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Cat~ode•ra tubes 

for measuring equipment 



How PN I LI PS cathode~rar tubes 

are made 

The electron gun structure is as-

sembled to close dimensional toleran-
cex with the aid of special jigs and 
spacers. A ceramic cement is used to 
fir each part in position. 

The manufacture of cathode ray tubes is 

an industry which involves a wide varie-

ty of processes and techniques, the use 

of intricate and ingenious automatic ma-

chines, and great skill and dexterity on 

the part of operators. In the next few 

pages a description is given of the manu-

facturing process, illustrated by a select-

ion of photographs taken in the cathode-

ray tube works. 
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First of aII the many different component parts of the tubes have to be made to very close 
dimensional tolerances and From materials of the highest purity. These include nickel cathodes, 
coated with special emissive material; heaters, made from Fine tungsten wire and insulated 
with aIundum; beam forming and deflection electrodes, made from special non-magnetic 
material; ceramic supports upon which the electrodes are mounted and glans parts of various 
shapes. After manufacture every component is accurately gauged and inspected. 
The components are then chemically cleaned and heat-treated before they are issued to the 
assembly department. In the assembly shop, where a high standard of cleanliness is maintained, 

Supports for the heater-cathode assembly are aligned wtth 
tweezers. To produce clean and sturdy joints welding is 
done in an atmosphere of inert gas. 

The electrode assembly is irelded to the lead-in wires. 

specially trained, skilled girls assemble the electrodes on the supporting rods, using ingenious 
jigs and spacing pieces to ensure that each electrode is correctly Iocated. A liquid ceramic cement 
is then applied to secure each component in position. At this stage certain internal joints and 
connections are made by electric spot welding, the parts to be joined being first manipulated 
into position with tweezers. 
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The next stage is to join. the electrode assembly to the glass mount into which are moulded the 

necessary lead-in wires. These wires are themselves of a complex nature, for they consist of an 

upper portion of stout nickel wire to which the electrode system is welded, a Iower portion of 

high conductivity copper wire which is Later soldered to the appropriate contact pin in the base, 

and a short central portion made From a special metal having the same coefficient of expansion 

as the glass, so that it forms avacuum-tight seal at the point where the wire passes through the 

glass mount. The mount also carries a central glass tube through which the air is withdrawn 

from the bulb during the pumping process. 
The assembly is now carefully inspected. Its overall dimensions and the interelectrode clearances 

are checked; alI welded joints are tested, and any errors in alignment are rectified. 

Meanwhile the bulbs or envelopes have been prepared to receive the electrode assemblies. 

BIown from special quality glass, by complicated automatic machines, the bulbs are carefully 

annealed to normalize any internal stresses set up during the blowing process. Next, each bulb 

is washed continuously for a considerable time with a powerful acid, rinsed many times with 

Pumping and sealing o}f is done 
on an intricate automatic machine. 
During the pumping process the 
tubes pass through se~eraiphases 

of normal and high-frequency hea-
ting to remove the last traces of gas. 

distilled water and carefully dried. This treatment ensures that the bulb contains no foreign 
substance which could contaminate and spoil the fluorescent screen which is Iater deposited on 
the inner surface of the flattened end of the bulb. 
The application of the Fluorescent screen is a highly skilled and delicate operation. The fluores-
cent material, in the form of a fine powder, is mixed with a Iiquid binding agent to a thin paste. 
An accurately measured quantity is poured into the bulb, a deft twist of the hand ensuring that 
it is evenly distributed over the flat end of the bulb. Some types of screen require a different 
process, according to which the material is settled from a liquid in which it has been dispersed 
previously together with the required binding agents. After settling the Iiquid is poured off. The 
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inner surface of the sides of the conical portion are then coated with colloidal graphite, Forming 
a conductive Iayer. The bulb is then placed in an oven where the coating is baked on and the 
volatile binding agent evaporated from the screen. 
Now the electrode assembly is inserted into the neck of the bulb, spring Iugs on the pre-deflect-
ion accelerator making a good connection between this electrode and the internal conductive 
coating. T'he whole is next mounted in a machine where gas and oxygen flames heat the 
neck of the tube in such a way that the glass mount and the tube neck soften and fuse together. 
With the electrodes thus sealed into the envelope, the only connection between the inside of 
the envelope and the outer air is through the thin pumping tube. The cathode ray tubes are 
then mounted on a rotating table, their pumping tubes being connected to special pumps which 
withdraw the air out of the bulbs. While being pumped the tubes pass through a tunnel which 

