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XENON ARC DISCHARGE LAMPS

l. Generol

The xenon orc lomp is unique in fhot:-

(o) lt is o source of conlinuous rodiotion of sunlight quolity ot reosonobly high luminonce
ond efficiencies.*

(b) The light ouiput moy be modified over o wide ronge by odiusting the lomp bollost with-
out oppreciobly oltering the colour of the light.

ln oddition the lomp moy be switched in ond out ot ony time onJ full light output is ovoiloble
in sto n toneou s ly .

The lomps moy be designed to run from A.C. or D.C. moins but in generol the A.C. fype is
preferred, since with o D.C. circuil there is generolly o lorge power dissipotion in the resistonce
bollost. This power is noi only wosted but removol of the lorge omounf of heot generoied con be
o problem.

The overoge obiecfi ve life of A.C. lomps is 500 hours (longer with some D.C. types). Th¡s
figure must be considered iointly with the luminous effi ciency fi gure of 22 - 25 L/W. ond moy be
compored with o fi loment lomp hoving o life of 1,000 hours ot on efficienry of l0 - i5 L,/W. ond o
life of 25 - 50 hours of on efficiency oÍ20 - 25L/W,

The spectrum of the rodiotion shows o continuum exfending from obout 2,000 A through the
visible up to 9,000 A where there is o pronounced peok. For this reoson the lompcon olso be

used os o powerful source of ultro-violet ond infro-red rodiotion. lt hos the odvonfoge over oltern-
ofive sources of the U.V. continuum such osthe hydrogen lomp in thot the infensity is much higher.

2, Choroclerisfics

The xenon orc lomps which ore ot present ovoiloble ore:-

(o) The lKw. type XB, o Lineor source lomp.
(b) The 375w. fype XC, o Compocf source lomp.
(") The 500w. type XC, o Compoct source lomp.
(d) The GAEó, o 250w. Compoct source lomp. ) Prototype
(e) The GAE7, o 1,750w. Compoct source lomp.(D.C.onlv) ) Lomps.

Other rofings including higher power lomps fion the obove ore technicolly possible qnd hove

been mode on on experimentol scole. Enquiries for non-stondord rotings of lomps will receive our
considerotion.

t Rodiotion of sunlìght qvolity moy be obfoined for exomple, by using o Íilamcnt lomp in conjunction witÀ o
suitoble lìll¿r- but tåe overoll efficiencv ol lh¿ onono¿menf is verv low: tfie luminonce is olso ooorccioblv
less tlron wi¡li the xcnon orc. Agoin o éim¡lo¡ qualitf o{ rqdiotion'con 6e obtoincd f¡om fluoresceht lampá,
buf frerc the source is lorge ond of comporotively low luminonce.
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3. Specfro/ Energy Doto

3.1 Speclrogrophic P/otes.

The speclrogrom on poge 13 shows comporisons of the spectro of o xenon compoct

source lomp ond o hydrogen lomp token on on llford ordinory plote followed by recommended

developmenf. The exposure times for fhe first, third, fifth ond seventh exposures (storting from

top of the plote) ore 100, 50,20 ond l0 seconds ond show the hydrogen spectrum. The second,

fourth ond sixth exposures with o xenon lomp of 20 omperes ore 5, 2 ond I second respectively.

The xenon continuum begins to breok-up ond show line sfructure below obout 2300 A md the

inlensity of line to continuum depends upon the current in the orc, being greoter ot lower currents;
ot 20 omps ihe most infense line is obout 4 times lhot of ùe continuum. The lower wove'lengths

connot be shown too cleorly becouse of 'foll'off in the response of fie plofe.

These plotes hove been obtoined by focusing the bright spoi close to one electrode on the

spectroscope slit ond ore not obtoined with the whole of lhe orc. Hoving focused the xenon lomp

on the slit, the hydrogen lomp wos substituted, fhe position of the lens, the disfonce of the source,

the slit width, etc., remoining the some.

3.2 Typicol Specfro/ Distribution ol Energy & Luminonce

Spectrol energy distribution volues for o lKw. type XB lomp ore shown in the groph on

poge 14. The some informotion is given in the Toble on poge 8, together with volues for spectrol
luminonce expressed os o percentoge of lotol lumen output. To o firsf opproximotion il moy be

ossumed thot the rodiotion from oll types of xenon orc dischorge lomps hos o similor distri bution,
olthorgh ?he energy figures in the ultro-violet moy be subiect to some vorioiion.

