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1. 

This invention concerns electionic timing de 
Vices. More particularly it concerns such tim 
ing devices as are suitable for controlling a lamp 
circuit for photographic processes where it is 
eSSential to provide illuminating means which 
may be actuated repeatedly for extremely ac 
curately defined intervals, the length of the in 
terval being adjustable. 
One object of the invention is to provide such 

a device which will give consistent results over 
a wide range of time-intervals, such consistency 
being an essential consideration in many photo 
graphic processes, especially those concerning 
the art of colour photography. Further objects 
of the invention are to provide a simple, robust 
and Compact unit, With a minimum of controls, 
and one which is not affected by momentary 
Variations of the electrical supply to which it is 
connected. An essential feature of the device 
is that it is suitable for use with existing photo 
graphic apparatus without modification of such 
apparatus or the device. Its construction is such 
that moving parts are eliminated, making the 
assembly more reliable, and continual use not 
affecting its accuracy. 
According to the present invention there is 

provided an electronic timing device including a 
control circuit fed by a source of alternating cur 
rent, Said Control circuit comprising a vacuum 
tube having an anode, a cathode and at least one 
grid, a relay and a condenser in parallel there 
With, the winding of said relay being connected 
directly to Said cathode, contacts carried by said 
relay and operable by said relay on energisation 
thereof to open to break a circuit to a load de 
Vice, a capacitance-resistance circuit compris 
ing a Series-connected condenser and resistance 
and a further condenser connected in parallel 
With Said Series-connected condenser and re 
sistance, a variable resistance connecting said 
capacitance-l'esistance circuit to said cathode 
and in parallel with said relay, a grid resistance 
connecting Said variable resistance, on the ca 
pacitance-i'esistance circuit side thereof, to the 
control grid, 2nd means for momentarily short 
circuiting Said relay together with its associated 
condenser and said capacitance-resistance cir 
cuit. 
The means for momentarily short-circuit 

ing said relay with its associated condenser 
and Said capacitance-resistance are common and 
may advantageously be constituted by a single 
Spring loaded push button switch, normally open 
circuited but completed on depression of the 
button. - 
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A further feature of the invention is that in 

order to extend the time range of the device, a 
further resistance and condenser in series are 
connected in parallel across the first-mentioned 
capacitance-l'esistance circuit. By provision of 
a switch whereby this further resistance can be 
Short-circuited or included in the circuit at will, 
the effective capacitance of the circuit may be 
altered, SO permitting a double range scale to be 
aSSociated with the manual control of the vari 
able resistance, and increasing the time range of 
the device. 
The invention will be described further, by 

Way of example, With reference to the accom 
panying drawing which is a circuit diagram of an 
electronic timing device according to the inven 
tion. 
In the circuit diagram WA a suitable vacuum 

tube, for instance a high frequency pentode of 
the type known under the designation 6SH7; LA 
is a lamp; R, R2, R3, R4, R5, R6 and RT are re 
sistances having respectively ohmic values of 
10,000 100,000, variable magnitude with maxi 
mum 500,000, 100,000, 10,000, 10,000 and 500,000; 
C, C2 and C3 are condensers having capacities 
of 10, 2 and 2 micro-farads respectively; SW is 
a switch PB-PB2 are the poles of a spring 
loaded finger-operated double pole push button 
switch and A is a relay having spring restored 
break contacts A, i. e. contacts which normally 
are closed, but which open on energisation of the 
relay A. The circuit is fed by a source S of alter 
nating current, at 240 Volts and 50 cycles per sec 
ord, for which Voltage and frequency all the 
above-mentioned values of resistance and ca 
pacitance are calculated in operation, when the 
Source of Supply S is Switched on, as by the usual 
type of toggle SWitch (not shown in the drawing) 
the lamp LA, which is connected across the 
Source S through the relay contacts Al is Sup 
plied directly with current since the relay A is 

are normally 
closed. The heater circuit of the vacuum tube 
VA, containing a suitable series condenser C, is 

45 also connected directly across the supply S, the 
Condenser C presenting an impedance such as to 
provide for the correct operating voltage across 
the tube filament F, and the tube filament F will 
Warm up. As the cathode K is heated by the 

