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ABSTRACT OF THE DISCLOSURE 

A control circuit to flash a xenon lamp includes a sili 
con controlled recti?er (SCR) that is placed in conduc~ 
tion by a one-shot trigger circuit to connect the lamp 
across an alternating current potential source for a single 
half cycle. A normally charged capacitor is discharged 
through a pulse transformer and the conductive SCR to 
pulse the starter electrode of the lamp in synchronism 
with the connection of the lamp to the potential supply. 

This invention relates to electrical controls for a high 
intensity radiation source, and more particularly, to a 
control for controlling the short duration energization of 
a high intensity radiation source or lamp using an alternat 
ing current supply. 
The high intensity radiation sources or lamps with which 

this invention can be used are usually of the gas ?lled 
type, such as xenon, and are particularly useful in photo 
imaging processes, although they can be used in other 
applications where high intensity radiation is required 
over a very short time span. Electrical control systems 
heretofore known for energizing a high intensity radia 
tion source for a short duration of time relied upon one 
or a bank of capacitors to provide the source of energy 
to energize the radiation source. The use of such a con 
trol system was costly, required a great deal of space, 
and from the standpoint of safety did not lend itself for 
use in equipment to be operated by untrained personnel. 
Hence, they were not suitable for incorporation into 
equipment designated for general o?ice use. 

It is a general object of this invention to provide an 
improved electrical control for energizing a high inten 
sity radiation source that is compact, economical, and 
simple to operate. 

It is an object of this invention to provide an improved 
electrical control for energizing a high intensity radiation 
source for a short duration that is powered by an alternat 
ing current potential source. 

It is another object of this invention to provide a high 
intensity radiation source that can be energized for very 
short periods of time for use in conjunction with a photo 
exposure system. 

Another object is to provide a control circuit for con 
necting a high intensity lamp with an alternating current 
potential source, which circuit includes means for syn 
chronizing the energization of a starter electrode for the 
lamp with the connection of the lamp to the potential 
source. 

In accordance with these and many other objects, an 
embodiment of the present invention comprises a circuit 
for controlling the energization of a high intensity radia 
tion source or lamp which uses an alternating current 
potential source and which does not require one or more 
rather large storage capacitors. This circuit is such that 
the energization of a starter electrode on the lamp is 
svnchronized with the connection of the lamp to the al 
ternating current potential source. More speci?cally, the 
control circuit includes a controlled conduction device 
or silicon controlled recti?er connected in series with 
the two main terminals of a xenon lamp across the output 
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terminals of an alternating current potential source. To 
provide means for pulsing the starter electrode of the 
lamp, a capacitor normally charged from the potential 
source is coupled to one winding of a pulse transformer, 
the other winding of which is coupled to the starter elec 
trode. When the lamp is to be energized, a trigger circuit 
places the silicon controlled recti?er in a conductive state 
to connect the main terminals of the lamp directly across 
the alternating current potential source during a properly 
poled half cycle of the input potential, and the storage 
capacitor also discharges through the conductive silicon 
controlled recti?er and the connected winding of the pulse 
transformer to apply an ionizing or starting potential to 
the starter electrode of the lamp. Thus the lamp is ener 
gized for approximately one-half cycle of the alternating 
current input potential to provide a short duration, high 
intensity source of radiation. The triggering circuit can 
be actuated manually or in synchronism with the move 
ment of the web or sheet material through the copying 
machine. 
Many other objects and advantages of the present in 

vention will become apparent from considering the fol 
lowing detailed description in conjunction with the draw 
ings in which- 

FIG. 1 forms a schematic circuit diagram of a control 
circuit embodying the present invention; and 

FIG. 2 illustrates a modi?ed form of the circuit shown 
in FIG. 1. 

