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MERCT]RY TAMPS
- operating cbaracteristics

and applicat"ions.;

SUNLAMPS
BLACK LIGHT LAMPS

GENERAL LIGHTING LAMPS
GERMICIDAL LAMPS

The cument conducting properties of mercury uapor and tbe resultant

\ radiation generated naa,kes these lamps tbe most aersatile oJ all sources,

Fandarnentally, the principle oJ all ?nercury lamps is tbe sarne-that of
an electron flou betuteen electrodes through ionized ntercur! uapor. The
radiation oiltptnt is represented primarily by namora bands or raaaelengtbs

throagbout tbe ultraaiolet and aisible spectrum (neglecting tbe infrared)-
eacb larup is like a radio broadcasting station but generating about a dozen

principal uaaelengtbs instead oJ one, Tltese along witb otber nsinor lines
and some continuous radiation are knorun as the tnercur! spectrum, Tbe
pouer or energ! emitted is usually dffirent Jor eacb uaaelengtb, sonze qrtite
pouerJul, others relatiuely uteak. By aariation in design oJ tbe lanzp,

regulating tbe uapor pressilre, cilrren4 aoltage, etc,, tlte distribution oJ energy

in tbe dffirent uaaelengtlts can be regulated to a great extent; in tlte 3}-u'att
lout-pressure germicidal latnp, Jor example, nearly 90 per cent oJ tbe raclia-
tion emitted is at one taaaelength of 2537 Angstronzg irt tbe 1000-ttatt H6

quartz bulb operated at bigh pressare (tt0 atmospheres) 52 per cent oJ t/te

radiation is in the aisible spectruna ancl only 3 per cent enzitted at tlte 2537 lfue.

Thh h tbe reason Jor the uticlely dffirent appearance oJ aarious nzercilr!
lamps-eacb lamp takes a design best adapted to fficient perJormance Jor
tbe particular seraice intended,

{ Prices and technical data sabject to cbange uitbout notice}
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TYPE S and TYPE H LAMPS and THEIR

s-1
400 watts

s-4
100 watts

RS
275 watts

B-H4
100 watts

c-
100 watts

H4
(Spotlisht)

RS.4
100 watts

MERCURY LAMP TYPES

The grouping of lamps shown above illustrates the conelation of
lamp design with the spectral requirements of particular applications.
ln each case the mercury element and outer bulb are selected to
give the radiation characteristics known to produce the desired
effects-erythema (skin reddening), excitation of fluorescent materials
or efficient production of light,

Sunlamps

{he S-1 was the earliest form of type S sunlamps and generously
provided lisht, radiant heat and suntan ultraviolet radiation. lt
incorporates a filament across the mercury arc electrodes. The S-4
and the reflector type RS-4 employ the small arc tube identical in
design to that used in Type A-H4-the dillerence being in the
bulb shape and in the ultraviolet transmitting glass used for the bulbs.
The RS incorporates'in addition, a filament ballast and a bimetallic
starting switch within the rclleclor bulb, so that no auxiliary ballad
is required. The filament ballast of the RS, of course, provides
additional light and heat. The glass bulbs used for sunlamps transmit
practically no radiation shorter than 2800A.

Black !-ight Lamps
Most mercury lamps generate considerable ultraviolet radiation

in the region between 3900 and 4000 Angstroms-the principal
line being 36504, which is high in effectiveness for the usual

fluorescent materials. So-called black Iight lamps differ in that a

type of glass is used for the bulbs which transmits this "black light"
radiation. For most black light applications the absence of visible
light is essential, and this visible lisht may be absorbed by use

of a red-purple filter either as an outer bulb as in the case of the
B-H4, or as accessories attached to the unit. Fluorescent type
black light lamps are listed on page 5 of this folder.

General Lighting Types
The 400-watt H-l lamp is by far the most widely used of all

mercury lamps, because o[ its general use in factory lighting and
for occasional exterior floodlighting and street lighting. The 3000-
watt A-H9 meets the demand for a high wattage lamp for high-bay
industrial lighting. The A-H4 and C-H5 fill the need for lower
wattage mercury lamps for various uses. The 1000-watt H-6 lamp has

been employed for searchlights, television studio lighting and similar
specialized applications where water or air cooling is practicable.

t Nominal voltage-lamp design is centered for the range of standard
voltage circuits.

