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ity investion relates to a method and ap 
raitus for fashing electric discharge airps to oil 
i8 in a very intense flash of light or radiant, energy 
Wiich Eay be used, for example, for pictographic 
Crior signalirag 33rposes. 

ACCO'disag to Zay invention, a discharge iaiting is 
Operated trade ional conditions with a bailast 
ir Series aid the ballast, or a portion thereof, is 
Sirlifted Xiaomentarily to permit an abnormal 
2Olat of cuirregnt to flow through the amp to 
cause it to emit a sash of light of very high 
intensity. A time control device is preferably 
included in the circuit to automatically limit the 
abnormal operation of the lamp to a very short, 
period so that the time of the flash is less than. 
about one-fifth of a second, corresponding to 
twelve cycles of a sixty cycle line current. The 
lamp may be of the high pressure positive colunt: 
Irietal vapor type or of the low pressure gaseous 
discharge type in which the light is obtained from 
a discharge through a gas such as neor. When 
the lamp is used for photographic purposes, suit 
able means are provided in the circuit, to syn 
Chronize the operation of the camera shutter with 
tie fiash of light. When the lamp is used for 
this purpose it Emay be operated under normal 
conditions to provide sufficient illumination for 
the photographer to focus his camera and adjust 
the position of his subject and then the lamp may 
be flashed to provide the high intensity illumina 
tion Saecessary for an instantaneous exposure. 
Other featres and advantages of my invention 
7 &pgear from the following detailed descrip 
tion of Species thereof and from the drawing. 

in the drawing, Fig. l is a diagran of a circuit, 
for Operating a discharge lamp according to my 
invention including means for operating a cais 
(era shutter, and Fig. 2 is a diagram of a modified 
circuit. w 

Referring to Fig. , the lamp C may be of the 
higin pressure positive column metal vapor type 
disclosed in the United States patent application 
Serial No. 102,554, Eugene Lerners, filed Sep 
itemoer 25, 1936 now Patent No. 2,130,304. This 
9&rticular lap contains a filing of argot at a 
pressure of about 6 mm. of mercury and s, quan 
tity of vaporizable metal , preferably mercury. 
A pair of main electrodes 2-2 are located at 
opposite ends of the bulb and a starting electrode 
is is preferably provided adjacent to the upper 
electrode 2. The said main electrodes prefer 
adly consist of highly porous slugs or blocks of 
refractory metal, preferably tungster, impreg 
28ted with an electron emissive materia such as 
barius oEide, as disclosed and claimed in ae 

(CE, 26.0- Essayas 

of Peega, No. 
tail a yely ini 
terial aid are therefore particularly well suited E. 
to Wistaid ae effects of 3, high overload for . 
Snor, periods of title. She electrodies 2-2 are 
Zounted on leads 3-5 which are made large 
enoga to Sai?eiy carry the Stonentary higia cur 
rea. C 

Ehe circuit, for normal operation of the lamp 
GE includes a conductor 85 which connects the 
lead £3 of the upper electrode 2 to one side of 
the line inroigh a SWitch 6, and a conductor 
which connects the lead É of the lower electrode 5 
A2 to the other side of the line through a ballast, 
shown here &s a, cihoke coil 8. The starting 
electrode 3 is connected through a high resist 
&nce 9 to the lower electrodie S2. When the 
Switch is closed, a discharge is initiated be- 3 
tWeen he apper electrode 2 and the starting 
electrode 3 and the gas in the bulb is ionized, 
thereby calasing the arc to start between the two 
main eleciirodes 2-2. This lamp operates with 
8, concentrated arc at a pressure of about two at- gig 
EOSpeeS. 

the lang is catased to fiasi at a very high in 
tensity by a tine control reans, shown within the 
dotted lines 20, vyiiich nonentarily shunts the 
choke coil 3 SC that, in this case, the full line so 
Voitage is applied across the lamp S. The time 
control Reans 2 conprises a relay 28, the coil 22 
and arisature 23 of Winic are connected on One 
side through a conductor 24, and one side of a 
double pole stitch. 25 to the conductor , and on 3 
the other side through a conductor 26, Variable 
resistance 2, conductor 23, and the other side of 
said switch 25, to the conductor 5. A resistance, 
preferably in the form of ai incandescent lamp 
29 having a tangsten. iianent, which has a posi- i. 
tive teaperature coefficient of resistance, is con 
nected across the coil 22 of the relay 2A by con 
ductors 3 and 38 which are cornected to the con 
ductors 23 aid 26 respectively. The armature 23 
of the relay 2 is normally held against the sta- 45 . 
tionary contact 32 of the relay by a Spring 32. 
Said contact, 33 is connected by a conductor 33 
to the lead of the lower electrode 2 of the 
lang. A consieraser 34' may be connected across 
the arratise i3 and contact $2 to prevent arcing 50 
ereeiyaea. 
For actegraphic purposes, the circuit may also 

include 3. Solenoid 3& having its coil 35 connected 
toy concisco's 36 &nd 3 to the conductors 28 and 
23 especive:y. Thearinature 33 of the solenoid 55 

  

  



