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RADAR IGNITION OF PHOTOFLASH LAMPS 

SUMMARY 

This reportrefers to testson the lgmtmn 
of photoflash lamps when subJected to the 
effects of microwave energxes mthe 3, 10, and 
23 centimeter bands Speclfxally It was pro- 
posed to determme the ~pn,tmn effect, If any, 
of photoflash lamps by aIrborne radar mcludmg 
thepossiblllty that standard wave forms emst 
wlthm the fuselage of an arcraft as a result 
of airborne energy sources. It was also pro- 
posed to determme the shleldmg effect, If any. 
provided by metal air carrier type arcraft 
when SubJect to ground radar energy, to I”- 
elude the posslbllltythatm,gratorywaveforms 
mght be set up m the mtermr of an alrcraft 
due to the penetratmn of plex+ass wmdows 
and open ports by radar energy outslde the 
arcraft. 

INTRODUCTION 

These tests were mltmted by a request 
from the InvestlgatlonDlvlslon, Safety Bureau, 
of the Clvll Aeronautics Board A number of 
fires have been started by the flashing of 
photoflashlamps that were exposed to m,cro- 
wave radm frequency energy These f,re s 
were, m most cases, confmed to warehouses 
or loadmg platforms where relatively large 
quantltles of thephotoflash lamps were stored 
m the orlgmal factory cartons. Tests con- 
ducted at Wright Field have shown that these 
lamps can be lgmted by repeated or sustamed 
exposure to microwave energy under certaw, 
condrtmns. Because of the posslbllity that 
alrcraft fires could conceivably be started by 
slmllar exposure to m,crowave radar energy, 
the tests described herem were conducted to 
de t e r m 1n e what safety measures would be 
required for shipment of photoflash lamps by 
a1r carriers 

DISCUSSION 

The tests conslsted of a sutable quantity 
ofwabash Press 5440 andGenera Electric #ll 
photoflash lamps of the standard package quan- 
tltym the standard shlppmg contamers placed 
in the front and rear baggage campartments 
of a C-47 type alrcraft The forward baggage 

compartment was open to the cackplt and the 
door between the cabm and the rear baggage 
compartment was llkewlse open du r in g the 
tests. There were no heat wires ln the panes 
of the wmdshwld 

Tests were dlvlded mto two categories 
(a) Flight tests to determme the effect of al=- 
borne radar and illght through ground radar 
beams, and (b) Ground radar directed at the 
arcraft on the ground Details of the tests 
are descrIbedhereIn The APN-I radmaltun- 
eter was operatmg on all ilIght tests. 

FLIGHT TESTS 

FLIGHT #l 
Two cases each of the GE#ll and 

Wabash #40 lamps were placed in the forward 
and rear baggage compartments of a C-47 
aircraft. Durmg the flight the urcraft made 
a low approach over a three centxneter radar 
The altxtude at the Instant the alrcraft passed 
through the antenna beam was approximately 
100 feet above ground The power output from 
the radar was appraxlmately 40 kw. Exposure 
to the radar beam was head on 

FLIGHT #2 
This f llgh t was the same as flvght #l 

except that the arcraft was exposed to a ten 
centuneter energy from an 80 kw radar The 
approach dlrectux, was such that the arcraft 
was m the antenna beam durmg the entlre 
approach 

FLIGHT #3 
Flight #l was repeatedwlth the approach 

dxectmnchanged 90 degrees to g,ve abroad- 
side exposure to the three centuneter radar 

FLIGHT #4 
Flight #2 was repeated except that the 

approach dlrectmn was shlfted 90 degrees 
The exposure was broadsIde 

FLIGHT #5 
The arcraft made a low approach, head 

on mto the beam of a tpn centimeter radar 
with a power output of approxnnately 175 kw 
The arcraft altitude, over the radar equp- 
ment, was approxu,,atelv 100 feet above ground. 
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FLIGHT X6 
Flight #5 was repeated except that the 

apprmch d,rectmn was shlfted 90 degrees to 
pe rm~t a broadslde exposure to the radar 
beam 

FLIGHT #7 
On this flight the arcraft was exposed 

to a 23 centuneter radar with output power of 
approxwnately 250 kw The approach was 
flown w,th the radar antenna beam dIrected 
at the nose of the alrcraft The arcraft flew 
over the radar antenna at a,, altitude of ap- 
proxnnately 100 feet above ground. 

