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PHILIPS DH 31

LOW-VOLTAGE CATHODE-RAY TUBE

with 3 cm screen

FOR INDICATING PURPOSES

Photograph of the DH 3-91 (about actual size).

The DH3-91 is a low-voltage oscilloscope tube with a 3 cm diameter screen.
|t features automatic focus, asymmetric vertical, and symmetric horizontal
deflection. In addition, this tube, which is primarily intended for
indicating purposes, monitoring etc. has the following properties:

1. An accelerator voltage of only 500 V, resulting in a very simple and
small high-tension supply.

2. The tube may be operated with its cathode at earth potential, without
occurrence of "electrostatic body effect". This has been reached by
connecting a transparent conducting film, present between the phosphor
layer and the faceplate, to the accelerator.

Besides the conventional technical data some supply arrangements have
been added for the convenience of the user.
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Technical data

Heating
Indirect by A.C. or D.C.; parallel supply
heater voltage Ve = 6.3 V
heater current Ly = 0.55 A
Capacitances
D1 to all other electrodes CD1 = 3.5 pF
D2 to all other electrodeS{Except the opposite CD2 = 4.5 pF
D,' to all other electrodes deflection plate. Coor = 4.0 pF
Al -—
D, to D, CD2D2‘ = 1.0 pF
Grid No.1 to all other electrodes Cg1 = 60 pF
Cathode to all other electrodes Cy = 9.0 pF
Screen
Fluorescence green
Persistence medium
Useful screen diameter 28 mm
Focusing electrostatic, self focusing

Deflection double electrostatic

2°2
Line width
Vv g = 500 ¥
= 0.5 pA

Typical operatidg conditions

Accelerator voltage

92994’D1
Negative grid no.1 voltage =Vl
(For visual extinction of the focused spot.) 9
Deflection sensitivity
3 :
Vertical D1D1 N1
1 Al
Horizontal D2D2 N2
Limiting values (Absolute limits)
Accelerator voltage V92’94’D1,
Grid No.1 voltage -\/g1
Peak voltage between
cathode and heater ka
p
Screen dissipation Wl

Circuit design values and maximum circuit values

Negative grid No.1 voltage —\/g1
Deflection factor for: D1DW'
D20y
Grid No.1 circuit resistance Rg1
Deflection plate resistance RD

1) Per kV accelerator voltage Vq21q4,D1'

0.6 mm

( Measured on o circle of 25 mm diameter.)

D1D1' asymmetrical
Dy Dl

symmetrical

max.

= Mmine

max.

min.

max.

max.

16-54 V

500 V

8-27 V

0.22 mm/V
0.19 mm/V

1000 V
350

100

=

-

250 V
2 mW/cm?

N

9.1 V/mm 1)
10.5 V/mm 1)
1 MQ
5 MQ



MECHANICAL DATA

Mounting position Any
Net weight approx. 39 g
Base Loctal 8-pin
max 30
e 4 4
by
D2 a
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Fig.l. Electrode arrangement, electrode connec-
tions and maximum dimensions (in mm) of the
DH 3-91.

OPERATING NOTES:

s

Deflection

Vertical D4D4' asymmetrical

Horizontal D2D2' symmetrical

In the vertical direction only asymmetrical operation is possible
since the D,' plate is internally connected to the accelerator electrode.
In the horizontal direction the tube is designed for symmetrical
operation. Although asymmetrical operation is permissible, this will
result in trapezium distortion being introduced.

The arrangement of the plates is such that viewing the base with the

tube axis horizontal and pin 5 vertically above pin 1, a positive

voltage on the D, plate deflects the spot to the right and a positive

voltage on the DY plate deflects the spot downward. When symmetrically

operated the mean potential of the D, plates must be that of the

final anode. When asymmetrical operati®on is used, one plate must not

differ from the final anode potential by more than the deflection
voltage.

horizontal C1 OJuF

deflection
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Fig.2. Supply arrangement for the DH 3-91. The
value of the cathode resistor H3 can be chosen
from Fig.4.

Supply arrangements

In view of the simplicity of the operating requirements no additional
supplies may be required when the tube is incorporated in some equipment.
An arrangement suitable for use in such a case is shown in Fig2.
Fixed bias is provided by the cathode resistor R; which may be by-passed
if necessary by a 0.5 uF capacitor. Although tubes may not be identical
in respect of their "brightness-grid voltage" characteristic,this method

of auto-bias produces almost constant brilliance in changing from tube
to tube.

Owing to the presence of a transparent conducting film connected to the
anode between the screen of the tube and the glass, the tube may be
operated with its cathode at earth potential without any oscillogram
distortion when an earthed body is brought near the screen.

Depending on the individual application, the simple arrangement shown
may be unsuitable for a variety of reasons. Two of the commonest



drawbacks, with suggestions for overcoming them, are:

a.

|f various patterns are to be displayed on the same tube it is
probable that different beam currents will be required to produce
the same brightness on each oscillogram. A modified variable bril-
liance control can be provided merely by using a variable cathode
bias resistor. Alternatively, if it is required to "black-out" the
trace a combination of tube current and bleed can be used. In either
case it is desirable to incorporate a limiting resistor in order to
prevent excessive beam current being drawn.

Since the deflector plates are essentially at h.t. potential it
is not normally possible to employ d.c. coupling to them. Should
this be required it is necessary to run the tube anode at the mean
potential of the deflector plates, which usually involves tapping
the anode across the h.t. supply. If there is no point from which
the d.c. signal can be taken,which allows the necessary minimum h.t.
to be obtained, it is recommended that a negative supply be utilised.
this may be incorporated in the apparatus.