Referring now more speci?cally to FIG. 1 of the draw— 
ings, therein is illustrated a control circuit which em 
bodies the present invention and which is indicated gen 
erally as 10. The control circuit 10 provides means for 
effecting controlled short duration energization of a high 
intensity radiation source such as a xenon lamp 12 from 
a conventional alternating current potential source and 
without requiring the use of storage capacitors of sub 
stantial value. The lamp 12 is of conventional construc 
tion and includes a pair of main electrodes 14 and 16 and 
a starter or auxiliary electrode 18. 
The circuit 10 is energized from a conventional sixty 

cycle, 120 volt alternating current source which is con 
nected to primary winding 20A of a step-up transformer 
20, the secondary winding 20B of which provides an out 
put potential on the order of 500 volts. The lamp 12 is 
adapted to be connected directly in series across the sec 
ondary 'winding 20B over a circuit including a recti?er 
or unidirectional conducting device 22, a silicon controlled 
recti?er or controlled conduction device 24, and another 
unidirectional conducting device or recti?er 26. The con 
trolled conduction device includes two output electrodes, 
i.e., the cathode and anode, and a control or gate elec 
trode. The silicon controlled recti?er 24 is normally in 
a nonconductive state and, when triggered to a conduc 
tive state, connects the lamp 12 directly across the alter 
nating current potential source to be energized during a 
selected positively poled half cycle of the input potential. 

In the normal condition of the circuit 10, a small stor 
age capacitor 28 is charged through the recti?er 22 and 
a resistance element 30 during the positively poled half 
cycles of the input potential. The capacitor 28 is also 
connected to the anode of the silicon controlled recti?er 
24 through a resistance element 32 which is shunted across 
the two main terminals 14 and 16 of the lamp 12. Thus, 
after the capacitor 28 is charged, a positive potential is 

' applied to the anode of the silicon controlled recti?er 28 
during both the positive and negative half cycles of the 
alternating current potential supply. 
A one-shot trigger circuit indicated generally as 34 

provides a means for energizing the lamp 12 during a 
single positive-going half cycle of the alternating current 
input potential. The trigger circuit 34 includes a switch 
36 providing a pair of normally closed contacts 36A and 



3,497,768 
3 

a pair of normally open contacts 36B. The switch 36 
can be manually operated or in photocopying machines, 
may be operated under the control ‘of sheet or web ma 
terial. In the normal position of the switch 36, the closed 
contacts 36A provide a circuit for discharging a capacitor 
38 through a ‘series connected resistance 40. The nor 
mally open contacts 36B of the switch 36 are connected 
to the cathode of the silicon controlled recti?er 24, the 
gate electrode of which is returned to one side of the 
secondary winding 20B through a resistance element 42‘. 
When the control circuit 10 is to be actuated to ?ash 

or energize the lamp 12, the switch 36 is operated to open 
the contacts 36A and to close the contacts 363. The 
closure of the contacts 36B does not have any effect on 
the circuit 10 during the positive-going half cycles. How 
ever, on the ?rst negative-going half cycle occurring fol 
lowing the closure of the contacts 36B, a circuit is com 
pleted for charging the capacitor 38 extending from one 
side of the secondary winding 20B through a diode 44, 
the resistance element 40, the capacitor 38, the closed 
contacts 36B, the control gap between the cathode and 
gate electrodes of the silicon controlled recti?er 24, the 
resistance element 42 to the other terminal of the sec 
ondary winding 20B. The current ?owing over this path 
to charge the capacitor 38 biases the control gap betwen 
the gate electrode and the cathode of the silicon controlled 
recti?er 24 to trigger this recti?er into a conductive con 
dition. Since the upper terminal of the secondary wind 
ing 20B is negative with respect to the lower terminal 
at the time that bias current is applied to the recti?er 
24, the diode 22 is reverse biased, and the capacitor 28 
provides the holding current for the recti?ed 24 by dis 
charging through the resistance elements 30 and 32 and 
the diode 26. The values of the resistance elements 30 
and 32 and the capacitor 28 are so chosen that the 
capacitor 28 will be discharged to the point at which 
holding current for the recti?er 24 can be sustained for 
no longer than one half cycle. 
On the following positive-going half cycle, conduction 

through the recti?er 24 is sustained by the potential 
supplied by the secondary winding 20B, and the main 
electrodes 14 and 16 of the lamp 12 are connected di 
rectly across this secondary winding through the forward 
biased diodes 22 _and 26 and the conductive recti?er 24. 
The lamp 12, however, is not placed in a conductive 
or ionized condition until a starting or ionizing pulse is 
applied to the auxiliary or starter electrode 18, and this 
start signal is applied by a starter control circuit indicated 
generally as 46. 