4, Merlrod of Operotion,

The Xenon lomp will normolly operofe on A.C. or D.C. moins of 200/250 volts, olthough by

employing speciol equipment lower line volloges con be loleroted. The operotionol rodiotion is
produced instontoneously ond the orc con be swi?ched in or out under oll conditions. The lomp

voltoge is virtuolly independenf of lomp current ond hence lomps should olwoys be operoted from

o consfont current supply. A.C. current control con be brought obout most conveniently by the use
of chokes ploced in series with fie orc. On D.C. resistonces moy be used, or if the supply is
is rectified A.C. it moy be preferoble to use chokes in the A.C. side.

,A speciol high frequency storter devi ce Type HFS.7. hos been designcd for initioting the

orc. lt con be used with both A.C. ond D.C. lomps provided o l-2 onrp. 250v. A.C. supply is ovoi l-
oble to energise the slorter. The bosic lomp circuil is given in Diog.l. A circuit of lhe storter is
olso given in Diog.2.

ïhe following points should olso be noted corefully beforc o new lomp ond equipment is pul
into operolion:-
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5,4 Position of Leods.

Mognctic ficlds moy offect thc stobility of the orc ond corc should be tokcn thercforc to kccp
the current corrying leods owoy from thc orc.

5.5 Ultro-V iolet Proleclion,

Becouse of the oufput of short wovelength rodiotions the lomp should not bc obscrvcd
directly during operofion. A loycr of ordinory gloss or perspêx is normolly sufficient to providc

odequote protection.

N07Er

-Co.po"l 

source lomps ore f¡lled to consideroble inlernol pressurcs ond under certain
circumstonces moy explode. Adequote precoulions should îherefore be toften when hondling ond

operoting lomps.

6, Specio/ Operolion.

The following notcs concern speciol opplicotions of Xcnon lomps. So mony vorioble
conditions ore possible fhot it is impossible to give generol pcrformonce or life figurcs. Wc will
be glod to odvise on porticulor problems.

ó.1 Pulse Operolion.

It is possible to increose the power into lhe lomp for short periods of the order of Yz second.

The overoge power should not exceed the roted figure ond the peok looding should not exceed l0
times lhc roted volue.

6,2 Flosh Operotian of 500-watt XC Lomp.

The lomp moy bc used as o conventionol flosh tubc using *re stortcr unit in serics os o
triggcr. Thc pcok current must nol excecd 1,000 omperes, o series inductoncc or resistoncc bcing

employcd to restrict thc current to this vqlue if ncccssory. For stroboscopic opplicotions the wott-
ogc dissipoted should not exceed 500 wotts.

ó.3 Horizontal Operoîion.

Lomps moy bc opcrofcd within l5o of *rc horizontol posifion with o rcduction in life. ln fhe

cose of the XB lomp convcction currcnts in thc lomp wi ll couse lhe orc to rise ond ovcrhcqt lhc
fop surfoce of the guorfz envclopc. To mointoin lhc orc in on oxiol posifion, onc of thc lcods to
thc lomp in $c form of o borc rod in o quortz slccvc should bc mor¡ntcd olong the fop of the lomp.

,,flPORTAN7.
Lamps musl noî bc operotcd befween I50 from thc verticol ond l5o from lhe horizontol.



-6-

References.

For further informotion the following references moy be consulted.

(l) J.N. Aldington,'The Gos Arc - o hêw Light Source". Trons.lllum.Eng.Soc. (London)

14, t9 (1949)

(2) H.W. Cumming, uThe Extension of the Gos Arc Condifion" Trons.lllum.Eng.Soc.
(London) ló, ó (1951)

(3) H.W. Cumming,'Xenon Arc Dischorge Lomps for Film ond Television Indusfries".
The Journol of the British Kinemotosroph Society 28, 5 (195ó)

!r
o
0
aþ
d)
ot



-7-
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TYPE GAEó, 250w. COilPACT S0URCE LAÀ{P

BULB 35 MM.MAX. DIA

ARC LENGTH
3 MM. 10.25

125 t5 MM.
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L.C.L.
ól MM. 12.5.

BRASS CAP I3 MM. DIA.

PROVISIONAL
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TYPE XC. COMPACT SOURCE XENON LAMPS

500w

COPPER CABLE LUGS
BSS 9t.t930

(BS NO.4E TYPE.I.)

+
i

I

215 M.M.15

5t4'MAX

5. MIN

BULB DIA
40 M.M. MAX.

107.5 H.M.r2.5 L.C.L.

D.C. TYPE
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4 BA.THD
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A.C. TYPE
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I K.YI TYPE XB

LINEAR SOURCE XENON LAITP
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CABLE sOC'(ET

HOLE TAP 4B.A

MAXIMUM EXTERNAL
OIA.ABOUT 30MM.

