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SCTTL - Advanced Customisation
Introduction

You’ve built your SCTTL and things aren’t entirely the way you’d prefer them. If so, then this short manual
is for you..

Want to make changes to the display?
What if you want to use a CRT different to the reference 3SP1 CRT?

Here’s how.
Customisations that require component values to be changed!

Beam On / Blanking Polarity

The available characters and colon shapes in the font EEPROM (IC32)
The drawn character positions (X direction)

The drawn lines in each character (X, Y and slope)

Screen Saver — Step distance

Screen Saver — Sleep timer

CRTs other than the 3SP1

All customisations are made to the Digital & Analogue Board except when another CRT is desired, where
the customisation is made to the PSU and CRT Board.

Beam on / Blanking Polarity
Jumper X5 sets the polarity of the blanking signal. It is provided in case
this board is to be used with another CRT board that has a different

blanking amplifier.

Linking 1 — 2 the signal will be low to turn the beam on
Linking 2 — 3 (default) the signal will be high to turn the beam on.

Fit as required by the beam on / blanking ampilifier in use.

Customising the Character Font and Colon Shapes

Each font entry in the EEPROM (IC32) consists of 16 bytes of data. The first 10 are for character positions
0 to 9 and the remaining 6 are pairs of colon shapes. To aid with the conversion of a font line arrangement
into the hexadecimal number required to programme the EEPROM there is a spreadsheet in the project
Dropbox document folder.

If you do develop another font or have just an idea then please let us have it!2

1Including the EEPROM contents.
2 Granted that the options aren’t exactly enormous...
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Finally, to transfer a new or modified font into the EEPROM you need a programmer. A simple manual
programmer is described in the / Common Stuff / 28CXX EPROM Programmer folder on the Sgitheach
public Dropbox. A PCB (but not a kit) is available. | built my first programmer on perfboard and a
prototyping board would also work well.

Drawn Character X Positions

The X position of the left hand corner of each of the 8 displayed characters (6 numbers and 2 colons) are
set by resistors in a simple DAC implemented by IC20 and IC19A:

225" C20"

IL TP13
ir =
R4 28k7 R5 10k0
—3 3

—J

TC19A
1M6132

CHRCLK ‘SWWT%”"“
IC20 R9 100k
+

|+ p
R11.49k9

Al N3 R e ) T
4

CHRCLK_A/1.3A
CHRCLK_B/1.34
CHRCLK_C/1.3A

Y4 Hi——  RI3240
+
E3 10 3
E2 Y6 S50k0 |
7 RI52
71—
R1716k5

N
74HCT238 R18 J4k3

1

A 4

The character clock (CHRCLK) counts 0 to 7 (binary 000 to 111) and turns each of the outputs from 1C20
high (5V) in turn. Output YO corresponds to the leftmost character (10s of hours) and output Y7
corresponds to the rightmost character (units of seconds).

The X position of the 8 characters can be adjusted. The default arrangement with the resistor values
shown (and in the kit) produces equispaced characters. However, you might want to put in more space
either side of the colon characters as an example. The resistor values are arranged to produce linear
steps at 0.5V intervals: 0, 0.5V, 1.0V ... 3.5V. This produces the equispaced characters. R7 sets the
position of the leftmost character, where X = 0 and so is omitted.

The other resistors are calculated by:

50000
Position(V)

Resistor(Q) =
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For example, for binary 100, the Y4 output needs to generate 2.0V from the DAC, this gives:

@ = 2500042

The nearest E96 1% resistor is 24.9 kQ and is used for R14.

Finally, rather than have the OPAMP output deliver 0 to a positive voltage, R4 provides a negative bias so
the OPAMP output is +1.75V. This resistor value is calculated in the same way:

200 285710
1.75

The nearest E96 1% resistor is 28.7 kQ and is used for R4.

On the project Dropbox in the manual folder there is a DAC resistor spreadsheet to help with these
calculations.

X, Y and Slope of the Drawn Character Lines

The X and Y of the centre point of each of the 8 lines that make up a single character are set by a simple
DAC implemented by IC23, IC21B and IC22A.

33p C27
1C23 II Char Y Size
R17 10kO R1
d +5Y — (
9 Ga R20 13k3 10k
SEGCLK_a/1.24 i o YO ii R22 40k2 5 ———
e 2] AL \7 Y EER— RsTomt | -
- 3] A2 Y3 52 ——— —3:
11 | IC22A
Y4 R26 40k2
6 | E3 10
Y5 —1—¢ = LM6132
—Q g Y6 [ R27 133 | GNDA
‘ w 20k0 !
R28
33p €29
i et
GO  74HCT238 RZ20K0 | ]

7
. R:30 =kl R3EZ } Char X Size
R33 8ko6 10k
11— b
R34 9k31 v
—(—1—— - ——
R36 20k0 . >7—
{ — + |
R38 124k | IC218

o R Y W
R40 41k2 | GNDA Ehadae

———1—¢
R41 15k4
—{—1—¢
R42 15k4

—
R

7 o\
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The line segment clock (SEGCLK) counts 0 to 7 (binary 000 to 111) and turns on each a
output of IC23 in turn. Output YO corresponds the line ‘a’ which is the topmost line in the
common method of labelling: f b

Output Y7 corresponds to line ‘h’. In the default arrangement this is placed in the centre of
the 7 segment character in a vertical position (we will come to how you set lines to be € c
vertical or horizontal later).

In this default arrangement characters lean slightly to the right.3 0.82,1.0

The coordinates shown here are the voltage outputs required from J

the X and Y DACs. | worked out these values by drawing the 7 + 1 ——

segments on graph paper first and measuring the centre point 4,4 .75 9§£ %Q 1.24,0.75

coordinates.
0.66, 0.5

The resistors are calculated using: 0.08. 0.25 éﬂg ﬁﬁ@ 1.08 0.25
10000 —o—
)

Resistor(Q) = —
Position(V) 0.5,0.0

For example the centre line, ‘g’ has centre coordinates 0.66, 0.5

The corresponding output is Y6, the X DAC resistor has a value of:

10000
— = 15152Q
0.66

The nearest E96 1% resistoris 15.4 kQ and is used for R41.

The Y DAC resistor has a value of:

10000
— = 20000£2
0.5

The nearest E96 1% resistor is 20.0 kQ4 and is used for R28.

A X or Y coordinate of 0 will produce a calculated result of infinite resistance — so the resistor is just
omitted.5> On the project Dropbox in the manual folder there is a DAC resistor spreadsheet to help you
with these calculations.

Since the line coordinates are the centre point of the line, we also need to say if the line should be drawn
horizontally or vertically (even if leaning slightly). This is carried out with a simple linear diode matrix: The

3 One limitation of the hardware is that a character cannot lean to the left...
4 Spot on!
5 Infinite | say!
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diode is fitted if the line is to be horizontal
and omitted for a vertical line. The common
7 segment character has lines ‘a’, ‘d’ and ‘g’
horizontal so the corresponding diode is
fitted: D32 for ‘@’ on output YO, D29 for ‘d’
on Y3 and D26 for ‘g’ on Y6.

Screen Saver - Step Distance

The screen image is moved slightly every
minute to try to avoid burning the phosphor.
Signals from the minute counter (MIN_A
and MIN_B) are fed to the analogue outputs
(Y and X respectively). High value resistors
R10 and R16 (499kQ in the standard kit) are
used to make the step distance small. You
can increase the resistor values to
decrease the step distance or decrease
their values to increase the step distance.
They do not have to be the same value.

Screen Saver - Sleep timer

SEGCLK"

+

Jc23

Horizontal line selector

Al diodes 1N4148
Standard fiiting is segments
a=Y0

® ;
SEGCLK_A/1.28, 1 YO
1 AO 14
SEGCLK_B/1.24
| SEGCLK C/12m 2 Al \X % 13
| 3 A2 12
Y3 11
5 E3 Y4 0
4 EZ =R
Y6
°q BT Y7
BND JAHCT238

d=Y3
g=Y6
i ot Tk e bt ok ke ket
NE NT ONE NE NF O OE OF
05 Oy 05 06 Oy 05 06 OF
= = =
— ~— —
woper
| TP14
R6 20ka
: —1
R8_10k0 ]
= .
5 t - {CH- X OJ lll"'l
Ri0 25 2" 1c108 g
—y — L LMg132 o
GHDA =
P15
GhDA
R16 499k
7
I
MIKF

The clock has a PIR detector that senses room occupancy. Each time the PIR sensor is triggered a timer is
reset but eventually, when the room has been unoccupied for long enough the timer will fire and this will
shut down the heater Royer power supply and the HT/EHT flyback convertor. The clock then goes to
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“sleep” with the CRT display off and power demand minimised. When the PIR is again triggered the clock
“wakes up”® and the cycle repeats.