Rated Life. ln the case of A-Hl, B-Hl, A-H4, B-H4, C-H4,E-Ht
A-H5, C-H5 and A-H9 lamps, the rated life is based on specified t

conditions with the lamps turned off and testarted no oftener than on.
every 5 burning hours. The liie rating of the C-H5 is 3000 hours; o[ the
A-H1 , B-H1 and F-H1,6000 hours for 10 hours per statt. Life of S-4,
RS-4, and RS sunlamps cannot be adequately expressed in hours for ordi-
nary household service because comparatively short burning periods are
empioyed. The A-H6 life rating is based on tests employing 25-minute
burnins periods and the life may not be more than one-third as much

s-4s-r

500
400

7200

1B
14.4

SUNLIGHT

24.4

400
PS-22

tF.
Mogul

Base U

Approx.
A-21

Clear
Admed

s%
3+
8
3

130

1.3
0.9

115,230
24s

50, 90
3 min.
3 min.

$8.50
6

Designation

Lamp \(/atts (Rated)

\(/atts, with Single-lamp Transformer
Watts, with Tulamp Transformer

Lumens at 100 Hours
Lumens (Approx. lnitial)
Lamp L. P. W. at 100 Hours
lnitial L. P. W.
Over-all Lumens perWatt(Sinele-lamp Trans.)

6+
5

0.9
2

Rated Life, Hours (See Note)
Bulb

Max. Over-all Length, lnches
Light Center Length, lnches
Pressure, Atmospheres
Number o[ Electrodes

Lamp Starting Current, Amps.
Lamp Operating Cunent, Amps

Lamp Operatins Volts

Finish
Base

Burning Position

115
33
50

5 min.
0

14

9.5
30

$4.7s
6

Supply Voltage (Primary Volts)1
Transformer Secondary Open Circuit Voltage
Power Factor, Per Cent

Sta*ing Time to Full Output .

Restarting Time

List Price

Standard Package Quantity

l2l



OPERATING CHARACTERISTICS

1l

s
H

E
mwm

ffi

E.H4
100 watts (Floodlight)

LAMPS

RS-4 RS

100
123

215

Ref lector-
type Lamps
Not Rated
in Lumens

400 Applications

A-H5
250 watts

A-H1
400 watts

A.H4
100 watts

c-
502

H5
watts

A.H6
1000 watts

R-40
l. F. Re-

flector Type
Admed.

Anv
6%

130

1.3
0,9

115,230
24s

50, 90
3 min.
3 min.

$10.00
6

R-40
l. F. Re-

flector Type
Medium

Anv

8
3

2

3

1 1 0-125
(s0-60

Cycles AC)
3.2
2.5

110-125
No Trans.

90
3 min.
5 min.

6

* B-H6 is air-cooled and rated at 900 watts. Characteristics are similar to A-H6. Sales on both are handled through District Sales
Offices of the Apparatus Department, G. E. Co.

] F-Hl dilfers from A-H1 only in having a mechanical base. ** On lag circuits.

on very short burning periods such as 3 to 5 minutes.
An approved type water cooling jackel must be used
with the A-H6 lamp.

Eurning Position. While the S-1 lamp can be operated in
any position from base up to horizontal, the maximum ultraviolet
output is obtained when verticallv base up. The life of the A-H5
may be somewhat impaired if the lamp is burned in a horizontal
position. A-H1 is for base-up burning; B-Ht for base-down

burning. Both types must be operated within 10" of vertical-
A special D-H1 lamp (not listed above) has an inner quartz bulb
for any burning position, higher efficiency and smaller arc dimen-
sions than the A-H'1 . List price $17.00.
Power Factor. The higher power factor is obtained with trans-
formers incorporating integral correction Tulamp transformers for
A-H1, B-H1, A-H5 and C-H5 have an over-all power factor
of 95 per cent.

{3}

B-H4
A.H'
B.H1 c-H5

250
290

286llamp

A-H4
100
120

't 000
1 095

Not
Rated

in

Lumens

(Spot)
(Flood)

100
123

c-H4
E.H4

3000

30

zti.t 34.5

2s0
290

286llamp
10,000

65,000

65
59.4

.,BLACK LIGHT'' LAMPS

A.H5

GENERAL LIGHTING LAMPS

A-H6* A.H9

120,000

40

;;3

3000
3220

1 000
I-16

Natura I

Red Purple
Admed,

Anv

100
123

Black
Li eht
Bul b

1 000
T,1 o

Clear
Admed

Anv

9000
T -14

Clear
Mogul
Anv

3000
T.91A

Clear
S. C. Term'

Anv
s%
3+

B

3

1 000
PAR-38

Alum. Reflector
and Clear Lens
Admed. Skt.

