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' ,ELECTRONICALLY PROGRAMABLE SWITCHING 
SYSTEM 

Thepresent invention relates to switching devices of 
the kind comprising a plurality of control points, each 
control point of the plurality being associated with a 
combination of one or more _ switching elements 
whereby the switching elements for each combination 
are adapted to be actuated by the presence of actuation 
information at the control point associated therewith, 
a shift register having states related to the control 
points of the plurality for supplying actuation informa 
tion to the control points of the plurality in a predeter 
mined sequence under the control of timing pulses 
‘which advance the states of the register whereby a se 
ries of combinations of switching functions may be per~ 
formed, the intervals between occurrence of consecu 
tive timing pulses determining the period of time for 
which actuation information is present at the respective 
control points, pulse supply means capable of supplying 
to the shift register timing pulses eitherrecurring at rel 
atively long intervals or recurring at relatively short in 
tervals, means for, deriving programme information 
from the actuation information present at respective 
control points, the derived programme information 
being applied to the pulse supply means for determin 
ing, in accordance with a programme, whether the tim 
ing pulses supplied to the shift register recur at rela 
tively long intervals or recur at relatively short inter 
vals. 
Such switching devices are proposed in the appli 

cant’s co-pending Australian Pat. application Nos. 
48775/72 and 49305/72. - 

in one known kind of switching device, the said pulse 
supply means include a ?rst pulse source for producing 
pulses recurring at relatively long intervals, a second 
pulse source for producing pulses recurring at rela 
tively short intervals and a selection circuit arrange 
ment permitting timing pulses for supply to the said 
shift register to be derived from either the ?rst pulse 
source or the second pulse source. 

In an alternative known kind of switching device, the 
said pulse supply means includes a, pulse source from 
whence timing pulses may be derived for supply to the 
shift register, the pulse source being adapted to operate 
in either a ?rst mode of operation or a second mode of 
operation, the pulse source producing pulses recurring 
at relatively long intervals when operating in the ?rst 
mode and producing pulses recurring at relatively short 
intervals when operating in the second mode. With this 
kind of switching device the said pulse source may be 
in the form of a relaxation oscillator, the repetition fre 
quency of which is determined by the series combina 
tion of two capacitors one of which is shunted by the 
collector-emitter path of a transistor adapted to be ren 
dered either conductive so that the pulse source oper 
ates in the said ?rst mode or non-conductive so that the 
pulse source operates in the said second mode. 
A switching device of the kind to which the invention 

relates generally also comprises programme selection 
' means for providing selection information and compar 
ison means for comparing selection information thus 
provided with actuation information present at respec 
tive control points of the plurality for determining, dur 
ing the course of the selected programme, whether the 
timing pulses supplied to the shift register recur at rela 
tively long intervals or recur at relatively short inter 
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2 
vals. Switching devices comprising programme selec 
tion means are described in the aforementioned Aus 
tralian Pat. application No. 48775/72. 
' in a switching device of the kind to which the inven 
tion relates and comprising such selection means, if de 
sired, the said programme selection means may be 
adapted to alter one or more of said combinations of 
one‘or more switching elements upon alteration of pro 
gramme selection. . In addition, or as an alternative 
thereto, a manually operable switching element combi 
nation alteration means may be incorporated in the de‘ 
vice whereby alteration to one or more of said combi 
nations of one or more switching elements may be ac 
complished independently 'of the programme selection 
means. . 

The programme selection means of a device of the 
‘ kind to which the invention relates may be relatively 
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simple or may be complex depending upon the applica 
tion for which the switching device is intended. it will 
be appreciated that the recurrence period of the timing 
pulses recurring at relatively short intervals is chosen to 
be only a few milliseconds for most applications and 
since each timing pulse produced advances the state of 
the shift register, the provision of selection information 
by the programme selection means such that during the 
course of a selected programme a timing pulse occurs 
at a relatively short interval after a preceding timing 
pulse results in a corresponding state of the shift regis 
ter being occupied for a few milliseconds only also or, 
in other'words, the shift register is rapidly advanced. 
Under such conditions, actuation information supplied 
to the appropriate control points and the resultant ac 
tuation of switching elements related to the state of the 
shift register in question is of such short duration that 
for many applications of the device it may, for practical I 
purposes be regarded as an omission of one of the com 
binations of switching functions from the series since 
the duration of the combination concerned is com 
pressed. For other applications, means may be pro 
vided for inhibiting the actuation of the switching ele 
ments for the total duration of a succession of timing 
pulses recurring at relatively short intervals whereby 
one or more combinations of switching functions may 
be omitted from the series by the supply to the shift reg 
ister of timing pulses recurring at relatively short inter 
vals. 
As an alternative to providing such means for inhibit 

ing the actuation of the switching elements for the total 
duration of a succession of timing pulses recurring at 
relatively short intervals, suppression means may be 
provided, the suppression means being responsive to 
the said programme selection information and/or to in 
formation representing the existence of a physical con 
dition and/or to the actuation information present at 
the said control point and being arranged to either pre 
vent actuation of one or more of the switching elements 
of a combination of a series related to the programme 
in question or to permit such actuation and counteract 
the effect of such actuation. 

It is advantageous in some applications for the said 
programme selection means to. comprise a plurality of 
programme selection switching members each associ 
ated with a particular programme, each member being 
adapted to occupy either a selected state or a non 
selected state and each so related to the other members 
that only one of the plurality may occupy the selected 
state at a given time, the plurality of switching members 
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collectively providing the said selection information 
and, when all members of the plurality occupy the non 
selected state, the selection information so provided in 
combination with the said actuation information sup 
plied to the control points determining the perform 
ance of a basic series of combinations of said switching 
functions, whereas when one of the members of the 
plurality occupies the selected state the selection infor 
mation so provided in combination with the said actua 
tion information supplied to the control points deter 
mines the performance of the basic series of combina 
tions of said switching functions modi?ed by the omis 
sion of one or more of the combinations from the basic 
series and/or by the compression of the duration of one 
or more of the combinations of the basic series and/or 
by the substitution of one or more of the combinations 
in the basic series by a different combination. However, 
for other applications of the invention it is advanta 
geous for the said programme selection means to com 
prise a plurality of switching members each associated 
with a portion of a basic series of combinations of 
switching functions, each adapted to occupy either a 
selected state or a non-selected state, the plurality of 
switching members collectively providing the said se 
lection information and, when all members of the plu 
rality occupy the selected state, the selection informa 
tion so provided in combination with the said actuation 
information supplied to the/control points determining 
the performance of a basic series of switching functions 
whereas when one of the members of the plurality oc 
cupies the non-selected state the said selection infor 
mation so provided in combination with the said actua 
tion information supplied to the control points deter 
mines the performance of the basic‘ series of combina 
tions of switching functions modi?ed by the omission 
from the basic series of that portion associated with the 
member occupying the non-selected state or by the 
compression of the duration of that portion of the basic‘ 
series associated with the member occupying the non 
selected state. 

