
































Industrial Cathode Ray Tubes Index
Type Section & Type Section &
Number Replacement Number Replacement
Cv429 Radar D13-471 Oscilloscope
CV5119 Radar D13-600 Oscilloscope
CVv5203 Radar D13-601 Oscilloscope
CV5819 } gggfil - D13-610 Oscilloscope
D13-611 Oscilloscope
CV6198 Data & Monitor D13-630 Oscilloscope
Data & Monitor .
CV6237 3 o oon D14-150 Oscilloscope
i Oscilloscope
, Special D14-170 {Bre
CVv6238 %xmoooo ; D14-172
R \ Oscilloscope
Data & Monitor D14-171 }
CV6244 { e toow D14-173
V8299 % Oscilloscope D14-172 Oscilloscope
SE4D/P31 D14-173 Oscilloscope
, Oscilloscope _ Oscilloscope
Cvas00 %SE4D/T14 D14-180 D14-181
V9315 % g;;-i-lllgé(;-lope D14-181 Oscilloscope
D14-200 Oscilloscope
. Oscilloscope R
CVv9337 % . Oscilloscope
SES5/2A/ P31 D14-210 { Drirre
-4 Radar 1 .
CV10543 2 T LD D14-270 Oscilloscope
V1017 % Radar D14-280 Oscilloscope
F21-12LC D14-310 Oscilloscope
D16-100 Oscilloscope
D16-110 Oscilloscope
D18-130 Oscilloscope
D3-130 . Oscilloscope D18-160 Oscilloscope
D7-200 Oscilloscope D21-10 Oscilloscope
D7-201 Oscilloscope D21-102 Oscilloscope
D9-110 Oscilloscope
D10-210 Oscilloscope
D10-230 Oscilloscope
D10-240 Oscilloscope F10-100 Radar
D10-293 Oscilloscope F15-101 Radar
D13-33 Oscilloscope F16-101 Radar
D13-47 Oscilloscope F21-10 Radar
D13-51 Oscilloscope F21-12 Radar
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Index Industrial Cathode Ray Tubes

Type Section & Type Section &
Number Replacement Number Replacement
F21-130 Radar M23-110 Data & Monitor
F22-10 Radar M23-111 Data & Monitor
F22-11 Radar M23-112 Data & Monitor
F31-10 Radar M23-113 Data & Monitor
F31-11 Radar M24-120 Data & Monitor
F31-12 Radar M24-121 Data & Monitor
F31-13 Radar M24-130 Data & Monitor
F31-14 Radar M28-11 Data & Monitor
F31-111 Radar M28-12 Data & Monitor
F31-112 Radar M28-13 Data & Monitor
F41-12 Radar M28-131 Data & Monitor
F41-13 Radar M28-132 Data & Monitor
F41-14 Radar M28-133 Data & Monitor
F41-120 }gzclh_:i‘z M31-100 Data & Monitor
M31-101 Data & Monitor
Fa1-121 Radar M31-120 Data & Monitor
F41-122 } R adar s M31-182 Data & Monitor
F41-123 Radar M31-184 Data & Monitor
F41-124 Radar M31-185 Data & Monitor
F41-130 Radar M31-190 Data & Monitor
F41-13 M31-191 Data & Monitor
F41-140 } giclifh M31-192 Data & Monitor
M31-212 Data & Monitor
Fa1-141 Radar M31-213 Data & Monitor
M36-141 Data & Monitor
M36-142 Data & Monitor
M38-100 Data & Monitor
M8-100 Data & Monftor M38-101 Data & Monitor
M14-100 Data & Monitor M38=102 Data & Monitor
M16-100 Data & Monitor M38-103 Data & Monitor
M17-10 Data & Monitor M38-104 Data & Monitor
M17-12 Data & Monitor M38-105 Data & Monitor
M17-15 Data & Monitor M38-106 Data & Monitor
M17=-152 Data & Mon?tor M38-111 Data & Monitor
M19-100 Data & Monitor M38-112 Data & Monitor
M21-13 Data & Monitor M38-113 Data & Monitor
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Industrial Cathode Ray Tubes Index
Type Section & Type Section &
Number Replacement Number Replacement
M38-120 Data & Monitor XR1003 Special
M38-121 Data & Monitor XR1003A Special
M38-122 Data & Monitor
M38-142 Data & Monitor
M44-120 Data & Monitor
M50-120 Data & Monitor TABP33A Radar
M61-120 Data & Monitor
31C13/T1 Radar
X CV5203
PMT58-1 % Data & Monitor
M36-141W Radar
31C14/T1
) CV5119
PMT61 Data & Monitor .
M36-141LA Data & Monitor
31C16
X M17-12
PMTS5 Data & Monitor
M17-10W Radar
31E13/T7
. CV429
PMT66 Data & Monitor
M36-141W Radar
31F14 F4l-12
PMT6ES % Data & Monitor
M17-10LA
59-60/90/037 Data & Monitor
Q13-202 Special 59-60/90/074 Data & Monitor
Q13-203 Special
SE4D Oscilloscope
SE5/2A Oscilloscope
SE5F Oscilloscope
XR1000 Special
XR1000A Special
XR1002 Special
XR1002A Special
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Industrial Cathode Ray Tubes

Index
Type Section &

Number Replacement
5960-99-000-0429 } g‘a,‘ig
5960-99-000-5119 g‘a/%alfl 0
5960-99-037-2027 g:l‘;"éf)s
5960-99-037-3477 Sogig;f’;;{’l’e
5960-99-037-4577 g;ﬁlllgécﬂf’l‘e
5960-99-037-4597 § S;gi‘;‘g’}ii’ff
5960-99-037-5397 }%az‘ialro D
5960-99-037-5739 ?;‘I’fi SLC
5960-99-037-6038 ﬁz‘f_f'ooMgl;‘imf
5960-99-037-6039 fgf&g:} 05
5960-99-037-6042 ﬁafsa- f‘ogf“‘;nlwr

5960-99-038-0170

5960-99-038-0723

5960-99-118-0715

5960-99-118-1105

5960-99-118-1602

5960-99-118-2158

5960-99-118-2707

5960-99-118-13296

596G0=09=117=13365

HH60=00-114-15K4

59-60,/90/037

Data & Monitor
59-60/90/074

3 Oscilloscope

§ Data & Monitor

D13-51GH

Oscilloscope
D13-51GH/26

%

} Oscilloscope
SE5-2A/GH

3

Radar
F31-112LD

Data & Monitor
M28-13LG/S
} Data & Monitor
M38-101LD/R
? Radar
F31-10LC
( Duta & Monitor
( M28=13W

Type Section &
Number Replacement
5960-99-118-4000| { 93cilloacope
5960-99-118-4668 %‘;_f‘lgg}'{‘itor
5960-99-118-5158 % f(l:f;g;-ss
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SINGLE GUN INSTRUMENT TUBES - CURRENT TYPES
Common features: - Electrostatic deflection and focus, 6.3V heaters