Fig.3 shows the two modificatioens |isted above. In it the D2 plates
are shown d.c. connected and the D1 plates a.c. connected. No hori-
zontal shift network is included. V; is the actual working voltage
of the tube.

OluF
1

G horizontal
Cz deflection

FHLT

vertical
amplifier,

—H.To—=

Fig.3. Supply arrangement for d.c. connected Doy plates
(horizontal deflection) and a.c. connected Dl plates
(vertical deflection). R; and Ry are chosen such that
the mean value of V2 = 0 V. Brilliance control is pos-
sible by means of the variable cathode resistor.

Remark

20/743/B/E

If it is required to run the D1 plate only from a d.c. signal the
anode tap can be used as a centering device.
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Fic.4. Cattode resistor Ry as a function of the
supply voltage for the circuit diagramof Fig.2.
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PHILIPS

INSTRUMENT CATHODE-RAY TUBE

DG 7-5
DB 7-5
DP 7-5
DR 7-5

Overall length only
16 em (6°/,5" )

A brilliant spot

No deflection defocusin g

Symmetric deflection

Four screen types

Electron gun of the cathode-ray

tube DG 7-5
The Philips Cathode Ray Tube DjDzj — plates ff)r horiz.onta] deﬂe:.;tion
DG 7-5 with its 7 cm (3”) screen, D,D,” — plates for ‘vemcal deflection
3 & — control grid
gives ample screen area and spot- 2 = Boending wlecsads
brilliancy for small and easily trans- o — electrode for pre-deflection

portable low-cost oscilloscopes. acceleration



The Philips Cathode-Ray Tube DG 7-5 has the following main features:

Thanks to the small dimensions and electrical characteristics, this tube will give outstanding
service in all applications where low-cost, light-weight apparatus for oscilloscopy are of prime

importance.

800 Volts accelerating voltage; which can easily be obtained from a relatively simple high

tension supply.
A brilliant spot owing to excellent screen properties.
A remarkably good picture over the entire screen surface.

Symmetric deflection, providing for low interelectrode capacity and good linearity.

For various applications different screen types available:
G. A green screen for oscilloscopy and recording of medium- and high-frequency phenomena.
B. A blue screen for photographic recording of non-recurrent high-speed phenomena.

P. A double-layer screen with bluish fluorescence for oscilloscopy and recording of low-frequency

and low-speed non-recurrent phenomena.

R. A greenish-yellow screen for oscilloscopy and recording of low- and medium-frequency

signals. *)

*) Detailed information on all phosphors is given in a folder dealing with data and characteristics of Philips phosphors.
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Grid No 3, grid No 2 and screen current as a

ELECTRICAL DATA

Screen
Persistence
Tube Fluorescence 0.1Y/g of max.
type (colour) Character | brightness
after
DG 7-5 | green medium | 50 milli sec.
DB 7-5 | blue short 20 milli sec.
DP 7-5 | blue (afterglow | verylong | 80 sec.
greenish-yellow)
DR 7-5 | greenish-yellow | long 20 sec.
Heating Indirect by A.C. or D.C.
Heater voltage: . . Vf= 63 V
Heater cutrent: . . If = 0.31 A

Deflection Double electrostatic

Focusing Electrostatic

DDy’ symmetric
DyD;' symmetric

function of grid cut-off voltage Line width at Ve = 800 V _ "
= 0.7 mm *)
II =05 HA
INTERELECTRODE CAPACITANCES
Value Value
Electrodes Symbol Electrodes Symbol
! (pF) d (pF)
Dy to DY Cp\Dy’ 0.6 D/ to all Cp/ 53
D, to Dy’ CDyDy 0.8 D, to all Cp, 4.5
Di+ Dy to D+ Dy’ CpiDy’ - DyDy 0.15 D;' to all Cp, 4.5
Dj to all Cp, 5.3 Grid 1 to all Cyg 10
Operating characteristics
Grid no. 3 voltage . Ve = 800 V
Grid no. 2 voltage . T R R B R = 200-300 V
Negative grid no. 1 voltage for visual extinction of the focused spot —Vg, = 0-50 V
Deflection sensitivity DDy = 0,25 mm/V
Deflection sensitivity DDy = 0,16 mm V
Ll?}?ltl?lg‘ wzlues max. 1000 V
Grid no. 3 voltage . Ves = nin. 800 V
Grid no. 2 voltage . : . Ve = max. 400 V
Grid no. 1 voltage (negative value) . —Vg = max. 100 V
Grid no. 1 voltage (positive value) . . Vg = max. oV
Peak voltage on deflection plates D{Dy’ VD\D/'p = max. 450 V
Peak voltage on deflection plates D;Dy’ VD,p,/p = max. 750 V
Screen dissipation 1404 = max. 3 mW/cm?
Maximum circuit values
Deflection plate circuit resistarce . RD = max. 5 Mohm
Grid no. 1 circuit resistance . Ry = max. 0,5 Mohm

MECHANICAL DATA

Mounting position: any

Nett weight: 140 g (5 ounces)

Dimensions: overall length 16 cm (6°/15")
screen diameter 7 cm (3")

*) Measured on a circle of 50 mm diameter.



