
M24-306 M24-308 
M24-310 M24-328 

HIGH RESOLUTION MONOCHROME DISPLAY TUBES 

• For Data Graphic Displays 
• goo deflection angle 
• 24 cm (gin) face diagonal; rectangular glass 
• 20 mm neck diameter 
• Integral implosion protection 

QUICK REFERENCE DATA 

Deflection angle 
Face diagonal 
Overall length 
Neck diameter 
Heating 
Quick heating cathode 

Grid 2 voltage 
Anode voltage 
Resolution 

APPLICATION 

goo 
24 cm (gin) 
max. 227 mm 
20mm 
12 V/130 mA 
with a typical tube a legible 
picture will appear within 5 s 
400V 
12 kV 
approx. 1300 lines 

These high resolution tubes are for alpha-numeric and graphic display applications, such as computer 
terminals, small business computers, etc. 
The tubes can be supplied with different phosphors and anti-reflective treatments, see "High resolution 
monochrome display tubes, General''. 

AVAILABLE VERSIONS 
The following versions are available: M24-306, M24-308, M24-310 and M24-328. Differences between 
the tubes can be found under 'Dimensional data'. 
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M24-310 M24-328 
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ELECTRICAL DATA 
Focusing method 
Deflection method 
Deflection angles 

diagonal 
horizontal 
vertical 

Direct interelectrode capacitances 
cathode to all other electrodes 
grid 1 to all other electrodes 

Capacitance of external conductive coating to anode* 

Capacitance of external conductive coating to anode** 

Capacitance of anode to implosion protection hardware** 
Heater voltage 
Heater current at 12 V 

OPTICAL DATA 
Phosphor type 

Light transmission at screen centre 
tube with normal tinted face glass 
tube with dark tinted face glass 

RASTER CENTRING 

electrostatic 
magnetic 

approx. 90° 
approx. 82° 
approx. 67° 

max. 4 pF 
max. 7 pF 
max. 850 pF 
min. 300 pF 
max. 750 pF 
min. 300 pF 
approx. 100 pF 
12 v 
130mA 

see "High resolution monochrome 
display tubes, General" 

approx. 53% 
approx. 42% 

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For 
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils. 

• Implosion protection hardware connected to external conductive coating. 
• • Implosion protection hardware not connected to external conductive coating. 
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High resolution monochrome display tubes 

MECHANICAL DATA (see also the figures under Dimensions Data) 
Overall length 
Greatest dimensions of tube 

diagonal 
width 
height 

Minimum useful screen dimensions (projected) 
diagonal 
horizontal axis 
vertical axis 
area 

Implosion protection 
Bulb 

Bulb contact designation 
Base designation 
Basing 
Mass 

RATINGS (Absolute Maximum System) 

max. 227 mm 

24B,5 mm 
216 mm 
167 mm 

222,5 mm 
193 mm 
145 mm 
268 cm 2 

M24-306 
M24-310 

T-band 
EIAJ-JB240AA03 or 
EIAJ-JB240AA04 
IEC 67-111-2, EIA-J1-21 
EIA E7-91 
7GR 
approx. 1,8 kg 

Unless otherwise specified voltage values are positive and measured with respect to grid 1. 

Anode voltage 

Grid 4 (focusing electrode) voltage 
Grid 2 voltage 
Anode current 

long-term average value 
peak value 

Cathode voltage, positive peak value 
Heater voltage 
Cathode-to-heater voltage 

max. 15 kV 
min. 9,5 kV 
-200 to + 1000 V 
max. 700V 

max. 130µA 
max. 600 µA 
max. 400 V 
12V±10%* 
max. 100 V 

• F . h d "f · · + 0% or maximum cat o e 11 e 1t 1s recommended that the heater supply be regulated at 12 V _ 5%. 
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M24-306 M24-308 
M24-310 M24-328 

CIRCUIT DESIGN VALUES 
Grid 4 current 

positive 
negative 

Grid 2 current 
positive 
negative 

MAXIMUM CIRCUIT VALUES 
Resistance between cathode and heater 
Impedance between cathode and heater 
Grid 1 circuit resistance 
Grid 1 circuit impedance 

TYPICAL OPERATING CONDITIONS 
Cathode drive; voltages specified with respect to grid 1 
Anode voltage 
Grid 4 (focusing electrode) voltage 
Grid 2 voltage 
Cathode cut-off voltage 

Grid drive; voltages specified with respect to cathode 
Anode voltage 
Grid 4 (focusing electrode) voltage 
Grid 2 voltage 
Grid 1 cut-off voltage 

RESOLUTION 

max. 25 µA 
max. 25 µA 

max. 5 µA 
max. 5 µA 

max. 1,0 Mn 
max. 0, 1 Mn 
max. 1,5 Mn 
max. 0,5 Mn 

12 kV 
Oto300V* 
400V 
30 to 60 v•• 

12 kV 
0 to 300 v· 
400V 
34to64V** 

The resolution is approx. 1300 lines. It is measured at the screen centre, with shrinking raster method, 
at light output= 68,5 cd/m 2 (20 foot lambert). grid 2 voltage= 700 V, anode voltage= 12 kV; phosphor 
type W, without anti-glare treatment, raster dimensions 168 mm x 126 mm. 

X-RADIATION CHARACTERISTIC 
X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated 
within the given ratings. 