Type Other Face§| Useful |Overalll TYPICAL OPERATION - voltages to cathode Base
Number Current Description Diag.| Screen| length _ Type
Phosphors Diam.| Area Ih |Va1] Va2 |Va3 |Vas Vgtl Dy Dy
nom.| min. max. focus
2 av av
inch | em mm A | kv V | kV kv V| v/iem [V/em
D3-130GH General purpose indicating @ 2.7* |103.2 | 0.3 1.0] 96 | 1.0|1.0] 34 [80to [58to [B13B
device 120 88
D7-200GH GM Indicators, oscilloscopes, (31| 5x4 180 0.3 1.0 132| 1.0| 1.0] 38 |21t0 |25t0 [B13B
alpha-numerical readout 29 35
D7-201GH GM Improved D7-200GH [37]| 5 x 419 0.12f 1.2] 165]| 1.2]| - |-45[29t0o [14to [B13B
. 37 18
D9-110GH Low profile
mono-accelerator 6.6 x 4] 264 0.124 2.0) 405) 2.0| - | 64 |28 to |12.8 to]B14G
34.8 |16
D10-210GH | GM Compact tube, mesh p.d.a. | [4 ]| 7x5 | 230 |o.07st] 0.6] 160 0.54 6.0] 42 |11.2t0 |8 to 10{B12F
13.8
-4
D10-230GH Flat-faced mono-accelerator| (4) |8x6.4[260 | 0.3[ 1.5 305[ 1.5 - [ 482110 [13t0 [B14G
26 16
D10-240GH | GM Medium bandwidth, spiral [4]] 7x5 | 260 0.1% 1.0 262 | 1.0| 2.0] 52 [21.6to|8.3 to [B12F
p.d.a. 26.4 [10.2
D10-293GH Medium to high bandwidth, 4] ]6.8x | 300 0.12 1.0 260| 1.0| 6 39 |10.5 to | 3.8 to [B12F
mesh p.d.a. 3.6 12.8 4.8
D13-47GH | BE,GL |Medium bandwidth, spiral [(51]10x6 {3n 0.3 1.0] 287 1.0] 4.0] 50 |14.5t0 [6.7 to |B12F
GM p.d.a. ) 17.5  |8.3
D13-31GH [ GM  [High bandwidth, mesh p.d.a.] [5]]|10x6 | 335 0.3/ 1.0 90|1.0f10] 7011to [4.5t0 [B12F
15 6.0
D13-471GH| GM D13-47GH with low wattage | [5 ] |10x6 |37 0.1J 1.0] 287 ) 1.0] 4.0] 50 |14.5¢to0 |6.7 to |B12F
heater 17.5 8.3
hd
D13-600GH| GM General purpose short (3 |roxg" a15 0.3]1.5] 400 1.5] 3.0] 73 |21t0 |10t0 [B12F
length, spiral p.d.a. 27 12.7

Other phosphor screens are available to special order.
t Cut-off

* Diameter

§ Q Round face

{7 Rectangular face tvy,

Both x and y-plates are designed for symmetrical operation.
=11V

** Corners cut.
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SINGLE GUN INSTRUMENT TUBES - CURRENT TYPES (continued)

Common features:- Electrostatic deflection and focus, 6.3V heaters.

Tvpe Other Face$§| Useful |Overall TYPICAL OPERATION - voltages to cathode Base
Number |[Current Description Diag. |Screen | length v . _ Tyvpe
Phosphors] Diam.| Area L [Var a2[Vay [Vaq|-Vg 1 Dy Dy
nom. | min. max. focus
av av
inch | cm? mm A |kv Vikv |kv| v | vem |V/em
D13-601GH D13-600GH with low wattage | (5) [10x8 315 [o0.12] 1.5 [400 [ 1.5 [3.0f 73 [21t0 [10t0 |B12F
heater 27 12.7
D13-610GH | GM General purpose, medium ®) [ose|n 0.3 ) 1.0 |275 | 1.0 |3.0] 50 |12.5t0]6.8 to [B12F
bandwidth, spiral p.d.a. 15.8 8.7
D13-611GH | GM General purpose, medium | (3) {10 x & [ 31 0.3 | 1.0 |275 [ 1.0 |3.5] 52 [14.1t0]7.01t0 |B12F
bandwidth, spiral p.d.a. 16.9 8.9
D13-630GH Short length ®) [1oxe ] 340 0.3{2.0 |230]2.0| -| 50 |]19to |12¢t0 |Br4G
mono-accelerator 23 15
D14-150GH High bandwidth mesh p.d.a. | [5.5]|10 x 8 | 386 0.3]1.2 Juus {1.2 |12] 70 |[11to |4.6to|B12F
14.5 |6.0
D14-172GH | GL,GM | General purpose, (5.5][10 x 8 | 308 0.3 1.0 |280] 1.0 |2.0f 50 |15.7 to| 7.4 to|B12F
GV short length, spiral p.d.a. 18.7 9.7
D14-173GH | GM,GV | D14-172GH with low [5.5]|10 x 8 | 308 0.1 1.0 |280 | 1.0 |2.0] 50 |15.7 to] 7.4 to |B12F
wattage heater 18,7 9.7
D14-181GH | GM Medium bandwidth, spiral 10x8 | 384 0.3] 1.0 |287 1.0 [4.0] 50 |14.1to]6.7to|B12F
p.d.a. 17 8.7
D14-200GH | GM High bandwidth, mesh 10 x 8 | 405 0.3 1.2 |115]1.2 [12| 70 |11to |4.3to|B12F
p.d.a. 4.2 |5.4
D14-270GH Large screen short length 10x8 | 333 0.3| 2.0 |262] 2.0 |- 50 |19to | 12to |B14G
mono-accelerator 23 15
D14-280GH Medium to high bandwidth 10 x 8 | 395 0.3| 2.0 {535 ] 2.0 12| 80 |14to |5.6to|B12F
mesh p.d.a. 17.4 6.9
D14-310GH | GM High performance, mesh [5.5]j10x 8 | 420 0.3] 1.5 |475| 1.5 | 12| 50 |11to | 3.4 to|B12F
p.d.a. 14 4.3
D16-100GH | GM Square face, X-Y plotter, 10 x 10| 387 0.3] 1.25|350 | 1.25| 2.5 65 |13.5 to| 13.5t0| B12F
spiral p.d.a. 17 17

Other phosphor screens are available to special order. Both x andy-plates are designed for symmetrical operation.
[ Rectangular face.

* Corners cut

t Cut-off

§ O Round face
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SINGLE GUN INSTRUMENT TUBES - CURRENT TYPES (continued)

Common features:- Electrostatic deflection and focus, 6.3V heaters

Type Other Face§| Useful ?Vﬂ'lll TYPICAL OPERATION - voltages to cathode |[Base
Number |Current Description Diag. | Screen | length v .V Ty Type
Phosphors Dia. | Area o [Var|Vaz |Vas|Vae|Ve'| Px Dy
nom.| min, | max. focus
2 av av
inch cm mm kv | Vv kv | kVv| Vv | V/em | V/cm
D16-110GH Medlum bandwldth, square | (6.5]] 10 x 10| 384 0.3 | 1.0] 287 | 1.0] 4.0] 40 [14.5 to] 8.5 to |B1zF
face, X-Y plotter, spiral 18.5 10.7
p.d.a.
D18-130GH | GM,Gv |General purpose, large (7|12 x 10 310 0.3]1.5] 420]1.5] 3.0] 60 |23to |13to |Bi2F
screen area, spiral p.d.a. 29 16.5
D18-160GH Large screen, mesh p.d.a. [71]12 x 10| 450 0.3 ]| 2.0| 540 | 2.0]| 12 | 60 |10.5to] 4.1 to |B12F
13.5 |5.5
L 2
D21-102GH Large diameter display 15 x 15 | 420 0.3 | 3.0] 1000] 3.0 6 60 |34.5 to] 28.5 tolB12F|
p.d.a. 48 40.5

Other phosphor screens are available to special order. Both x and y-plates are designed for symmotrlc;l operation.
[ Rectangular face.

* Corners cut

1 Cut-off

8 O Round face
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DOUBLE GUN OSCILLOSCOPE TUBE
Electrostatic deflection and focus, post deflection acceleration, 6.3V 0.6A heater, B12F base, CT8 side contact.

- CURRENT TYPE

Type Description Face | Useful { Overall [ Neck ]
Number Diam. | Screen| Length | Dia. TYPICAL OPERATION - voltages referred to cathode
Area
Vai | Va2 | Vaz |Vag| -V P.D.A.| Dy Dy
focus cut-off | Ratio
min. max. max. av. av, max. max. | max.
inch cm2 mm mm | kV A kV | kv v V/em|V/cm
SE5/2A/GH |High sensitivity, 5 10x5 380 65 |1.0 | 200 | 1.0 | 4.0 60 4:1 22 7.0
CV9337 common X deflection,
beam alignment electrode.
Other phosphor screens are available to special order.
FLYING-SPOT SCANNER TUBES - CURRENT TYPES
Common features: - High resolution, small spot size, magnetic deflection, 6.3V 0.3A heaters
Type Application and Description Face Useful Overall| Neck | TYPICAL OPERATION = voltages referred to |Base
Diam Screen Length | Dia. cathode | Type
Area Val Va Va =V Max . Spot Dia.
Focus [Final| cut-off at 60%
nom. min, max. | max pk.luminance
inch mm?2 mm [ mm| Vv kv kV v mm at I3 pA
Q13-202GS| Electrostatic focus. 5 96.5 x 76.2| 580 38 300|3.7t05.2| 15 | 30to 70{0.07 4.5|B12A
Document readers or telecine. corners
Precision mounting frame. cutt
EHT connection by rubber
encapsulated flexible lead.
Q13-203GT| Smaller spot size version of 5 89 x 68.6| 580 38 300 (3.7to5.2] 15 |30 to 70{0.05 4.5|B12A|
Q13-202.. corners
cutt

Other phosphor screens are available to special order.

t Diagonal 108 mm min.
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RADAR TUBES

- CURRENT TYPES

Common features: - Electrostatic focus, magnetic deflection, 6.3V 0.3A heaters, aluminised screens, CT8 side contacts.