Brightness (millicandles per sq cm)
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G-screen

The green fluorescent G-screen
provides high visual contrast un-
der conditions of normal ambient
illumination. It has medium per-
sistence and can be used for visual
observation of recurrent phenom-
ena in the majority of applica-

tions.
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Printed in Holland

D2

D1

Base: English loctal 9 pins

Position of the deflection plates

gil==]

\
o

Electrode arrangement

oy

Base connections Qutline drawing of the DG 7-5 (dimensions in mm)
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PHILIPS

INSTRUMENT CATHODE-RAY TUBE

DG 7-6
DB 7-6
DP 7-6
DR 7-6

e Overall length only of
16 em (6°/,s")

o A brilliant spot
® No deflection defocusing

o Asymmetric deflection

® Different screen types

Electron gun of the cathode-ray
tube DG 7-6

D,D," — plates for horizontal deflection

The Philips Cathode Ray Tube

D,D," — plates for vertical deflecti
DG 7-6 with its 7 cm (3”) screen, L=1 PR 00 SRR, TSt

g — control grid
5 Sl
gives ample screen area and spot- & — focusing electrode
brilliancy for small and easily trans- & — electrodes for pre-deflection

portable low-cost oscilloscopes. acceleration



The Philips Cathode-Ray Tube DG 7-6 has the following main features:

Thanks to the small dimensions and electrical characteristics, this tube will give outstanding
service in all applications where low-cost, light-weight apparatus for oscilloscopy are of prime

importance.

800 Volts accelerating voltage; which can easily be obtained from a relatively simple high

tension supply.
A brilliant spot owing to excellent screen properties.
A remarkably good picture over the entire screen surface.

Asymmetric deflection, asking only a simple design of the timebase.

For various applications different screen types available:
G. A green screen for oscilloscopy and recording of medium- and high-frequency phenomena.
B. A blue screen for photographic recording of non-recurrent high-speed phenomena.

P. A double-layer screen with bluish fluorescence for oscilloscopy and recording of low-frequency

and low-speed non-recurrent phenomena.

R. A greenish-yellow screen for oscilloscopy and recording of low- and medium-frequency

signals. *)

*) Detailed information on all phosphors is given in a folder dealing with data and characteristics of Philips phosphors.



o ELECTRICAL DATA

T PR o
S b%) Screen
EEEEEEEREEE) FHHH Persistence
P
j#‘ H H 500 Tube Fluorescence 0.19/0 of max.
Hre s a0V type (colour) Character | brightness
EE R RN SR REan; T+ after
e EREaRaNREERERREREAE.
i, “”j “ ‘}”: e n’ 400 DG 7-6 | green medium | 50 milli sec.
SEEasERamEsSs FH H DB 7-6 | blue short 20 milli sec.
HH HHH 4= +H ‘ DP 7-6 | blue (afterglow | verylong | 80 sec.
a8 A Hr S O greenish-yellow)
4‘5‘1}? o mEREERE DR 7-6 | greenish-yellow |long 20 sec.
S e
H 0 200 Heating Indirect by A.C. or D.C.
JAREY Heater voltage: . . Vf= 6.3 V
J p Heater current: . . If = 0.31 A
= DDy’ i
; ; . 1Dy’ symmetric
| Deflection Double electrostatic DDl asymnieseie
T =
- & Focusing El i
usin ctrostatic
-0 ) 0 ™ -p 0 ocusing Electro
Grid No 3, grid No 2 and screen current as a . ”
function of grid cut-off voltage Line width at Vg = 800 V - i
= 0.7 mm *)
B =05 pA
INTERELECTRODE CAPACITANCES
Val Val
Electrodes Symbol "y Electrodes Symbol aue
(pF) (pF)
Dy to Dy Cpip{ 0.6 Dy to all Cp/' 5.3
D, to Dy’ CD:Dy 0.8 D; to all CD, 4.5
Dy + Dy to Dy+ Dy’ CpDy’ - DDy 0.5 Dy to all Cp) 4.5
D to all CD, 5D Grid 1 to all Cgy 10
Operating characteristics
GEId 50, 5 MOIAZE « » o w v w5 e @ owwowowow woa w5 o Phg = 800 V
Grid no. 2 voltage . s F m E WM E W ANE s ® Y s s Vg = 200-300 V
Negative grid no. 1 voltage for visuzl extinction of the focused spot —Vg, = 0-50V
Deflection sensitivity . . . . . . . . . . . . ... ... DD’ = 0,25 mm/V
Deflection Sensitivity +» o o o s 5 s & & o w w0 o 0w w = o« Doby = 0,16 mm V
e
Lzht;ntmg‘ alues _ max. 1000 V
Gitid 50, 2 VOIAEE s » 2 5 # ¥ B £ ¥ L& L@ L E W I W Vs = i BEg Y
Giid 10: 2 voltage + o o w 5 5 w3 W @ e owow e o @ w8 3 Ve, = max. 400 V
Grid no. 1 voltage (negative value) . . . . . . . . . . . —Vg = max. 100 V
Grid no. 1 voltage (positive value) . . . . . . . . . . . . +Vg = max. oY
Peak voltage on deflection plates D/Dy' . . . . . . . . . VDD/'p = max. 450 V
Peak voltage on deflection plates D;D;' . . . . . . . . . VDD/p = max. 750 V
Sceen ASSIpAEON w « v o 5 w8 0w B e w wow o wx v ww Wi = max. 3 mW/cm?
Maximum circuit values
Deflection plate circuit resistance: « « = « s+ « = « + « + = RD = max. 5 Mohm
Gitid po: 1 Citcuit tesistanee . « w w « w » s ® @ @ w w + ¢ Ry = max. 0,5 Mohm

MECHANICAL DATA

Mounting position: any
Nett weight: 140 g (5 ounces)

Dimensions: overall length 16 cm (65/15"")
screen diameter 7 c¢cm (3")

*) Measured on a circle of 50 mm diameter.