In a switching device where means for inhibiting the 
actuation of the switching elements is provided, prefer 
ably the said timing pulses recurring at relatively short 
intervals are caused to recur periodically and for every 
timing pulse supplied to the shift register, the actuation 
of the switching elements is inhibited for a period of 
time ‘commencing at or prior to the commencement of 
the timing pulse and terminating at or after elapsement 
of a period equal to the recurrence period of the timing 
pulses recurring at relatively short intervals, Still pref~ 
erably, every timing pulse applied to the shift register 
is derived from a reference pulse generator producing 
reference pulses of ?xed duration, the leading edges of 
the reference pulses being employed to determine the 
commencement of the period of inhibition of the actua 
tion of the switching element and the trailing edges of 
the reference pulses being employed to determine the 
instant of triggering the shift register. With such an ar 
rangement, the reference pulse generator may be ar 
ranged to be triggered either from a source of trigger 
pulses recurring at relatively long intervals or from a 
source of periodically recurring trigger pulses recurring 
at relatively short intervals. 
The present invention provides a useful improvement 

to switching devices of the kind to which the invention 
relates. 
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In accordance with the invention, a multi-stable over 
ride circuit is associated with the said pulse supply 
means, the rnulti-stable programme override circuit 
having two stable output states, one output state pro 
viding for continuous supply to the shift register of tim 
ing pulses recurring at relatively short intervals, the 
other output state providing forsupply to the shift reg 
ister of timing pulses recurring at either relatively long 
intervals or at relatively short intervals in accordance 
with the programme, transition of the output state of 
the override circuit being controlled by information de 
rived from one or more predetermined control points 
of the plurality. ‘ 

Different forms of the invention are possible. In one 
form of the invention, the switching device is such that 
the said pulse supply means include a first pulse source 
for producing pulses recurring at relatively long inter 
vals, a second pulse source for producing pulses recur 
ring at relatively short intervals and a selection circuit 
arrangement permitting timing pulses for supply to the 
said shift register to be derived from either‘the first 
pulse source or the second pulse source, output infor 
mation from the said override circuit being so applied 
to the selection circuit arrangement that when the out— 
put of the said override circuit is in the said one output 
state the selection circuit arrangement permits timing 
pulses to be derived only from the said second pulse 
source, whereas when the output of the said override 
circuit is in the said other state, the selection circuit ar 
rangement permits timing pulses to be derived from ei 
ther the ?rst or second pulse source in accordance with 
the said programme information. 

In another form of the invention, the switching de~ 
vice is such that the said pulse supply means includes 
a pulse source from whence timing pulses may be de 
rived for supply to the shift register, the pulse source 
being adapted to operate in either a ?rst mode of oper 
ation or a second mode of operation, the pulse source 
producing pulses recurring at relatively long intervals 
when operating in the ?rst mode and producing pulses 
recurring at relatively short intervals when operating in 
the second mode, output information. from the said 
override circuit being so applied to control the pulse 
source that when the output of the said override cir 
cuits is in the said one output state the pulse sourceop 
erates only in the second mode, whereas when the out 
put of the said override circuit is in the said other state, 
the pulse source operates in either the ?rst or second 
mode in accordance with the said programme informa 
tion. In this form, the said pulse source may be in the 
form of a relaxation oscillator, the repetition frequency 
of which is determined by the series combination of 
two capacitors one of which is shunted by the collector 
emitter path of a transistor adapted to be rendered ei 
ther conductive so that the pulse source operates in the 
said ?rst mode or non-conductive so that the pulse 
source operates in the said second mode, pulse source 
contol means being provided for rendering the transis 
tor conductive when the output of the said override cir 
cuit is in the said one output state or conductive in re 
sponse to the said programme information when'the 
output of the said override circuit is in the said other 
output state. 

Preferably, a switching device in accordance with the 
invention is provided with switching means for switch 
ing the said override circuit into or out of a non 
override condition in which the output of the override 
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circuit is in the said other output state and transition of 
the output state is inhibited. 
When provided with such switching means, with the 

override circuit in the non-override condition, the pro 
gramme of switching operations determined by the said 
programme information is followed. However, with the 
override circuit not in the non-override condition, with 
transition of the output state controlled by information 
derived from predetermined control points of the plu 
rality, rapid advancement of the shift register through 
one or more selected portions of the programme may 
be achieved. For this purpose, the override circuit may 
be in the form of a relatively simple bistable circuit. 
The invention also offers the possibility, when the 

switching device is provided with such switching means 
and with the override circuit further modi?ed in a 
manner to be described latter that with the override cir 
cuit not in the non-override condition, with transition 
of the output state controlled by information derived 
from predeterminedcontrol points of the plurality, of 
the switching device performing a series of combina 
tions of switc'hingfunctio‘ns in accordance with a first 
portion of the programme, whereupon the shift register 
is rapidly advanced, whole or part of the performed 
programme is repeated and the‘ remaining portion of 
the programme is then performed. 

If desired, the switching operations of the device may 
be inhibited in known manner during such rapid ad 
vancement, for example in accordance with the inven 
tion described in Australian Pat. application No. 
48775/72. 
Preferably also, a switching device in accordance 

with the invention includes programme selection 
means for providing selection information and compar 
ison means for comparing selection information thus 
provided with actuation information present at the said 
respective control points of the plurality to thereby 
produce the said programme information. 
This invention will now be described with reference 

to the accompanying drawings‘ in which: 
FIG. 1 is a schematic diagram of a known switching 

device of the kind to which the invention relates. 
FIG. 2~illustrates wave forms‘to assist in describing 

‘the operation of a part of the circuit ‘illustrated in FIG. 
1. r ' a 

FIG. 3 illustrates wave forms produced at various 
parts of the circuit of FIG. 1 in the course of operation 
of a particular programme. 
FIG. 4 is a schematic diagram of a switching device 

embodying the present invention. 
~ FIG. 5 is a schematic diagram of the multistable pro 
gramme override circuit of another switching device 
embodying the present invention. 
FIG. 6 is a schematic diagram of another known 

switching device of the kind to which the invention re 
lates. 
FIG. 7 is a chart to assist in describing the operation 

of FIG. 6. t ' 

FIG. 8 is another chart to assist in describing the op 
eration of the circuit of FIG. 6. 
FIG. 9 is a schematic diagram of a further embodi 

ment of the invention. ' ' 

FIGS. 1, 2 and 3 of the accompanying drawings are 
identical with FIGS. 1, 2 and 3 respectively of the com 
plete speci?cation of the applicant’s co-pending Aus 
tralian Patent Application No. 48775/72 and FIGS. 6, 
7 and 8 of the accompanying drawings are identical 
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with FIGS. 4, 5 and 6 respectively of that complete 
specification. 