Anv

B

3

1 000
I -14

Clear
Mogul
Uprisht

8

5

4
3

400
452

440llamp
16,000

Clear
Mogul {

See Note

35.4

13
7%

1.2
3

4000
T-1 6

s%
2i
J I6

8

3

o.7
2

54',%

13s

2.9
2.1

137

5

3.2

535

9.3
6,1

115,23O
220

60,90,9s
7 min. **
7 min. +*

230,460,57 5

850
90

7 min.
B min.

115,23O
245

50, 90
3 min
3 min.

11s,230
245

50,90
3toBmin
3toSmin

130 130

$1 1 .so
6

1.3
0.9

1.3
0.9

$12,00
12

115,230
9s0

50, 90,95
4 min.
4 min.

$i 2.oo
6

75

B

5

4

3

$7, s0
6

I-2

135 840

110
2

130

115, 23O
250

50, 90, 95
4 min.
4 min.

115,230
1 200

Clear
g" Sleeve

Horiz.

2.9
2.1

4 sec

2 sec

$10.s0
6

$i o.so
6

$12.00
6

$44.00
1

2.5
1.4

1.3
0.9

115,230
245

50, 90
3 min.
3 min.
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Auxiliary equipment lor mercury-vapor lamps consists essentially
of the proper slze and type of transformer to provide the required
electrical characteristics for lamp starting and operation. lndividual
ttansformers for most mercury lamps are obtainable for both 115-
and'93O-volt operation and often for either 60 or 50 cycles. Trans-
formers are listed in core-and-coil designs, enclosed units and
weatherproof units, depending on the service intended.

Typical transformers for various lamps are illustrated below.
Tulamp transformers for mercury lamps use the split-phase principle
well known from Tulamp fluorescent ballasts and such transformers
arL recommended for systems using H-1 and H-5 lamps because

Lanrps

H-l
100 Watta

II-4
100 Watte

(Can also be
used for S-4)

H-5
250 Wattr

s-l
400 Watte

TRANSFORMERS
,:

they provide high over-all power factor, Sood stability,'line starting
current less than the operating current, lower first cost, lower power
losses and lower wiring costs. Single-lamp transformers having built-in
capacitors for power correction are ava.ilable in enclosed and
weatherproof designs for some lamps. High power factor auxiliary
equipment is recommended in all cases to relieve the supply lines
of unnecessary burden, giving better voltage conditions at the
lamp and greater installation and operation economy.

Sunlamp transformers are designed for iistallation in fixture
housings and for intermittent operation. Special transformersphould
be obtained when the service requires continrious burning.

A- Hg

A-fis . C-H5

AUTOTRANSFORMERS FOR TYPE H MERCURY LAMPS-6O CYCLES

AUTOTRANSFORMERS FOR SU cycLEs

f Prices given in this rclumn refer to 115-volt ballasts;230-volt ballaeis are ? for 59G28, 651 more for 59G30, aad

- - The present standard Type I{ (Mercury) and Type S (Suntght) lamps have a letter-numeral @mbinalion which
d€sigoal,es each- Lamps having the same nu-meral-designation" (ercepi the Type S-l Sunlamp) 

"an be usca 
"nl-he same translbrmer. For example_. -a transformer for l,he t00-ivatt-A-H4 wifl also provide -the proper current

and voltage characteristics fqr S-4, RQ-4, B-H4. C-H4, and E-H4 lamps since all of tfrese 
"o""ces 

^iraie iaeniGi
me-rcury-arc characteristics-, The prefix letters A, B, C, etc., simply indicite modifications in c""st"".tion for ditreient
bulb shapes, burning positions oi type of outer glass employed. ' -

-H4
-H4

A_HI,B-HI
Single Lamp

Trans{orrner

A-H I.,B-H I

Tu lamp Tran

G-E Catalog No. Watts
Loss

Approx. Line Current,
Amperes

Startins i Oneratins
Type of

'frarrsformer

Line
Power-
factor
Per

Cent 115-V 230-V

List
Price
Eachf

\\reighl.,
Porrnris

115-V 230-Y
rr5-V 230-V' r15-V' 230rv

39

tB%

4B

40
BO

48
40
42

52

48
70
52

50

7'.0

12.0
6.0
7to

t2.a
12.0

4.5
6.0

4.5
6.0
6.0

3.0 l
3.65
2.25
3.0
3.0

t2%
rr14
t3%
t2%
rr16

u6

.$ 20.90
15.35
30.43

L6.75
11.8s

16.75
9.75t

r2.60t.
7.00i

l5

9
7

22
22
22

22

'.22'