In the normal condition of the circuit 10, a relatively 
low value storage capacitor 48 is charged to a positive 
potential by the input alternating current supply potential 
over a circuit including a diode or recti?er 50 and a series 
connected resistance element 52. The capacitor 48 is 
connected in parallel with the silicon controlled recti 
?er 24 and the recti?er or diode 26 over a circuit includ 
ing a diode or recti?er 54 and a primary winding 56A 
of a pulse transformer 56. The secondary winding 56B 
of the pulse transformer 56 is connected to the starter 
electrode 18. 
When the silicon controlled recti?er 24 is placed in 

a conductive state, the capacitor 48 discharges through 
the primary winding 56A, the diode or recti?er 54, the 
silicon controlled recti?er 24, and the diode or recti?er 
26 so that a pulse of substantial magnitude, e.g., on 
the order of 15 kv., is coupled by the secondary winding 
56B to the starter electrode 18. The application of this 
relatively high potential pulse to the starter electrode 18 
ionizes the gas, such as xenon, in the lamp 12 and thus 
flashes the lamp 12 during the positive-going half cycle 
next following the negative-going half cycle in which 
the switch 36 was closed. At the end of this half cycle, 
the lamp 12 is returned to its normal state independent 
of the operated or released condition of the control 
switch 36. 
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4 
More speci?cally, even though the switch 36 is main 

tained in an operated state so that the contacts 36B 
are closed following the positive half cycle during which 
the lamp 12 was ?ashed, the reversal in polarity of the 
alternating current supply potential removes the holding 
current from the silicon controlled recti?er 24, the capaci 
tors 28 and 48 having been discharged, and the recti?er 
24 returns to a nonconductive state. Even though the con 
tacts 36B are held in a closed condition, the time con 
'stants for the charging circuit for the capacitor 38‘ are 
so chosen that the capacitor 38 is now fully charged to 
block current to the gate electrode, and thus the control 
gap between the cathode and gate electrodes of the 
recti?er 24 cannot be biased thereafter until the switch 
36 has been released to open the contacts 36B and to 
close the contacts 36A. When the contacts 36A are 
closed, the capacitor 38 discharges through the resistance 
element 40. 

During the interval following the ?ashing of the lamp 
12, the capacitors 28 and 48 are charged on positive-going 
half cycles and the control circuit 10 is restored to a nor 
mal condition. These capacitors provide only control po 
tentials for the circuit 10, and the current for operating 
the lamp or radiation source 12 is supplied directly from 
the alternating current input potential. 
FIG. 2 of the drawings illustrates a modi?ed form of 

the circuit 10 in which the lamp 12 includes the main 
electrodes 14 and 18 and the secondary winding 56B of 
the pulse transformer 56 is connected to the electrode 
14. When the recti?er 24 is placed in a conductive condi 
tion, the pulse developed in the winding 56B is applied 
across the electrodes 14 and 16 to trigger the lamp into 
a conductive state. The operation of the circuit 10 con 
nected in the manner shown in FIG. 2 is in other respects 
similar to the operation of the circuit shown in FIG. 1. 
Although the control circuit 10‘ can be made using 

component values in ranges suitable for each particular 
application, as is well known to those in the art, the fol 
lowing table lists component values for one control cir 
cuit 10 made in accordance with the present invention: 

TABLE 
Capacitor 28 ________________________ __,u.fCl__ 10 
Resistance element 30 _______________ __ohms__ 330 
Resistance element 32 ________________ __do___ 87 
Capacitor 38 ________________________ __ufd“ .1 
Resistance element 40 _______________ __ohms__ 100 
Resistance element 42 ________________ __do___ 100 
Capacitor 48 ________________________ __Mfd_._ .5 
Resistance element 52 _______________ __ohms__ 150K 