is strongly heated to help drive off the air and other gases. During other phases of the pumping 
process the metal parts in the tube are high-Frequency heated to drive out gases trapped in the 
metal. The pumping tube is now sealed off, and the completed tubes removed from the pumping 
table. The getter r-- a chemical material previously attached to the electrode assembly .-~ is then 
volatilised by high-frequency heating and absorbs the Iast traces of gas, thus forming a vacuum 
of a very high order. 
It only remains to fit the base and solder the base connections, to submit the tubes to an ageing 
process and to conduct the stringent Factory tests. The tubes then pass to the finishing benches 
where the type number and other markings are etched on the tube after which they are given a 
final inspection before being packed in their FaII proof cartons. 

For seating the electrode nssembty in the bulb the systems are placed on a 
rotating seating machine, where gns and oxygen fumes fuse the bulb and the 

glass bottom of the electrode system together. 
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Electron gun of the cathode-ray 
tube DG 13-2. 

f -heater 

k -cathode 

gl -control grid 

gz. ga -electrodes for pre-deHec-
tion acceleration 

g3 -focusing electrode 

D1, D1' -plates for vertical 
deflection 

D2, DZ' -plates for horizontal 

deflection 
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ental screen 

characteristics 

To cover all practical requirements of normal oscillography the cathode-ray tubes dealt with 

in this Bulletin are available with different screen types, of which full particulars are given on 

the Following pages. The type of screen is indicated by the second letter of the type number; 

For example tube type DG 7-g is provided with a G-screen. The various screens difFer as to 

colour of the fluorescence (spectral energy distribution), persistence alter removal of the electron 

beam and brightness For a given combination of specific screen current and accelerating voltage. 

Of each screen a curve is given for the relative spectral energy distribution, which is indicative 

For the colour of the Fluorescence. There is one screen with Iong persistence, type P, in which 

two layers of different composition are used. With. this screen the colour of the afterglow, oc-

curring alter removal of the electron beam, is determined by the screen nearest to the tube Face, 

this colour being different from that obtained during continuous electron bombardment of the 

screen. 

Another important screen characteristic is the persistence of the Iuminescence. A curve is given 

For each screen of the relative decay of the brightness alter the electron beam is removed. 

Finally, the brightness is indicated as a function of the specific screen current For different 

values of the accelerating voltage. Attention should be drawn to the fact that the screen current 

is always less than the current flowing in the pre-deflection accelerator Iead, part of the beam 

current being intercepted by this electrode. The ratio of screen current to pre-deFIection acceler-

ator current can be determined From the control curves given with each type of cathode-ray tube. 

For tubes with post-deFIection acceleration and a given screen current the post-deflection ac-

ceIerator voltage is decisive for the brightness obtained. Such tubes can also be used without 

post-deFIection acceleration, the two accelerator electrodes then being interconnected externally. 
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The B-screen gives a blue fluores-
cence, which is specially suitable 
for photographic recording purpo-

ses. It has a very short persistence, 

the relative brightness decreasing 
to o.t % within 20 miIIiseconds 
after removal of the electron beam. 

B-screen 

5000 6000 7000 
Wavelength (angstroms) 

Relative spectral energy distribution of a 
B-screen. 

Brightness of a B-screen as a function of the 
screen current per square cm screen area, 
with the accelerating potential as a parameter. 
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The green IIuorescent G-screen provides high 
visual contrast under conditions of normal am-

bient illumination. It has medium persistence 
and can be used for visual observation of re-

current phenomena in the majority of applic-

ations. 