2.75
3.1
3.1
3.1

Enclosed
Flnclosed
Enclosed Tulamp
Weatherproof
Weathorproof
Core-and-Coil

Enclosed
Euclosed
Weatherproof
Core-aud-Coil

Enclosed Tulaqgr
Weatherproof ;

Weatherproof
Core-and-Coil

Encloged
Enclosed

'ri:i. :.

5SG2
5BG3
5BGl06
SBGIO
5BG9
SBGI

69G22
59Gr8
59G20
59Gr6

5BGr32
58G133
58G225
5BGr40
5BGl39
58G131

58G12
58G13
SBGI l6
5BG2O

5BGT9
SBGII

59G32
59&28
59G30
59G26

58G142
58Gr43
58G235
5BGl50
5BGl49
5BGt4l

3.6
7.5
2.75
3.6
7.5
7.5

6+
6+
7a\
6%
o"/8
UG

6+
5

46/6

6+
6t
rfr
6%
6%
5%

II-6
lO00 Vatte

90
60
95
90
60
60

90
50

50
50

90
50

95
90
50
50

65 59G37 59G38 30.00

20.90
15.35
30.45

16.75
I l.B5

30.0 15.0

6.0

i?ro
3.5
6.0
6.0

1.375
1.6

7.6
7.6

l.B

1.3?5
l.B
3.75

7% e+

rfr+
5%

.oE
3%

72%
17t4
r3%
t2%
tlsA

dE

90
90
90

Core-and-Coil
Transfomer

Encloeed
Enclosed
Encloeed

H-9
3000 Watte

230V-59G2t2
460V-59G213 I

575y-s9c2t4

167.20
r.#.40
t25.40

160
135
130

45

36

r8%

35
72
37
35
35

95 95

40

70
40

220
190
185

230V-26.0
460V-13.0
575 V-r0.5

8.0t.5.5

1.0
2.O

2.0
2.0

0.5
1.0
1.0
1.0

2.5
5.0
4.5
2.5
5.0
5.0

7.25
2.5
2,25
t.25
2.5
2.5

15.3
7.65
5.12

or
7
a

uoE

JIE

36*

6%
6%
6ia
612
6%
6%

6%
38+
4+*
494

6%
6%
6t
614
6%
6%

6%

Approx.

Width Height

.9
6+
6&

5*' 5%22 r00Cors-and-Coil

Core-and-Coil
s-4

IOO Watt8

40

50 105-125-V
5BG?20

9ADXs4C
100-125-v

2.15

10.03.5

4.0 8% 4% dE

6r4

5-J

c
A sformer

t4]

A- H6



OPE

E-l
'I00 watts (

14v
RS

10
19

Adn
An
69

13

8

3

0

115 ,

24
50,
3m
3m
$10

6i

* B]
c

l

TFJ

Burnir
any po
output
may be
positior

..BLACK LIGHT'' (36OBL) FLUORESCENT LAMPS

Fluorescent lamps containing a special phosphor whose radiation

peaks around 3600 A in the near-ultraviolet region of the spectrum

are now available. Designated as "3608L" lamps, these sources

are similar to comparable sizes o[ lamps except lor the phosphor;

they operate from standard auxiliary equipments. They can be

used for blueprinting and for activating luminescent materials such

as on fluorescent maps, markets, sketches, directional signs, laundry

marking, etc. The table at the right indicates the available sizes

and technical data.

Some visible light is produced as shown on page 6. Supple-

mentary filters for absorbing the visible light are indicated in the

curves at the bottom of page 6.

The RP-1 2 bulb shown is also a "3608L" lamp designed to
operate on 12-16 volt and 24-28 volt D.C. circuih lor fluorescent

instrument dial lighting on airplanes. The wattage ratings are 3 and

4 watts respectively for the two voltage classes,

A 250-watt filament lamp in a red-purple bulb known as the

Purple X lamp is also available for black light effects.