Brightness (millicandles per sq cm)

G-screen

The green fluorescent G-screen
provides high visual contrast un-
der conditions of normal ambient
illumination. It has medium per-
sistence and can be used for visual
observation of recurrent phenom-

ena in the majority of applica-

tions.
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D2 ‘ D2'
D1 o1’

o

Base: English loctal 9 pins

Electrode arrangement

Position of the deflection plates

Base connections Outline drawing of the DG 7-6 (dimensions in mm)
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PHILIPS

LOW-VOLTAGE
INSTRUMENT CATHODE-RAY TUBE

DG 7-31

02,02'

94

® 400V final anode voltage
® Deflection sensitivity 0.4 mm|V

o Small spot size, high brilliancy,
excellent contrast

o Asymmetric deflection

® Overall length only 17 cm (6°],")

Electron gun of the cathode-ray
tube DG 7-31

D,D," — plates for horizontal deflection.
DD, — plates for vertical deflection

& — control grid
g2.¢s — electrodes for pre-deflection
acceleration

& — focusing electrode



The DG 7-31 is a new type in our range of 7 cm (3"’) cathode-ray tubes with characteristics making
the tube particularly suitable for applications in low-cost, low-voltage, indicating instruments such
as small, light-weight service oscilloscopes etc.

The type DG 7-31 has the following main features :

® Low anode voltage(400V) without screenburn or screencharge, thanks to the gun construction
and a conductive layer placed in between the inner glass surface and the phosphor screen;

High deflection sensitivity (0,4 mm/V) owing to the special design of the deflection plates;
Asymmetric deflection; simplified design of the time base circuit;
Fine and brilliant spot with a high contrast ratio;

3/ 17

Overall length of only 17 ¢m (67/4

The transparent, contrast improving and conductive layer between the face and the phosphor, being
connected to the final anode, gives full protection against “electrostatic body-effect” even at
high operation potential.

The fine characteristics of the tube render it very suitable for a wide range of applications in the
indicating instruments field.

ELECTRICAL DATA

Screen
Fluorescence: green

Persistence : medium

Heating indirect by a.c. or d.c.;
series or parallel supply

EeasteR YolAge. » o @ @ & = 3 = 4w e o m oww w e P 6.3 \%
HEAter Cuttentl - o« « v « s 5 & & o o ¥ & @ 8 & & lf = 0.3 A

Focusing electrostatic

DDy symmetric

Deflection double electrostatic , i
DyD,' asymmetric 1)

Line width at V(g+tg) = 500 V

2
I = 05 uA 038 e )

1) D; has to be connected to gytgy
2) Measured on a circle of S0 mm diameter.

~200 Vg, V) —150 —i00 =50 0

Screen current plotted against
negative grid No 1 voltage



DG 7-32 7-3- 1! 2 3000
I PASTRS INTERELECTRODE CAPACITANCES
J ([.IA)
H [~ 2500 Electrodes Symbol Cap. (pF)
{ !
i
1 '
; w0 Dy to Dy CpiDy 1.1
f —
I
f \ D, to Dy CDyDy’ 1.8
S/ }
S 1500
i Dy to all CDy 2.51)
.;:\_'l y i
S , ;
] Dy’ to all Cpy' 2/
v ‘§f~éz7000 'toa Dy 51
/S H
H D, to all CDy 3.41)
1] / JI
- 500
Dy to all Cpy 3.01)
f b Grid 1 to all Ce 7.6
—200 Vg, {V) —750 —100 =50 0 ‘
|
Final anode current plotted Cathode to all Ck ‘ 542
against grid cut-off voltage
Operating characteristics
Grid No. 2 and grid No. 4 voltage . Viga + &) = 500 V
Grid No. 3 voltage . Ves = 0-120 V 2)
Negativegrid No. 1voltageforvxsualextmcnonofthefocusedspot—Vgl = 50-100 V
Deflection sensitivity DDy = 0.35-0.43 mm/V
Deflection sensitivity DDy = 0.22-0.28 mm/V
Limiting values (design centre values)
max. 800 V
Grid No. 2 and grid No. 4 volt =
1 and gri o voltage Vigs + &) min. 400 V
Grid No. 3 voltage . ; i s Vs = max. 200 V 2)
Grid No. 1 voltage (negative value) —Vg = max. 160 V
Grid No. 1 voltage (positive value) . +Ve = max oV
Peak voltage on DDy’ VDiD/p = max. 450 V
Peak voltage on DDy’ - VDyDyp = max. 750 V
Voltage between cathode and heater . Vis = max. 125V
Screen dissipation . Wi = max. 3 mW/cm?
Grid No. 2 and grid No 4 d1531pauon Wig + &) = max. 0.5 W
Maximum civcuit values
Deflection plate circuit resistance RD = 5 M{)
Grid No. 1 circuit resistance . Rg = 0.5 M{)

MECHANICAL DATA
Mounting position : any

Dimensions: overall length 172 mm (63/4")
screen diameter 70 mm (3”)

Net weight: 120 g (4.2 ounce)

1) Except the opposite deflection plate.

2) For calculation of the grid 3 potentiometer a grid 3 current of min. —15 wA and max. +10 A must be taken

into account.