3.0 

~, E 

Q 

A c 2.5 

b 
~a.o 

t 
a m 

7.5 

• 
t.t, 

0.5 

• 

• 

a 

• 

• 

• 

• 

~:::,~~111111111111 1 
/////////// ~/ I///// I/////////// ~i 
//////////■ I ///11 /I `~B ///////a//•ai///~/////~////////// ~i// 
////////// ~ ~//I ,►// ' 'd A// 

////////// C 
1:1:111::: Ac ' ~' ~~~'~~~ 

~IIIIIII ,il .~~ 
///////// v 11/1111►1 11111111.11111111 

4 IY~:N I~~V:::t%~:::::: ///////// Q ml/j'rau/~~i~i///j~ 
~~, 

~~~ ~~ 

~~ ~~ I~ ~1~ .iil~~f 
//////IO //II////VI 
 II/11  ~ A~ 

1111119/lll►~In11./IIIPIIIIIIIIIU~~II 
/////I/IIN////I./////h/////////L///~/ a t{5 

tl~ i~~ 
/////I„I/II//■;I///11////////~~//// 

N ~~ i ~ ~ ,,,~ 
Ai~,~~ 

0 5 >:o t.5 ao 
Screen current (microamperes per sq cm) 

Relative spectral energy dis-

tribution of a G -screen. 

100 
a 

c a~ 

0 

v 
v 
a 
H 

~ 50 
Y+ 
a 
v 

0 
4000 

loo 

1 

at 

0.0 ~ 
ao ao so so 

Time otter excitation /s removed (m/lllseconds) 

Persistence characteristic of a G-screen. 

G-screen 
Brightness of a G-screen as a 
function of the screen current 
per square cm screen area, 

with the accelerating potential 

as a parameter. 

J 
5000 6000 7000 

Wavelength (angstroms) 

9 

"'~



• 
• 

• 
• 

3.0 

L5 

R-screen 
The R-screen has Iong persistence 
and greenish-yellow fluorescence. 
It is suitable for observation of non 
recurrent phenomena and may also 
be used in cases where recurrent 
phenomena of very Iow frequency 
must be observed. 
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Persistence charaeterietie of a Y-screen. 

The P-screen consists of two diFlerent 
Iayers, the Iayer nearest to the electron 

gun exciting the Iayer deposited directly 
on the tube Face, the latter having a very 
Iong persistence. During excitation the 
colour of the fluorescence is 
whereas the afterglow has a 
yellow colour. This screen is 
suitable For observation of non 
phenomena. 
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Relative spectral energy distribution of a 
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DATA OF CATHODE•RAY TUBES 

600 
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Heating i 

inc~irecl by t1.C. or D.C. ~ 

Heater voltage 6.3 `~ ~ 
Heater current o.3 i ~ i 

i 

• 

Deflection i 

Double electrostatic ~ 
Deflection plates D1D1' for symmetrical drive i 
Deflection plates D2D2' for asymmetrical drive 
(deflection plate D2' shouId be connected to the accelerate 
(grid No. 3), for which earthing is recommended) 

i 
Line width i 
(measured with concentric circular de- 

i 
Election of 3o mm diameter, grid No. 3 • 
voltage 80o V and screen current 
0.5 µA) 0.7 mm ~ 

• 

Capacitances i 
D1 to all other electrodes except D1' S.3 pF i 
D1' to all other electrodes except D1 g.3 pF i 
D2 to all other electrodes except D2~ 

4.5 pF i 
D2' to alI other electrodes except D2 4.5 pF i 
Between Dl and Di' 0.6 pF 

i 
Between D2 and D2' o.s pF 

i Between DiD~' and D2D2' o.i pF 
Grid No. i to aII other electrodes io pF i 

Focusing 
Electrostatic 

i 
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DB 4-2 

Typical operation 
Accelerator (grid No. g) voltage 80o V 
Focusing electrode (grid No. 2) voltage 200--,30o V 
Maximum grid No. i bias for visual 
cut-off 

Deflection sensitivity plates D1D1' 

Deflection sensitivity plates D2D2' 

DG 4-2 

Ratings 
Accelerator (grid No. 3) voltage, maxi-

mum 

Accelerator (grid No. g) voltage, re-
commended minimum 