DoeiSnation 40-watt 6-watt

Standud

Total

GERMICIDAL LAMPS

Doignation

Noninal lrngth, inche
Diamotor, inches
Bulb
Appror, Lup Amperu
Appror. Lamp Yolts .

Circuit Voltage

Rared Avg. Ufe, hount
List Prie, oach

Nominal kngth, iuches
Diuetor, inchc ,

Bulb
Apprcr. Lamp Amperos
Appror. Lmp Yolts .

Circuit Voltage

Ratod Avg. Lifo, boum$ .

Bm
UV Output, watts of253?A

at 100 houm .
Lirt Prico, eaoh
Standud

9

%
T-5
0.145
4A

110-125

750
$ 1.00

24

400 A
R-.i

LF.
flector]

bv
thi

ultraviolet

30-watt

Iluorecent lamp.

These lamps radiate most of their energy at the 9537 line which
is very near the wavelength most effective in destroying bacteria.

Three of the germicidal lamps are similar in construction to
8-, 15-, and 3O-watt lluorescent lamps except for omission of the
phosphor and use of No. 9741 glass which transmits the shortwave
ultraviolet. Auxiliary equipments for these germicidal lamps are iden-
tical with those for standard fluorescent lamps of conesponding size.
(See Folder LS-1 01 published by Nela Park Engineering Division,)
A 4-watt germicidal lamp having a bent-U tube and a radio-type
base is also available. lt uses G-E ballast 58G825 and FS-5 starter.
Germicidal lamps are being employed in hospitals, barracks and
general interiors, as well as sterile storage cabinets and the like.

These sources produce shortwave ultraviolet radiation which
activates fluorescent phosphors. They must be used with caution
and full understanding that the radiation emitted is dangerous to
living organisms and that direct exposure to the eyes even lor a

few seconds should be avoided.

* Bent tub€ oNtruction makes lup approrimately one inch in widl.h.
I Uadsr rpscified t6t @nditioB, when l5- aud 30-watt, goruicidal

lanpe are buned ontinuouly, tho ratsd life is 4000 houe.

8-wntt 4-watt

t2
%

T-5
0.16
57

110-125

2500

Min. Bipin

532

,4r
T-4
0.08
58

1r 0-125

2500
Radio

4-@ntac1;

1.5
84.25

24

0.5
s3.40

12

4NEVIEIII

SYaEvIZIIr

LsEnAIl

ZTWATfIEJP

kEv^IEm
t::;:=---..-:--=

l5-watt

r rr0-r251
I rss-zro I
lzzu-zsoi

48
r%

T-12
0.42
r06

1250
$1.35

24

r rr0-r25 1

i rse-zro I
l22O-2501

30-watt

36
I

T-8
0.35
s8

r250
$1.00

24

IB
I

T-B
0.31
b5

110-125

1250
$0.87

24

SroEWEI-i

IB
t

T-8
0.31

J'

lt0-125
rll0-125 l
I rsq-zro I
Izzo-zsol

l5-watt

Med. Bipin Med.Bipin

2500 2500

36
I

T-8
0.35
9B

t6.?5
24

2.9
54.50

24

{t}



SPECTRAL DATA-t'V AND LIGHT OUTPUT
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VISIBLE SPECTRUM _ LIGHT( ENSED SCALE)

ELL ORANGE - RED IN FRARED-[EXf"I-.i

?
v

il-,.r*t{?S"'
p6SJo$-

at aa( I tnHl
{o $

q
u

The input lamp wsrbs. not ,.pd*nt!d by:
lhe vslu6 ro, ult,v,oler .nd vsibl. €n.rey,
k m.iile{€d .3 frear which n.ilfis dd,ried,:

T[. iitil.d e.e'gv ,.di.t?d fiom lhc rourc.
.xleidr loh ?600 Anqd,odi to 50,000
An9{.omFlonea' w.vel..9thr.,e 6bb,bod
by rhe sl.n..d h.:t dc b!lb,

t--P,'# @_a
t

o
F

t t

Bulb
28m-32@A s800-5@04 6W-76m4

.t 26001)

l4?0
2440
7050

Lisht" Lirhl
vo ot

l91.5
2.9

.01
-01
ol

vo "t Vo ot
L!m.nr

%
r%

7o ot qo ot 7o 
"r

.002

.005

28
.62
45

.04

.51
2.6

0
0
0

l.l
.62

3?