50 filament F, the tube VA commences to conduct 
current through the series-connected combina 
tion comprising the relay A and the resistance 
R6 (the latter being provided to limit the current 
flowing through relay. A to the correct value), 
which combination is itself connected in series. 
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with the cathode K. The potential drop de 
veloped across the combination A and R6 will 
cause the condenser C to charge until eventur 
ally a steady state is reached when the tube WA 
paSSes Sufficient current to maintain condenSei. 
C charged at a voltage adequate to cause relay 
A to operate. The desired steady state, however, 
will not be achieved until the condenSerS C2 and 
C3 have aiso been charged, via the variable re 
sistance R3, and again by the potential developed 
across relay A and resistance R6. On operation 
of reiay A, contacts A will open to interrupt the 
supply S, and the lamp LA will be extinguished. 
The device is now ready for use and the manual 

control of variable resistance R3 is adjusted by 
reference to a previously calibrated Scale asso 
ciated with Such control, thus adjusting the time 
constant of the circuit including condensers C2, 
C3 and resistances R3, R (if not in short circuit 
by switch SW), and hence setting the desired : 
time interval for which the lamp subsequently 
is to remain alight. The Scale may be calibrated 
in the required time units by predetermining 
the Walues Of condenser's C2 and C3 at the mini 
nun value of resistance R3 and with resistance 
R. short circuited. These yaiues of C2 and C3 
Will then determine the minium time constant 
Of the circuit including C, C2, C3, R3, A and R.6 
to determine the miningn time delay required 
for recharging the said condensers and hence 3 
reroperating relay. A to extinguish the iain L.A. 
This time constant may be increased, and lamp 
LA lit for a longer period by increasing the value 
of variable resistance R3 as required. 
To operate the device, the push button of 

... Switch PB-PB2 is depressed, thus causing coin 
densers Ci, C2 and C3 simultaneously to be short 
circuited through limiting CT Spark quenching 
resistances. R4 and R5 and the Said condensers 
thus become fully discharged. The relay A will 
consequently release Since the holding potential 
previously supplied by condenser C is renoved, 
as also is the potential Similarly applied acroSS 
relay. A by condensers C2 and C3 (which poten 
tial is in any case insufficient, due to the small 
capacities of C2 and C3, to maintain the relay 
in an operated condition). Relay contacts Al 
will therefore close and reconnect the supply. S 
acroSS the lamp LA, which Will light. The push 
button of Switch FB-PB2 is immediately re 
leased and the lamp A will remain illuminated 
for a Set interval during recharging of the con 
densers C, C2, C3, before being extinguished on 
re-operation of relay A. This cycle is repeated 
on each depression of the push button of switch 
PBf, PB2. 
As previously indicated, control of the time 

interval is obtained by adjustment of Variable 
resistance. R3. If variable resistance R3 is ad 
justed to a low value, the control grid G of the 
tube VA will have nearly the same potential as 
the cathode K, the tube WA will pass a relatively 
high current and therefore C charges rapidly 
and the relay is operated after a very short pe:- 
riod of time. 

If, however, the variable resistance R3 is ad 
justed to a large value, the condenser Ci will not 
charge quickly for two reasons: 

(a) The control grid G of the tube will be 
negatively biased relative to the cathode due to 
the grid-leak resistance presented by R2 and R3. 
This results in a reduced tube current and Con 
sequently a longer charging time for condenser 
C. In this connection it may be noted that 
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4. 
closed to discharge the condensers C, C2 and C3, 
the provision of grid resistance R2 will prevent 
the tube VA from dra Wing an excessive current. 

(b) If variable resistance R3 has any Sub 
stantial value and/or if the resistance R is not 
Short-circuited by switch SW, the time constant 
of the circuit including condensers C2, C3 and 
resistance R is increased so that a longer period 
is required to charge this circuit and conse 
quently a longer period is required before the 
voltage developed thereacross becomes effective 
to assist condenser C to hold the relay A in an 
operated condition. 

Resistance R may be included or not, as de 
sired, and in increasing the time constant of the 
circuit including C2, C3, R., enables the time 
range of the device to be rendered more exten 
Sive by the use of a further calibrated Scale as 
Sociated with the manual control of variable re 
Sistance R3. Preferably the value of R is 
chosen Sigh that the rinium time constant 
of the circuit including C, C2, C3, R3, R6, R. 
and relay A is equal to or just less than the maxi 
nun time constant of Said circuit. When R is 
Short-circuited. 
A tinning device constructed as described is 

capable of operating consistently at time inter 
vals of from one-fifth of a second up to as much 
as thirty or forty seconds. 
The vacuun tube used, nay in addition to the 

the control grid Gi described have, in known 
nanner, a screen grid G2 externally directly 
connected to the anode A and a SuppreSSOr grid 
G3 directly connected to the cathode K. The 
normal anode load and other resistance Such as 
anode load resistance R, may be provided to 
ensure that the Vacuum tube operates under the 
conditions reconriended by the ianufacturers 
thereof. 