The time it takes the timer to fire and put the clock to sleep can be customised. The time is dependent
upon the product of resistor R71 and capacitor C59. The default kit values are 100kQ and 100uF
respectively. With these values the time is about 25 minutes. Therefore, doubling the R7 * C59 value will
double the time period and so on. How soon the clock should be put to sleep is a matter of debate. A
fairly fast period will reduce CRT use and should prolong screen phosphor life. However, it can also be
argued that restarting the CRT heater strains it and this puts the tube at risk from heater failure.”

To be honest, we don’t know

which of these competing

factors — prolonging phosphor

life or prolonging heater life is

the most important. Q2

Personally, | have always used —K MPSA36 03

about 20 to 30 minutes as 100t P33 MSPAOG

being a reasonable time but »—I:

without any scientific proof. R69" IN4148 JC34
o 1re res R

The value of R71 can go up to -

several megaQ and the value o ] (RN

of C59 to 1000 pF. This will =B pis et

give the timer a period of 5 ok 74L514N

longer than 24 hours. TR CON —-L
NE555

The choice is yours... fggu oy B3 o =] g

Low leakage T aT -I_JOO”
N.B. If you want to watch the & &

timer decay on an
oscilloscope then you can
monitor TP35 which is marked as Time on the silkscreen. You must use a high resistance probe or else
you will disturb the timing as the oscilloscope will also discharge C59. | use a 100MQ divide by 100 probe
to achieve this.

6 Wake up takes about 10 seconds.
7The heater has a relatively low cold resistance and therefore draws more current when it is started so if you keep the heater running it is not subject to the
start up surge current.
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Alternatives to the 3SP1 CRT
The Power Supply & CRT Board sets the basic limitations for the specification of a suitable CRT:

6.3V heater up to 600mA.

[1.65kV] acceleration voltage.

up to [-100V] blanking voltage.

Electrostatic deflection and focus.

Symmetrical deflection.

Xand Y sensitives such that 250V will deflect the spot to the tube edge.
No PDA.

BB BB DDD

Whilst described as limitations they are not all entirely absolute. For example a CRT with a 4V heater
could be used but the heater Royer transformer would need to be modified. A tube with asymmetrical
deflection could work but the results would probably be disappointing.

“Low voltage” CRTs such as the DG7-32 are not suitable? as they operate with an acceleration voltage of
<1kV.

Due to the nature of the eight 7 segment character display it is most likely that a rectangular tube will look
the best. However, there is no reason why a circular CRT could not be used other than the aesthetic
appearance of the clock. CRTs with a high X/Y ratio look particularly good:

The 3ASP1 does not have a PDA (despite
appearances). The side connector is for the
electron gun’s acceleration anodes.

A 3ASP1 CRT as an example of a rectangular display with a high X/Y ratio

8 But see later in the manual...
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Rectangular CRTs that have been identified as likely candidates are (this is hot an exhaustive list):
50mm tubes:

< D6-100GH
75mm tubes:

3SP1 (reference CRT in the standard kit)
3AHP1
3ASP1
3AYP1
3BDP1
3BEP1
3BGP1
3BQP1
3UP1
3XP1
3YP1
D7-220
D7-221
D8-11

100mm tubes:
D9-10
160mm tubes:
16/7103U°
Tubes unlikely to work (too high voltage, have PDA, insensitive etc.)

4MP1

ANP1

4QP1

4VP1

D10-19

D14-11 ... and many, many more10

The phosphor colour and glow persistence must be considered when selecting a CRT. Unlike the display
on many scope clocks, this clock is not very dynamic i.e. with lots of moving lines. It is unlikely that a
long-persistence phosphor such as P2 or P7 will produce results more interesting than a common
medium (P1, P31) phosphor. It is not that these phosphors won’t work but the results will be perhaps
disappointing. The short blue P11 phosphor is a very nice colour but tends to produce a dim image.

9 A real monster..
10 Probably. It’s not easy to search for rectangular CRT designations on the interwebs....
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Annexes to this manual give information, data sheets and how to customise the clock to use the range of
CRTs that have been tested. If you wish, contact us if you are considering using another CRT.

This is not the end of the story:
The tube | want to use has a PDA. Can | still use it?

You can certainly try if it does not have a problem with any another limitation. Firstly, | would try and
connect the tube to the +300V test point (near to the flyback transformer). Many tubes will light up with
sufficient brightness to be useable. However, the electrostatic lens inside the tube will likely not be
correct and the image could be distorted. Secondly, | have available a small PDA PSU that will deliver up
to +2.1kV for the PDA. This is often sufficient.

I want to use a DG7/32 CRT as | already have one.

This is a low voltage CRT requiring < 1kV to operate. The problem now is the PSU & CRT Board needs to
be modified to reduce the HT and -EHT voltages.

Here is a suggestion on how to modify the board accordingly, just “thinking out loud” you understand:

Reduce the value of R46 and R47 to 120k (1% MF). This will reduce the HT from +300V to +240V
and the EHT multiplier steps to 240V per stage.

Omit the last two EHT multiplier stages, C12, C13, C17, C18, D28 to D31 and R42 to R45.

Link the -900V tap to the -1.5kV tap to bridge over the omitted stages

With just 3 stages the -EHT voltage will now be about 3x(-240) = -720V. With about +120V on the
acceleration anodes it means the tube will be operating with about 840V in total. This should be OK. You
will still need to check the grid voltage, unblanking and focus. This is an untested modification, | am just
trying to show how you can play with component values to rearrange the available voltages.
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Annex A - 3SP111 - Reference Desigh CRT

The main text covers the component values and wiring for this CRT. This is the reference CRT.

Oscilloscope tube

38mm x 76mm Direct viewed rectangular glass type
Pressed faceplate

Electrostatic deflection and focus

Clear, cylindrical faceplate

P1, P2, P4, P5, P7 and P11 phosphors available'2

BB BB BB

Tested in a Scope Clock TTL

11 Thank you Frank - https://frank.pocnet.net/sheets/168/3/3SP1.pdf
121f you can find them....
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CHARACTERISTICS
GENERAL DATA
Focusing Method Electrostatic
Deflecting Method Electrostatic

Types* Fluorescence Phosphoresceno;: Persistence

35P1 Green Medium
3SP2 Blue-Green Green Long
3SP4 White Short to Medium
3SP5 Blue Very Short
38P7 Blue-White Yellow Long
3SP11 Blue Short

Faceplate . . . Clear, Cylindrical

* In addition to the types shown, the 3SP- can be supplied with several other screen
phosphors.

ELECTRICAL DATA
Heater Voltage 6.3 Volts

Heater Current

o 5o 0.6 +10% Ampere
Direct Interelectrode Capaata.nces (approx )

Cathode to All Other Electrodes " 5 pf
Grid No. 1 to All Other Electrodes . . . . . 6.5 pf
Between Deflecting Plates 1-2 . . . . . . . 2 pf
Between Deflecting Plates 3-4 . . . 9 @ 2 pf
Deﬂec:mgPlateltoAllOdlerElecuodes % g 7.5 pf
Deflecting Plate 2 to All Other Electrodes . . . 6.0 pf
Deflecting Plate 3 to All Other Electrodes . . . 5.5 pf
Deflecting Plate 4 to All Other Electrodes . . . 6.5 pf

MECHANICAL DATA

Minimum Useful Screen Dimensions
Horizontal 5 R 2% Inches
Nerticab . i oo S @ % 5 @ B &d ¥5 114 Inches
Diagonal . & s WG b & o 3 Inches
Base (Small Shell Duodeca.l 12-Pm) 5w mE W & B12-43
Basing . . 5 GO ne v &% 12E
Base Ahgnment
The Plane through the Base Key and the Tube
Axis aligns with Long Axis of Tube Face %+ 10 Degrees
Trace Alignment!
Angle Betrween D1-D2 trace and D3-D4 trace . 90 £ 1 Degrees
D1-D2 trace Aligns with Long Axis of
Tube Face2 . . o s * 1.5 Degrees
Positive Voltage on D1 deflects Beam
approx. Toward Key
Posmve Voltage on D3 deflects Beam
. Toward Pin. No. 4
Bul s &G S % 48 C26 Exp6or equivalent
Wexght (nppmx) SR D S %4 Pound
RATINGS
MAXIMUM RATINGS (Absolute Maximum Values)
Anode No. 2 Voltage . . 3000 Volts dc
Anode No. 1 Voltage (Focusmg FJectrodc) 1200 Voles dc
Anode No. 2 Input . . . 6 Watts Max.
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35P1
3P

QUICK REFERENCE DATA

Oscilloscope Tube

114" x 3" Direct Viewed

Rectangular Glass Type

Electrostatic Deflection

Electrostatic Focus

Clear, Cylindrical
Faceplate

SYLVANIA ELECTRIC
PRODUCTS INC.