Accelerator (grid No. g) dissipation, 
maximum 

Focusing electrode (grid No. 2) volt-
age, maximum 

Grid No. i voltage 
positive-bias value, maximum 
negative-bias value, maximum 

Peak voltage between deflection plates 

D1D1', maximum 

Peak voltage between deflection plates 
DgDg ' , maximum 

Screen dissipation, maximum 

Resistance in any deflection plate cir-
cuit, maximum 

Grid No. t circuit resistance, maximum 

ego, V 
0.25 mm/V 

o. i 6 mm/V 

i000 V 

80o V 

o.g W 

40o V 

o V 

ioo V 

450 ~' 

Igo V 

3 mW/cm2

5 1`1S~ 

0.5 M52 

D~ 

DP 4-2 
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Heating 
Indirect by A.C. or D.C. 
Heater voltage 6.g V 
Heater current o.g i A 

Focusing 
Electrostatic 

Deflection 
Double electrostatic 
Deflection plates D,D1' and D2D2' For symmetrical drive 

Line width 
(measured with concentric circular deFIection of 5o mm diameter, grid 

No. g voltage 80o V and screen current o.5 ,uA) 

Capacitances 
D1 to aII other electrodes except D1' 
D1' to aII other electrodes except D~ 
D2 to aII other electrodes except D2' 
D2' to aII other electrodes except D2
Between D1 and D~' 
Between D2 and D2' 
Between D1D~' and D2D2' 
Grid No. i to aII other electrodes 
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DB 7-5 

DG 7-5 

DP 7-

DR 7-5 

0.7 mm 

5.5 PF 
5.3 PF 
4.5 PF 
4.5 PF 
0.6 pF 
0.8 pF 
o. i pF 
io pF 
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Typical operation 
Accelerator (grid No. g) voltage 
Focusing electrode (grid No. 2) voltage 
Maximum grid No. t bias for visual cut-olf 
Deflection sensitivity plates D1D1' 
Deflection sensitivity plates D2D2' 

02 

80o V *) 
200.-3Oo V 

~5o V 
0.25 mm/V 

o.i6 mm/V 

Ratings 

Accelerator (grid No. g) voltage, maximum i000 V 

Accelerator (grid No. g) voltage, recommended minimum 80o V 

Accelerator (grid No. g) dissipation, maximum o.5 W 

Focusing electrode (grid No. 2) voltage, maximum qoo V 

Grid No. i voltage positive-bias value, maximum o V 

negative-bias value, maximum ioo V 

Peak voltage between deflectton plates DiDl', maximum 45o V 

Peak voltage between deflection plates D2D2'; maximum ?5o V 

Screen dissipation, maximum g , mW/cm2

Resistance in any deflection plate circuit, maximum 5 MSS 

Grid No. t circuit resistance, maximum o.5 MSz 

~) It is recommencted to earth grid No. 3. 
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DB 7-6 

DG 7-6 

Heating 
Indirect by A.C. or D.C. 
Heater voltage 6.g V 
Heater current o.3 i A 

Focusing 
EIectrostatic 

DP 7-6 

DR 7-6 

Deflection 
Douhle electrostatic 
DeFIection plates D,.Dl' for symmetrical drive 
Deflection plates D2D2' for asymmetrical drive 
(deflection plate D2' should be connected to the accelerator (grid No. 3), For which earthing is 
recommended) 

Line width 
(measured with concentric circular deflection of go mm diameter, grid 
No. 3 voltage 80o V and screen current o.g ,uA) 

Capacitances 
ll l to all other electrodes 

except D1 5.3 pF 
Di to alI other electrodes 

except D1 5.3 pF 
D2 to all other electrodes 

except D2' 4.5 PF 
D2' to all other electrodes 
except D2 4.5 PF 

Between D1 and D1' 0.6 pF 

Between D2 and D2' o.s pF 

Between D1D1' and 
D2D2 O.1 pF 

Grid No. i to all other 
electrodes to pF 

16 
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0.7 mm 
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Typical operation 

Accelerator (grid No. g) voltage 