In FIG. 1, the control points 1, 2, 3, 4, 5, 6, 7 and 8 
are each connected to the output of a stage of the shift 
register 9 having stages 9a, 9b, 96 etc., control point 1 
being connected to the output of stage 9a, control point 
2 being connected to the output stage 9b etc. The shift 
register 9 is driven by timing pulses supplied via the ter 
minal 10. The shift register 9'is of known kind and op 
erates in a known manner._ In an initial state, the con 
trol point 1 is in the “high” state with the remaining 
control points all at the “low” state. The terms “high" 
and “low” indicate, in the present instance, a predeter~ 
mined positive voltage level and a zero voltage level re 
spectively. 
At the occurrence of the ?rst timing pulse supplied 

via the terminal 10, the shift register 9 is advanced so 
that the control point 2 goes to the “high” state, the 
control point 1 goes to the “low” state and terminals 3 
to 8 remain in the “low” state. This condition remains 
until the occurrence of the next timing pulse where 
upon the control point 3 goes to the “high" state and 
control point 2 returns to the “low” state, control point 
1 and control points 4 to 8 remain in the “low” state. 
The process is continued with the “high” state being 
transferred sequentially along the plurality of control 
points 1 to 8 at the occurrence of successive timing 
pulses. When the control point 8 is at the “high’” state, 
the next succeeding timing pulse results in the shift reg 
ister 9 being returned to its initial state. 
The control. points 1 to 8 are connected via the ma 

trix 11 to the switching elements 12, 13, 14 and 15. The 
switching elements 12, 13, 14 and 15 are each in the 
form of a transistor provided with a load in its collector 
circuit. The load may be in the form of a relay, a lamp, 
a resistance etc. The connections from the control 
points 2 to 8 to the switching elements l2, l3, l4 and 
15 are such that-each of the control points 2 to 8 is as 
sociated with a combination of one or more of the 
switching elements 12 to 15, each control point being 
connected via the matrix 11 to the base electrodes of 

» the transistors of the switching elements associated 

45 

50 

55 

60 

65 

therewith. , 

Accordingly, if a particular control point is in the 
1 “high” state then the base'electrodes of the transistors 
of the switching elements with which that particular 
control point is associated will also be in the “high" 
state and if the particular terminal is' in the “low" state, 
then the base electrodes of the transistors of the switch 
ing elements with which that terminal is associated will 
also be in the “low” state. The transistors of the switch 
ing elements are arranged so that each transistor is cut 
off when its base electrode is at the “low” state and is 
conducting when its base electrode is at the “high” 
state. Thus, the switching elements 12 to 15 may be re 
garded as being actuated when the base electrode of 
their respective transistors is in the “high” state and the 
information provided by the control points 2 to 8 being 
in either the “high” or the “low" state may be regarded 
as actuating information. 
The emitter electrodes of the transistors of the re 

spective switching elements 12 to 15 are connected to 
earth via the collector emitter path of a single transistor 
TR4 to the base electrode of which is supplied a control 
potential in a manner to be discussed later. The forego 
ing description of the operation of the switching ele 
ments 12 to 15 assumes that the control potential at the 
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base of the transistor 16 is such that the transistor 16 
in the “on” state. 
Two programme selection switches S1 and S2 are 

provided. One side of each of the switches S1 and S2 
is connected to the positive supply line 17. The other 
side of the switch S1 is connected to an input of the 
“and” gate G1, whereas the other side of the switch S2 
is connected to an input of the “and” gate G2. Control 
points 2, 3, 7 and 8 are connected to the other input of 
the “and” gate G1 whereas control points 3 and 8 are 
connected to the other input of the “and” gate G2. The 
output of the “and” gates G1 and G2 are connected to 
separate inputs of the “or” gate G3. The output of the 
“or” gate G3 is fed via the terminal 18 to both the gat 
ing network 19 and to the timing generator 20. The 
timing generator 20 consists of a simple relaxation os 
cillator denoted generally by the numeral 28 and com 
prising the silicon controlled switch SCSI, the resist 
ances 21, 22, 23, 24 and the capacitance 25. The values 
of the resistances 21, 22 and 23 and that of the capaci 
tance 25 are so chosen that the period of the oscillator 
28 is approximately 2 minutes, i.e., at 2 minute inter 
vals after initiation of the oscillator 28, a pulse of short 
duration is produced at the cathode of the switch SCSI. 
The capacitance 25 is bridged by the collector/emitter 
path of the transistor 26 which is provided for disabling 
or resetting the oscillator 28. If the base electrode of 
the transistor 26 is high, the collector/emitter path of 
the transistor 26 conducts and short circuits the capaci 
tance 25. Accordingly, a positive pulse applied via the 
terminal 27 resets the oscillator 28 by discharging the 
capacitance 25. Alternatively, if the control point 1 is 
high or the terminal 18 is low, the oscillator 28 is dis 
abled since capacitance 25 is short circuited. 
The output of the oscillator 28 is fed to an input of 

the “and” gate G4, the other input of which is con 
nected to the terminal 18. Accordingly, if the terminal 
18 is high then the oscillator 28 functions and the oscil 
lator output is applied via the gate G4 and the “or” gate 
G5 to the reference pulse oscillator 29 for triggering 
purposes. 
The shaping network 30 is connected to a source of 

alternating voltage (not shown) having a frequency of 
50 cycles per second to convert the alternating voltage 
into a square wave pulse train, having the same fre 
quency. The output of the network 30 is continuously 
supplied to one of the inputs of the “and” gate G6. The 
other input of the “and” gate G6 is connected to the 
output of the “nor” gate G7 which has two inputs. One 
of the inputs of the gate G7 is connected to the terminal 
18 and the other input of the gate G7 is connected to 
the control point 1. The control point 1 may be con 
nected to earth by operation of the starting switch S3. 
If both of the inputs of the “nor" gate G7 are in the 
“low” state then‘ the output of the gate G7 is “high" 
and the square wave output of the network 30 will be 
produced at the output of the “and” gate G6 and will 
be fed to the input of the reference pulse generator 29 
via the “or" gate G5. However, if either or both of the 
inputs of the “nor” gate G7 are in the “high” state then 
the output of the gate G7 will be “low” and the gate G6 
will remain closed thus disconnecting the output of the 
shaping network 30 from the generator 29. 
The reference pulse generator 29 comprises a mono 

stable multivibrator constituted by the transistors TRl 
and TR2 which delivers a positive going ?xed width 
output pulse at the collector electrode of the transistor 
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8 
TR2 each time the generator is triggered. ln known 
manner, the width of the output pulse is determined by 
the value of the resistance 31 and that of the capaci 
tance 32. The generator is triggered whenever a trig 
gering pulse appears at the output of the gate G5, such 
a triggering pulse being conveyed to the base electrode 
of the transistor TRl via the differentiating network 
constituted by the capacitance 33 and the resistance 
34. The pulse 40 of FIG. 2a depicts a typical positive 
going reference pulse produced at the collector elec 
trode of the transistor TR2. The pulse 40 has a duration 
of 5 milliseconds. Output pulses from the collector of 
the transistor TR2 are supplied to the terminal 27, to 
the inhibiting circuit 35 and to the base of the transistor 
TR3. The transistor TR3 functions as an inverter and 
for each reference pulse 40 applied to its base elec 
trode, a negative going pulse 41, of FIG. 2b, also having 
a duration of 5 milliseconds is produced at the collector 
electrode of the transistor TR3. 
The trailing edge 42 of each negative going pulse 41 