Electronic Components Group
ELECTRONIC TUBE DIVISION
SENECA FALLS, NEW YORK

A Technical Publication
APRIL, 1964
PAGE 1AOP 3

File Under

SPECIAL AND GENERAL
PURPOSE CATHODE RAY TUBES
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SYLVANIA

3M
b

PAGE 2

MAXIMUM RATINGS (Absolute Maximum Values) (con’td)
Grid No. 1 Voltage

Negative Bias Value . . . . . . . . . . « o v v v v v v oo 200 Volts dc
Positive Bias Value . . . . . . . . . . . . . .00 L. 0 Volts dc
Positive Peak Value . . . . . . . . . . . . v v v ¢« v o o . 2 Volts
Peak Heater-Cathode Voltage
Heater Negative with RespecttoCathode . . . . . . . . . . . . . . 140 Voles
Heater Positive with RespecttoCathode . . . . . . . . . . . . . . 140 Volts
Peak Voltage between A2 and any DeflectingPlace . . . . . . . . . . . . . 550 Volts
TYPICAL OPERATING CONDITIONS
Anode No. 2 Voltage . . LN S E SR MRS SR S 2000 Volts dc
Anode No. lVolugeforFocus e e e v e e e e e e e e 4 . . 330t0 620 Volts dc
Grid No. 1 Voltage Required forCutoff® . . . . . . . . . . . . . . =58tw-135 Volts dc
Deflection Factors
Deflecting Plates 1-2 . . . . . . . . . . . « « « « « « « . 14610 198 Volts dc/Inch
Deflecting Plates 3.4 . . . . . . . . . . . . . . . 104 to 140 Volts dc/Inch
Spot Position (Focused, Undeflected)4 . . . . . . . . . . . WxthmalmeSqwe
CIRCUIT VALUES
Grid No. 1 Circuit Resistance . . . AL F PR R TT ER 1.5 Megohms Max.
Resistance in Any Deflecting Plate Cm:tuts P B EEEESNE @ REE g 1.0 Megohms Max.

NOTES:

1. Deflecting plases 1 & 2 are nearer the screen, and scam the major dimension of the screen. Plates 3 & 4 are nearer
the base, and scam she minor dimension of the screem.

2. The D1-D2 srace scanming through ihe geomesric cemter of sthe sube face will be parallel to the long axis of the
sube face, within the limits specified.

3. Visual extincsion of sndeflected focused spos.

4, With deflecting plases conmected to Anode No. 2 and with tube shiclded. The sides of the limst square will be
parsllel 10 1he deflection axes.

5. It is recommended that the deflecting plate circust resistances be approximasely equal.
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SYLVANIA
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3SP1 Focus Divider Chain Resistors

Part Number Value
R54, R58, R60, R64 560k 5% CF
R65, R71, R75, R78 4M7 5% CF
R66, R67 100k 5% CF
R77 22k 5% CF
R70 1M trim pot
R72,R76, R79 470k 5% CF
R80 500k trim pot
X8 2 way screw connector
3SP1 CRT Socket B12-43 Board to Socket Wiring
Socket Pin Function Board Connection Wire Rating Wire Colour
1 Heater H1 on X11 EHT
2 Grid Grid on X10 EHT
3 Cathode Cathode on X10 EHT
4 Focus Anode Focus on X10 EHT
5 N/C
6 D3 Y2 on X7 HT
7 D4 Y1 on X7 HT
8 Acceleration Anodes A3 on X7 HT
9 D2 X1 0n X8 HT
10 D1 X2 on X8 HT
11 N/C
12 Heater H2 on X11 EHT
Notes

1. When using the vertical case the Y connections need to be reversed.
2. Wire colours are depicted as supplied in the standard kit.

3SP1 Trace Rotation Coil

Not used - Omit Q20, Q24, R85, R89, R90, R91 and X12.

3SP1 Additional Electrodes
None - Omit R55, R61 and X8 is a 2 way screw connector with the S connection unused.

B12-43 Socket

These are commonly available on ebay. If a kit is bought with a 3SP1 CRT then a new socket will

be included.
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Annex B -3ASP113 CRT

38mm x 76mm Direct viewed rectangular glass type.
Clear, flat, pressed faceplate.

Electrostatic deflection and focus.

High deflection sensitivity.

P1, P2 and P11 phosphors.

S B DB B

Note that the tube does not have a PDA, the side connector connects to the acceleration anodes.

Tested in a Scope Clock TTL

13 Thank you Frank - https://frank.pocnet.net/sheets/168/3/3ASP1.pdf
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SYLVANIA
4@' - engineering data service %ﬁf,‘

CHARACTERISTICS
GENERAL DATA
Focusing Method
Deflection Method <
Types* Fluorescence Phosphorescence
3ASP1 Géeik 00 s
3ASP2 Blue-Green Green
3ASP11 Blue

Faceplate

*In addition to the types shown, the 3ASP- can be supplied w

other screen phosphors.

ELECTRICAL DATA

Heater Voltage

Heater Current B I

Direct Interelectrode Capacitances (approx.)
Grid No. 1 to All Other Electrodes
Between Deflection Plates 1-2
Between Deflection Plates 3-4

Deflection Plate 1 to All Other Electrodes

Deflection Plate 2 to All Other Electrodes
Deflection Plate 3 to All Other Electrodes
Deflection Plate 4 to All Other Electrodes

MECHANICAL DATA

Minimum Useful Screen Dimensions
Horizontal
Vertical

Bulb

Base . . .

Basing . . . .

Anode No. 2 Contact

Base Alignment

Electrostatic
Electrostatic
Persistence
Medium
Long
Short

Flat, Clear
ith several

6.3 Volts

0.6 == 10% Ampere

LEA 448 or Eq

45 uuf
2.0 ppf
25 p.‘u.f
6.5 ,up.f
5.5 upf

23 Inches
115 Inches
uiv.

B8-218

8KF

J1-22

Pin #3 aligns with major axis of tube face within 10°, and is on

same side as anode contact (J1-22)
Trace Alignment

Positive Voltage on D1 (Pin #2) with respect to D2, (Pin #1)

deflects spot approximately toward Pin #3.

Positive Voltage on D3 (Pin #6) with respect to D4, (Pin #7)

deflects spot approximately toward Pin #5.
Angle between D1-D2 and D3-D4 traces

Angle between D1-D2 and major axis of tube face

Deflection Plates
D1 and D2 are nearer to the tube face
D3 and D4 are nearer the base
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SYLVANIA

QUICK REFERENCE DATA

114” x 3" Direct Viewed
Rectangular Glass Type
Clear, Pressed Faceplate
Electrostatic Deflection
Electrostatic Focus

Higeh Deflection
nsitivity

BKF

SYLVANIA
ELECTRONIC TUBES
A Division of
Sylvania Electric Products Inc.
PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepared and Released By The
TECHNICAL PUBLICATIONS SECTION
EMPORIUM, PENNSYLVANIA

MARCH, 1960
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SPECIAL AND GENERAL PURPOSE
CATHODE RAY TUBES
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SYLVANIA

JASP1

JASP*

PAGE 2

Page 19 of 51

RATINGS

MAXIMUM RATINGS (Absolute Maximum Values)

Anode No. 2 Voltage
Anode No. 2 Input
Anode No. 1 Voltage (Focusmg Electrode)
Grid No. 1 Voltage
Negative Bias Value .
Positive Bias Value .
Positive Peak Value . ;
Peak Voltage between Anode No. 2 and Any
Deflection Plate s b
Altitude

TYPICAL OPERATING CONDITIONS

Anode No. 2 Voltage
Anode No. 1 Voltage for Focus .
Grid No. 1 Voltage Required for Cutoff!
Deflection Factors

Deflection Plates 1-2

Deflection Plates 3-4 .
Spot Position (Undeflected, Focused)2
P1 Light Output* . &
Modulation$
Line Width A¢é

CIRCUIT VALUES

Grid No. 1 Circuit Resistance
Deflection Circuit Resistance?

NOTES:

[ N s

. Visual extinction of undeflected focused spot.

. With the tube shielded and with the deflection plates connected to Anode No. 2, the square shall be centered
on the tube face with its sides parallel to the deflection axis.

. Measured by compressed raster method starting with conditions of Note 5.

Version 1.1.3

3000
6.0
1200

140

600
35,000

2000
400 to 700
-40 to -70

68 to 92

28 to 38
Within 2 15
20

38

0.65

15
1.0

. It is recommended that the deflecting electrode circuit resistances be approximately equal.
. Raster size 113" x 1 9/16”.
. Measured at 20 Ft. L. on a raster 15" x 1 9/16".