Type Other Application and Description Face|Overall | Neck| Defl. TYPICAL OPERATION Base
Number | Cur- Dia. | Length | Dia. |Angle Voltages referred to cathode Type
rent nom.J max. | max.J] nom. Va1 + V. 3 -V,
Phos- aztad & cut-&t
phors inch | mm mm ° v kv \'4 v
F10-100LD Small boat radar 4 271 38 30 400 5 0to 400| 40 to 77| B14G
F15-101LD Small boat radar 6 242 29.4 53 400 9 0to 400| 40 to 77| BSH
F16-101LD Small boat radar 6 370 29.4 37 500 14 0 to 400| 27 to 44| BS8H
7ABP33A American type for small boat radar 7 342 38 50 300 7 0to 250| 28 to 72| B12A
F21-10LD [GM,LG|General marine radar 8.5 ) 450 35.5 41 600 14 0 to 400] 32to 48| BSH
F21-130LD General marine radar 8.5 ] 326 29.4 60 400 14 0to 400 | 34to 78| BSH
F22-10GM General marine radar 9 408 35.5 60 300 12 =300 to +300| 30 to 78 | B12A
F22-11LD Enlarged spot version of F22-10LD 9 408 35.5 60 300 12 =300 to +300| 30 to 78 | B12A
F31-10GM [LC,LD|General marine radar 12 572 35.5 40 600 15 -300 to+300| 40 to 85| B8H
LG
F31-11LD LC |Wider scan angle than F31-10LD 12 494 35.5 50 300 14 ~300 to+300| 30 to 70| B12A
F31-12LC Narrower cut-off voltage range than |12 572 35.5 40 600 16 -150 to+450| 44 to 701 B8H
F31-10LC
F31-111LC | GR |Enlarged spot version of F31-11LT |12 494 35.5 50 300 14 -300 to+300| 30to 70| B12A
F31-112LD Extended neck length variant of 12 528 35.5 50 600 14 0to 400] 32to 48| B12A
F31-11LD

The above tubes, in certain cases, can be supplied with phosphor screens other than those listed to special order.
Tubes using the B8H base may be fitted with the BS8H Sparkguard Base and will then have a suffix after the type number.
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RADAR TUBES

Common features: -

- CURRENT TYPES (continued)
Electrostatic focus, magnetic deflection, 6.3V 0.3A heaters, aluminised screens, CT8 side contacts.

-z enss] fg o3eq

Type Other Appli cation and Description Face |Overall | Neck | Defl. TYPICAL OPERATION Base
Cur- Dia. | Length | Dia. | Angle Voltages referred to cathode Type
rent nom. max. |max. |nom. =V,

S Va1 [Vazead | Vagy . gﬁ
phors inch mm | mm| ° v kV v 4
F41-12LC LD | Major radars for ships, ports & 16 610 | 35.5| 50 300 15 =300 to+300 | 40 to 80 | B12A
airport traffic control. '
F41-13LC Narrower cut-off voltage range than 16 610 | 35.5] 50 300 15 -300 to+300 | 40 to 64 | B12A
F41-12..
F41-14LD LC | Enlarged spot version of F41-12.. 16 610 | 35.5| 50 300 15 =300 to+300 | 40 to 80 | B12A
F41-123LG LC |Long neck version of F41-12, , 16 650 | 35.5| 50 300 15 -300 to+300| 40 to 80 | B12A
F41-124LG| LG |F41-123,. except positive focus 16 650 | 35.5| 50 300 15 0 to+400 | 40 to 80 | B12A
voltage range
F41-1411C Enlarged spot version of F41-12.. 16 610 | 35.5{ 50 300 18 =300 to+300| 40 to 80 | B12A

The above tubes, in certain cases, can be supplied with phosphor screens other than those listed to special order.

Tubes using the B8H base may be fitted with ;he B8H Sparkguard Base and will then have a suffix after the type number.
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DATA DISPLAY AND MONITOR TUBES - CURRENT TYPES

Common features: - Rectangular face-plates, electrostatic focus, magnetic deflection, aluminised screens, CT8 side contacts.

Type Other | Application and Description |Face$ |Overall|Neck|Defl. |Screen TYPICAL OPERATION [Base
Number | Cur- Diag.| Length |Dia. Anglﬂ Glass Voltages referred to cathode Type
rent nom.| max. |max. Trans. {Vh | Th a1l Va a3 -V
Phos- (Appr.) &lnal focus |cut~&tf
phors inch mm mm ° % V |[mA| V | kv v v
M14-100W |[GH, GM | Medical and camera, [5.5]|18¢ [20.7]| 70 |62 |11 |75 [ 250 10 |0 to 350] 35 to 69 BTG/D
GV viewfinder applications
M16-100W Mobile or military monitor. | [76]|233.7 |27.45] 70 |Clear |6.3 |300| 400 14 |0 to 400| 31 to 71| Flying
Fully ruggedised construction leads

Encapsulated flexible leads to
base and anode button.

M17-10W Sma[l, quality monitor or TV 29.4 | 70 [Clear |11.5/150 | 400| 14 |0 to 400| 38 to 78| B8H
camera viewfinder.

M17-12W M17-10.. with different 29.4 | 70 |Clear 6.3|300| 400 14 |0 to 400| 38 to 78| BS8H
heater

M17-15W |BE,GR | Self-protected version of 29.4 | 70 |[Clear [11.5|150 | 400 14 |0 to 400| 38 to 78| B8H

GV M17-10.. Bonded face-plate

sagn) i0jiuol pue Aeidsiqg ejeq

M17-152BR M17158E with improved screer] 29.4| 70 [Clear |11.5}150| 400 14 | 0 to 400f 38 to 78| B8H
M19-100W Medical, data display or 7.5/|196 20.7 | 90 65 11 5 250/ 10 |0 to 350{ 35 to 69| B7TG/D
general purpose monitor.
59-60/90/ Mobile or military monitor. 292 [27.45| 70 [Clear | 6.3([300| 400 14 [-50to [35to 75| Flying
037 Fully ruggedised construction 400 leads
M23-110W | GH [Medical, data display or [9]1222 [e0.7] 90 | 50 11 |75 | 250 10 |0 to 350 35 to 69 B7G/D
general purpose monitor.

M23-111W | GH | M23-110.. with a tinted (9 ]f228 |20.7| 90 |30 11 |75 | 250] 10 lo to 350 35 to 69 BIG/D
bonded anti reflection face-
plate.

M23-112GH| W M23-110.. with Rimguard III 222  [|20.7] 90 | 50 11 |75 | 250 10 |0 to 350 | 35 to 69| B7G/D
pratection

Other phosphor screens can be supplied to special order. §[__ ]Rectangular face, [ ] Mounting f.ramo,I:K Mounting lugs.
Types using the B8H base may be fitted with the B8H Sparkguard Base and will then have a suffix after the type number.
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DATA DISPLAY AND MONITOR TUBES - CURRENT TYPES (continued)

Common features: - Rectangular face-plates, electrostatic focus, magnetic deflection, aluminised screens, CT8 side contacts.