G-screen

The green fluorescent G-screen
provides high visual contrast un-
der conditions of normal ambient
illumination. It has medium per-
sistence and can be used for visual
observation of recurrent phenom-
ena in the majority of applica-

tions.
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D2

D1

a,92,94—

Base: duodecal 12-pins ‘ m

Position of the deflection plates

)
Base connections Outline drawing of the DG 7-31 (dimensions in mm)
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PHILIPS

LOW-VOLTAGE
INSTRUMENT CATHODE-RAY TUBE

DG 7-32

D19D‘|l

® 400V final anode voltage

e Deflection sensitivity 0.4 mm|V
o Overall length only 17 cm (6°/,”)

® High brilliancy

o Small spot size

Electron gun of the cathode-ray
tube DG 7-32

e Excellent contrast
D,D," — plates for horizontal deflection

D,D," — plates for vertical deflection
& — control grid

&2 84 — electrodgs for pre-deflection
acceleration

g3 — focusing electrode

N



The DG 7-32 is a new type in our range of 7 cm (3”’) cathode-ray tubes with characteristics making
the tube particularly suitable for applications in low-cost, low-voltage, indicating instruments such

as small, light-weight service oscilloscopes etc.

The type DG 7-32 has the following main features:

® Low anode voltage (400V) without screenburn or screencharge, thanks to the gun construction

and a conductive layer placed in between the inner glass surface and the phosphor screen;

Overall length of only 17 cm (63/).

Fine and brilliant spot with a high contrast ratio;

High deflection sensitivity (0,4 mm/V) owing to the special design of the deflection plates;

Symmetrical deflection to ensure minimum distortion and to minimize deflection voltages;

The transparent, contrast improving and conductive layer between the face and the phosphor, being
connected to the final anode, gives full protection against “electrostatic body-effect’” even at

high operation potential.

The fine characteristics of the tube render it very suitable for a wide range

indicating instruments field.

ELECTRICAL DATA

Screen
Fluorescence: green
Persistence: medium

Heating indirect by a.c. or d.c.;

series or parallel supply
Heaer Voltage s « w 2 o ¢ & 2 & o 5 w & @ & 8 5 & Bf=
Heater' CUtfefit s © s & 5 @ 3 © 8 8 & s @ § © § s @ Jf =

Focusing electrostatic
Deflection double electrostatic

Line width at Vg + &) = 500 V
I = 05 HA

1) Measured on a circle of 50 mm diameter.

6.3 v
0.3 A

DD, symmetric
D;D,' symmetric

0.5 mm 1)

of applications in the

[p& 732" 7-37%]
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300
I
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—200 Vpy(V) —150

Operating characteristics
Grid No. 2 and grid No. 4 voltage

Grid No. 3 voltage .

Negative grid No.1voltage for v1sual extinction ofthe focused spot—Fg =

Deflection sensitivity
Deflection sensitivity

Limiting values (design centre values)

Grid No. 2 and grid No. 4 voltage

Grid No. 3 voltage

Grid No. 1 voltage (negative value)

Grid No. 1 voltage (positive value)

Peak voltage on D;Dy
Peak voltage on DDy 8 i
Voltage between cathode and heater .

Screen dissipation

Grid No. 2 and grid No 4 d1551pat10n

Maximum civcuit values

Deflection plate circuit resistance .
Grid No. 1 circuit resistance

MECHANICAL DATA

Mounting position: any

INTERELECTRODE CAPACITANCES
electrodes symbol value (pF)
, |
D) to Dy CDIDI/ | 1.0
|
D, to Dy Cp,D, | 14
D) + Dy’ to D+ Dy’ Cp\Dy'- D,D; 0.27
Dy to all CD, 2.9
Dy to all Cpy 3.1
D, to all Co, S
Dy’ to all Cpy 37
Grid 1 to all Cgy 7.8
Cathode to all Ck 4.0
Grid 1 to DDy DDy’ - Cg - DiD{'DyD; 0.45
Cathode to D1D{'Dy;D5’ ‘ Ck-DiDy' DyDy 0.14
Vi + &) = 500V
Ve = 0-120 V1
50-100 V
DDy’ = 0.35-0.43 mm/V
D,Dy' = 0.22-0.28 mm/V
max. 800 V
V(gz + &) = min. 400 V
Ve = max. 200 V1)
~V = max. 160 V
+Veg = max. 0 V
VD,Dy'p = max. 450 V
VDsDy'p = max. 750 V
VEF = max. 125 V
Wi = max. 3 mW/cm?
Wig, + g5) = max. 0.5 W
RD = 5 M)
Rg 0.5 M{)

Dimensions: overall length 172 mm (63/4")
screen diameter 70 mm (3")

Net weight: 120 g (4.2 ounce)

1) For calculation of the grid 3 potentiometer a grid 3 current of min.

into account.

-15 #A and max. +10 #A must be taken



G-screen

The green fluorescent G-screen
provides high visual contrast un-
der conditions of normal ambient
illumination. It has medium per-
sistence and can be used for visual
observation of recurrent phenom-

ena in the majority of applica-

tions.
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Printed in Holland

Base: duodecal 12-pins

Position of the deflection plates

Base connections

D)

. .

N —

k

Electrode arrangement

Qutline drawing of the DG 7-

32 (dimensions in mm)
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DI IN°A8 CATHODE-RAY TUBES

for measuring equipment

7 c¢cm Cathode-Ray Tube

for

MEASURING PURPOSES

DG 7-36
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PHILIPS

DG 7-36

® Higb sensitivity
® Flat faceplate

@ Independent focusing control
e Brilliant and fine spot

® High-grade pbosplaor screen

The DG 7-36 is a Cathode-Ray Tube for
measuring purposes, with a flat faceplate of
7 cm (3') diameter, featuring electrostatic
focusing and highly sensitive, electrostatic
double symmetric deflection. The tube has
especially been designed for use in applications
where close tolerances in the electrical and
mechanical characteristics are of prime impor-
tance.