Focusing electrode (grid No. 2) voltage 

Maximum grid No. t bias for visual cut-off 

Deflection sensitivity plates D1D1' 

Deflection sensitivity plates D2D2' 

• Ratings 

• Accelerator (grid Noy g) voltage, maximum 

• Accelerator (grid No. ~) voltage, recommended minimum 

• AcceIerator (grid No. g) dissipation, maximum 

• Focusing electrode (grid No. 2) voltage, maximum 

• Grid No. ~ voltage positive-bias value, maximum 

• negative-bias value, maximum 

~ Peak voltage between deflection plates D1Dr', maximum 

• ~ Peak voltage between deflection plates D2D2', maximum 

• Screen dissipation, maximum 

• Resistance in any deflection plate circuit, maximum 

• Grid No. i circuit resistance, maximum 
• 

• 

• 

• 

• 
• 

s 

h 

1 

• 

i 

• 

• 

• 

80o V 

2oo~goo V 

~5o V 

0.25 mm/V 

o. i 6 mm/V 

i000 V 

80o V 

0.5 W 

40o V 

oV 

ioo V 

45o V 

75o V 

g mW/cm2

5 MS2 

0.5 MS2 

Gr if Not w loge onjustad for focus 
Grid No 3 wltaye = 800 wits 

—40 JO 70 
Gr"d No l bias (wits) 
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DB10-2 

DG 10-2 

DP 1 O-2 

DR10-2 

Heating 
Indirect by A.C. or D.C. 
Heater voltage 6.g V 
Heater current o.g A 

Focusing 
EIectrostatic 

Deflection 

DouhIe electrostatic 

Deflection plates D1D,' and D2D.~' for symmetrical drive 

Line width 
(measured with concentric circular deflection of go mm diameter, grid 
No. 4 and No. 2 voltage 200o V and screen current o.5 ,uA) 0.4 mm 

Capacitances 
Di to all other electrodes except D1' 
D1' to aII other electrodes except D1
D2 to aII other electrodes except D2' 
D~' to aII other electrodes except D2
Between Dt and D1' 
Between D2 and D2' 
Between DrDl' and D2D2' 
Grid No. ~ to aII other electrodes 
Grid No. t to aII deflection plates 
Cathode to aII other electrades 
Cathode to aII deflection plates 

18 

4.7 pF 
4.7 PF 
5.5 pF 
5.5 PF 
~ .q pF 
z.5 pF 
0.2 pF 
q.6 pF 

o. t 5 pF 

6 pF 

0.6 pF 

• 

• 
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i 
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• 
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*) It is recommended to earth the 
accelerator. Grid No. 4 performs the 
accelerator function, but since grids 
No. q and No. z are interconnected 
internally, they are collectively referred 
to as accelerator. 

Ratings 
Accelerator (grids No. 4 and 

No. 2) voltage, maximum 
250o V 

Accelerator (grids No. 4 and 

No. 2) dissipation, maximum 

4 w 

Focusing electrode (grid No. g) voltage, maximum 

Grid No. t voltage positive-bias value, maximum 
negative=bias value, maximum 

Peak voltage between deflection plates D1Dt', maximum 

Peak voltage between deflection plates D2D2', maximum 

Screen dissipation, maximum 

Voltage between heater and cathode, maximum 

Resistance in any deflection plate circuit, maximum 

Grid No. t circuit resistance, maximum 

100 

v 
E 
0 
U 

c ~ m 
80 

LO 

ao 

Typical operation 
Accelerator (grids No. 4 and 
No. 2) voltage 200o V *) 

Focusing electrode (grid No. g) 

voltage 400-~72o V 

Focusing electrode (grid No. g) 
current from —t5 to ~-- to µA 

Grid No. t bias for visual cut-

off 
Deflection sensitivity plates 
DtDt, 

Deflection sensitivity plates 
D2D2r 

—45 to —too V 

o.g2~o.38 mm/V 

0.24~0.3o mm/V 

Grid No3 voltage adjusted for focus 
Grids No 4 and No?voltage=?OOOvolts 

?500 

m 
a 
0 0

U 

2000`' 

h 

2 

0 
1500 v 

z 
a 

 1000 

~■ ~~~~ 