is employed to advance the state of the shift register 9. 
As mentioned, the output pulse produced at the collec~ 
tor electrode of the transistor TR2 is also applied to the 
inhibiting circuit 35. The inhibiting circuit 35 com 
prises a re-triggable monostable multivibrator includ 
ing the transistors TRS and TR6. The operation of such 
a monostable multivibrator is well known and brie?y is 
as follows. The capacitance 36 is connected to be 
charged from the positive supply line 37 via the resis 
tance 38 so that when the apparatus is switched on, the 
capacitance 36 becomes charged after approximately 
30 milliseconds with the transistor TR6 conducting and 
the transistor TRS cut off. The capacitance 36 is 
charged to a predetermined voltage determined by the 
value of the resistance 39 and the voltage drop across 
the base emitter path of the transistor TR6. At the oc 
currence of a positive going input pulse at the base of 
the transistor TR5, the transistor TRS will conduct 
thereby rapidly discharging the capacitance 36 and cut 
ting off the transistor TR6. At cessation of the input 
pulse, the capacitance 36 commences to charge again. 
Whilst the transistor TR6 is conducting, a positive volt 
age is supplied to the base electrode of the transistor 
TR4 from the base resistance of the transistor TR6 
causing the former to conduct but when the transistor 
TR6 is cut off, owing to the discharge of the capaci 
tance 36, the voltage across the emitter resistance 39 
falls, causing the transistor TR4 also to be cut off. The 
values of the resistance 38 and that of the capacitance 
36 are chosen so that for every input pulse applied to 
the transistor TRS, the transistor TR6 will remain cut 
off for 30 milliseconds following each input pulse whilst 
the capacitance 36 is recharged to the predetermined 
value. Accordingly, if a further input pulse is applied 
before termination of the 30 milliseconds cut off period 
(i.e., before the capacitance 36 has sufficiently re 
charged for the transistor TR6 to recommence conduc 
tion), the capacitance 36 is discharged once more and 
the charging process is repeated. 
Accordingly, each time a positive going pulse 40 is 

produced at the collector electrode of the transistor 
TR2, the transistor TR4 is cutoff and the switching ele 
ments l2, l3, l4 and 15 are inhibited for a period com 
mencing with the occurrence of the leading edge of the 
pulse 40 which lasts for a period of at least 30 millisec 
onds after the termination of the pulse 40. The pulse 43 
of FIG. 20 shows the negative going pulse produced at 
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the base electrode of the transistor TR4 for every gen 
erated reference pulse 40. Whereas the duration of the 
pulse 40 is 5 milliseconds, the duration of the pulse 43 
is 35 milliseconds. Both pulses commence at the same 
instant. Of course, the pulse 43 denotes the period of 
time for which the transistor TR4 is in the cut-off state. 

The operation of the circuit of FIG. 1 can be ex 
plained in association with FIG. 3 as follows. With the 
power supplies to the circuit switched on and assuming 
the switch S1 is closed to select the desired programme, 
the shift register 9 is in its initial state with the control 
point 1 in the “high” state and the remainder of the 
control points 2 to 8 in the “low” state. The “high” 
state of the control point 1 ensures that the transistor 
26 is conducting and the oscillator 28 is disabled. 
Under these conditions, the switch S1, being closed, 

has no effect at the initial state of the register 9 al 
though the positive potential of supply line 17 is con 
nected to an input of the gate G1, the output of the gate 
G1 remains “low ” because the other input of the gate 
G1 (derived from the respective control points) is in 
the “low” state. Thus, the output of the “or” gate G3 

~ is “low” so that the input of the “nor” gate G7 con 
nected to the gate G3 is “low” and the input of G7 con 
nected to the control point 1 is “high.” Accordingly, 
the output of the gate G7 is also “low” ensuring that 
the “and” gate G6 is closed and the output of the shap 
ing network 30 cannot be supplied to the reference 
pulse generator 29. Since no triggering information is 
supplied to the reference pulse generator 29 from ei 
ther the oscillator 28 or from the shaping network 30, 
no timing pulses are produced by the generator 29 and 
the shift register 9 remains in the initial state. I 

If now the start switch S2 is operated, the programme 
associated with the switch S1 is commenced and, in this 
regard, the wave forms of FIG. 3 illustrate the wave 
forms produced at the various parts of the circuit of 
FIG. 1 as follows: 
FIG. 3al to 3a8 illustrate respectively the voltage 

wave forms present at the control points 1 to 8. 
FIG. 3b illustrates the wave forms present at the base 

electrode of the transistor TRl. 
FIG. 3c illustrates the wave forms present at the col 

lector of the transistor TR2. 
FIG. 3d illustrates the wave forms present at the col 

lector of the transistor TR3. 
FIG. 3e illustrates the wave forms present at the base 

of the transistor TR4. - 

FIG. 3f illustrates the wave forms present at the cath 
ode of the silicon control recti?er SCSI. 
FIG. 3g illustrates the wave forms present at the out 

put of the gate G6. 
With the operation of the start switch S3, the control 

point 1 is momentarily shorted to earth and the output 
of the “nor” gate G7 becomes “high,” momentarily 
opening the gate G6 and allowing the single pulse 50 of 
FIG. 3g to be applied via the gate G6 and the gate G5 
to the reference pulse generator 29 resulting in the dif 
ferentiated pulse 51 of FIG. 3b being produced at the 
base of the transistor TRl. The ?xed duration pulse 52 
is thus generated at the collector electrode of the tran 
sistor TR2 so that the inhibiting circuit 35 is triggered 
and the switching elements 12 to 15 are inhibited from 
the instant coinciding with the leading edge of the pulse 
52. The inhibition period is illustrated by the pulses 54 
of FIG. 3e in which the time I1 is approximately 35 mil 
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liseconds. Although the pulse 52 is also applied to the 
terminal 27, it has no effect since the transistor 26 is al 
ready in the “on” state. The trailing edge of the nega~ 
tive going pulse 53 of FIG. 3d, generated simulta 
neously with the pulse 52, advances the shift register 9 
to the second state. It will be appreciated that the trail 
ing edge of the pulse 53 occurs 5 milliseconds later 
than the leading edge of the pulse 52 so that the switch 
ing elements 12 to 15 are in a state of inhibition during 
advancement of the state of the register 9. 
Advancement of the shift register 9 to the second 