Volts dc
Watts

Volts dc
Volts dc
Volts dc
Volts

Volts

Feet

Volts dc
Volts de
Volts de
Volts dc/Inch
Volts dc/Inch
mm Square

Ft. Ls Min.
Volts dc Max.
mm Max.
Megohms Max.
Megohms Max.
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3ASP1 Focus Divider Chain Resistors

Part Number Value
R54, R58, R60, R64, R72, R76 560k 5% CF
R65, R71, R75, R78 4M7 5% CF
R66, R67 100k 5% CF
R77 22k 5% CF
R70 1M trim pot
R79 470k 5% CF
R80 500k trim pot
X8 2 way screw connector

3ASP1 CRT Socket B12-43 Board to Socket Wiring

Socket Pin Function Board. Wire Wire Colour
Connection

1 D2 X1 0on X8 HT
2 D1 X2 on X8 HT
Cathode Cathode on X10
3 EHT
Heater H2 on X11
4 Grid Grid on X10 EHT
5 Focus Anode Focus on X10 EHT
6 D3 Y2 on X7 HT
7 D4 Y1 on X7 HT
8 Heater H1 on X11 EHT
Side contact J1-22 Acceleration Anodes A3 on X7 HT

Notes
1. When using the vertical case the Y connections need to be reversed.
2. Wire colours are depicted as recommended but not essential.

3ASP1 Trace Rotation Coil
Not used - Omit Q20, Q24, R85, R89, R90, R91 and X12.

3ASP1 Additional Electrodes
None - Omit R55, R61 and X8 is a 2 way screw connector with the S connection unused.

J1-22 Side Connector
The Sgitheach shop'4 has these for sale for this type of socket with a lip.

14 http://www.sgitheach.org.uk/shop.html#j1-22
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B8-218 Socket

These sockets are as rare as hen’s teeth.15
They’re known as small-button neoeightar
8 pin arrangement.1® See right for further
information.

A couple of 3D printed shell designs are
available from the project Dropbox that
can be used with “nixie pins” from ebay to
form a reasonable looking connector for
the CRT base.

15 https://en.wiktionary.org/wiki/rare_as hen's teeth

&

BASES
8-PIN TYPES

the gauge.

¥
8%
AX.
083"-093"
arrs il
DIA.
Pin Contour
040" DIA.
PIN
062" 0187 wan. J
070" 035" MAXS 020" MAX. FLAT
TO A SHARP POINT
JEDEC RCA
Pins No. No.#
1,2,3,4,5,6,7,8 88-218 80001
1,2,3,4, 6,7,8 87-208 80001
2,3,4,5,6,7,8 87-219 80001

= ' ﬁ;:u

SMALL-BUTTON NEOEIGHTAR

This number applles to wafer only.
Arrangement 1.

Arrangement 2.

Base-pin positions are held to tolerances such that the
base will fit a flat-plate gauge having a thickness of
3/8" and eight equally spaced holes of 0.0550" % 0.0005"
diameter located on a 0.6000" % 0.0005" diameter circle.
The gauge is also provided with a center hole to provide
0.010" diametric clearance for the lug and key.
in the gauge shall be such that the entire length of pins
will, without undue force, enter into and disengage from

* This dimension around the periphery of any individual pin may vary
within the Yimits shown.

Pin fit

6-59

16 http://www.tubebooks.org/tubedata/hb-3/General/Bases 8-9%20Pins.pdf
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Annex C -3XP117 CRT

Oscilloscope tube.

38mm x 76mm.

High deflection sensitivity.

Short length.

Mono-accelerator.

Clear, cylindrical faceplate.
Electrostatic deflection and focus.
P1, P2, P7 and P11 phosphors.

BB

—

idXe NV

Note that the metallic base of the tube uses a Loctal type
socket, which is connected to the acceleration anodes and is
therefore 150V above ground when in use.

17 Thank you Frank - https://frank.pocnet.net/sheets/201/3/3XP1.pdf
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RAYONIC

ENGINEERING DATA 0

AN

WATERMAN PRODUCTS 3XP7
3XP11
RAYONIC® 3XP1 CATHODE RAY TUBE QUICK REFERENCE DATA
GENERAL DATA vttty
Focusing Method Electrostatic DEFLECTION SENSITIVITY—HIGH
Deflecting Method Electrostatic LENGTH—SHORT
Phosphor Number Pl MONQACCELERATOR
Fluorescent Color Green FACE PLATE—CLEAR, CYLINDRICAL
Phosphorescent Color None DEFLECTION—ELECTROSTATIC
Persistence .. Medium FOCUSING—ELECTROSTATIC
Mounting Position Any JAN APPROVED

. ELECTRICAL DATA

Heater Voltage 6.3 Volts

Heater Current 0.6 #10% Ampercs

Direct Interclectrode Capacitances (approx.)
Cathode to all other electrodes ... WAL T 3 §
Grid # | to all other electrodes 5.7 ppf
DI to D2 6.9 puf
D3 to D4 5.4 puf
DI to all other electrodes 7.0 ppf
D2 to all other electrodes . 7.4 juf
D3 1o all other electrodes i s s o0 gl
D4 to all other electrodes .. we 1.3 ppf

@  ~echanicat pata

Overall Length . 8% Vs Inches
Bulb Dimensions | Greatest Dim. Min. Useful Screen ~
Diagonal 314, == W4, 3 Inches
Width 3+ ¥, 2% Inches
Height 1%, + ¥, 1 Inches
Base-Loctal JETEC D8-1
Basing ... See basing diagram

Base Alignment
D1D2 trace aligns with pin %3 and tube axis 0 == 10 Degrees
Positive voltage on D1 deflects beam approximately toward pin =3
Positive voltage on D3 deflects beam approximately toward pin #5
Angle between D3D4 and DID2 traces;90 =+ 1 Degrees

Trace Alignment
Angle between trace and bulb wall =12 Degrees

Deflection Plates
DI1-D2 are nearest to the screen (3” Dimension)
D3-D4 are nearest to the base (1'%,” Dimension)

MAXIMUM RATINGS (Design Center Values)

Anode:Voltage (A2) i 2750 Volts DC
Anode (A2) Input 6 Watts
Anode # | (Focusing Electrode) VOILage ... .. 1100 Volts

Grid #1 (G1) Voltage

Negative-Bias Value .. 125 Volts DC
Positive-Bias Value 0 Volts DC
Positive-Peak Value 2 Volts
Pcak voltage between Anode #2 and any deflecting plate ... 550 Volts
"REVISED NOVEMBER, 1958 from JEDEC release #1133A, Dec. 15, 1958 PAGE | OF 2

LdXE
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TUBE RATINGS

Focusing Electrode (A1) current for any operating condition ... —15t0 +10 pAmps
Spot Position, Undeflected (Note 1) 7.0 Max. mm
Useful Scan
DID2 2% Inches
D3D4 1% Inches

A1 Voltage 20% to 35% of A2 Voltage
G1 Voltage 3.375 max% of A2 Voltage (Note 2)
Deflection factors

D1 and D2 (3” Dimension) 34 to 46 Volts DC/inch/A2 Kilovolts
D3 and D4 (11%,” Dimension) 14 to 19 Volts DC/inch/A2 Kilovolts
OPERATING CONDITIONS
Minimum Typical Typical
Anode Voltage (A2) 1000 1500 2000 Volts
Focusing Electrode Voltage (Al) 200 to 350 300 to 525 400 to 700 | Volts
Grid #1 Voltage (Note 2) —34 max. —51 max. —67.5 max. | Volts
Deflection Factor D1-D2 34 to 46 511069 68 to 92 Volts DC/Inch
Deflection Factor D3-D4 141019 21to028.5 28to 38 Volts DC/Inch .
MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance 1.5 Megohms
Resistance in any Deflecting Electrode Circuit (Note 3) 1.0 Megohms

NOTES
1, With deflecting electrodes connected to Anode (A2).
2. For visual extinction of undeflected focused spot.
3. The resistance in each deflecting electrode circuit should be approximately equal.

ALL DIMENSIONS IN INCHES
ALL DIMENSIONS ARE NOMINAL

| J

w

PR
3XP2

The Waterman Rayonic Type 3XP2 is identical to the type 3XP| except that it has a green fluo-
rescent, green phosphorescent, long persistence phosphor.

3XP7

The Waterman Rayonic Type 3XP7 is identical to the Type 3XP! except that it has a blue fluo-
rescent, yellow phosphorescent, long persistence phosphor.

3XP1

The Waterman Rayonic Type 3XP11 is identical to the Type 3XP1 except that it has a bluc fluo-
rescent, short persistence phosphor.

WATERMAN PRODUCTS CO., INC.
Phone: GArfleld 6-8600 Philadelphia 25, Penna., USA Cable Address, Poketscope, Phila.

