Brightnses Reguirements in Tolevision Projection Tubes

The following “eble i caloulated for a projected picture

#ize of 158% x 24% and & highlight brightness of 2.7 fostlamberts®

on' the projection screen. This figure is taken from & report
of the Seclety of letion Pleture Mngincers which etetes thet
in a mederately derkensed room 11.8 footlemberts are required
for conplets comfort; howsver, & surfuce having & brizhtness
of 8.7 Pootlemberts cen be viewed without serious dissosfort
and even as lov & surfuce brightness as 1 foctlembert cen be

watched with some ocomfort in a welledarkened room.

“The footlembert is a unit of brightnese equal to
osndle por squars fost or %o the unifors brightaess of
& perfectly diffusing surfece omitting or reflecting light
At the rate of one lumen per squsre foot sr to the
sverage brightness of sny surfuce emitting or reflectinmg
light at thet rete (from “Homencleture end Photomstrie
Standerds of the Illuainmting Ingineering Soeiety*).

The aversge brightness of eny reflecting surfece is therefore

the product of the illuminetion in footeandlee and the
reflection fuctor of the suriecs. The "footlambert® is a
more suiteble unit for expressing brigatness of cethode

ray tubee then the "footeendle® since the Unotcendle assunss

& point source of light. However *fostomndles® on a
esthode ray tubs as messured with a light meter is
approximately equel to leotlumberta,



Tube Diemeter (inch) 3 3 4 s 5

iou £/ 1.8 2 i1 1 2

Rester Size (inch®) 4 4 8.6 12 12

Vertical Height of = 1.7 1.7 3.4 3 3
Bagter (insh)

Hegnification (Lineer) 10 10 7.8 3 6

Tube Brightusse 1400 2200 260 600 900
{Pootlanbert) ;

Watt Input 10 18 1.8 4 6

Loed (¥att/inoh®) S8 60 23 33 &
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Ihe Jeng £/1 for the 4* tube and £/2 for the & tube sssumes
use of & Schaidt projection systes.

W is cslovlsted using the fellowing formule given
by dyers (Flectren Optics . 4cc),
By ® B, p £ I _ia
i B3 2=
 where
By ® Drightness of projected iusge
B ® Drightuess on face of tube

R ¥ Linear magnifisetion
E ® f/e Bumber of lens

305 was added to the welues sbtained from thls formule to
ascsunt for 14 logses in lenses, The value sbtained Prom
the 3% tube «f/l.6 lons checks felrly well with the velue of

400 eandles per square foot (1270 frotlambert) given by Zwerykin

snd Morton (Television, P. 361) for this systom.
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Hatt ,% is esloulnted for an efficiency of the luminescent soreen
150 footlambert per watt. This figure veries, of course,
with type of phosphor, voltage, current demsity, presence of
metellic backings, and attenueting luyers. Values between 100
and 300 footlamborts were obtained and the figures should be
conecidored tentative uatil furthor teste.

iopd. The meximum permissibls losd on sulphide soreens is 1.5
watt/inoh® highor losd will decresase efficiency and 1ife,
The lomg of efficiency is presumebly due to current saturation
end heat (wcocording to Leverenz (R.C.A. Beview October 1940)
the light output of a phosphor decremsed 50 betwesn 200 and
300%C), A 3% tube sven with = £/1.5 lens operates considepsbly
ehove the zave level.

8 The values in the lest line of the table are obtained
by dividing raster height by 528, HNHowever since the light
distribution across one line Is not uniform, & certsin emount
of overlap can be tolerated, Even so, the values are much
smaller than the spot dlameter obtained at hizh currents with
presont gune (sbout 0.2 to 0.3 ma),
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