.04

.51
105
0
0
0

1'-:
x
%

Eo ot

r,6
3
7.5

7,7
s.7
4.4
4.2

8.1
.31

1.2
2.6
3_8

2.4
69

l9;

,o ot 7o "t

ilETCUBY TAiIPS

l5-waI
#91 t\
f9?tl

,03 .41
.42

.03

.05
.i3 .09

.l?
Lt
Ll5

2.7
2.7

.0t

.09
.5(
,5i

26
5l

96
96

t.2
t.2

20
20

.14

.:6
l.?
1.75

85.000
t60.000
400.000

28
54

r35

27
53

132

S-l ({00-w.lr)
S-4 {100-watl)
RS-4 (100-wail)
RS (27t-wdtr)

i7 t'6
lt'21

3,2
2.1

1.2

.00t

.05

1:

:.

.00t

.03
6.a

75

.8
2,t
1,5

4.5
3.6
2.9

Ll
3.6
2.9

6.1
5,0

9.05
6.4
5.0

280
78

3.9
2.6
2.2

9.2
5.0
4.2

s200
28s0
2{50

72
95
96

1750
60
12

24
2.0
t.?

1.95
5,1
4.4

43
t2
9.6

u
l2
9.6

66
7l
59

0
.03
68

32,000

6A,000
50,000
35,000

4850
3450
2930
2950

7200
3000
2550
2100

Aldcl Lishr
A-ll{ (100-wau)
EJ14 (loo-wotr)
A-II5 (2s0-watr)
6-watr 360BL .
l5-*a[ 360tsL .

30-watt l60IlL
40-watt ir60ltL ,

T!Fe ll
A-lll (100-watt)
Ail4 (1o0-watl)
All6 {1000-watl)
lll6 {1000'wdt0

.0001

.03

.68
7.i

.83
2.2
7.6

3t
1,2
2.6

.83
2.2
3,1
3.2
7.4
8.8

,03
2.8

ll,5
,t7
.64

1,45
2,1

15,5
6.1

150
150

.03
2.8
4.7
2.45
4.3
4.9

35
150

%
t%

4
5

1.6
t.5
3
3
3

0
3,8

t6,t
.02
.09
,t9

0

6.7
.3{
.5i
.6!
7

0
2t50
9600

l3
5l

lls

-0
96
96
97
97
91
97

' is'
270
0
0
0
0

2.O5

0
0
0
0

.83
2.2

7,4
8-a
9.3

.06
7.1

.2

.73
1.65
2+

.06
?.1

12.5
1.2;
4.9
5.5

l8
200

3850
40

ls0

815
2300
8350

400
1500
3{00

' ziit
10,000

t4
5t

t20
l?5

*ii:
0
0
0

3l

0
0
0

3.t

4.t
2.3

62
90

l.l
:.r
6.2
9.0

3.85
6.L

l5
5

r5t

3000
3000

.96
2,6
4.6
4.6

27
5.0

105
103

6.8
5,0

10,5
10.3

15,500
2850

58.r00
s8.s00

98
95
90
90

160
60

1550
1550

1,0
2
t.5
5.5

Ll
2.4
6.9

t9.5

41
l2

290
290

ll
l2
29
29

55
180

90,000
3.500,000

4500
2450

?8.500
110,000

16,000
3000

65,000
65,000

SPECTRAL ENERGY MEASUREMENTS
Radiation energy is measured in watts, milliwatts (one thousandth) or

microwatl,s (one millionth). Oftentimes the intensity of radiant energy in
auy giyen direction is expressed ae milliwatts or niicrowatts falting -o'n a
square inch or square centimeter at a giyen distance from the sourcc. Such
measurements correspond to "candlepower" measurements of light-that is,
the intensity in any given direction.

Radiation for Light
The Lumen-For visible radiation or light, the energy is measured guantita-
tively in lumens. which is the integrated result of all radiation to thich tlre
eye responds. The relalive amount of energy throughout the range required to
produce a lumen is determined by the eye sensitivity curve shown; equal
energy throughout will produce while light, Colors and tints are the result
of different proportions of energy within the visible range. The light out,put of
most lamps is rated in lumens.