Manufacturers of POCKETSCOPE®, CRAFTSCOPE®, PULSESCOPE®, PANELSCOPE®,

4
WATERMAN PRODULTS PANELPACK®, RAKSCOPE®, SYSTEMAT®, RAYONIC® TUBES
PAGE 2 OF 2 — - PRINTED IN U.5.A
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3XP1 Focus Divider Chain Resistors

Part Number Value
R54, R58, R60, R64 560k 5% CF
R65, R71, R75, R78 4M7 5% CF

R66, R67 270k 5% CF
R77 22k 5% CF
R70 1M trim pot

R72, R76 560k 5% CF
R79 470k 5% CF
R80 500k trim pot

3XP1 CRT Socket B12-43 Board to Socket Wiring

Socket Pin Function Board. Wire Wire Colour
Connection

1 D2 X1 0on X8 HT
2 D1 X2 on X8 HT
Cathode Cathode on X10
3 EHT
Heater H2 on X11
4 Grid Grid on X10 EHT
5 Focus Anode Focus on X10 EHT
6 D3 Y2 on X7 HT
7 D4 Y1 on X7 HT
8 Heater H1 on X11 EHT
Base Shell Acceleration Anodes A3 on X7 HT

Notes
1. The loctal base shell connects to the acceleration anodes which under normal operation have a voltage of about
150V above ground. Depending on the construction of the loctal socket it may be necessary to insulate any exposed
metal.
2. Wire colours are depicted as recommended but not essential.

3XP1 Trace Rotation Coil
Not used - Omit Q20, Q24, R85, R89, R90, R91 and X12.

3XP1 Additional Electrodes
None - Omit R55, R61 and X8 is a 2 way screw connector with the S connection unused.

Loctal B8-1 Socket

These are commonly available on ebay. If a kit is supplied with a 3XP1 CRT then a new socket will
be included.
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Annex D -D8-1118

3

This is a Telefunken single beam CRT with flat screen for small oscilloscopes and indicator
applications.

The screen dimension is 40 x 75 mm.
P1, P7 and P35 phosphors.

B B

Tested in a Scope Clock TTL

18 Thank you Ake and Frank - https://www.sm5cbw.se/tubes/htm/d8-11bg.htm
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TELEFUNKEN

Vorléufige technische Daten
Aufbau Rechteckiger Planschirm, Kathode mit geringer Heizleistung

Verwendung Fiir kleine Universal-Ozillographen und als Anzeigerdhre

D 8-11 BG D8-11GJ D 8-11 GM
Fluoreszenz blau gelblichgrin blau
Phosphoreszenz blauweif} gelblichgrin gelblichgrin
Nachleuchten ) mittelkurz mittel lang
Heizung indirekt, Parallelspeisung
Heizspannung Us 6,3
Heizstrom ¢ ca. 100
Betriebswerte

Anodenspannung Ua 1000 2000
Korrekturspannung AUq +20 +20
Fokussierungsspannung Ugs 150 300
Gittersperrspannung —Ugisperr 35 70

(unabgelenkter fokussierter Leuchtfleck verschwindet)
Helltastspannung AUg2) 20 20
Ablenkkoeffizient

Kathodennahe Ablenkplatten D3D4 1 22

Schirmnahe Ablenkplatten D1D2 1 22
Linienbreite bei Is = 10 pA 0,45 03

MeBbedingungen siehe Datenblatt ,Linienbreitenmessung bei Oszillographenréhren®.

Ausnutzbare Ablenkung

in Richtung D3 D4 min. 69,4
in Richtung D1 D2 5 min. 27,4

1) Bezogen auf einen Abfall der Helligkeit auf 10% des Anfangswertes.

?) Bei gerade gesperrter Rohre wird die angegebene Helltastspannung bendtigt, um einen Strahlstrom von

25 uA bei fokussiertem Strahl zu erreichen.

Einstrahl-
Oszillographen-Rohre

< < < <

<

V/em
V/cm
mm

mm
mm

010765
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D8-1 TELEFUNKEN

Absolute Grenzwerte

Anodenspannung Ua

Fokussierungsspannung Ugs

Gitterspannung —Ug
+Ug
+Ugisp

Spitzenspannung zwischen Anode

und jeder Ablenkplatte Ua/p sp

Produkt I - Uq

Gitterableitwiderstand Rg

Plattenableitwiderstand Rp3)

Spannung zwischen Faden und Kathode Ugik

3) Die Plattenableitwiderstande sollten untereinander moglichst gleich sein.

Bezugspunkt fir alle Spannungswerte ist die Kathode.

Kapazitdten

Kathode gegen Rest

Gitter 1 gegen Rest

D3 gegen D 4 (Rest geerdet)
D1 gegen D2 (Rest geerdet)
D 3 gegen Rest (D 4 geerdet)
D 4 gegen Rest (D 3 geerdet)
D1 gegen Rest (D2 geerdet)
D2 gegen Rest (D 1 geerdet)
D3D4 gegen D1D2
Gitter 1 gegenD1D2D3D4
Kathode gegen D1D2D3D4

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

2750
800
125

550
0,6
1,5

125

9.5
14
3.2
35
3,5
42
42
05

0,06

< << < <L

<

MQ
MQ

pF
pF
pF
pF
pF
pF
pF
pF
pF
pF
pF

: &
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TELEFUNKEN DS

Allgemeine Daten

Achsenabweichung
Der Winkel zwischen der Ablenkebene D1D2 und der Ablenkebene D3 D4 betrégt
90°, max. Abweichung *1°,
Der Winkel zwischen der Ablenkebene D3 D 4 und der Mittellinie betrégt maximal £1°.
Mittenabweichung
Der unabgelenkte fokussierte Leuchtfleck befindet sich innerhalb eines Kreises vom
Radius 3,5 mm um den Schirmmittelpunkt.
Beim Messen muB die Rohre sorgfiiltig gegen Storfelder abgeschirmt sein.
Ausnutzbare Schirmflache

in Richtung D3 D4 min. 28,5 mm

in Richtung D1D2 min. 70 mm
Ablenkung doppelelektrostatisch, symmetrisch
Fokussierung elektrostatisch
Betriebslage beliebig
Sockel Spezial, 13 Stifte
Gewicht ca.300 g
Zubehor

Fassung Lager-Nr. 30249

Abschirmzylinder Lager-Nr. 30702

Gummitiillen Lager-Nr. 30591

G
SEERL)
020765 \ V2 95
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TELEFUNKEN

Sockelschaltung
(gegen den Sockel gesehen)

3 N%o / 3) Winkel zwischen Ablenk-
) \\‘/ ebene D3 D4 und der
Ebene, in der die Rohren-
achse und die Achse des
Stiftes 12 liegt.
F
&S ‘ |e— 78,6108 ——»=|
4 T4 [
T
‘ ! i
¥ 8
+I ! I
g |
l | A
& | g%
S : S
| g
max.
! 09 ™
! |
. [
T : e
T - E
1‘/ \
Dberfldchenschulz

Beim Aufsetzen und Abziehen der Fassung darf der
Pumpstutzen nicht mechanisch beansprucht werden.

Schirmansicht
(in der gezeichnelen Lage gesehen)
Oy positiv gegeniiber 0y

07 posiliv gegeniiber 02 2) Winkel zwischen der

Ablenkebene D3 D4 und

B der Ablenkebene D} D2

1) Zulgssige Abweichung der
Ablenkebene D3 D4 von

der Mittellinie

5) Positive Spannung
an Dy
lenkt den Strahl in
Richtung zwischen
Stift 11 und 12 ob.

4) Positive Spannung an D3
lenkt den Strahl in Rich-
tung nach Stift 8 ab.

r=-397 +0,6+
| — B
| . i
| ! i
} \ /
‘ \‘\ '?
“ \\\ I/
i 4 7
[ 0y o— | o,
-
| g3 O~
- o a
] g’ 0—}—" |
' 55
. 5 o 1

Freie Stifte bzw. freie Fassungskontakte dirfen nicht
als Stitzpunkte fir Schaltmittel benutzt werden,

96
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NigH\a s

Tié Heizung Betriebswerte Grenzwerte
P Heating Typical operation Maximum ratings
D 8-11 BG D8-11GM Uy =63V U, = 1000 2000 V Absolute Grenzdaten
D 8-11 GJ 7 lg co. 80 mA AU, = +20 20V Absolute maximum ratings
- indirekt geheizt Un e 150 300 V Ul i 7% V
lndic b d U 1sperr = =35 =70V Un = 800 V
Oszillographen-Réhre mit recht- | indir. heate Aﬁ = 20 2 V U = 125.0V
eckigem Planschirnt, Kathode mit 1 g1
eringer Heizleistung fir kleine D, D, i 22 V/em Uapsp = 550 vV
%niversol-O!zillogrophen und D‘ D2 = N 2 V/em Rp = 1 MQ
for Anzeigezwecke R . 1.5 MQ
g1 .
Flat-rectangular-faced 3” CRT Uy = =135V
for small universal oscilloscopes
and indicator applications,
cathode with low heater power
Ausnutzbare Schirmflache Useful screen area
Da D‘ min. 70 mm
D, D min. 28,5 mm :
Lange uber alles 226,5 mm Overall length
Gewicht ca. 300g Weight
Zubehor (Logernummer) Accessories (stock no.)
Fassung 30 249 Socket
Abschirmzylinder 30 702 Shielding
Gummitollen 30 591 Rubber plugs