‘g adsd

Type Other | Application and Description | Face§{Overall{Neck| Defl. | Screen TYPICAL OPERATION Base
Number | Cur- Diag.|Length |Dia. |Angle| Glass Voltages referred to cathode Type
rent . nom. | max. | max. Trans.
Phos- (Appr.) Vi |t [Va1| Va Va3 Vg
phors final | focus |cut-off
inch mm | mm ° % V| mA | V | kV v v

-z anssy

M23-113GV| GH, W | M23-112.. with a tinted bond 228 [20.7| %0 | 30 |11 |75 | 250 10 |0 to 350]35 to 69 B7G/D
ed anti-reflection face-plate

M24-120W | LC, WA| High resolution data display 260 |[29.4| 90 52 6.3 | 300] 400/ 14 |0 to 400|38 to 82 B8H

M24-121W Unprotected version of 260 |29.4| 90 52 |6.3 | 300| 4000 14 |0 to 400|38 to 82| B8H
M24-120..

M24-130GJ Mobile or military monitor f9.5] 280 [29.4| 90 32 |6.3] 300 400] 14 |0 to 400{38 to 82 Flying

Fully ruggedised construction leads
Bonded face-plate, integral
mounting lugs.

M28-12W |(GM,GP| Medical, data display or
general purpose monitor

M28-13W )GH.GR | Self-protected data display
IGV, LC | tube with Rimguard III for
LG, WA | push-through mounting.

253 20.7| 90 58 11 75 250/ 11 |0 to 350(35 to 69 B7G/D

—
[

266 29.4| 90 58 11.5 150| 400f 14 |0 to 400]40 to 76 B8H

-
[

M28-132GH M28-13.. with a tinted bonded| {11 | 271 |29.4{ 90 35 [11.§ 150| 400( 14 |0 to 40040 to 76 B8H
anti-reflection face-plate ¢ >
M28-133GH M28-13.. with a tinted bonded| 271 29.4| 90 18 |11.3 150| 4000 14 |0 to 400{40 to 76 B8H

anti-reflection face-plate

M31-120W General purpose monitor tube

M31-184W | GH Data display or industrial
monitor with Rimguard 11I
protection

M31-185GH Data display tube with tinted " 248.5 |29.4| 110 15 6.3 | 300| 4000 12 | 0to 400|40 to 77 B8H
bonded face -plate ¢ ®

233 20.7] 110 50 11 140 250/ 12 |0 to 350|35 to 69 B7G/D
243 29.4| 110 50 6.3 300 40& 15 | 0 to 400|40 to 77 B8H

—
RS

Other phosphor screens can be supplied to special order. §[] Rectangular face Ij Mounting lugs.
Types using the B8H hase may be fitted with the B8H Sparkguard Base and will then have a suffix after the type number.
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DATA DISPLAY AND MONITOR TUBES
Common Features: - Rectangular face-plates, electrostatic focus, magnetic deflection, aluminised screens, CT8 side contacts

= CURRENT TYPES (Continued)

Type Other Application and Description |Face$ Pverall Neck |Defl. [Screen TYPICAL OPERATION Base
Number [Cur- Diag. |Length|Dia. |Angle] Glass Voltages referred to cathode Type
rent nom. | max. |max. Trans.
Phos- (Appr.) Vo [y MVar{Va | Va3 |-V,
phors final| focus |cut-off
inch mm | mm ° % V |[mA |V [kV v v
M31-190GH| W | Medical, data display or 12| |277 |[20.7 | 90 50 |11 |75 | 250[ 12 [0 to 35035 to 69| B7G/D|
general purpose monitor ¢
Rimguard IlI Protection
integral mounting lugs.
M31-191GH| W | M31-192.. with a tinted bond- |12 ] |282 [20.7 | 90 15 (11 |75 | 250 12 [0 to 350(35 to 69|B7G/D
ed anti reflection face-plate .
M31-192GH| W Bonded face-plate version of m 282 20,7 90 50 11 75 250| 12 [0 to 350|35 to 69|B7G/D
of M31-190. .
M31-212GH Data display tinted bonded IQ 282 20.7 | 90 15 11 75 300] 12 ] 0.to 35040 to 79| B7G/D
anti-reflection face-plate
integral mounting lugs
M31-213GH] M31-212.. but with a clear Iﬁ 282 20.7 | 90 50 11 75 300| 12 |0 to 350|40 to 79|B7G/D
glass bonded face-plate :
M36-141W Studio quality monitor 425 38 70 60 6.3 | 300| 300 12 |-200to |30 to 72|B12A
+200
M38-100W [GH,GJ | Industrial monitor. Iﬂ 356 |29.4 | 90 50 |11.5| 150] 400 16 |0 to 400|38 to 82(B8H
GR, LC| Data display. Rimguard III
LG, WA] protection.Squared-off screen
M38-101GH{ LD M38-100. with longer neck EI 378 29.4 | 9% 50 11.5| 150 400] 16 |0 to 400{38 to 82| B8H
for '"position & write!! colls
M38-102GH Bonded face-plate version of m 383 29.4 | 90 50 |11.5| 150| 400] 16 |0 to 400(38 to 82| B8H
M38-100..
M38-103WA Version of M38-100WA with m 356 29.4 | 90 50 11.5| 150] 400] 16 |0 to 400{38 to 82|B8H
modified lugs ‘

Other phosphor screens can be supplied to special order.
Types using the BSH base may be fitted with the B8H Sparkguard Base and will then have & suffix after the type number.

§[] Rectangular face

I:K Mounting lugs.
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DATA DISPLAY AND MONITOR TUBES

= CURRENT TYPES (continued)

Common features: - Rectangular face-plates, electrostatic focus, magnetic deflection, aluminised screens, CT8 side contacts

Type Other Application and Description |Face$|Overall]Neck | Defl.[Screen TYPICAL OPERATION Base
Number |Cur- Diag.| Length | Dia. |Angle|Glass Voltages referred to cathode Type
rent nom.| max. |max. Trans.
Phos~ (Appr.) Vi | T val Va Va3 ‘Vg
phors final | focus |[cut-off
inch mm mm ° % V |mA |V kv v v
M38-104GH Bonded face-plate version of EI 361 29.4 | 90 50 11.5/ 150 | 400| 16 |0 to 40038 to 82 |B8H
M38-100GH
M38-105GH Mi8-102.. with a tinted I}Ei 383 [29.4 | 90 15 11.5) 150 | 400] 16 |0 to 400 B8 to 82 |B8H
bonded anti-reflection face-
plate
M38-106GH M38-102.. with a tinted 383 29.4 | 90 30 11.5| 150 | 4001 16 |0 to 400 |38 to 82 |B8H
bonded anti-reflection face- [T =
plate
M38-113GH High resolution ''position and m 441 38 90 50 6.3 | 300 400 15 [0 to 400(30 to 70 {B12A
write'! data display
59-60/90/ Mobile or military monitor |15 ] 372 [29.4 | 90 | 50 |6.3 | 300| 400| 16 [0 to 400{42 to 86|Flying
074 Fully ruggedised construction |7 leads
Rimguard ILII protection
integral mounting lugs
Mig-120W GH General purpose monitor tube ||15 279.5 |29.4 | 110 S50 6.3 ] 300| 400 16 |0 to 400|40 to 85|B8H
M38-121W GH Protected version of M38-120.4 |15 279.5 [29.4 | 110 S50 6.3 | 300| 400 16 |0 to 400|40 to 85}B8H
M38-122GH; Data display. Tinted bonded 15 f 284.5 |29.4 | 110 15 6.3 | 300] 400] 16 |0 to 400{40to 85{B8H
face-plate
M38-142W | GH | High voltage focus high {15 | 321 [29.4] 10| s0 |6.3]300] 450 17 4000” (35 to 85 [B8H
resolution data display. M
Rimguard IV protection
integral mounting lugs
Other phosphor screens can be supplied to special order. § ] Rectangular face Mounting lugs. * Va2

Types using the BS8H base may be fitted with the B8H Sparkguard Base and will have a suffix after the type number.
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DATA DISPLAY AND MONITOR TUBES
Common features: - Rectangular face-plates, electrostatic focus, magnetic deflection, aluminised screens, CT8 side contacts

- CURRENT TYPES continued)

Type Other Application and Description |Face$|OveralllNeck| Defl. | Screen| TYPICAL OPERATION Base
Number | Cur- Diag. | Length| Dia.|Angle| Glass Voltages referred to cathode Type
rent nom.] max. |max. Trans 75 T ¢ v v v v
Phos- (Appr.)| "h| ‘b al| 'a a3 g
phors final [ focus cut-off
inch| mm |mm ° % V| mA |V |[kV \4 v
M44-120W LC Squared-up screen. Rimguard| ‘ 29.4| 110 48 6.3| 300 | 400f 16 | 0 to 40040 to 77| B8H
III push-through protection
M50-120W | GH, GR | Squared-up screen. Rimguard| 29.4 110 45 (6.3 300! 400 16 |0 to 40040 to 77{ B8H
GV, LG | III push-through protection ¢
WA .
M61-120W| GH, GR| Squared-up screen, Rimguard] m 370 29.4 | 110 42 |6.3| 300 | 400 16 [0 to 400 |40 to 77| B8H

III push-through protection

Other phosphor screens can be supplied to special order.
Types uging the B8H base may be fitted with the BS8H Sparkguard Base and will have a suffix after the type number.