I claim: 
i. Ain electronic tiling device including a con 

trol circuit fed by a source of aiterating current, 
said control Circuit cosigrising a vacuum tube 
aving ain angde, a catioxie and at east one grid, 

a relay and a conderaiser in pairaiei thereWith, 
the windig of said relay being connected direct 
ly to Said cathode, contacts Carried by said relay 
and operate by said relay on eiergisation theire 
of to open to break a circuit to a load device, a 
capacitance-i'esistance circuit, COI prising a se 
Iries-connected coincieser and resistance and a 
further condense coirected is parale. With said 
series-connected consie Set" and resistance, a 
variable resistance connecting Said capacitance 
resistance circuit to said cathodie aid in parallel 
with said relay, a glid resistaiice Connecting Said 
variable resistance, on the capacitance-resistance 
circuit side thereof, to the coinio glid, and 
Eileans for nonentarily Short-circuiting said re 
!ay together with its aSSociated condenser and 
said capacitance-resistance circuit. 

2. An electronic timing device including a con 
trol circuit fed by a source of alternating current, 
Said control circuit COInprising a Vacuum tube 
having an anode, a cathode and at least one grid, 
a relay and a condensei in parallel thereWith, the 
winding of said relay being connected directly to 
said cathode, contacts carried by Said relay and 
operable by said relay on energisation thereof to 
open to break a circuit to a load device, a capaci 
tance-resistance circuit COInprising a series-con 
nected condenser and resistance and a further 
condenser connected in parallel with said series 
connected condenser and resistance. a variable 
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resistance connecting said capacitance-resist 
ance circuit to said cathode and in parallel with 
Said relay, a grid resistance connecting said vari 
able resistance, on the capacitance-resistance 
circuit side thereof, to the control grid, and lineains 
for momentarily short circuiting said relay, com 
mon to both the said relay with its condenser and 
to Said capacitance-resistance circuit, said means 
Comprising a single spring loaded double poie 
push button Switch, connected so as on operation 
of said switch to short circuit said relay together 
with its associated condenser and saii capaci 
tance-resistance circuit. 

3. An electronic tinning device including 3, con 
trol circuit fed by a Source of alternating current, 
said control circuit comprising a vacuun tube 
having an anode, a cathode and at least one grid, 
a relay and a condenser in parallel therewith, the 
winding of said relay being connected directly to 
said cathode, contacts Carried by Said relay and 3 
operable by said relay on energisation thereof to 
open to break a circuit to a load device, a capaci 
tance-resistance circuit comprising a series-con 
nected condenser and resistance and a further 
condenser connected in parallel with said series 
connected condenser and resistance, a variable 
resistance connecting said capacitance-resistance 
circuit to said cathode and in parallel with said 
relay, a grid resistance connecting said variable 
resistance, on the capacitance-resistance circuit : 
side thereof, to the control grid, means for mo 
mentarily short-circuiting said relay together 
with its associated condenser and capacitance 
resistance circuit, and a Switch to short-circuit 
the resistance of said capacitance-resistance cir- 8. 
cuit So that it can be included in or removed from 
said capacitance-resistance circuit at will. 

s 

: 

6 
4. An electronic timing device including a con 

trol circuit fed by a source of alternating current, 
said Control circuit comprising a vacuum tube 
having an anode, a cathode and at least one grid, 
a relay and a condenser in parallel therewith, the 
winding of said relay being connected directly to 
said cathode, contacts carried by said relay and 
operable by said relay on energization thereof to 
open to break a circuit to a load device, a capaci 
tance-resistance circuit comprising a series-con 
nected condenser and resistance and a further 
condenser connected in parallel with said series 
coinnected condenser and resistance, a variable 
l'esistance connecting said capacitance-resistance 
circuit to said cathode and in parallel with said 
relay, a double range suitably graduated scale 
aSSociated With Said variable resistance for indi 
cating the various settings thereof, a grid re 
sistance connecting said variable resistance, on 
the capacitance-resistance circuit side thereof, to 
the control grid, and means for momentarily 
short-circuiting said relay together with its asso 
ciated condenser and Said capacitance-resistance 
circuit. 
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