FLIGHT #g 
This was the same as fhght #7 except 

that the arcraft approach dlrect,on was 
changed 90 degrees to effect a broadaxde ex- 
pOSU=e 

GROUND TESTS 

The ground tests were made with the 
same quantltxes of flash lamps ln the forward 
and rear baggage compartments. An 
A/N-GPN-2 ten centuneter radar was posl- 
tmned in front of the arcraft and the antenna 
oriented to direct energy through the wmd- 
shield of the arcraft The radar was turned 
on and left runnmg for a 20-minute permd. 
After the first 15 mmutes had elapsed, the 
flash lamp cartons in both compartments were 
shaken and orlented through all conceivable 
posltmns in an attempt to qnlte the lamps. 
The radar antenna was approxm,ately 20 feet 
from the nose of the arcraft See Fig. 1 

Inthe successive ground tests, the radar 
was reposItIoned at the side and tall sectmns 
Of the aircraft as shown in the photographs 
The distance from the radar antenna to the 
cabln wallwas approx,mately 35 feet Twenty- 
minute eipasures were made at each position 

The flash lamp cartons were oriented and 
shaken durmg the last five nunutes of each 
~XpOSld~. 

It IS mterestmg to note that during one 
of the ground tests one carton of flash lamps 
wasposltmned dlrectlym frontof a plexiglass 
wmdow ,n the forward baggage compartment. 
The radar antenna was at a wmg-tip posltmn. 
Figs. 2 and 5 show the relative posltmns of 
radar and flash lamps durmg this test. Figs. 
1 through 4 show the relative posltmns of the 
alrcraft and radar durmg the ground tests 
Fqs 8.9, and 10 show the posltmns of cartons 
u, the forward compartment as they were 
p 1 a c e d for both the flxght and ground tests. 
F,gs 6 and 7 mdlcate the carton posltxris ,n 
the rear compartment 

CONCLUSIONS 

The tests described above show that 
photoflash lamps of the types tested ~111 not 
lgmte from energy recelvedfrom radars oper- 
atmg III the 3, 10, and 23 centimeter bands 
when the rated transmitter power does not 
exceed 250 kw, and the exposure t,me 1s less 
than 20 mmutes Four cartons each of the 
General Electric #ll and Wabash #40 lamps 
were used in each test. None of the 960 lamps 
had flashed at the conclusmn of the tests It 
1s believed that the distance from the arcraft 
to the radar antenna was muchless than 
would normally exxst and, further, that the 
radar energy was axned atthemostvulnerable 
p o ant s on the arcraft. Standard DC-3 air- 
carriers and larger a,rcraft would probably 
offer better shleldmg to radar energy than the 
C-47 used ,n these tests 

Radar mstallatmns in use at this tune on 
alrports do not operate at power levels above 
250 kw except at expernnental bases operated 
by the nulltary services 



Fig 1 Relative Pos~hon of Alrcraft and Ten Centimeter Radar 

Fig. 2 Radar Dlrected at Forward Baggage Compartment of C-47 
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Fig 3 Radar Dxected at Rear Compartment Of C-47 

Fig 4 Radar Dmected at Tall Sectmn of C-41 



Fig 5 Radar Dlrected at Flash Lamps Through Plemglass Wmdow 
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Fig 6 PosItIon of Flash Lamp Cartons m Rear Compartment 
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Fig 7 Posltmn of Flash Lamps 1.1 Rear Compartment 



=w 8 Posltlon of Flash Lamp Cartons 1.1 Forward compartment 
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