§ [ ] Rectangular face

Mounting lugs.
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Magnetic Shields Oscilloscope Tubes
Tube Coils

Tube Magnetic | Tube Tube Magnetic Tube
Type Shield Coil Type Shield Coil
Number |Number Number | Number

MS ™ MS ™

D3-130 2 - D21-10 52 -

D21-102 52 -
D7-200 3 28

D7-201 % 33 28 SE4D 35 -

34

SE5/2A 58 -

D9-110 65 50 SESF 59 -
D10-210 6 24
D10-230 41 -
D10-240 7 33
D10-293 83 56
D13-33 27 -
D13-47 23 30
D13-51 36 21
D13-471 23 30
D13-600 47 -
D13-601 47 -
D13-610 49 -
D13-611 50 -
D13-630 43 -
D14-150 9 25
D14-172 15 20
} 26
D14-173 15 2 20
26
D14-181 20 . 23
D14-200 11 29
D14-270 70 52
D14~-280 72 29
D14-310 1 29
D16-100 45 45
D16-110 63 45
D18-130 61 48
D18-160 84 29

Thorn Radio Valves and Tubes Limited BH'MAH
Page 1, Issue 3.



Oscilloscope Tubes

Magnetic Shields

Magnetic Used on Tube
Shield Type number
Number
MS
1 D14-310
2 D3-130
3 D7-200
6 D10-210
7 D10-240
9 D14-150
11 D14-200
15 D14-172 | D14-173
20 D14-181
23 D13-47 D13-471
27 D13-33
33 D7-201
34 D7-201
36 D13-51
41 D10-230
43 D13-630
45 D16-100
47 D13-600 D13-601
49 D13-610
50 D13-611
52 D21-10 D21-102
55 SE4D
58 SE5/2A
59 SE5F
61 D18-130
63 D16-110
65 DS-110
70 D14-270
72 D14-280
83 D10-293
84 D18-160

Page 2, Issue 3.

Tube Coils
Tube Used on Tube
Coil Type number
Number

TW

20 D14-172 D14-173
21 D13-51

23 D14-181

24 D10-210

25 D14-150

26 D14-172 D14-173
28 D7-200 D7-201 .
29 D14-200 | D14-310

D14-280 D18-160

30 D13-47 D13-471
33 D10-240

45 D16-100 D16-110
48 D18-130

50 D9-110

52 D14-270

56 D10-293




Scan Coils Data Display or Monitor Tubes

CURRENT TYPES

Tube Scan Tube Scan
Type Coil Type Coll
Number Number
M14-100 TBY3 M38-100 TBY1
M38-101 TBY1
M16-100 hd M38-102 TBY1
M38-103 TBY1
M17-10 TBY2 M38-104 TBY1
M17-12 TBY2
M17-15 TBY2 M38-105 TBY1
M17-152 TBY2 M38-106 TBY1
M38-113 .
M19-100 TBY3 M38-120 TBY1
M38-121 TBY1
M21-13 TBY1
M38-122 TBY1
M23-110 TBY3 M38-142 hd
M23-111 TBY3
M23-112 TBY3 M44-120 TBY1
M23-113 TBY3
M50-120 TBY1
M24-120 TBY1
M24-121 TBY1 M61-120 TBY1
M24-130 hd
59-60/90/037 hd
M28-12 TBY3 59-60/90/074 hd
M28-13 TBY1
M28-132 TBY1
M28-133 TBY1
M31-120 TBY3
M31-184 TBY1
M31-185 TBY1
M31-190 TBY3
M31-191 TBY3
M31-192 TBY3
M31=-212 TBY3
M31-213 TBY3
M36-141 *

* For scan coil information on these tubes contact -

Brimar Equipment Sales Department or Brimar Export Division.

Thorn Radio Valves and Tubes Limited BHIMAH

Page 1, Issue 2.



RHOSEHORSSCREENS

WA Screen for Colour Television Control Rooms

The facilities and organisation provided by Thorn Radio Valves and
Tubes Limited meet the requirements of the M.O.D. (P.E.) Defence
Standard 05-21 and BS 9000.

HEALTH AND SAFETY AT WORK ACT, 1974

Attention is drawn to the recommendations under this heading in the Operational
Recommendations.

WARNING

These tubes should be used in accordance with their published ratings, and in
conformity with the Operational Recommendations of the company’s data hand-
book. The company will not entertain claims for loss or damage where this advice
has been disregarded.

Thorn Radio Valves and Tubes Limited HIM A
Mollison Avenue - Brimsdown - Enfield - Middlesex EN3 7NS







Phosphor Screens Equivalents &
Data Summary

Corresponding Aﬁ’ff:i?:f:ﬁ: Kelly Chart Flicker
Designations Time to 10% Colour Threshold* Tyli):gal
New |EIA [OId | Spot [Raster| Fluorescence Hz
AA |P16| - ]0.12us Bluish- - Flying-spot scanning
purple (UV)
BE | P11 |T3t 40us Blue - Oscillography &
photography oc
oL
GE | P24 |[T5 [1.5pus Green - Flying-spot scanning T uZJ
GH | P31 |- 40us| 0.2 s | Green 45 General oscillography c% o
& photography o E:_-,
- X
GJ |P1 |T1 25ms| 30ms | Yellowish- 36 General oscillography o @«
green & photography
GL (P2 |- 40us] 0.5 s | Yellowish- 40 General oscillography
green & photography
GM | P7 |T6t |0.5s8& 7 8 §§ Purplish-blue 1 38 Radar & oscillography
GP |- - 100 us| 0.5 8 | Green ** 45 Data display
GR [P39 | - 150ms 2 g | Yellowishgreen 30 Radar & data display
GS | - - 0.9 us Yellowishgreen - Flying-spot scanning
GT | - - 0.9 us Bluish-green - Flying-spot scanning
GV | - - 98 Green 1 38 Radar & oscillography
GW [P42 | - 30 us8|0.2 8 Green 40 Data display
GX [P44 | - 1.2 m Yellowishgreen 45 Data display
GY P43 | - 1.2 m Y ellowish-green 45 Data display.
KB | - |T14 1.58 | Bluish-green } 38 Radar & oscillography
LA | = |T11 ]| 25ms] 50ms | Orange 36 Data display )
LC [P26%|T7 25 8 Orange 22 Radar &oacmom
LD [p33 |T15 58 |Orange 20 Radar
LG |- T13 4 8 | Orange 18 Radar & data display
w P4 |T4 10 us | 10 ms | White 45 Monochrome
television
WA |- - 10 us | 10 ms | White 45 Television monitors
. Over a range of observers and display arrangements the onset of flickers may
vary by at least SHz from the above figure.
t Approximate. b The phosphorescence is yellow=green.
§ Yellowish-green component. T The phosphorescence is yellowish-green.

A The fluorescence at high brightness is bluish-green.

While alternative phosphors can be supplied to special order, most tube types are
produced for stock with the particular phosphor most in demand by equipment
manufacturers.