state results in the “high” state formerly present at the 
control point 1 to be transferred to the control point 2 
and since the switch S1 is alreacy closed, both inputs 
of the gate G1 are now “high,” the output of gates G1 
and G3 also become “high" and the output of the gate 
G7 becomes “low ” immediately closing the gate G6 
again to prevent any further pulses from the network 
30 from reaching the generator 29. Simultaneously, 
since the terminal 18 is now “high,” the transistor 26 
is cut off and the oscillator 28 commences a cycle of 
oscillation. Since also the control point 2 is now in the 
“high” state, the base electrodes of the transistors of 
the respective switching elements 12 to 15 associated 
with the control point 2 are also placed in the “high" 
state so that the switching elements concerned will be 
actuated when the inhibition period terminates and the 
transistor TR4 is switched on again. 
As mentioned, the period of oscillation of the oscilla 

tor 28 is approximately 2 minutes. Accordingly, the 
shift register 9 remains in the second state for an equiv 
alent period. At the end of the 2 minute period, the os~ 
cillator 28 produces a positive going output pulse 55 of 
short duration at the cathode of the silicon control 
switch SCSI. As the terminal 81 is “high,” the gate G4 
is open and the pulse 55 is conveyed via the gates G4 
and G5 to the input of the reference pulse generator 29 
whereupon another pulse 52 is generated again result 
ing in inhibition of the switching elements 12 to 15 and 
the triggering of the shift register 9 into the third state. 

The process described in relation to the second state 
is thus repeated once more except that since the “high” 
state has been transferred to the control point 3, the 
switching elements associated with the control point 3 
are actuated when the second period of inhibition is 
completed. At the completion of the third state of the 
shift register 9, another pulse 55 is produced by the os 
cillator 28, triggering the register 9 into its fourth state. 

In the fourth state, the control point 4 becomes 
“high” and the gate G1 is closed so that the oscillator 
28 is disabled and the gate G6 is opened so that the out 
put of the network 30 is supplied to the generator 29. 

The fourth state of the register 9 follows a similar pat 
tern of operations to that of the ?rst or initial state ex 
cept that the gate G6 is not closed at the termination 
of the fourth state because, unlike the control point 2, 
the control point 5 is not connected to an input of the 
gate G1. Under these conditions, the oscillator 28 re 
mains disabled and the gate G6 remains open whilst al 
lowing further pulses recurring at relatively short inter 
vals to be supplied from the network 30 to the genera 
tor 29 thereby advancing the state of the shift register 
rapidly to progress through the ?fth state and the sixth 
state. In the seventh state, the control point 7 is, of 
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course, “high” so that the gate G6 is closed and the os 
cillator 28 is enabled to commence a further cycle of 
oscillation. Thus, theseventh state and the eighth state 
of the register 9 follow a similar pattern of operations 
to the second and third states. At the conclusion of the 
eighth state, the register 9 is returned to its initial state 
completing the programme associated with the switch 

It will be appreciated that the reference pulses 52 as 
sociated with the commencement of the fourth, ?fth 
and sixth states of the register each initiate a period of 
inhibition of the switching elements 12 to 15 which is 
of greater duration than the interval between those 
pulses so that the switching elements 12 to 15 remain 
inhibited for the total duration of the succession of the 
relevant reference pulses and the shift register 9 is 
therefore “rapidly advanced” through the fourth, ?fth 
and sixth states without the switching elements associ 
ated with the control points 4, 5 and 6 being actuated 
for the selected programme under discussion (i.e., the 
programme associated with the switch S1). Of course, 
during the programme there is no rapid advance of the 
shift register 9 in the case of the second, third, seventh 
and eighth states of the register 9. Each of these states 
has a duration of 2 minutes during which the combina 
tions of the switching elements 12 to 15 associated with 
the respective control points 2, 3, 7 and 9 are actuated. 

Now, in the programme associated with the switch 
S2, the initial state of the register 9 would be similar to 
the initial state in the case of the programme associated 
with the switch S1. However, there would be a rapid 
advancement of the register through the second state, 
accompanied by inhibition of the switching elements 
12 to 15, the third state would be for a duration of 2 
minutes with the switching elements associated with 
the control point 3 actuated, there would be rapid ad 
vancement through the fourth, ?fth, sixth and seventh 
states accompanied by inhibition of the switching‘ele 
ments 12 to 15 and the eighth state would be for a pe 
riod of two minutes with the switching elements associ 
ated with the control point 8 actuated. 
The switching device diagrammatically illustrated in 

FIG. 4 has many parts identical to those of the known 
switching device of FIG. 1 and such parts are denoted 
by a similar reference number in each case. The differ 
ence between the switching device of FIG. 4 and that 
of FIG. 1 is that the device of FIG. 4 incorporates a bis 
table control circuit 60, an “or” gate G8 and an in 
verter G9. The input terminals 61 and 62 of the bistable 
circuit 60 are connected respectively to the control ter 
minals 2 and 7 and the reset terminal 63 is connected 
to the control terminal 1. The output terminal 64 of the 
bistable circuit 60 is connected to one of the inputs of 
the “or” gate G8, the other input being from the output 
of “nor” gate G7. As distinct from FIG. 1, in FIG. 4 the 
terminal 18 is connected to the timing generator 20 via 
the diode D2 for the purpose of disabling the latter and, 
in addition, in similar manner and for the same pur 
pose, the output terminal 64 is also connected to the 
timing generator 20 via the diode D1, and inverter G9, 
the diodes D1 and D2 isolating the terminal 18 from 
the output of G9. 
The bistable circuit 60 is in the form of a conven 

tional ?ip-?op circuit which in a ?rst stable state causes 
the terminal 64 to be “low” and in the second stable 
state causes the terminal 64 to be “high.” In a known 
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manner, application ofa “high" voltage to the terminal 
63 sets the bistable circuit 60 in the ?rst state whereas 
application of a “high" voltage to the terminal 61 
causes the state of the circuit 60 to be changed from 
the ?rst state to the second state and application of a 
“high” voltage to the terminal 62 causes the state of the 
circuit 60 to be changed from the second state to the 
first. The bistable circuit 60 is only operative when the 
switch S4 is closed. When the circuit 60 is inoperative, 
the output terminal 64 is in the “low” state. 
When the switch S4 is in the open position, since the 

bistable circuit is inoperative the operation of the cir 
cuit of FIG. 4 is substantially the same as the operation 
of the circuit of FIG. 1 as described in the speci?cation 
of Australian Pat. application RA. No. 7205/71. The 
output of the gate G8 is not affected by the bistable cir 
cuit 60 since the terminal 64 is “low" under such con 
ditions. Accordingly, whenever the start switch S2 is 
closed, the programme of switching operations then 
followed by the circuit depends upon which of the 
switches S1 and S2 is closed. 
On the other hand, with the switch S4 in the closed 