~~~~~ ~w~ n~a~a a~~~ 
■~1~11~ ~■®1 

  1=1111a ■I 0 
—60 —40 

Grid No 1 bias (volts 
—zo 

500 

0 
0 

t o0o V 
o V 

t5o V 
45o V 

450 `~ 
3 mW/cm2

t25 V 
g MSS 

t.g M52 

f9 

 I 



Heating 
Indirect by A.C. 
Heater voltage 
Heater current 

Focusing 
EIectrostatic 

or D.C. 
6.g V 
0.3 A 

Deflection 
Double electrostatic 
Deflection plates D1D1' 
drive 

and D2D2 '  for symmetrical 

Line width 
With post-deflection accelerator (grid No. 

5) voltage 200o V 
With post-deflection accelerator (grid No. 

5) voltage 4000 V 
(measured with concentric circular de-
fIection of 5o mm diameter, grids No. 4 
and No. 2 voltage 200o V and screen 

current o.5 ,uA) 

Capacitances 
I~1 to all other electrodes except 
Di' to aII other electrodes except 
D2 to aII other electrodes except 
D2' to aII other electrodes except 
Between D1 and Dl' 
Between D2 and D2' 
Between D1D1' and D2D2' 
Grid No. i to aII other electrodes 
Grid l~To. i to aII deflection plates 
Cathode to aII other electrodes 
Cathode to aII deflection plates 
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D ~' 
D~ 
D 2 r 

D2 

0.4 mm 

0.3 mm 

4.7 pF 
4.7 pF 
5.5 PF 
5.5 pF 
~ .q pF 
z.5 pF 
0.2 pF 
4.6 pF 

o.i5 pF 
6 pF 

0.6 pF 

foo 

°o 

E 
.. 80 

U 

~n 

60 

ao 

~R~o-s'~ 

~~i 

Grid No3 volfoge adjusted for focus 
Grids No 4 and Not voltage=2000voits 
Grid Nos voltage=2000-5000 volts 

  ~ ~~ 
viii i~ ■■■ 

  1

1111~

i~i~~a ~~~~~ 

c ~e 

2soo 

E a 

2000 
c 

N 

z 
a 

1500 ~ 

G 

f000 

—60 —40 
Grid No 1 bias (volts1 

zo 0 
oK 
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• 
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Typical operation without with 
post post 

acceleration acceleration 

Post-deflection accelerator (grid 
No. 5) voltage 2000 
Pre-deflection accelerator (grids 

No. 4 and No. 2) voltage 2000 
Focusing electrode (grid No. 3) 
voltage 400--720 
Focusing electrode (grid No. 3) 
current —t 5 to -~- t o 
Grid No. t bias for visual cut-
off, between 
Deflection sensitivity plates 

Dt Dl' 
Deflection sensitivity plates 
D 2D 2r 

400o V 

2000 V*) 

400~72o V 

—tg to -~to ~ 4

—45 and —too —45 and —too V 

0.32-0.38 0.250.3 t mm/V 

o.24r-o.3o o.tgr-o.2g mm/V 

Ratings 
Post-deflection accelerator (grid No. 3) voltage, maximum 300o V 

Pre-deflection accelerator (grids No. 4 and No. 2) voltage, 
maximum 2500 V 

Ratio between post-deflection accelerator (grid No. 5) 
voltage and pre-deflection accelerator (grids No. 4 and 
No. 2) voltage, maximum 2.2 

Pre-deflection accelerator (grids No. 4 and No. 2) dis-
sipation, maximum 

Focusing electrode (grid No. 3) voltage, maximum 
Grid No. t voltage positive-bias value, maximum 

negative-bias value, maximum 
Peak voltage between deflection plates D1D1', maximum 

Peak voltage between deflection plates D2D2', maximum 

Screen dissipation, maximum 

Voltage between heater and cathode, maximum 
Resistance in any deflection plate circuit, maximum 
Grid No. t circuit resistance, maximum. 

4 ~V 
t000 V 

o V 

t5o V 

45o V 

450 `' 
3 mVV/cm~ 

t25 V 

5 ~~ 
t .3 MS2 

*) It is recommended to earth the pre-deflection accelerator. Grid No. q performs the pre-
deflection accelerator function, but since grids No. q and No. 2 are interconnected internally, they 
are collectively referred to as pre-deflection accelerator. 
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DB13-2 

DG 13-2 

DP13-2 

DR13-2 
Heating 

Indirect by A.C. or D.C. 
Heater voltage 6.3 V 
Heater current o.3 A 

Focusing 
EIectrostatic 

Deflection 
Double electrostatic 
Deflection plates D~Di and D~D2' for symmetrical drive 

Line width 
With post-deflection accelerator (grid No. g) voltage 200o V 
With post-deflection accelerator (grid No. 5) voltage 400o V 
(measured with concentric circular deflection of 5o mm diameter, 
grids No. q and No. 2 voltage 2000 V and screen current o.5 crA) 