Thorn Radio Valves and Tubes Limited BHIMAH

Page 1, Issue 12,
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TYPICAL PHOSPHOR RASTER PERSISTENCE CURVES
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AA Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE AA/PI6
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Phosphor Screen AA
P16

AA/PI6 PERSISTENCE ANODE VOLTAGE = 20kV
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BE Phosphor Screen
P11

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE BE/PII
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Phosphor Screen BE

PH1
BE/PII PERSISTENCE
100 ANODE VOLTAGE = 3kV
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Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT.SCREEN TYPE GE/P24/T5S
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Phosphor Screen

100

PERCENTAGE OF INITIAL LIGHT OUTPUT
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AGH Phosphor Screen
P31

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT SCREEN TYPE GH/P3I
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Phosphor Screen GH
’ P31

GH/P3I PERSISTENCE
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GJ Phosphor Screen
P1
T1
RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GJ/PI/Ti
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Phosphor Screen GJ

T
GJ[PI/TI PERSISTENCE
ANODE VOLTAGE =3kV ANODE CURRENT =25pA
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GL Phosphor Screen
P2

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE GL/P2

1 0383

90

uug 2EEE ClE CO-ORDINATES
x=0°279
y=0-534

80

44

70

50

40

RELATIVE SPECTRAL ENERGY

30

20

400 500 600 700
WAVELENGTH (\) nm

Issue 1, Page 1



Phosphor Screen

GL/P2 PERSISTENCE
ANODE VOLTAGE = 3kV
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GL Phosphor Screen
P2

GL/P2 PERSISTENCE
FINAL ANODE VOLTAGE =I5kV
INITIAL LUMINANCE =1 FOOT LAMBERT (3-43nt)

Excitation: continuous focused raster

Measured on C.R.T. with aluminised screen
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Phosphor Screen 6L

P2
GL/P2 PERSISTENCE
FINAL ANODE VOLTAGE = I5kV
Excitation: single 20ms raster ot IpA/cm?
Measured as average luminance of raster on C.R.T. with gg
aluminised screen. T o
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GM Phosphor Screen

6

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE GM/P7/T6
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YELLOWISH- GREEN COMPONENT

e
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GM Phosphor Screen
P7
T6
GM PERSISTENCE
YELLOWISH- GREEN COMPONENT
FINAL ANODE VOLTAGE = ISkV
Excitation: single 20ms raster at IpA/cm?
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Phosphor Screen GP

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN TYPE GP
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GP Phosphor Screen

GP PERSISTENCE
ANODE VOLTAGE = 4kV ANODE CURRENT = 2:5pA
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- Phosphor Screen GP

GP PERSISTENCE

FINAL ANODE VOLTAGE [I5kV

INITIAL LUMINANCE =1 FOOT LAMBERT (3:43nt)
Excitation: continuous focused raster

Measured on C.R.T. with aluminised screen
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Phosphor Screen

P39
RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GR/P39
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Phosphor Screen GR
P39

GR/P39 PERSISTENCE
ANODE VOLTAGE = 20kV ANODE CURRENT = 5pA

Measured after continuous line scan excitation at {6kHz
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GR Phosphor Screen
P39

GR/P39 PERSISTENCE

ANODE VOLTAGE = I5kV
INITIAL LUMINANCE =1 FOOT LAMBERT

Excitation: Continuous focused raster
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Ph GR
osphor Screen P39

GR/P39 PERSISTENCE

FINAL ANODE VOLTAGE =15kV

Excitation: single 20ms raster at IpA /cm?
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Measured as average Iuminance of raster on C.R.T. gf
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Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GS
THIS CURVE VARIES WITH CURRENT DENSITY
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Phosphor Screen GS

GS AND GT PERSISTENCE

ANODE VOLTAGE = I5kV

Excitation: Puised focused spot
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GT Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GT
THIS CURVE VARIES WITH CURRENT DENSITY
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Phosphor Screen | GT

GS AND GT PERSISTENCE

ANODE VOLTAGE = I15kV

Excitation: Pulsed focused spot
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GV Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRBUTION
OF TYPICAL CRT SCREEN TYPE GV
KELLY CHART COLOUR—YELLOWISH-GREEN (Phosphorescence)

SCREEN VOLTAGE =I5kV CIE CO-ORDINATES > O.28
y O.53
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FINAL ANODE VOLTAGE = I5kV
INITIAL LUMINANCE = | FOOT LAMBERT (3.43nt)

Excitotion: 10 x I0cm? 405 line continuous raster

uaaldg Joydsoyd

A

3ON31SiSd3d A9

’

2 4 6 8 2 4 6 8 2 4 6 8 2 4
0 10 100

TIME AFTER CESSATION OF EXCITATION (s)

o

PHOSPHOR

SCREENS

Ad



GV

FINAL ANODE VOLTAGE = I5kV

Phosphor Screen

GV PERSISTENCE

Excitation: single 20 ms roster at IpA/cm?
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Phosphor Screen

GW
P42

GW/P42 PERSISTENCE AND BUILD-UP

ANODE VOLTAGE=15kV ANODE CURRENT=IOpA
Excitation: Single focused raster at IHz. Raster 25mm x 25mm
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Phosphor Screen GW
P42
GW/ P42 PERSISTENCE

FINAL ANODE VOLTAGE = I5kV

Excitation: single 20msraster ot IpA/cm?2

. o
Measured as average luminance of raster on C.R.T. with o‘é’
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GX Phosphor Screen
P44

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF
TYPICAL CRT SCREEN TYPE GX /P44
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Phosphor Screen GX
P44

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF
TYPICAL CRT SCREEN TYPE GX / P44

MEASURED IN 5nm BANDWIDTHS.
FINAL ANODE VOLTAGE  I5kV
FINAL ANODE CURRENT  20uA
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GX Phosphor Screen
P44

GX / P44 PERSISTENCE
FINAL ANODE VOLTAGE = 20kV
PULSED SPOT
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GY Phosphor Screen
P43

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF
TYPICAL CRT SCREEN TYPE GY /P43
MEASURED IN 5nm BANDWIDTHS.

FINAL ANODE VOLTAGE = I5kV
FINAL ANODE CURRENT = 20 uA
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Phosphor Screen GY
P43

GY/P43 PERSISTENCE
FINAL ANODE VOLTAGE = 20 kV
PULSED SPOT
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LA Phosphor Screen
T11

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE LA/THt
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Phosphor Screen LA
‘.1'11

PERSISTENCE CHARACTERISTICS OF TYPICAL
100 C.R.T. SCREEN LA/TI!I

so A\ SCREEN VOLTAGE =15kV
SCREEN CURRENT =100pA PEAK
EXCITATION: - SINGLE FOCUSED SPOT
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LA Phosphor Screen

PERSISTENCE CHARACTERISTICS OF TYPICAL
ALUMINISED C.R.T. SCREEN LA/TII

ANODE VOLTAGE = IOkV

INITIAL LUMINANCE =| FOOT LAMBERT

60 EXCITATION: - CONTINUOUS, FOCUSED, 405 LINE|
\ INTERLACED RASTER,I50mm x I50mm
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Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE LC/T7
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LC Phosphor Screen
T7

PERSISTENCE CHARACTERISTICS of typical aluminised CRT screen.

Excitation—Continuous, focused, 405 line, interlaced raster, 150 mm x 150 mm.

Final Anode Voltage—10 kV.

Note—This screen is liable to burn if a stationary or slow-moving spot is used even
with low values of beam current.
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Phosphor Screen :"‘7:

PERSISTENCE CHARACTERISTICS of typical aluminised C.R.T. screen.
Excitation—Continuous, focused, 405 line, interlaced raster, 150 mm x 150 mm.
Initial Luminance—1 Foot Lambert.

Note—This screen is liable to burn if a stationary or slow-moving spot is used even
with low values of beam current.
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‘II.'"l: Phosphor Screen

LC/T7 PERSISTENCE

FINAL ANODE VOLTAGE = IS5kV
INITIAL LUMINANCE = | FOOT LAMBERT (3-43nt)

Excitation: continuous focused raster
Measured on C.R.T. with aluminised screen
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Phosphor Screen LC
T7

LC/T7 PERSISTENCE

FINAL ANODE VOLTAGE =I15kV
Excitation: single 20 ms raster at |pA/cm?