position so that the bistable circuit 60 is operative, the 
operation of the circuit of FIG. 4 is no longer substan 
tially the same as that of FIG. 1. Upon closure of the 
start switch S3 under such conditions, the device fol 
lows a switching programme in which, regardless of 
which of the switches S1 or S2 is closed, there is rapid 
advance of the switching device through the states as 
sociated with the control points 2, 3, 4, 5 and 6. 
Assuming for instance that the programme selection 

switch S1 is closed and that the switch S4 is open to 
make the bistable circuit 60 inoperative, upon closure 
of the start switch S3, the programme of switching op 
erations followed by the device of FIG. 4 would be sub 
stantially the same as the programme of switching oper 
ations described in relation to FIG. 3 of the present 
speci?cation. If, upon completion of the programme, 
the switch S4 is closed to make the bistable circuit 60 
operative and the start switch S3 is closed once more, 
the same programme would be repeated except that 
there would be a rapid advance through the second, 
third, fourth, ?fth and sixth states. In other words, there 
would be a repetition only of the combination of 
switching functions associated with the control points 
7 and 8. In the programme followed, the second, third, 
fourth, ?fth and sixth states would be “skipped.” 
As an example, if the combination of switching func 

tions associated with the control points 7 and 8 coin 
cided respectively with the rinse and the spindry func 
tions in an automatic washing machine incorporating 
the device of the invention, then an operator would be 
able to readily repeat the‘ rinse and the spindry func 
tions only. Of course, connection of the terminals 61 
and 62 is not restricted to the control points 2 and 7 re 
spectively but may be to any of the control terminals 
appropriate for the register state of which skipping is 
desired. Whilst the device of FIG. 4 is a relatively sim 
ple one, the principles of the invention may be incorpo 
rated in'a more complicated device of the same general 
kind, for instance in a device provided with a shift reg 
ister having more than eight states and hence more 
than eight control points and associated combinations 
of switching functions. 
The bistable device 60 may be replaced by the bista 

ble control circuit of FIG. 5 constituted by the “and" 
gate G13 the inputs of which are interconnected, as il 
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lustrated, with the ?ip-?op circuits FFl and FF2 and 
the “nand” gates G11 and G12. In FIG. 5, the terminals 
61, 62 and 64 respectively correspond with the termi 
nals 61, 62 and 64 of FIG. 4. 
When the bistable device 60 is replaced by the con 

trol circuit of FIG. 5, the information at the control 
point 2 is applied via the terminal 61 to one of the in 
puts of the “nand” gate G12 and the other input of the 
“nand” gate G12 is connected to the output A of the 
?ip-?op FFI. The output of the “nand” gate G12 is 
used for triggering the ?ip-?op FF2, the output B of 
which is connected to one input of the “and” gate G13, 
the other input of the “and” gate G13 being also con 
nected to the output A of the ?ip-flop FFI. 
The information of the control point 7 is applied via 

the terminal 62 to one input of the “nand” gate G11 
and also is used to reset the ?ip-?op FF2. The other 
input of the “nand” gate G1] is connected to the “re 
peat cycle” switch S5 which, when closed, applies a 
positive voltage to that input. The output of the “nand” 
gate G11 acts as a trigger source for the ?ip-?op FFl. 

Table 1 following, is a truth table showing the status 
of the relevant inputs and outputs of the gates G11, 
G12 and G13 and the flip-?ops FFl and FF2 corre 
sponding with the eight states of the shift register 9 
when the switch S5 is open. 

TABLE 1 

State of Register 9 I 2 3 4 5 6 7 8 

G II INPUT (a) 0 0 O 0 O 0 I 0 
G II input (b) 0 0 0 0 0 0 0 0 
G ll OUTPUT I I I 71 I I I I 
FFI OUTPUT A 0 0 O 0 0 O 0 0 
G I2 INPUT (a) . 0 0 0 0 0 0 O 0 
G I2 INPUT (b) 0 I 0 0 0 0 0 O 
G I2 OUTPUT I I I I I I 1 I 
FFZ OUTPUT B I l I I I I I l 

‘ G 13 INPUT (a) O 0 0 0 0 0 0 0 
G 13 INPUT (b) I I I I I I I I 
G 13 OUTPUT O 0 0 0 0 0 0 0 

From Table 1 it will be appreciated that the input (a) 
for the gate-G11 (derived from the control point 7) is 
in the “low” state for all states of the register 9 except 
the seventh state whereas the input (b) for the gate. 
G12 (derived from the‘control point 2) is in the “low” 
state for all states of the register 9 except the second 
state. However, since the switch S5 is open, changeover 
of the ?ip-?op FFl or FF2 cannot occur and the state 
of the output of the gate G13 remains in the “low”state 
during every state of the register 9. Accordingly, with 
the switch S5 open, the programme of switching opera 
tions followed by the device depends upon the setting 
of the appropriate programme selection switch S1 or 
S2 and is not influenced by the control circuit 7. Since 
the output of the gate G13 is in the “low” state at the 
end of the eighth state of the shift register 9, the shift 
register 9 is arrested in the initial state following the 
eighth state provided that the push button start switch 
S3 is open. 
Table 2 following is a truth table showing the state of 

the relevant input and output of the gates G11, G12 
and G13 and the ?ip-?ops FFl and FF2 corresponding 
with the indicated state of the shift register 9 when the 
switch S5 is closed. 
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TABLE2 

StateofRegister9 l2345678 |234S678 

GllINPUT(a) 000000l0 000000l0 
GllINPUT(b) llllllll llllllll 
GIIOUTPUT llllllOl llllIlOl 
FFlOUTPUTA 0000001] llllllOO 
Gl2INPUT(a) 000000ll llllll00 
Gl2INPUT(b) 0l000000 01000000 
GIZOUTPUT llllllll l0llllll 
FFIZOUTPUTB llllllll l0000000 
Gl3INPUT(a) 000000ll llllll00 
Gl3lNPUT(b) lllIllll 10000000 
G13OUTPUT 000000ll 10000000 

From Table 2, as in the case of Table I, it will be ap 
preciated that the input (a) for the gate G11 (derived 
from the control point 7) is in the “low" state for all 
states of the register 9 except the seventh state whereas 
the input (b) for the gate G12 (derived from the con 
trol point 2), is in the “low’” state for all states of the 
register 9 except the second state. However, as a result 
of the switch S5 being closed, the input (b) of the gate 
G11 is in the “high” state thereby resulting in change 
over of the state of the flip-?op FFl each time the sev 
enth state of the register 9 is reached. Accordingly, the 
output A is initially in the “low” state, the state chang 
ing to “high” when the register 9 reaches the seventh 
state for the ?rst time, remaining in the “high" state 
until the register 9 reaches the seventh state for the sec 
ond time whereupon the state of, the output A is re 
turned to “low.” 
Since the output A is applied to the input (a) of the 