B. A- fHREAO

óärrexlsce coppep

tô
ñ
+l

o
UI

¡
Fuz
UJ
Uq
F
z
U
U
F
I
I
J

¡
ts
o2
U
¿

c
ts
z
U
o
FI(,
J

I
N
fl

rô
(o

f
ts

z
u
J

u

r¡¡
+l

o
oo

2-
L€ADS, FOR fOP AND
ôOfTOM CAP CONN€CTIONS
rNSULÀfÊo wlft{ FlSH-S9lNÊ

aÉAD3.

ln
ñ
+r

on

HOLE 4 A.A.



C
LI

P
 E

 L
E

A
D

 A
S

S
E

M
B

LY

I.7
5K

U
 T

Y
P

E
 G

A
E

T
 C

O
T

P
A

C
T

 S
O

U
R

C
E

 L
A

T
P

27
5 

M
M

.1
5

C
E

Ñ
IF

E
 L

E
N

G
T

H
5M

M
,Ê

O
5

a |l,
A

R
C

 
C

E
M

C
E

A
R

C
 L

E
N

qÌ
H

s.
oM

M
,!o

 2
5,

3" 6
1.

62
0'

tz
oo

31

LA
M

P
 A

X
IS

O
P

T
IC

A
L 

A
X

IS
E

LE
C

fR
O

Þ
É

 C
ât

È
 

M
U

S
Í

IO
 

ðE
 M

O
E

E
 l

H
A

Ñ
 O

'3
 M

M
,

F
lô

M
 l

H
ts

 A
X

tg
.

C
E

Ñ
IR

€ 
d 

E
É

C
I¡

O
Þ

E
'

N
O

T
 fO

 I
E

 M
O

Q
E

 
1È

A
Ñ

: 
o-

2 
M

v.
 F

P
ñ 

ût
5 

A
X

rs
.

P
R

O
V

IS
¡O

N
A

L

R
G

 B
.õ

06
3D

./i
l



H
z

H
z

H
z

H
z

E
X

P
O

S
U

R
E

 T
IM

E
S

10
0 

sE
cs

5

a (, I

50 2 20

1

X
e

X
e

X
e

10



A
S

S
O

C
IA

T
E

D
 E

LE
C

T
R

IC
A

L 
IN

D
U

S
T

R
IE

S
 R

E
S

E
A

R
C

H
 L

A
B

O
R

A
T

O
R

IE
S

T
Y

P
IC

A
L 

S
P

E
C

T
R

A
L 

E
I{

E
R

G
Y

 D
IS

T
R

IB
U

T
IO

N
 X

B
/U

 G
A

S
 A

R
C

 I
O

O
O

 T
',A

T
T

14
0

(Ð aÊ l¡¡ = l¡¡ l¡¡ =l- ¡¡
l

É
,

50

T
,A

V
E

LE
N

G
T

H
,,^

^^
8,

çÞ
A

A
q9

3B
/c

/il

_r
_ 

1-

50
60



*

-ts

CHARACTERISTICS OF XENON LAMPS.

The power foctor correction copocilor ond choke sizes ore suitoble Íor 2N/250
volts A.C. moins. ln oll coses the obove lomps con be supplied in D.C. forms. With

the typc XC lomps lower D.C. line volfoges moy be toleroted.

ìKw. XB 375w. XC 500w. XC 250w. GAE ó 1750w. cAE 7

Electricolsupply*

Mqximum Roting
(wotts)

Lomp Current
(omps)

Luminous Efficiency
(lumens per wott)

Cenfre Arc Luminonce
( sti I bs)

Life (hours)

Operoting Position

Approx. Arc Sizet (rn.r.)

Aoprox. Copocily
fo sive .85 P.F.

(m i croforods)

Moins Curreni with
obove copocity

(omps)

Storfer Type

Chokes

200/2n
Volts A.C.

r 000

25

25

150

500

Verf i co I

(tt 50)

85 x l0

300

5

HFS 7

I - GME t000
&2-GME250

200/2s0
Volrs A.C

375

25

22

5,000

500

Verf icol
(11 50)

6x4

300

2

HFS 7

I . GME IOOO

&2-GME250

200/2s0
Volts A.C.

s00

25

25

0009,

s00

Verticol
(t I 50)

óx3

300

3

HFS 7

I - GME 1000
&2-GME250

200/2s0
Volts A.C.

250

l5

25

12,000

s00

Verti col
(r t50)

3 x2

200

1.5

HFS 7

I - GME 1000

ó5v D.C.
Minimum

1750

70

34

70,000

1,000

Verficol
(tt50)

5x4

HFS 7 with
orting swifchsh