7 cm CATHODE-RAY TUBE
FOR MEASURING PURPOSES

Electron gun of the cathode-ray
tube DG 7-36
D,D," — plates for horizontal deflection

D,D," — plates for vertical deflection
g — control grid

2,04 — electrodes for pre-deflection

acceleration

23 — focusing electrode

N



The Philips Cathode-Ray Tube DG 7-36 has the following main features:

Very high deflection sensitivity, permitting the use of smaller amplifiers, both for the time-base
and the signal under examination.

The plane parallel faceplate of high-quality glass ensures correct reading, drawing or photographic
recording of the oscillograms without parallax.

The focusing control is independent of the brightness control, so that the spot remains sharp
when the beam-current is varied over a wide range. Owing to the very small current drawn by the
focusing electrode, a low-current voltage-divider system can be used.

Thanks to the high-grade phosphor screen, high brilliancy at small spot dimensions is achieved.
As a result of these very interesting electrical and mechanical characteristics, the DG 7-36 is an

outstanding type for measuring equipment with a high standard of accuracy.

ELECTRICAL DATA

INTERELECTRODE CAPACITANCES

Heating: Electrodes Symbol Cap. (pF)
Indirect by A.C. or D.C.; parallel supply
Heater voltage . . . . . . . . . .63V
Heater current . . . . . . . . . .03 A Dy to Dy CD1D) 1.7
Screen: D, to Dy CpDy 1.9
Fluorescence : green
Persistence : medium Dy to all CDy i 4.7
Focusing: Electrostatic By %o all €y’ : 47
Deflection: Double electrostatic ’ - D, to all o ‘ 60
DDy symmetric \
Dyfy' symumertic Dy to all Cpy 6.0
Angle between DD, and D,;Dj traces
90° # 1° ]
Grid 1 to all Cgy 5.7
Line width at: — il e o
V(e — 1500 V . athode to a £ D
0.4 mm 1)
LI = 0.5 A

1) Measured on a circle of SO mm diameter
2) To all electrodes, except the opposite deflection plate.

2



Operating characteristics

Grid No. 2 and grid No. 4 voltage . . . . . . . . . . . Vig+sa) = 1500 V
Grid No. 3 voltage . . . . ; Ves = 247-397 V3)
Negative grid No. 1voltageforv1sualextmcuonofthefocusedspot Vg = 40-80 V
Deflection sensitivity . . . . . . . . . .. . . . ... DD = 0.49-0.59 mm/V
Deflection sensitivity . . . . . . . . . . . . . . . . . DDy = 0.33-0.41 mm/V
o ) DDy = 57 mm %)
Minimum useful screen diameter DD, d 68 o 5
Variation of the linearity of deflection . . . . . . . . . . = max. 2 0/p6)

Pattern distortion

The length of the edges of a raster pattern, whose mean dimensions are smaller than 75 9/
of the useful scan will not deviate from this mean dimensions by more than 2.5 9/o.

Spot position

With the tube shielded the undeflected spot will be within a circle of 4 mm radius, the circle
being centered with respect to the tube face.

Limiting values (design centre values)

: : max 2500 V
Grid No. 2 and grid No. 4 voltage . . . . . . . . . . Vig+tgy = i 1060 W
Grid No. 3 voltage . . . . . B = max. 1000 V 3)
Grid No. 1 voltage (negative value) e ] = max. 200V
Grid No. 1 voltage (positive value) . . . . . . . . . . . +Vqg = max. (Y
Positive peak voltage at grid No. 1 . . . . s+ om @ s +Wap = max 2V
Peak voltage between grid No. 2 and grid No 4 and any

of the deflection plates . . . . . . . . . . . . . . . VD(gtg)p=max. 500 V7)
Voltage between cathode and heater . . . . . . . . . . . V§f = max. 180 V
Screen dissipation . . . o s & EF o 3@ . = max. 3 mW/cm?
Grid No. 2 and grid No 4 dlSSlpauon ¢ v owoeowm s ow s s WlE¥ E) =max. 6 W
Circuit design values
Grid No. 3 voltage . . . . . . . . . . . . . Vg =165265V
Negative grid No. 1 voltage . . . . . . . . Vg = 27- 53V Per 1000 volts
Deflection factor . , DDy = T1La5T Ve of grid No. 2

D,D," =16.2-20.0 V/cm and grid No. 4

Deflection plate circuit resistance . . . . . . . . RD = s M) §) voltage
Grid No. 1 circuit resistance . . . . . . . . .Rg = 1.5 M()

MECHANICAL DATA

Mounting position: any

Dimensions: overall length 296 mm (1121/3,")
screen diameter 7 cm (3”)

Net weight: approx. 370 g (13 ounces)

Base: Duodecal 12-p

3) For calculation of the grid No. 3 potentiometer a grid No. 3 current of min. —15 #A and max. 10 “A must
be taken into account.

4)  Min. 285 mm at both sides from the tube face centre.

5) Min. 34 mm ar both sides from the tube face centre.

6) The sensitivity of the deflection plates for a deflection smaller than 75 /g of the useful scan will not differ from
the sensitivity for a deflection of 25 0]y of the useful scan by more than the indicated value.

7) For optimum focus the average potentials of the deflection plates and grid No. 2 and 4 should be equal.