“nand” gate G12 and also to the input (a) of the gate 
G 13, changeover of the flip-?op FF2 and changeover 
of the state of the output of the gate G13 becomes pos 
sible during the period that the output A of the flip-flop 
FFI is in the “high” state. As indicated by the table 2, 
such changeover occurs when the register 9 reaches the 
seventh state for the ?rst time, because the ?ip-?op 
FF2 is reset by the signal present at the terminal 62 so 
that output B of the ?ip-flop FF2 is “high.” Accord 
ingly, the output of the gate G13 is in the “high” state 
during the time that the register 9 is in the seventh and 
eighth states for the ?rst time. When the output of the 
gate G13 is in the “high” state, the output of the gate 
G8 will be “high” so that the square wave output of the 
network 50 will be produced at the output of the “and” 
gate G6 and will be fed to the input of the reference 
pulse generator 29 via the “or" gate G5 resulting in 
rapid advance of the shift register 9. Further, as the 
output of the gate G13 is still “high” at termination of 
the said eighth state of the register 9, the register 9 is 
not arrested during the following initial state of the reg 
ister 9 but is rapidly advanced into the second state. 
When the register 9 reaches the second state for the 

second time, the control point 2 becomes “high" caus 
ing the output of the gate G12 to become “low" and 
causing the state of the ?ip-?op FFl to change so that 
the output B becomes “low ” and the output of the gate 
G13 becomes “low" once more and remains “low” 
until the shift register 9 is ultimately arrested when the 
initial state is reached for the third time. 
From the foregoing description of the operation of 

the control circuit of FIG. 5, it will be understood that 
the control circuit provides a means of automatically 
interrupting the course of a selected programme, re 
peating a portion of the programme preceding the in 
terruption and then resuming and completing the se 
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lected programme. For example, in the case of the se» 
quence of operations associated with Table 2, regard 
less of which programme has been selected, the se 
lected programme would be followed through the ?rst, 
second, third, fourth, fifth and sixth states of the shift 
register 9, the register would then be rapidly advanced 
through the seventh and eighth states and again 
through the ?rst state for the second time whereupon 
the selected programme would be repeated through the 
second, third, fourth, ?fth and sixth states and then the 
process would be completed by the performance of the 
seventh and eighth states in accordance with the se 
lected programme, the device being arrested as the 
?rst, or initial state was reached for the third time. 
As before, connection of the terminals 61 and 62 is 

not restricted respectively to the control points 2 and 
7 but may be to any desired control points. Moreover, 
the control circuit of FIG. 5 may be employed associ 
ated with devices other than that described in relation 
to FIG. 4, for instance, in association with devices pro 
vided with a shift register having more than eight states 
and hence more than eight control points and associ 
ated combinations or switching functions. 
Referring now to the switching device diagrammat 

ically illustrated in FIG. 6:’ 
The switching device of FIG. 6 is intended to be em 

ployed for controlling switching operations required in 
an automatic clothes washing machine of the kind in 
which a washing container and an impeller having a 
common axis of rotation and'capable of being indepen 
dently driven by an electric motor are located within a 
wash tub to which hot or cold water may be supplied 
or removed. As is well known, clothes may be washed 
and partly dried in such washing machines by suitably 
arranging the sequence and/or repetition of operation 
including water supply, impeller agitation, water re 
moval, container spinning, etc. 

In FIG. 6, the control points 101, 102, 103, 104, 105, 
106, 107 and 108 are each connected to the output of 
a stage of the shift register 109 having stages 109A, 
109B, 109C etc. The shift register 109 is driven by tim 
ing pulses supplied via the terminal 110. The shift regis 
ter 109 is of known kind and operates in a known man 
ner. When the start switch PS8 is closed, the mains 
voltage is supplied to the power supply circuit X and 
accordingly appropriate DC voltages are applied from 
the power supply circuit X to the respective DC supply 
lines (not shown). In addition, mains voltage is supplied 
to the mains supply line Y. When the shift register is in 
an initial state, with the switch PSS closed, the control 
point 101 is in the “high” state with the remaining con 
trol points all'at the “low” state. 
At the occurrence of the ?rst timing pulse supplied 

via the terminal 110, the shift register 109 is advanced 
so that the control point 102 goes to the “high” state, 
the control point 101 goes to the “low” state and termi 
nals 103 to 108 remain in the “low” state. This condi 
tion remains until the occurrence of the next timing 
pulse whereupon the control point 103 goes to the 
“high” state and the control point 102 returns to the 
“low” state, the control point 101 and control points 
104 'to 108 remain in the “low” state. The process is 
continued with the “high” state being transferred se 
quentially along the plurality of control points 101 to 
108 at the occurrence of successive timing pulses. 
When the control point 8 is at the “high” state, the next 
succeeding timing pulse results in the shift register 9 
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being returned to its initial state and simultaneously the 
start switch PS8 is returned to the open condition 
owing to the energisation of the solenoid SOL by the 
operation of the reset circuit RC when the state at con 
trol point 8 changes from the “high" state to the “low“ 
state. 
The control points 101 to 108 are connected via the 

matrix 111 to one or more of the switching elements 
SE1, SE2, SE3 and SE4, SE5. The switching elements 
SE1, SE2, SE3 and SE4, SE5 are each in the form of 
a transistor provided with a load in its collector circuit. 
The load of the individual switching elements may be 
in the form of a relay, a lamp, a resistance, a solenoid, 
etc. However, in the present instance, the load of the 
switching element SE1 is in the form of solenoid for ac 
tuating a cold water supply valve for supplying cold 
water to the washtub of the machine, the load of the 
switching elements SE2 is a similar solenoid for actuat 
ing a hot water supply valve, the load of the switching 
element SE3 is the winding of a relay RLl, the load of 
the switching elements SE4 and SE5 are each in the 
form of a solenoid for respectively actuating a mecha 
nism for causing the impeller of the machine to “agi 
tate” or actuating a mechanism for causing the washing 
container to spin, provided that the motor M is run 
ning. 
The connections from the control points 101 to 108 

to the switching elements SE1 to SE5 are such that 
each of the control points is associated with a combina 
tion of one or more of the switching elements SE1 to 
SE5, each control point being connected directly or in 
directly to the base electrodes of the transistors of the 
switching elements associated therewith. 
Accordingly, if a particular control point is in the 