Measured as average luminance of raster on C.R.T. with
aluminised screen
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LD Phosphor Screen
P33

T15
RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE LD/P33/TIS
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Phosphor Screen LD
P33
T15

Note—This screen is liable to burn if a stationary or slow-moving spot is used even with
low valves of beam current.

PERSISTENCE CHARACTERISTICS OF TYPICAL
ALUMINISED CRT. SCREEN LD/P33/TIS

FINAL ANODE VOLTAGE = I5kV
EXCITATION :- CONTINUOUS , UNFOCUSED, 405 LINE, INTERLACED

0.2 RASTER, ISOmm x I50mm, APPLIED FOR 2 MIN
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LD

Phosphor Screen

P33
T15

Issue

LD/P33/TiS PERSISTENCE

FINAL ANODE VOLTAGE = I5kV
INITIAL LUMINANCE = | FOOT LAMBERT (3.43nt)

Excitation: continuous focused raster
Measured on C.R.T. with aluminised screen
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Phosphor Screen LD
P33

T15
LD/P33/TIS PERSISTENCE

FINAL ANODE VOLTAGE * IS kV

Excitation: single 20ms raster at IpAk:ln2
Measured as average luminance of raster on C.R.T. with
aluminised screen,
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LG
‘T13

- Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE LG/TI3
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PERSISTENCE CHARACTERISTICS OF LG/TI3 PHOSPHOR
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LG Phosphor Screen
13

LG/TI3 PERSISTENCE
FINAL ANODE VOLTAGE =15kV

Excitation: single 20ms raster ot 1pA/cm?

Measured as average luminance of raster on C.R.T. with
aluminised screen
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Phosphor Screen ALUMINISED
W SCREEN

CHARACTERISTIC

CHARACTERISTIC CURVE OF
AVERAGE ALUMINISED W SCREEN

RELATIVE LUMINOUS INTENSITY AT
VARIOUS FINAL ANODE VOLTAGES
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WA Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE WA

THIS SCREEN IS A VISUAL MATCH TO THE STANDARD
LIGHT SOURCE D6500
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Phosphor Screen WA

WA PERSISTENCE

FINAL ANODE VOLTAGE = I5kV
INITIAL LUMINANCE = | FOOT LAMBERT (3.43nt)

Excitation: continuous tocused raster

Measured as average luminance of raster on C.R.T.
with aluminised screen
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WA Phosphor Screen

WA PERSISTENCE

FINAL ANODE VOLTAGE =I15kV
Excitation: single 20ms raster at IpA/cm?

Measured as average luminance of raster on C.R.T. with
aluminised screen.
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RINBIGUIES

BATES, BASES
CABSNSOCKETSEE
SCANJCONS

The facilities and organisation provided by Thorn Radio Valves and
Tubes Limited meet the requirements of the M.O.D. (P.E.) Defence
Standard 05-21 and BS 9000.

HEALTH AND SAFETY AT WORK ACT, 1974

Attention is drawn to the recommendations under this heading in the Operational
Recommendations.

WARNING

These tubes should be used in accordance with their published ratings, and in
conformity with the Operational Recommendations of the company’s data hand-
book. The company will not entertain claims for loss or damage where this advice
has been disregarded.

Thorn Radio Valves and Tubes Limited RIM
Mollison Avenue - Brimsdown - Enfield - Middlesex EN3 7NS







Graticule Type 26

DETAILS OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 26 normally used on tubes with 13 cm diagonal .
The graticule x and y axes will be on tube face axes t 2°.
The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BH'MAH
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Type 32 Graticule

DETAILS OF GRATICULE
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Dimensions In mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 32 normally used on tubes with 10 cm diagonal.
The graticule X and Y axes will be on the tube face axes + 2°.
The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BmMAH
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Graticule Type 34

DETAIL OF ONE QUADRANT OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 34 normally used on tubes with 13 cm diagonal.
The graticule x and y axes will be on tube face axes + 2°.
The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BHIMAH
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Type 42

DETAILS OF GRATICULE

Graticule

=5 —fo

po—A{ QO —=

All dimensions in mm
This dual purpose internal graticule is suitable for direct view or for illumination with

an appropriate light guide.
Graticule type 42 normally used on tubes with a 10 cm diagonal.
The graticule axes will be on the tube face axes + 2°.

70

Not to be scaled

The centre of the graticule will be within 1 mm of the’mechanical centre of the face.

Thorn Radio Valves and Tubes Limited

Page 1,

Issue 2.

BRIMAR



Graticule Type 50

DETAIL OF ONE QUADRANT OF GRATICULE
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GRATICULE 50

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

8quare with 10 mm side. x and y axes, with markers at 10% and 90%.

Graticule 100 mm x 80 mm normally used on tubes with 14 and 15 cm diagonal.
The graticule x and y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

GRATICULE 51 : Bonded face-plate light guide.

Tubes with graticule designation 51 (e.g. D14-280GH/51) have a 50 graticule together
with a bonded face-plate to provide an alternative method of light injection and hence
illumination of the graticule.

The bonded face-plate increases the tube overall length.

Thorn Radio Valves and Tubes Limited BH'MAH
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Type 58 Graticule

DETAILS OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 58 normally used on tubes with 10 cm diagonal.
The graticule X and Y axes will be on the tube face axes + 2°.
The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BH'MAH
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Graticule Type 70

DETAIL OF ONE QUADRANT OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Squares with 12.3 mm side. x and y axes.

Graticule normally used on tubes with 18 cm diagonal.

The graticule x and y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BH'MAH
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Type 82 Graticule
Type 98

DETAILS OF GRATICULE
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All dimension in mm Not to be scaled
This dual purpose internal graticule is suitable for direct view or for illumination
with an appropriate light guide.

The graticule X and Y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Type 98

This is the standard graticule suitable for most 14 cm diagonal tube types.

Type 82
This graticule is specially designed for use on certain mesh p.d.a. tubes. for
example, D14-280GH/82 and D14~-310GH/82.

Thorn Radio Valves and Tubes Limited BHlMAH
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Graticule Type 90

DETAILS OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 90 normally used on tubes with 10 cm diagonal.
The graticule X and Y axes will be on the tube face axes + 2°.
The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BHIMAH .
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Gauge Reference

No. 6 Line Gauge
For C.R. Tubes having a Nominal Neck Diameter of 34-5 mm
1 M
| [}
' |
! )
! |
' |
| 70
] |
| 1
] |
1 1
| !
.‘L. P e
ll: ® ! Zposmou OF
35:252:013 REFERENCE LINE
DIA
152015
fe———2°DIA

3

T =35:5DIA - l

-t 101 ENLARGMENT
OF MOUTH FORM

All dimensions in mm unless otherwise stated.
NOTE 1—Deflector Yoke Design

The internal dimensions of the yoke must never be smaller
than the maximum internal dimensions of the gauge.

NOTE 2—Tolerances

The tolerances shown are initial manufacturing limits,
The figures given below are the maximum allowable limits

for wear :
(A) + 0-059 (B) + 0075

Thorn Radio Valves and Tubes Limited BRIMAR
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Reference Gauge
Line Gauge No. 12

For C.R. Tubes having a Nominal Neck Diameter of 36-5mm,

TAPER OF 6°
BETWEEN X ANDY

SCAN COILS

w2
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- <5
Sm

=]
Lwo
—
qg?
o <
odo
@ x

All dimensions in mm

NOTE 1—Deflector Yoke Design

The inner surface of the yoke must not extend into the
shaded region and the internal dimensions of the yoke must
never be smaller than the maximum internal dimensions of
the gauge.
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Gauge Reference
No. 13 Line Gauge

For C.R. Tubes having a Nominal Neck Diamater of 36-5 mm
~46-84 DIA
889 DIA

824 DIA
3917 2001,
DIA

129, | ;
| i .
. 138 27
T - bﬂfon
127£012RAD
78
TAPER OF 6° BETWEEN
XAND Y

5

--lm 19380 .

SO ———

All dimensions
In mm

NOTE 1—Deflector Yoke Design

The inner surface of the yoke must not extend into the
shaded region and the internal dimensions of the yoke must
never be smaller than the maximum interna!l dimensions of

the gauge.