• Measured at screen centre on spot at anode current= 250 µA (peak). anode voltage= 12 kV, grid 2 
voltage= 400 V. 
Dynamic focus (only for optimization): Typical correction for a video field of H x V = 168 mm x 126 mm: 
line parabola 200 V; 
field parabola 100 V. 

•• Visual extinction of focused raster. 
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High resolution monochrome display tubes M24-306 M24-308 
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M24-306 M24-308 
M24-310 M24-328 
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Grid drive; Va,g3,g5 = 12 kV. 



High resolution monochrome display tubes 
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Limits of cathode cut-off voltage as a function of grid 2 voltage. 
Cathode drive; Va,g3,g5 = 12 kV. 
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Grid drive; Va,g3,g5 = 12 kV. 
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M24-306 M24-308 
M24-310 M24-328 

DIMENSIONAL DATA 

227 
max 

165 145 
max min 

7278234.4 

216 max-------

19 

Dimensions in mm 

116,6 
±4 l 

761±5 j 
24±3 _____ t ___ _ 

-.0'20+0,9 
-0,5 

214max 
193 min 

7278232.3 

/bulb and screen 
'I-<:i (:"- / dimensions 

'),'}; ' <> ... 
/ <,<!" 

/ 'I-"' 
/ 

(1 )The reference line is determined by the plane of the upper edge of reference line gauge D when the 
gauge is resting on the cone. 
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High resolution monochrome display tubes M24-306 M24-308 
M24-310 M24-328 

·----- 167 max 

reference line 

5,5±0,5 

9,5 •-*== 
±1,5 t t 

2,3:!:0,5 

f f 7Z90807 

7278233.2 

, _______ 228,6 = 
, _____ 198,4 = 

f 

(1) 

___ + 

( 1) The displacement of any lug with 
respect to the plane through the 
other three lugs is max. 1,8 mm. 

7276489.3 
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M24-306 M24-308 
M24-310 M24-328 

Front view and lug dimensions of tube M24-306 

-

7Z78235.3 

15 
±0,5 8±0,,2 _ _.....,>-1--(, 

7278229.5 

212 

27,5 
±1,5 

+ 1,0 t 

-228,6-

7218230.5 

( 1) The position of the mounting screws in the cabinet must be within a circle of 5 mm diameter drawn 
around the true geometrical positions, i.e. the corners of a rectangle of 212 mm x 160 mm. 
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High resolution monochrome display tubes 

Front view and lug dimensions of tube M24-308 

172 154 max 

223 max ----------
205 

M24-306 M24-308 
M24-310 

anode 
contact 

M24-328 

--- 228,6 ----
3,9±1,5 

+t- t -
0,819 

6,4 ± 0,2 +-jc---+-+ttt-- L___ 
t 

7 290805 
7290806.1 

( 1) The position of the mounting screws in the cabinet must be within a circle of 3,4 mm diameter 
drawn around the true geometrical positions, i.e. the corners of a rectangle of 205 mm x 154 mm. 
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M24-306 M24-308 
M24-310 M24-328 

Front view and lug dimensions of tube M24-310 

·-------- 220 max--------· 

- 15 
±0,5 

7Z90801.1 

8±0,2 

7Z95729 

1 min 

anode 
contact 

-228,6-

t __ + 

25 
±1,5 

i 
1,0 t 

1Z90803.2 

(1) The position of the mounting screws in the cabinet must be within a circle of 4 mm diameter 
drawn around the true geometrical positions, i.e. the corners of a rectangle of 205 mm x 154 mm. 
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High resolution monochrome display tubes 

Front view and lug dimensions of tube M24-328 * 

7Z90801.1 

·-------- 220 max--------• 
--------205 -------

M24-306 M24-308 
M24-310 M24-328 

--228,6-

15 
:!:0,5 7±0,2 

7Z90802.1 

27,5 
:t1,5 
_+ _!_ _ _,,...., 

1,0,-

1Z93068.1 

(1} The position of the mounting screws in the cabinet must be within a circle of 4 mm diameter 
drawn around the true geometrical positions, i.e. the corners of a rectangle of 205 mm x 154 mm. 

* This tube is still under development; data are provisional. 
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M24-306 M24-308 
M24-310 M24-328 

Maximum cone contour 

-116,6±4-1 

26,01- ' 

I reference 
1 line 

34°40' 

\, 30° 20° 10° 

50° 

60° 

70° 

80° 

- ---+---- --- 90° 
12345678 

7290800.1 

nom. max, distance from centre 
section distance 00 100 200 300 diag, 400 500 600 700 800 from section 1 

1 0 108,3 109,8 114,2 121,9 123,9 121,6 106,6 95,6 88,8 85,0 
2 10 105,4 106,8 111,0 117.7 119,4 117,4 104,4 93,9 87,3 83,7 
3 20 98,0 99,2 102,9 107,8 109,2 108, 1 99,1 90,0 83,9 80,6 
4 30 88,4 89,4 92,2 95,7 96,6 96,2 91,0 84,2 79,0 76, 1 
5 40 78,1 78,9 81,0 83,2 83,8 83,8 81,2 76,8 72,9 70,5 r-----
6 50 66,8 67,4 68,8 70,4 70,9 71,2 70,3 68,1 65,6 63,8 
7 60 54,5 54,9 55,8 56,8 57,2 57,5 57,5 56,8 55,8 54,9 
8 61,2 53,0 53,3 54,2 55,1 55,4 55,7 55,7 55,2 54,3 53,4 
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goo 

83,8 
82,5 
79,5 
75,1 
69,7 

54,5 
53,1 