Note that the prior Telefunken data sheet included previously contains errors in the socket connections. This
second smaller data sheet shows the correct connections. Please ensure you use the connections given in the

table on the next page.
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D8-11 Focus Divider Chain Resistors

Part Number Value
R54, R58, R60, R64 560k 5% CF
R65, R71, R75, R78 4M7 5% CF

R66, R67 390k 5% CF
R77 22k 5% CF
R70 1M trim pot

R72, R76 270k 5% CF
R79 470k 5% CF
R80 500k trim pot

D8-11 CRT Socket B12-43 Board to Socket Wiring

Socket Pin Function Board Connection Wire Wire Colour
1 Heater H1 on X11 EHT
2 Cathode Cathode on X10 EHT
3 Grid Grid on X10 EHT
4 Focus Anode Focus on X10 EHT
5 D3 X2 on X8 HT
6 D4 X1 0on X8 HT
7 N/C
8 D2 Y1 on X7 HT
9 D1 Y2 on X7 HT
10 N/C
11 Acceleration Anodes A3 on X7 HT
12 N/C
13 Heater H2 on X11 EHT

Notes
1. As before, if using the vertical case then the Y connections will need reversing

D8-11 Trace Rotation Coil
Not used - Omit Q20, Q24, R85, R89, R90, R91 and X12.

D8-11 Additional Electrodes
None - Omit R55, R61 and X8 is a 2 way screw connector with the S connection unused.

CRT Socket

The tube has a special 13 pin base. A couple of 3D printed shell designs are available from the
project Dropbox that can be used with “nixie pins” from ebay to form a reasonable looking
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connector for the CRT base. N.B. Note that the Telefunken data sheet included above contains
errors in the socket connections. Please ensure you use the connections given in the table.
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Annex E -D9-1019

©  Flat screen for small universal oscilloscopes and indicator applications.
© The screen dimension is 50 x 80 mm.

< P31, P7 phosphors.

£

Tested in a Scope Clock TTL

19 Thank you Ake and Frank - https://www.sm5cbw.se/tubes/htm/d9-10gh.htm; https://upload.wikimedia.org/wikipedia/commons/5/58/D9-10GH.jpg; This

was the tube used in the original AEG 16x4 character design.
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| D9-10

TELEFUNKEN

Vorldufige techrische Doi.en‘

Autheu Eins;rahluQs_zillographen-l!iihro, rechteckiger Planschirm,
Kathode mif.geringer Heizloisi.ung
‘VerwehdU"9 Fut klging Universal-Oszillegraphen vad als Anzeigerdhire
-~ Sehirmert , D9-10GH  D9-10GM
ElA - . _ D2-10P31 De-1¢P7
Fluoreszenz o grion . blaw
Phosphoreszenz * gron gelblichgrin
Nachleuchten ) mittelkurz lang
Heizung ’ indirekt, Porallelspeisung
He]z.qunnung e ' Us _6,3 Vo
Heizstrom ‘ Is cea, 30 mA
Betrichswerte
Anadenspannung ' . Vo 1000 - 2000 v
Astigmatismuskarrekiurspannung AUeaa 120 . x40 A
Hilfsspannong . . Umb."‘] 1000 - 2000 v
Fokussierungsspannung & Ugs ' 126.....155 250...320 Y
. Gittersperrspannung Uarspere 23.. 47 45... 90 v
{vnabgclenklar fokessierter Levchiflods verschwindet) )
Helltastspannung ) AU, ca. 25 ca. 25" Y
- Ablenkkoeffizient , '
Kathodennahe Ablenkplafien X> D3D4  135.. 16 27.. 32
Schirmnahe Ablenkplatten V= D1D2 13,7.. 17 "275.. 34 .
Linienbreite bei Is = 10 uA o 05 03 mm

Meﬁbcdlngvnnon siahe Datenblott Lrnlenbrmfonmessung bei Oszillogrophanrdhren®.

" Bozogen auf einen Abfall der Holligkelt ouf 0%, des Anfongswertes.

3| Bel hohen Awforderyagen an die Verzezchnungsfreuhenl kann diese dureh Yerdndom der Hilfsspannyng
Ua)b um 2% yorbesserl werden.

7) Bei gerade acsperricr RGhre ‘wird di¢ wngegebone He[lmsrspnnnung bendtigh, um eirea Strahlstrom
von 25 1A bei fokusstartem Strahl 2y erroichen.

011067

A2
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TELEFUNKEN

Sockelschathung s o Schirmansicht
(gagen den Suckef gesehen) | '

Pasitive Spannung an By feckt
gen Shoohl in :ﬁﬁ:.‘u‘mg SHfF Qab, -

\
!.-
;n'
A
/
,;?
. r\o
) G
1} mow. Abwzichung der : -~
Ableakehane TyD, van . l -'-F"j’
der Mittailinie, : : |"__ '
. e .+5f.tw"" ’
|
i
i
|
ﬁ
('8 .
L kTl I
w g
ghi |
: :
B
a- -
v g T berfiachen—
. - J’sc.‘xw‘z
A éj\. =l
= = IL_\_qn;ﬂ.‘ea‘ﬂrrer‘s
ox. 68 257 '

Brimn Aofgetzen und Abzichen der Fascwng dorf der

feaie Sifle bra. freie Fassungakontorle ddrfer aicht
Poinplutzan aicht npebenizch Brarsprocht werde.

ols Slitzpunkte fgr Schaliminel boautzt werden.

124
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indir. heated

leckigem Planschirm, Kathode mit
geringer Heizleistung fir kleine

Universal-Oszillographen und ak
A f : D, |
fir Anzeigezwecke D’
1
CRT wiht rectangular D3
flat-faced screen for Dl Dz

small universa! oscilloscopes
and indicator applications,
cathode with low heater power
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D9-10 Focus Divider Chain Resistors

Part Number Value
R54, R58, R60, R64 560k 5% CF
R65, R71, R75, R78 4M7 5% CF

R66, R67 390k 5% CF
R77 22k 5% CF
R70 1M trim pot

R72, R76 270k 5% CF
R79 470k 5% CF
R80 500k trim pot

D9-10 CRT Board to Socket Wiring

Socket Pin Function Board Connection Wire Wire Colour
1 Heater H1 on X11 EHT
2 Cathode Cathode on X10 EHT
3 Grid Grid on X10 EHT
4 Focus Anode Focus on X10 EHT
5 D3 X2 on X8 HT
6 D4 X1 0n X8 HT
7 N/C
8 D2 Y1 on X7 HT
9 D1 Y2 on X7 HT
10 Screen Son X8 HT
11 Acceleration Anodes A3 on X7 HT
12 N/C
13 Heater H2 on X11 EHT

Notes
1. Wire colours are depicted as recommended but not essential.
2. As before, if using the vertical case then the Y connections will need reversing

D9-10 Trace Rotation Coil
Not used - Omit Q20, Q24, R85, R89, R90, R91 and X12.

D9-10 Additional Electrodes Part Number Value
Screen between X and Y deflection plates R55, R61 330k 5% CF
CRT Socket X8 3 way screw connector

The tube has a special 13 pin base. A couple of 3D printed
shell designs are available from the project drop box that can be used with “nixie pins” from ebay
to form a reasonable looking connector for the CRT base.
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Annex F-16/103120 CRT

Ocunnnorpaduueckaa Tpydbka. lNpeaHasHauyeHa ANs8 BU3yanbHOW pernctTpauum aneKTpuyeckmnx
npoueccoB. PokycmpoBka nyda—anektpoctatnyueckasa. OTK/IOHEHME fyda — 3/1EKTPOCTAaTUYECKOE.
OkpaH — 3eneHoro ceeveHusd. lNMocneceeveHne akpaHa — cpeaHee. OdopMneHne — CTEKNIAHHOE, C
uwokonemM (PLLU10). lonroBeyuHocTb He MeHee 500 4. Macca He 6onee 1,35 kr.

Google translates says:

Oscillographic tube. Designed for visual
registration of electrical processes. Beam
focusing is electrostatic. Beam deflection
is electrostatic. The screen is a green
glow. The afterglow of the screen is
average. The decoration is glass, with a
socket (PLLU10). Durability not less than
500 h.21 Weight not more than 1.35 kg.

Tested in a Scope Clock TTL - A Monster!