“high” state then depending upon programme selec 
tion, the control electrodes of the transistors of thr 
switching elements with which that particular control 
point is associated will also be in the “high” state and 
if the particular point is in the “low” state, then the 
electrodes of the transistors of the switching elements 
with which that control point is associated will also be 
in the “low” state. The transistors of the switching ele 
ments are arranged so that each transistor is cut off 
when its base electrode is at the “low” state and is con 
ducting when _its base electrode is at the “high” state. 
Thus, the switching elements SE1 to SE5 may be re 
garded as being actuated when their respective base 
electrodes are in the “high” state and the information 
provided by the control points 101-102 being in either 
the “high” or the “low" state may be regarded as actu 
ating information. 
A programme selection means PSM is provided 

which includes a switch assembly of the kind in which 
the two push-button operated switches, S101 and S102, 
are mechanically interlocked with each other so that 
only one switch of the assembly can remain in the 
closed condition at a given time. The switch assembly 
also incorporates a push-button, hereinafter referred to 
as the blank push-button, which is not capable of clos 
ing any of the switches but is coupled with the mechani 
cal interlocking mechanism in such a manner that, if 
operated, either switch of the assembly occupying the 
closed condition is opened. 
The programme selection means PSM also includes 

the auxiliary push-button operated switches S103, 
S104 and S105 which are mechanically independent of 
the pushbutton switch assembly of which the switches 
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Switch S106 is a further aux 

iliary pushbutton button operated switch which may, or 
may not form part of the programme selection means 
PSM upon the requirements. One side of each of the 
switches $101 to S106 is connected to the positive sup 
ply line 117. The other side of the switch S101 is con 
nected to an input of the “nand” gate G102, the other 
side of the switch S102 is connected to an input of the 
“nand” gate G104, the other side of the switch S103 is 
connected to an input of the “nand” gate G103, the 
other side of the switch S104 is connected to an input 
of the “or” gate G107 and also to an input of the “and” 
gate G108 via the inverter INVl, the other side of the 
switch S105 is connected to the other input of the “or” 
gate G107 whereas the other side of the ‘hold’ switch 
S106 is connected via the inverter INV3 to an input of 
the “nand” gate G101, to an input of the “and” gate 
G112 and to an input of the “and” gate G115. 
The pulse supply means PG comprises a relaxation 

oscillator 128 constituted by the silicon controlled 
switch SCS101, the resistors 121, 122, 123 and 124, 
and the capacitances 125 and 126. The oscillator 128 
is capable of being operated in any one of two alterna 
tive modes, the particular mode of operation depend 
ing upon the state of conductivity of the transistor 
TR102. When the transistor TR102 is non-conductive, 

_ the period of oscillation is determined by the values of 
‘the resistances 121, 122 and 123, and by the resultant 
values of the series combination of the capacitances 
125 and 126. The selection of the values of the respec 
tive components is such that in this mode of operation 
the period of oscillation of the oscillator 128 is approxi 
mately 5 milliseconds. Alternatively, when the transis 
tor TR102 is in the conductive state, the period of os 
cillation of the oscillator 128 is determined by the value 
of the resistances 121, 122, and 123, and by the value 
of the capacitance 125. The respective components are 
selected so that in this mode of operation the period of 
oscillation is approximately 30 seconds. Thus, the ratio 
of the period of oscillation in one mode to the period 
of oscillation to the other mode is of the order of 
126,000. In either mode of operation, a positive going 
output pulse of short duration is produced across the 
resistance 124 for every cycle of oscillation. The tran 

- sistor TR102 is non-conductive when its base electrode 
is at more potential, or in other words when the base 
potential is “low.” The transistor TR102 is rendered 
conductive by application to the electrode of a positive 
potential greater than approximately 0.6 volts, or in 
other words when the base potential is “high.” 
The series combination of the capacitances 125 and 

126 is shunted by the collector-emitter path of the con 
trol transistor TR101. Application of a “high” voltage 
to the base of the transistor TR101 causes the transistor 
to conduct, short-circuiting the series combination of 
the capacitances 125 and 126 and thereby inhibiting 
operation of the oscillator 128 altogether. On the other 

' hand, application of a “low” voltage to the base of the 
transistor TR101 ensures that the transistor is non 
conductive and that the oscillator 128 operates in one 
mode of operation or the other depending upon the 
state of conductivity of the transistor TR102 and the 
presence of suitable operating potentials. _ 
The output pulses of the pulse supply means PG are 

derived from across the resistance 124 and supplied to 
the divider DIV. The output pulses of which are fed to 
the terminal 110 and serve as timing pulses for trigger 
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ing the shift register 109. The divider DIV is in the form 
of an eight-bit shift register which produces an output 
pulse for every eighth input pulse. 
A comparison means C.M. includes the “nand” gates 

G102, G103 and G104 the outputs of which are con 
nected to the timing line TL, the state of the timing line 
T.L. determines the mode of operation of the oscillator 
128. 
The operation of the switching device of FIG. 4 will 

now be described in conjunction with the chart of FIG. 
7 which sets out in tabular form a basic programme and 
modi?cations of that basic programme for different set-‘ 
tings ‘of the programme selection means. 
The basic programme is followed when the start but 

ton PSS is closed provided the ‘blank’ push-button has 
previously been selected and none of the switches 
S103, S104, S105 and S106 are selected. The ‘blank‘ 
push-buttons may conveniently be marked ‘superwash‘ 
and the word ‘superwash’ is employed in the chart of 
FIG. 7 to denote this basic programme. In the chart of 
FIG. 7 there are eight columns, numbered accordingly, 
which coincide with the eight states of the shift register 
109. As indicated in each column, certain events are 
carried out during each state of the basic programme 
‘superwash,’ the activities in question are each indi 
cated in the column concerned and for the basic pro 
gramme ‘superwash‘ an asterisk appears in each col 
umn to show that every event is carried out in the 
course of the basicprogramme. For other programmes 
or modi?cations indicated in the chart of FIG. 7, aster 
isks are omitted in certain columns alongside the indi 
cated programme or modi?cation indicating that the 
particular event related to the column is omitted as the 
shift register 109 advances through the eight states. 

In following the basic programme ‘superwash,’ upon 
closure of the switch PSS under these conditions, the 
shift register 109 is in its initial state and accordingly 
the control points 101 is “high," the remaining control 
points 102-108 being “low." 
Since neither of the switches S101 and S102 are 

closed, the timing line TL is in the “high" state ensur 
ing that the transistor TR102 is conductive so that the 
oscillator 128 is set for that mode of operation for pro 
ducing an output pulse every 30 seconds provided the 
transistor TR101 is simultaneously non-conductive. 
However, the state of conductivity of transistor TR 101 
depends, inter alia, upon the condition of the water 
level switch WLS. The water level switch WLS is asso 
ciated with the wash tub of the machine and produces 
a “high” at one of the inputs of each of the “and” gates 
G105, G106 and G113 whenever the level of the water 
in the wash tub is below a predetermined ‘full’ level and 
produces a “low" at those inputs of the gates G105, 
G106 and G113 whenever the water in the wash tub. 
has reached the predetermined ‘full’ level. If the water 
level in the machine wash tub is below the ‘full’ level 
when the shift register is in the initial state, the “high” 
produced by the switch WLS results in a “high” being 
produced at the output of the “and” gate G114 pro 
vided the timing line TL is also “high” thereby prevent 
ing oscillation of the oscillator 128. Thus, the shift reg 
ister must remain in the initial state so long as the water 
level of the machine is below the ‘full’ level. During the 
initial state of the shift register 109 when performing 
the basic programme with the water level of the ma 
chine wash tub below the ‘full’ level, since the control 
point 101 is in the “high” state the switching elements 