[ 2l A

Issue 3, Page 2



Reference Gauge
Line Gauge No. 15

A NECK GAUGE FOR CATHODE RAY TUBES
HAVING A NOMINAL NECK DIAMETER OF 28.5mm
AND DEFLECTION ANGLE (PICTURE DIAGONAL) 90°

. [
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o D
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86.9% .4
825%. -— LPx.oara

f——53.9 2 .05
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3t
REFERENCE LINE
6424
: 15.87¢.¢ ¢
’ 16.9¢.|
X _'L20.7td
12-72:4R P
77.024 Y- ___.t_.
12.7¢.1R
TAPER OF 6°
BETWEEN XX-YY
NOTE:—-
ON DEFLECTOR YOKE DESIGN
inner surtace of yoke must
not extend into shaded region
and internal dimensions of the
yoke must never be smaller
L_” 67"07--‘ thon the moximum internal
~f-.00 dimensions of the gauge
4ot
All dimensions in mm Not to be scaled
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Gauge Reference
No. 16 | Line Gauge

For C.R. Tubes having a nominal Neck Diameter of 28.5 mm
Deflection Angle 110° approx. (Picture Diagonal)

12702038 0D1A NOTE |

11432 038D
NOTE 2

All dimensions
in mm

NOTE 1.—Deflector Yoke Design.
The inner surface of the yoke must not extend
into the shaded region and the internal dimensions
of the yoke must never be smaller than the
maximum internal dimensions of the gauge.
NOTE 2.—Reference Line.
The Reference Line is determined by the plane
“*A-A" when the gauge is seated against the funnel.

Thorn Radio Valves and Tubes Limited BRIMAR
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Reference Gauge
Line Gauge No. 18

NECK DIAMETER 28.5 NOMINAL

ﬁf
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' *—45°
z .
e ) REFERENCE _
7, 7 LINE
/] 7
L0
n
7 2
2 2
2 2
? | %
l29.5 n;utg'*‘-
—— 39.5D1A —|
All dimensions in mm Not to be scoled
Thorn Radio Valves and Tubes Limited BRIMAR ‘
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Gauge Reference

No. 19 Line Gauge
26.00
DIA
So’O
g
7
/NI
4 /]
g
i
27.5{8'02
DIA
38.
DIA
All dimensions in mm Not to be scaled
Thorn Radio Valves and Tubes Limited BRIMAR
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~ Reference Gauge
Line Gauge No 20

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 90’

D
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Conforms to IEC 67-1V-7
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DIA — ©

All dimensions in mm L——SS DIA
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Not to be scaled
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Gauge
No 21

Reference

Line Gauge |

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 90°

70
—60
5095 MIN
5100 NOM 495 MIN
$1:05 MAX 5.00NOM
| 4100 | 5-05 MAX
| | |
N 90 | |
I o : [
& 4 f— 210 1055 MIN
4 l 18-6 NOM
) _:?, MlN_/ ' 18-65 MAX
]
ooy Noe |
635 MIN
636 NOM
63-7MAX
6

Conforms to IEC67-IV-6
and to JEDEC G156

All dimensions in am

NN

N\ \\\\\‘\\\\\

~20-90 MIN

jeo— 2090 NOM =
20497 MAX®

400

Thorn Radio Valves and Tubes Limited
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Reference Gauge
Line Gauge No. 22

NECK DMMETER?O NOMINAL DEFLECTION ANGLE 110°
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All diaensions inam Not to be scaled
Thorn Radio Valves and Tubes Limited BH'MAH
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Gauge Reference
No 23 ‘ Line Gauge

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 70°
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All dimensions in mm Not to be scaled

Thorn Radio Valves and Tubes Limited BRIMAR



Reference Gauge
Line Gauge No. 31

NECK DIAMETER 28 NOMINAL DEFLECTION ANGLE 53°
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e
17
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All dimensions in mm *‘_::::085:88_.* Not to be scaled
Thorn Radio Valves and Tubes Limited BHIMAH
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B7G/D Base

8 A
13 MIN MAX
MAX T
1-:066 MAXJ L
1016 NOM
O-966MIN
0-88 MAX T
0-39 MIN

| ‘{ 0-63MAX I

All dimensions in mm Third angle projection Not to be scaled

The drawing shows the numbering of the pins as seen from their free ends.

* The dimensions fixing the position of the pins refer to the fixed ends of the pins. The
disposition may be checked by the appropriate gauge.

t This dimension may vary within the limits shown around the periphery of any indi-
vidual pin. The surface of the pin is convex or conical in shape and is not brought to
a sharp point.

3 This surface is flat.
Conforms to JEDEC E7-91.

Thorn Radio Valves and Tubes Limited BH'MAR
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Base B8H

1 g
23.22
DETAIL OF PIN f—— 3 5min :‘—"I

3.420% ]

' % L}

8-458 6.35 10-41min 412-70max

—-Lo-ooux _I_.—i‘_n:’_ J d (17:53min) (20-83max

C

——T-O-Ilnln’ IL{‘I_
~ |- I
0-635 max 11-{Smax 2timie
FLAT SURFACE AT 1 10.49min [*
END OF PIN
w2
S2z2
o @ =
Cuns
=S
rO2g e
] g [N 2]
o
DETAIL OF KEY 8 PINS 10162
DETAIL OF KEY 2 O:O8iDIA.
EQUALLY
SPACED ON
15.240 PITCH

o-Simax 'Lqr:
rad, W ~CIRCLE OIA.

'
0373

All dimensions in mm. » Not to be scaled.
The millimetre dimensions are derived from the original inch dimensions.
The drawing shows the numbering of the pins as seen from their free ends.
* Dimensions for variant B8H base.
t This dimension may vary within the limits shown around the periphery of any individual

pin. This surface of the pin shall be convex or conical in shape and shall not be brought
to a sharp point. .

{ These dimensions illustrate current practice and are not regarded as compatibility
features.

Note :

Base pin positions are held to tolerances such that the base will fit a flat-plate auge
having a thickness of 9-525 mm and eight equally spaced holes of 1-397 + 0-013 mm
diameter located on a 15-240 4- 0-013 mm diameter circle. The gauge is also provided
with a centre hole to provide 0-254 mm diametric clearance for the spigot and key. Pin fit
in the gauge shall be such that the entire length of pins will, without undue force, enter
into and disengage from the gauge.
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B8H B
Sparkguard R ase

B8H SPARKGUARD R C.R.T. BASE CONNECTIONS

FOCUS
VOLTAGE
SUPPLY
9 TO EXTERNAL
VOLTAGE CONDUCTIVE
SUPPLY COATING
S22k 22210
- ; <

TO

GRID —VIDEO

CIRCUIT OUTPUT
LN

SPARKGAP RING

WITHIN BASE h h +7¥ POINT

ELECTRICAL CONNECTIONS
VIEW FROM FREE END OF BASE PINS

A metal ring within the B8H base, which is taken out to pin 5 (sg), forms a spark gap
to all othertube electrodes thus providing flashover protection for all external electrode
circuits and components.

All leads must be as short and direct as possible. The external conductive coating
should be connected to pin 5 only, with no other connection to chassis.

The resistors, preferably carbon composition type, in series with the supply leads
should be such as to have a minimum surface leakage path between leads of 10 mm.

Tube types with the above sparkguard base have a suffix R after the type number and
should only be used if the circuit modifications as above are incorporated.

Thorn Radio Valves and Tubes Limited BHIMAH
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Base B8H
Sparkguard S

B8H SPARKGUARD S C.R.T BASE

TO EXTERNAL

& _L CONDUCTIVE
- . COATI
279 % 128 - 2.s TING
¥ | | 9 FOCUS
U L VOLTAGE VOLTAGE
SUPPLY SUPPLY

2:2k)
MIN

VY

13-84RAD

VIEW FROM FREE END ELECTRICAL CONNECTIONS

A metal plate within the B8H base, which is taken out to a flat, side, earthing tag, forms a
spark gap to the first anode and focus electrode. The plastic of Sparkguard S is coloured
black.

Tube types fitted with this base have a suffix S after the type number. Sparkguard Stubes
can be used in any set without circuit modification, but in sets designed for Sparkguard R
protection the side tag must be bonded to pin 5 on the socket.

It is recommended that the earthing tag should be returned to the e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>