20 http://www.radiolamp.ru/sprav/elt/16lo03.html; http://www.gstube.com/data/125/
21 Doesn’t fill you with enthusiasm does it?
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Tpy6ka saexktponHoayueBas 16J103H

3.350.096 TVI

daekTponHoayyesan TpyGka 16JIO3H ¢ snekrpocrarHuecknrMH (HOKYCHPOBKON M
OTK/AOHEHHEM SJeKTPOHHOTO Jyua, ¢ 3efleHBIM UBETOM CBEYEeHHN 3KPaHa, CO CPeAHHM
nocjecBetieHieM, MpeAHasHaYeHa ANA PerucTPaurH 3JAeKTPHYECKHX MPOLECCOB NyTeM
BH3YaAbHLIX HAGMIOAEHHA B PA3AHYHLX PAAHOIAEKTPOTEXHHUECKHX YCTpOficTBax cme-
UHAALHOIO HAa3HAYCHHS. : '

1. OcHoBHblE TEXHHYECKHE JAHHBIE

Hanpaienge -Raradd, " BL1 o s e A e e 6,3
TORCHARBAR = A R AL NUUNEW St S i U o 0,54—0,66
Hanpsixense na I-m awoe, B, . . . . ., . . . 290—450
Hanpaxense na 3-m anone, B, . . . . . . . .1500
Hanpaxenue 3anupatoumee (oTpHuateashoe), B . . 67,5—225

Hanpsxenne MOAYASUHH NPH APKOCTH CBCYCHRA IKpaHa
10 KA/ B, HE OONEE. 57 S v s § By o vl s o ms RS
IlIrpura chOKYCHPOBAHHON JAHHHH TIPH  SPKOCTH CBEYEHHS
skpana 10 ka/m? mm, He Goxee . . . . . . . 06
UyBCTBHTENLHOCTS K OTKJOHEHHIO BPEMEHHHIX naacTHH, Mm/B 0.35—0,48
YYBCTBHTEALHOCTL K OTKAOHEHHIO CHrHAJABHBIX maacTHH, MM/B 0,50—0,70

PasMep skpana, MM, He Gonee . . . . . . . . . 1005x1585
Hanaa SJIET: VOG- ne GoNee ¥ fom. w0 me ST e e T SV S80S
Munumansnan wapabotka, ¥ . . ‘. . . . . . . 1000
Kpurepun roanoctn: {

a) WHPHHA AHHRK B UEHTPe 9KpaHa, MM, He Goree . . . 0,7

G) nanpsxenue moayasuup, B, ne Gosee . . . . . 45

B) APKOCTL NapasuTHOrO CBEYEHHS, ;'gn/u’, He Gomee . . . 0,05

Cpox coxpansemocTi |2 7eT nmpH Xpadenud B OTANAHBAEMOM XPauHIHMIE HJIH
B XPaHHANIE C KOHAHUHOHHPOBAHHEM BO3AYXA, 3 TaKXKe BMOHTHPOBAHHLIX B 3aUIH-
UIeHAYIO annaparypy Han B koMnaexre 3HIL

Las Apyrux ycaoBuit XpaHenHR CPOK COXPaHAEMOCTH ROJAKEH GHTh:
§

CpoX cCoXpaHReMOCTH, AeET
Mecro xpaHenur
no. TOCT B 9. 003—72 B YI3KOBKE MPEANPHATHA- BMOHTRPOB ANMLX
H3rOTOBHTEAR B ANNaparTypy
Heorananeaemoe xpauuinule 6 6
lMox nasecom 6 4
Ha otkpuiTofi naomanxe Xpanenne He AONycKaercs 4

Ycaosnsa xpaHenusa aoaxun coorsercreoBats 'OCT B 18348—73.

[MpeanpuaATHE-HITOTOBHTEAL TrapaHTHPYET COOTBETCTBHC KAXKAOR nocTanaseMoR
DJIT Beem TpeGosanuam OTY n UTY B TeueHHe CPOKa COXPaHSCMOCTH HAH MHHH-
MaabHOR HapaGoTKH B Npejenax CPOKa COXpaHAEMOCTH npr cobawnenHn norpebn-
TENEeM DEXHMOB H YCJOBHH IKCNAYVATAUHH, NPABRA XPaHEHHA H TPAHCNOPTHPOBAHHS,
3 TAK®We YKa3aHHN NO NPHMEHEHMIO, MOHTAXY R IKCNJAyaTalHH,
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2, Tpepeavio AONYCTHMBIE 3HAYCHHN SJACKTPHUECKHX (APAMETPOB

Hanpsxense #akana, B . . . . . . . . . 5,7—6,9
Hanpskenne #a I-m awoge, B . . . . . . . . 0—1100
Hanpsxenwe Ha 2-m awome, B . . . . . . . . 1000—2200
Hanpsxenne Ha moayastope, B . . . . or munyc 125 10 0
Hanpsxenwe xaron— nogorpesateas, B . . or muuyc 135 no 0
ConpoTHsienne B uend Moayasropa, MOwm, e Goaee . . 1,5
[Moanoe conpoTHBAcHHe B UenH J0GOA H3 OTKAOHAIOIIHX

naactey npu uacrore 50 I'u, MOwm, we Goaee . . . . 2,0
Hanpsixenne mMexay Jwo00il H3 OTKJIOHAKWWIHX NAICTHH H

2.m asonom, B . . . . . . . . or muayc 450 no 450

3. PexomeHaauMH H YKa3aHHA N0 IKCNAYATAUHH

3. 1. Dkcnayarauns DJIT paspewsaeTcs B COOTBETCTBHH € YKA3AHHAMH H PeKO-
menfaaunamu, Haaoxenusive B OCT 11 335. 015—75.

3. 2. Okcenayarauns SJIT npr aByx B Gosee NPeAeabHO AONYCTHMBIX IHAYCHHAX
BEJHYHI, ONPEAeASIOUHX PeXHM SKCINyaTaluHH, He AONYCKaercs.

3.3. 3anpemaercs HCNOAB3OBATh CBOOOAHLIE JAENECTKH JAMMNOBLIX NaHeneh W CBO-
Goninie BuiBoan JIT B KauecTBe ONOPHBIX TOYEK A MOHTAXK4,

3.4. B npouecce KCNAyaTauuu AOMKHM ObTb NPHHATH MepH AAA npelorspa-
uleHus nospexaenus paGouelt wacru sxkpana DJIT B cayyae BHKIIOUEHHS Pa3BepToK.

4. Cxema COEAHHEHHS S9JEKTPOAOB CO WITHIPLKAMH

Hosep Haumenosauue
152 ] 5 7 10 m":a‘“” 37eKTPOAS
| Tloaorpesarenn
2 Karon
3  Moayasrop
N 4 He noaxkmovuex
5 Audon nepsuifi
6 Orcyreryer
7 CHrHaabnas naacTusa VY,
8 CHrHanbHas naacTHHa Yy
9 Asxoan sTopoit
“ ~ g 10 Bpemenuas naactura X;
11 Bpemensas naactuna X,
Pacnoaoxeny :g ge RO
TCYTCTBYET
PLI 10 TO( 14 ﬂonorpesyarenb

IUtamn OTK UlTaMn npeAcTasHTeAs 3aKa3UHKa

pocum no oxouuanud skenayataune DJIT Bo3BpaTHTBL STHKETKY npennpnaﬁi)o’-
H3rOTOBHTENI0, COOGLIHB CAEAYIOMIHE CBEACHHA:

Yucno dakTHuUeCKHX 4acoB paboTn

[Tpuuina BHXORXA H3 CTPOA

Caenenns nan

3ak. 3356—58
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Ocuunnorpadgmyeckas Tpybka. lpeanazHayveHa ans BU3yanbHOW PErHcTpaUni 3NEKTPUYECKHX npoueccoe. PoKycHpoBKa nyya—
anekTpocTatHyeckasn. OTKNOHEHHe ny4ya — 3NeKTpocTaTHYeckoe. IKpaH — 3eneHoro ceevenus. locneceeyeHne akpaHa — cpegHee.

Ochopmnenne — creknsiHHoe, ¢ uokonem (PLU10). lonroee4yHocTb He meHee 500 4. Macca He Bonee 1,35 kr.
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16J7103U Focus Divider Chain Resistors

Part Number Value
R54, R58, R60, R64 560k 5% CF
R65, R71, R75, R78 4M7 5% CF

R66, R67 33k 5% CF

R72, R76, R79 470k 5% CF

R77 22k 5% CF

R70 1M trim pot
R80 500k trim pot
X8 2 way

16J/103U CRT Socket B12-43 Board to Socket Wiring

Socket Pin Function Board Connection Wire Wire Colour
1 Heater H1 on X11 EHT
2 Cathode Cathode on X10 EHT
3 Grid Grid on X10 EHT
4 N/C
5 Focus Anode Focus on X10 EHT
6 N/C
7 D3 Y2 on X7 HT
8 D4 Y1 on X7 HT
9 Acceleration Anodes A3 on X7 HT
10 D2 X1 0n X8 HT
11 D1 X2 on X8 HT
12 N/C
13 N/C
14 Heater H2 on X11 EHT

Notes
1.  Wire colours are depicted as recommended but not essential.
2. Asbefore, if using the vertical case then the Y connections will need reversing

16J7103U Trace Rotation Coil
Not used - Omit Q20, Q24, R85, R89, R90, R91 and X12.