2 
is arranged to actuate the control lever 39 of a 
Camera shutter 40 so as to open said shutter when 
the lamp it is flashed. 
To operate the device, the switch 6 is first 

closed to cause the lamp lo to operate normally, 
as explained above, with the choke coil in series 
to lower the line voltage and limit the current. 
To flash the lamp and operate the camera shutter 
40, the Switch 25 is closed. This action shunts 
Out the ballasting choke coil 8, the circuit then 
being from one side of the line through conduc 
tor 5, upper electrode 2 of lamp 0, lower elec 
trode 2, conductor 33, contact 32, armature 23, 
conductor 24, and conductor , to the other side 
of the line. Since the full line voltage is then 
applied to the lamp, an abnormal current flows 
therethrough and the lamp emits light of ex 
tremely high intensity. The closing of the 
SWitch 25 also connects the coil 35 of the solenoid 
34 across the line, thereby attracting the arma 
ture 38 and tripping the shutter control lever 39. 
The abnormal flow of current through the lamp 

is permitted by the time control means 2 to 
continue for but an extremely short time (one 
twentieth of a second, for example, with a shutter 
Speed of one-fiftieth of a second). 
The operation of the time control means 26 

is as follows: When the Switch 25 is closed, the 
coil 22 of relay 2 and the incandescent lamp 23 
are also connected across the line, the circuit 
being from One side of the line through conductor 
7, conductor 24, relay coil 22 and lamp 29 in 

multiple, conductor 26, resistance 27, conductor 
23, and conductor 5 to the other side of the 
line. The time of the flash is controlled by the 
lamp 29, the tungsten filarinent of which increases 
in resistance as it is heated. When the Switch 25 
is first closed, the resistance of the cold filament 
of lamp 29 is comparatively low so that insuff 
cient current flows through the coll 22 of relay 2 
to cause it to attract the armature 23. However, 
the filament in lamp 29 heats up very rapidly, 
thereby increasing in resistance so that sufficient 
Current flows through the coil 22 to cause it to 
attract, the armature 23 and draw it away from 
the contact 32, thereby breaking the Shunt circuit 
around the choke coil i8. The coil 22 holds the 
almature away from contact 32 until the switch 
35 is opened, whereupon the Spring 32 pulls the 
armature back against Said contact 32 and the 
circuit is set to again fiash the lamp . The 
Variable resistance 2 may be used to adjust the 
period . Of the flash between, for example, one 
sixtieth and one-fifth seconds. 
The following characteristics were obtained 

With a lamp O of the high pressure mercury type 
described above: The lanp was rated at 100 watts 
and WaS connected through a reactor having an 
inductance of .157 henry to a 115 volt, 60 cycle 
line. The lamp operated normally at 65 volts and 
1.65 armperes and produced a light intensity of 
3,000 lumens. With the reactor shorted out, 
the lamp operated at 100 volts and 60 amperes 
and produced 400,000 lumens. The lamp was also 
operated from a 220 volt, 60 cycle line, a portion 
Only of the ballast being shorted out in this case 
rather than the whole reactor. Under these 
conditions the lamp produced 3,100,000 lumens 
of light during the flash period. 

2,178,428 
The circuit shown in Fig. 2 is similar to that 

shown in Fig. 1 exeept that the ballast in this case 
Consists of a high reactance auto-tiansformer 4 
and means are provided for flashing the lamp O 
from a distance. The prinnary 42 of the trans 
former is connected across the line conductors 5 
and fl. The Secondary 43 is connected at one side 
to the conductor 5 and at the other side to a 
conductor 44, said conductors 5 and 44 being 
connected to the upper and lower electrodes 
2-2 respectively of the lamp it. The time 
control circuit 20 is connected in the same man 
ner as in Fig. 1 except that armature Switches 
85 and 46 of a relay 4 have been substituted for 
the double pole Switch 25. The coil of relay 47 
is connected acroSS the line leads is and f by 
conductors 48 and 49. When a push button 50 
in conductor 49 is closed, the relay ' is ener 
gized to close switches 45, 48, the transforther 4 
being shunted momentarily to cause the lamp O 
to flash at a high intensity. 

in order to operate properly, the lamp C must 
oe of Sufficient Size and so constructed that the 
discharge therein is not extinguished by the in 
crease in temperature and pressure therein dur 
ing the period of the flash. The leads 4 must be 
larger than in a lamp operated only under nor 
mal conditions so that they are not heated to such 
an extent as to crack the bulb of tine lamp at the 
Seal. The electrodes 2-2 must also be suff 
ciently large to withstand the abnormal current 
fiOW Without damaging their activating proper 
ties. Furthermore, in some cases, as when op 
erating on a 220 volt line, it is desirable to shunt 
Only a portion of the ballasting device for the 
lamp 0 so that the lamp is not excessively over 
loaded. When using the device as a signalling 
means, the push button 50 in Fig, 2 may be re 
placed by a periodic circuit closing means, Such 
as a drum type Switch or a cam Switch, to cause 
the lamp to flash periodically. The lamp may 
also be eiectrically modulated, without the use of 
the time control means 20, to cause it to be 
flashed, for example, thirty times per second. 
The lamp must of course he suitably designed to 
Withstand the frequent overloading. 
What I claim as new and desire to secure by 

letters Patent of the United States is: 
The combination of an electric discharge lamp 

having a pair of electrodes, a ballasting device, 
Said electrodes being connected through said 
allasting device to a Source of electrical energy 

for normal operation of the lamp, means for 
shunting out at least a portion of said ballasting 
device to permit an abnormal amount of current 
to flow through said lamp and produce a flash 
of light of high intensity, and time control means 
for automatically cutting out the said shunting 
means after a very brief interval of time to cause 
the said lamp to again operate under normal 
conditions, said time control means comprising 
a circuit including a relay and resistance element 
whose resistance varies rapidly with change in 
temperature, the change in resistance of said 
resistance element due to current passing there 
through causing said relay to be actuated to in 
terrupt Said shunting means. 
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