8) The deflection plate resistances should be approximately equal.
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G-screen

The green fluorescent G-screen
provides high visual contrast un-
der conditions of normal ambient
illumination. It has medium per-
sistence and can be used for visual
observation of recurrent phenom-

ena in the majority of applica-

tions.
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PHILIPS

o

GENERAL PURPOSE CATHODE RAY TUBE

DG 10-6
DB 10-6
DP 10-6
DR 10-6

A brilliant spot
o Symmetrical deflection
e Good linearity

® Four screen types

The DG 10-6 is a general-purpose
Cathode-Ray Oscilloscope Tube, with
a faceplate of 10 cm (4”’) diameter,
featuring electrostatic double sym-
metrical deflection and extra high

tension post-acceleration

Higb-tension post-accelemtion

Electron gun of the Cathode-Ray
Tube DG 10-6

D,D,’" — plates for horizontal deflection

DD, — plates for vertical deflection

&1 — control grid

g2¢4 — electrodes for pre-deflection
acceleration

3 ~ focusing electrode



The Philips Cathode-Ray Tube DG 10-6, has the following main features:

Thanks to the high-grade phosphor screen and extra high-tension post acceleration, high
brilliancy at small spot dimensions is achieved.

Symmetrical deflection, providing for low interelectrode capacity and good linearity.

For various applications different screen types available:

G - A green screen for oscilloscopy and recording of medium and high-frequency phenomena.

B - A blue screen for photographic recording of non-recurrent high-speed phenomena.

P - A double-layer screen with bluish fluorescence for oscilloscopy and recording of low-frequency
and low-speed non-recurrent phenomena.

R - A greenish-yellow screen for oscilloscopy and recording of low- and medium-frequency signals*)

As a result of these electrical and mechanical characteristics, this tube is particularly suitable for
measuring equipment.

ELECTRICAL DATA

Screen 7R03960
DG10-6 74-7-53 | | _ T T
Persistence EEET (== I
Tube Fluorescence o of i } LE I
0.1 9/y of max. I i
type (colour) Character Befghtmsss et 1 o e
DG 10-6 green medium 50 millisec. v, =20000 |
DB 10-6 blue short 20 millisec. Bt 3 AV95=2000“€?",0‘V
DP 10-6 blue (afterglow very long 80 sec. I
greenish-yellow) T
DR 10-6 greenish-yellow long 20 sec.

Heating indirect by A.C. or D.C.

Heater voltages « « s = s © s » ¢ 5 » s =GBV :
Heater current: . . . . . . . . . . . . If=03A oIy

i . DiDy symmetric
Deflection double electrostatic 5y ¢ commerric

Focusing electrostatic mEEEEN,

Line width at Vs = 2000 V
Ve + &) = 2000 V 0.4 mm **)
1 = 0.5 MA !
Ves = 4000 V Vo;(V)—60
Vig +g) = 2000 V 0.3 mm ** )
U(gz N =05 uA ) Screen current as a function of negative

grid cut-off voltage

*) Detailed information on all phosphors is given in a folder dealing with data
and characteristics of Philips phosphors.

**) Measured on a circle of 50 mm diameter.

100




G-screen

The green fluorescent G-screen
provides high visual contrast un-
der conditions of normal ambient
illumination. It has medium per-
sistence and can be used for visual
observation of recurrent phenom-
ena in the majority of applica-

tions.
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— 7R03961 2500
H Hr e - 06 9'7"531 INTERELECTRODE CAPACITANCES
AR 1 1 I T t92.94
I i B I [ HA)
B R Electrodes Symbol Value (pF)
SRR il I |
EERNEMEEERENEmu H 2000
S Vy2,94 = 2000V H
it 77 75‘=2(‘700—4000V[ i ‘ i D] to D]l CD[D]I 1.9
3' T T 1500 D, to Dy CDyDy’ 2:5
= SSiEaRaRREasnase
] | i O Dy to all Cpy 4.7
SRR /
mm O p SEmenEmaay Dy’ to all oy’ 47
T A
| 1 1-F
1 EEE D; to all Cpy 5.5
1 500
EREEEEEEENENS EENEEEEENEENENNREERNE Dy to all Cpy 5.5
[ A : i ‘
i i Il EonEE s X
H= i ‘t JM ‘w—T‘o Grid 1 to all Cq 4.6
Vg, (V)=60 ~40 20 0
Final anode current as a function of Cathode to all C L
negative grid cut-off voltage
with post  without post
Operating characteristics acceleration  acceleration
Grid No. 5 voltage . . . woo o ¥ 8w W = 4000 2000 V
Grid No. 2 + No. 4 voltage*) e e e Vi te) = 2000 2000 V
Grid No. 3 voltage . . . o & 5 w5 ow Vg = 400 - 720 400 - 720 V
Negative grid No. 1 voltage **) v oa e s ow o — Mg = 45 -100 45 - 100V
Deflection sensitivity . . . . . . . . . . . DDy = 0.25 - 0.31 0.32 - 0.38 mm/V
Deflection sensitivity . . . . . . . . . . . DDy = 0.19 - 0.25 0.24 - 0.30 mm/V
Limiting values (design center values)
Grid No. 5 voltage . . Vs = max. 5000 V
Grid No. 2 and grid No. 4 voltage i Ve, + ) = max. 2500 V
Ratio Vis/ V(g tes) Ves/V(gy+gy) = max 2
Grid No. 3 voltage . : . Ve = max. 1000 V
Grid No. 1 voltage (neganve Value) .=V =max. 150 V
Grid No. 1 voltage (positive value) . . Vg = max (Y
Peak voltage on DDy’ Vp,p/p = max. 450 V
Peak voltage on DDy’ VD,p,p = max. 450 V
Voltage between cathode and heater Vif =max. 125V
Screen dissipation . - Wi = max 3 mW/cm?
Grid No. 2 and Grid No 4 d1551pat10n ; Wig, + g) = max 4 W
Maximum circuit values
Deflection plate circuit resistance RD = max. 5 M()
Grid No. 1 circuit resistance . Rg = max. 1.5 M()
MECHANICAL DATA
Mounting position any
Dimensions overall-length max. 341 mm (13%/g4")
screen diameter 10 cm  (47)
Anode contact B1.885.06.