Ullraviolet Energy Mea su remenls
Sunburrr, Suntan Radiotion, The E-Viton-Reing familiar wilh lhe energy
to producc "lurnens" the same process of thinking iirn bc applied to undir
sl,arrrling rneasuremcnts oI ultraviolet energy and its relative elTects. For
exanrple. in sunlarnp radial,ion the skin instead of the eye is the reoeiver and
its response rvithin its range is shown by thc erythemal curvc, which indicates
horv ellective dilferent rvavelengl,hs are in producing ternporary reddening of
untanned skin. For rating purposcs these values have becn stanrlardized for
the range between 2400 and 3600 Angsiroms, 1'he "erythemal flux" colurnn
in'the aboye table summarizes the eltectiyeness of the sources listed; corre-
sponding l,o the lumen in concept, l,he unit usctl is that guanlity of radiant
energy which produces as much temporary reddening as 10 microwatts of energy
aL 2967 Arrgsl-roms- the wavelengl,h ol' maxirnum effec[ivcness.

J'hc effecls of ultraviolet radiation on othcr biological functions can also
be'portrayed hy rcsponse curvcs. though iti"y-airiSi-}io- [:h;--;.tdd;i
curve. Ilowever. t.he produclion of Vitarnin D and the antiraclritic effective-
ness ol'wavelenglhs dorvn to 28004 is knowr to coincide closely rvith the
erythernal effect.iveness. _Thg unit "E-Vilon" has been employed-to express
the hcalth and erythemal value of radialions above 2800A, ivhich are pr6scnt
in natrrral sunlight. Antirachil,ic beuefits of shorter wavelengths have also
been demonstrated in laboratory experiments. Dxccpl for gerinicidal lamps.
suulamp$ and the A-H6 mercury lamp (in quartz wa ter jacket.1, the "Erythemal

Flux" column could have been called E-Vitons; for those sources the erythemal
flux belorv and above 2800 Angstroms is given in the table below:

Erythemal Flux
Below 2800A

Above2B00A (Equivalent,
(E-Vitons) E-Vitons)

B-watt Germicidal
l5-watt Germicidal

Lamp

30-watt Germicidal
Jacket

750
1,400
3.500

2,550,000
67,720
49.925
25.000

84,250
r58,600
396,500
950,000

280

55

A-I-16 Mercury-Quartz
S-l Sunlamps
S-4 Sunlamps
RS Sunlamps

Just as the shortcr wavelengths in visible light produce blue light, the
longer ones red, the shorter wavelengths under the erythemal curve secm
to create quick, tempcrary reddening or burning of the skin, while thc longer
rvavclcngl,hs seem lo penel-rate dceDer l-o causc a Lanning of the skin withoul,
burn, unless excessive exposure is made. 'fhc use o[ suntan lotions to prevent
sutburn is efrectiye bocause these create a lilm rvhich absorbs the shorter.
burning rays and allows thc longer tanning rays to penetratc to the skiq, thus
causing the skin to tan without burn.
Germicidal Radiation The most effective radiation as far as lelhal effect
on air-borne bacteria is around 2600A and the rclat,iye pctency of shorLwave
ultraviolet in this vicinil,y is indicated by the germicidal curve. Gerrnicidal
Iamps radial,e,most of their energy at 25ll7A and compara{,ive efficiencies.of
such sources are stated in terms of equivalent milliwatts of 2600A.
Black Light Radiation-'fhe term black light has, by popular usage. come
to mean l,lre radiant energy bet\yeeu 32004 and 4000 A, and the terrn fltoren
has been proposed to represent 1 milliwatt of energy emitted within this
region. The ellectiyeness of a fluoren in creating fluorescent effects will
depend on the product, of the incident energy (Iluoreas) and the response
characteristics of the fluorescent material integrated oyer all the wayelengths
irr the above range. 1'he fluoren column above shows the relatiye fluoren
contcnt of encrgy for thc yarious lamps; however. these values are likely to
be misleading since most applications require the use of dark glass filters
to absorb the visible light, and which at the same bime absorbs cousiderable
o[ the black light radiation. The B-H4 lamp incorporates a red-purple bulb
rvhich absorbs the lumens.

The accompanyiug curves indicate the
spectral transmission characteristics of
the dillerent glasses used in mercury
lamps and of several black light filters.
Curves for the former are based on
thicknesees of I millimeter; the black
light 6lter I ransmission curves are given
for 5 millimeters, the thickness to
which such glasses are commonly pol-
iehed. AU the cuYes were obtained
on typical samples and variations due
to thickness, glass temperature and
other factors can be expected. The
ultraviolet transmission is reduced as
the thickuess is increased.
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