Capacitances 
D1 to all other electrodes except 
D1' to aII other electrodes except 
D•~ to all other electrodes except 
D~' to aII other electrodes except 
Between D1 and D,' 
Between D2 and D2 
Between DiDi' and D2D2' 
Grid 1~'0. i to aII other electrodes 
Grid No. i to aII deflection plates 
Cathode to alI other electrodes 
Cathode to aII- deflection plates 

1Z 

D1, 

D 1

D2 
D 2

o.q mm 
o.g mm 

4.7 pF 
4.7 pF 
5.5 pF 

5.5 pF 

~.q pF 
2.5 pF 
0.2 pF 
q.6 pF 

o.i5 pF 
6 pF 

0.35 pF 

i 

• 
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t 

i 

.. 
i 

• 

• 
• 

i 

• 

r 

i 

• 
i 
i 

• 

i 
• 

• 
i 
• 

• 
i 

i 
• 

i 

i 

i 

i 

r 

i 

i 

i 

i 

•~ 
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•'~ 

~~ 
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loo 

60 

Dl D1' 

Grid Notvoltage adjusted for focus 
Grads No 4 and Notvoltage-7000volts 
Grid Nos volta•e=2000-5000volts 

a`,t 

a5oo 
m 

8 
u 

2000 
c 

h 
z°O = 
~. 

1500 v '~ 
g 

Typical operation 
}Zespectivciy ~eitliuul and wit(1 poet acceleration. 

Post-deflection accelerator (grid No. 5) voltage 
200o resp. 4000 V 

Pre-deflection accelerator (grids No. 4 and 
No. 2) voltage 200o resp. 2000 V *) 

Focusing electrode (grid No. 3) voltage 4oa.--
72o resp. 400.--~72o V 

Focusing electrode (grid No. 3) current —t5 to 
-~to resp. —t5 to -}-to ,uA 

Grid No. t bias for visual cut-off, between 
—45 and —too resp. —4g and —too V 

Deflection sensitivity plates D1Dt' O.43~o.5t 
resp. 0.340.42 mm✓V 

Deflection sensitivity plates D2D2' 0.37,--~o.4J 
resp. o.2q-~o.37 mm/V 

Ratings 
Post-deflection accelerator 
(grid No. 5) voltage, 
maximum 

Pre-deflection accelerator 
(grids No. 4 and No. 2) 

voltage, maximum 
Ratio between post-deflection 
accelerator (grid No. 5) volt-
age and pre-deflection ac-
ceIerator (grids No. 4 and No. 
2) voltage, maximum 
Pre-deflection accelerator 
(grids No. 4 and No. 2) 

dissipation, maximum 

Focusing electrode (grid No. 
3) voltage, maximum 
Grid No. t voltage 
positive-bias value, maximum 
negative 'bias value, maximum 
Peak voltage between de-
flection plates D1D1', max. 
Peak voltage between de-
fIection plates D2D2 , max. 

Screen dissipation, maximum 

Voltage between heater and 
cathode, maximum 
Resistance in any deflection 
plate circuit, maximum 

Grid No. t circuit resistance, 
maximum 

500o V 

250o V 

2.2 

4 `V 

i000 V 

o V 

t5o V 

45o V 

450 `~ 
3 mW✓cm~ 

t25 V 

5 M52 

t.5 MS? 

*) It is recommended to earth the pre-deflection accelerator. 
Grid No. q performs the pre-deflection accelerator Function, 
but since grids No. q and No. z are interconnected internally, 
they are collectively referred to as pre-deflection accelerator. 

23 

-60 -40 
Grid No 1 bias (volts 

0 
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TUBE HOLDERS 

Tube holder for the cathode-ray tubes 
DB 10-2, DG l0-2, DP to-2, DR 10-2, 
DB l 0-6, DG t o-~, DP t o-6, DR 10-6. 

Type 591 1 ~20. 

Tutee holder For the cathode-ray tubes 
DB 13-2, DG 13-2, DP 13-2, DR 13-2. 
Type 40212. 

Tube holder for the cathode-ray tubes 
DB 4-2, DG 4-2, DP 4-2, DB 7-5, DG 7-5, 
DP 7-5, DR 7-5, DB 7-6, DG 7-6, DP 7-6, 
DR 7-6. Type 591420. 

Type 40212 should read: Type 591420 

Type 591420 should read : Type 40212 
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