Although the present invention has been described with 
reference to two illustrative embodiments thereof, it 
should be understood that numerous other modi?cations 
and embodiments can be devised by those skilled in the 
art that Will fall Within the spirit and scope of the prin 
ciples of this invention. 
What is claimed and desired to be secured by Letters 

Patent of the United States is: 
1. A control circuit for use with a potential source 

comprising: 
a gaseous discharge lamp provided with electrode 

means, 
a controlled conduction device including a pair of out 

put electrodes and a control electrode, 
?rst circuit means connecting the electrode means of 

the lamp and the two output electrodes of the de 
vice in series across the potential source, 

a trigger circuit connected between the potential source 
and device for applying a bias between the control 
electrode and one of the output electrodes for placing 
the device in a conductive state for a predetermined 
interval, said trigger circuit including bias blocking 
means for blocking the application of a bias between 
the control electrode and said one output electrode 
subsequent to said predetermined interval, thereby to 
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limit the conduction of said controlled conduction 
device, and 

second circuit means connected between one of the 
output electrodes of the device and the electrode 
means for energizing the electrode means in response 
to conduction through the device. 

2. A control circuit for use with an alternating current 
potential source comprising 

a lamp including two main electrodes and a starter elec 
trode, 

a controlled conduction recti?er having two output elec 
trodes and a gate electrode, 

?rst circuit means connecting the two main electrodes 
of the lamp and the two output electrodes of the 
recti?er in series across the alternating current po 
tential source, 

a trigger circuit connected between the potential source 
and the recti?er to apply a bias between the gate 
electrode and one of the output electrodes for placing 
the recti?er in a conductive state to connect the main 
terminal of the lamp to the alternating current poten 
tial source, 

capacitor means, 
second circuit means including a unidirectional con 

ducting device for connecting the capacitive means 
to the potential source for charging the capacitive 
means, 

and third circuit means coupled to the starter electrode 
for applying a start signal to the starter electrode, 
said third circuit means including means for discharg 
ing the capacitive means through the conductive rec 
ti?er. 

3. A control circuit for energizing a load from an 
alternating current potential source comprising 

a gas-?lled lamp having a pair of main electrodes and 
a starter electrode, 

a silicon controlled recti?er having a pair of output 
electrodes and a gate electrode, 

?rst circuit means connecting the two main electrodes 
of the lamp and the two output electrodes of the 
recti?er in series across the alternating current poten 
tial source, 

a trigger circuit connected between the potential source 
and recti?er to apply a bias between one of the main 
electrodes and the gate electrode for placing the rec 
ti?er in a conductive condition to connect the main 
terminals of the lamp to the potential source, 

a pulse transformer having ?rst and second windings, 
second circuit means connecting the ?rst winding of 

the transformer to the starter electrode, 
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6 
capactive means charged from the potential source, and 
third circuit means connecting the capacitive means 

and the second winding of the pulse transformer 
across the recti?er so that the capacitive means dis— 
charges through the recti?er and the second winding 
when the recti?er is placed in a conductive condi~ 
tion so as to place a signal on the starter electrode. 

4. The control circuit set forth in claim 3 in which 
the trigger circuit includes a capacitor and switch means 
for controlling the connection of the capacitor to the 
recti?er. 

5. The control circuit set forth in claim 3 in which the 
?rst circuit means includes a unidirectional conducting 
device poled in the same direction as the recti?er, and 
in which a storage capacitor is connected in series with 
the unidirectional device and in parallel with the lamp 
and recti?er. 

6, A control circuit for controlling the energization 
of a triggered load by an alternating current potential 
source comprising 

a lamp having a pair of main electrodes and a starter 
electrode, , 

a normally non-conductive controlled conduction de 
vice having a pair of output electrodes, 

?rst circuit means connecting the two main electrodes 
of the lamp and the two output electrodes of the de 
vice in series with the alternating potential source, 

a trigger circuit connected to the device and operable 
to place the device in a conductive condition to con 
nect the lamp to the alternating current potential 
source, and 

a synchronizing circuit connected between the starter 
electrode of the lamp and the device and responsive 
to conduction through the device for applying an 
energizing signal to the starter electrode. 
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