16J103U Additional Electrodes
None - Omit R55, R61 and X8 is a 2 way screw connector with the S connection unused.

Socket - Diheptal 12 pin (B12-37)/PLLU10/ B14A
These sockets are commonly available on ebay.
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Annex G - 3AYP122

Oscilloscope tube.

38mm x 76mm.

Designed for small, light weight oscillograph applications.

Pressed faceplate with uniform glass surface to reduce errors from parallax.
Electrostatic deflection and focus.

P1, P2, P7 and P11 phosphors.

BDDDDDD

New! It still has the face protection film in place
for both these photos - Tested in a Scope Clock
TTL

22 Thank you Frank - https://frank.pocnet.net/sheets/201/3/3AYP1.pdf
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CATHODE-RAY TUBE

TYPE 3AYP-

TENTATIVE

Sheet | of 4

The DuMont 3AYP- is a 3 x 1 1/2-Inch rectangular face electrostatic deflection and focus cathode-
ray tube, designed for small, light welght oscillograph applications. It features o pressed faceplate
with uniform glass surface to reduce errors from parallax, A newly-designed gun structure Is used for

greater rigldity and improved electrical stability.
The 3AYP- Is designed as a replacement for the 3XP-,

GENERAL CHARACTERISTICS

Electrical Data

Focusing Method
Deflection Method

Direct Interelectrode Capacitance (Approx.)
Grid No. 1 to all othet electrodes
Cathode to all other electrodes
D1 to D2
D3 to D4
D1 to all other electrodes
D2 to all other electrodes
D3 to all other electrodes
D4 to all other electrodes

Optlcal Data

Phosphor 1 2
Fluorescent Color Green Blue-Green
Phosphorescent Color  --=---  Green
Persistence Medium long

Faceplate
Mechanical Data

Overall Length
Greatest Dimenslons:
Width
Height
Minimum Useful Screen Dimensions:
Horizontal
Vertical
Base

Allen B. Du Mont Laboratories, Inc.

Clifton, New Jersey
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Electorstatlc
Electrostatic

5.7
5.2
6.9
5.4
7.0
7.4
8.0
73

7
Blue-White
Yellow

Long
Clear

8.875 + 125

3.016 + 031
1.516

2,750
1.125
D8-1

DE-5770 =2

8/24/59

from JEDEC release #2585, Sept. 14, 1959

1R
Blue

Short

Inches

Inches
Max, Inches

Inches
Inches

FORM E09 M1 3 88 BH

© Marsh/Stock 2024
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CATHODE-RAY TUBE

Sheet 2 of 4

TYPE 3AYP-

Mechanical Data (Cont'd)

Trace Allgnment
D102 trace allgns with bulb wall
Angle batween D102 and D3D4 traces

Base Allgnment:
D1D2 trace allgns with tube axis and Pin No. 3

Positive voltage on D1 deflects beam approximately

toward Pin No, 3

Positive voltage on D3 deflects beaam approximately

foward Pin No. 5
MAXIMUM RATINGS (DESIGN CENTER VALUES)

Heater Voltage

Heater Current

Accelerator Voltage

Accelerator Input

Focusing Electrode Voltage

Grld No, 1 Voltage:
Negative Blas Value
Positive Bias Value
Posltive Peak Value

Peak Voltage between accelerator and any deflection
electrode

TYPICAL OPERATING CONDITIONS

Accelerator Voltage 1000
Focusing Electrode Voltage 200 to 350
Grld No. 1 Voltage ! -14.5 to -33.5
Deflectlon Factors:
D1D2 34 to 46
D3D4 14 to 19
Focusing Electrode Current for
any operating condltions
Spot Position 2
Allen B. Du Mont Laboratories, Inc.
Clifton, New Jersey
Page 47 of 51 Version 1.1.3

+1
901

+ 10

6.3

0.6 £ 10%
2750

6

1100

125
0
2

550

2000
400 to 700
-28.5 to67.5

48 to 92
28 to 38

=15 to +10
Withina 7

Degree
Degrees

Degrees

Volts

Ampere

Max, Volts DC
Max, Watts
Max, Volts DC

Max, Volts DC

Max. Volts DC
Max, Volts

Max, Volts

Volts DC
Volts DC
Volts DC

VOC/Inch
VDC/Inch

pADC

MM Radlus Circle

DE-5770 -2

FORM 8O0 .M1-.8:.80.81
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nm Sheet 3 of 4

CATHODE-RAY TUBE
LYPE 3AYP-
MAXIMUM CIRCUIT VALUES
Grid No. 1 Clrcult Resistance 1.5 Max. Megohms
Resistance [n any Def:;ectlon
Electrode Clrcult 1.0 Max, Megohms
NOTES

1. Visual extinction of the undeflected, focused spot.

2.  When the tube Isoperated at typical operating conditions, with Ec1 ed]usted to avold
damage to the screen, and with each of the deflection electrodes eonnected to the
accelerator, and the tube shlelded agalnst external influences, the spot will fall within
a 7 mm radlus clrcle, centered with respect to the tube center,

3. It 1s recommended that the deflection electrode circult reslstances be approximately
equal,

DE- 5770 -2

Allen B. Du Mont Laborastories, Inc.
Cli&on, N.W JONOY PORM 808.-M1.3.58.0H
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nwmm SHEET 4 OF 4

CATHODE-RAY TUBE
3 AYP -

S

[.125 MIN.
SCREEN HEIGHT

!

l

|

nong RN
— 2750 MIN

SCREEN WIDTH
MAX, SHELL
1.516 r—
e, BOTTOM VIEW OF BASE
—— 3.0l6 —4 1.500
1 PIN NO. ELEMENT
l | — DEFLECTING ELECTRODE Dz
la 875 | 2 — DEFLECTING ELECTRODE D,
e T 3 — HEATER § CATHODE
i 4 — GRID NO.!
| 5 — FOCUSING ELECTRODE
I0R.”7 4125 © — DEFLECTING ELECTRODE 03
353R. 7 — DEFLECTING ELEGTRODE Dg
‘ 8 — HEATER
IR ! SHELL ~ ACCELERATOR
+.128 ! X4
B.B875
|5 MAX. 0D, .
|
K i ?\ iy
LOCKING-IN 8-PIN
BASE (D8 -I)
DE-S770-2
Allse B. Du Mont Laboratories, Inc. 8-24-59
Pnuic, New JOTI" PORM GOFT MBS B.5T-0N
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3AYP1 Focus Divider Chain Resistors

Part Number Value
R54, R58, R60, R64 560k 5% CF
R65, R71, R75, R78 4M7 5% CF

R66, R67 270k 5% CF
R77 22k 5% CF
R70 1M trim pot

R72,R76 560k 5% CF
R79 470k 5% CF
R80 500k trim pot

3AYP1 CRT Socket Loctal B8-1 Board to Socket Wiring

Socket Pin Function Board Connection Wire Wire Colour
1 D2 X1 0on X8 HT
2 D1 X2 on X8 HT
s e ey
4 Grid Grid on X10 EHT
5 Focus Anode Focus on X10 EHT
6 D3 Y2 on X7 HT
7 D4 Y1 on X7 HT
8 Heater H1 on X11 EHT
Base Shell Acceleration Anodes A3 on X7 HT

Notes
1. Wire colours are depicted as recommended but not essential.
2. The vertical case requires the Y connections reversed.
3. The loctal base shell connects to the acceleration anodes which under normal operation have a voltage of
about 150V above ground. Depending on the construction of the loctal socket it may be necessary to
insulate any exposed metal.

3AYP1 Trace Rotation Coil
Not used - Omit Q20, Q24, R85, R89, R90, R91 and X12.

3AYP1 Additional Electrodes
None - Omit R55, R61 and X8 is a 2 way screw connector with the S connection unused.

Loctal B8-1 Socket

These sockets are commonly available on ebay. If a kit is supplied with a 3AYP1 CRT then a new
socket will be included.
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Afterword
All the CRTs featured here have been rectangular CRTs with a high aspect ratio.

Circular CRTs can be used. As an example, a BACP1 CRT with the PDA connected to 300V works well:

However, it is not perhaps an efficient use of the CRT face area?
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