*) Earthing of g, g4 is recommended.
**) For visual extinction of the focused spot.
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LA ® CATHODE-RAY TUBES

for measuring equipment

GENERAL-PURPOSE
(Cathode-Ray Tube

DG 10-74
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PHILIPS

CATHODE-RAY TUBE WITH FLAT FACEPLATE

DG 10-74

e Plane pamllel faceplate

Symmetrical deflection
° Higb-tension post acceleration

® Large screen diameter;

10 cm (4")
o Interchangeable with the
DG 10-6
Electron gun of the cathode-ray
tube DG 10-74
D,D," — plates for horizontal deflection.
The DG 10-74 is a general-purpose D,D,” — plates for vertical deflection
Cathode-Ray Oscilloscope Tube, with &1 — control grid
a flat faceplate of 10 cm diameter, g28s — electrodes for pre-deflection
double symmetrical deflection and acceleration

extra high-tension post acceleration. &3 — focusing electrode

(“Q



The plane parallel faceplate of high-quality glass ensures correct reading, drawing or photographic

recording of the oscillograms without parallax.

The symmetrical deflection minimizes the occurrence of distortion.

Thanks to the high-grade phosphor screen and extra high-tension post acceleration, high brilliancy

at small spot dimensions is achieved.

The G-phosphor of the DG 10-74 gives a green phosphorescence with medium persistence on

which full particulars are given in this folder.

The tube, which is interchangeable with the DG 10-6, is particularly suitable for measuring

equipment, as a result of the electrical and mechanical characteristics.

ELECTRICAL DATA

Screen

Fluorescence : green
Persistence : medium
Focusing electrostatic

Line width at
Grid No. 5 voltage

Grid No. 2 and grid No. 4 voltage .

Screen current

Grid No. 5 voltage . . . .

Grid No. 2 and grid No. 4 voltage .

Screen current

*) Measured on a circle of 50 mm diameter.

Heating indirect by a.c. or d.c.; series or parallel supply
. Vi= 6.3 A%
o If = 0.3 A

Heatet VOItige - & s & « & 5 & & o
Heater current
~ DDy symmetric

Deflection double electrostatic = y
ﬂC D,D,' symmetric

2 Vi = 2000 V
. Vieg+gs) = 2000 V 0.4 mm*)
o di = 0.5 WA

Ves = 4000 V

V(gatey) = 2000 V 0.3 mm?*)
o dl = 0.5 WA




4 I T ™ INTERELECTRODE CAPACITANCES
=0 EEE N
kA
4 Electrodes Symbol Value (pF)
BT 80
V2,94 =200V |1 T
%5—2?000—4000%__,? NEN AR Dy to Dy CpiDy’ 1.9
HHHH D; to Dy | CoyDy 2.5
0] hSO
s Dy + Dy’ to D+ Dy ‘ CDDy'-DyDy 0.2
o
‘ ; ‘ ( R D to all CDy 477
Eam \
‘ 40 Dy’ to all Cpy’ 47
/
D; to all ‘ Cpy 55"
/
/
Dy to all Cpy 557y
20 ‘
I Grid 1 to all | Cg 4.6
— Cathode to all Ck 6.0
1
#l 1
% (V)60 - =20 0 (0 Grid 1 to D1D{D;D;' Ce1-D1Dy D27’ 0.15
Negative grid No. 1 voltage, for visual extinction Cathode to DDy’ D,Dy’ ‘ Ck-D1Dy' DDy 0.35
of the focused spot, as a function of the screen current
with post without post
acceleration acceleration
Operating characteristics
Giid No. 5 yoltage = « « « s & & & & o« « Vig = 4000 2000 V
Grid No. 2 grid No. 4 voltage . . . . . . .  V(gtg) = 2000 2000 V
Grid No. SVOItage............ Vs = 400 — 720 400 — 720 V
Grid No. 3 current . . . . s w5 w8 wm Jug = —15to~+ 10 —15to410 PA
Negative grid No. 1 voltage"‘) e e e e s =V = 45 — 100 45 —100 V
Deflection sensitivity . . . . . . . . . . . . DDy = 0.25-031 032 - 0.38 mm/V
Deflection sensitivity . . . . . . . . . . . . DDy = 0.19-0.25 0.24 - 0.30 mm/V

Limiting values (design center values)

Grid No. 5 voltage . . . . o mosw s 9w d s Vg = max. 5000 V
Grid No. 2 and grid No. 4 voltage e wom e ow e m e s & Mgt = max. 2500V
Grid No. 3 voltage . . . . . I P I AR A PART R . = max. 1000 V
Grid No. 1 voltage (negative value) O I = max. 150 V
Grid No. 1 voltage (positive value) . . . . . . . . . . . +Vqg = max. ov
Peak voltage on D/Dy/ . . . . . . . . . . . .. . .. VDD = max. 450 V
Peak voltage on DDy . . . . ocwow owowowow e ow ow o VDEDIP = max. 450 V
Voltage between cathode and heater R N R = max. 125V
Screen dissipation . . . s AnAP R OEEE = max. 3 mW /cm?
Grid No. 2 and grid No 4 dlSSlPﬂthn s e s e e o e o Wb = max: 4 W

Maximum circuit values
Deflection plate circuit resistance . . . . . . . . . . . . RD = max. 5 M()
Grid No. 1 circuit resistance . . . . . « . « . . « . . . Rg = max. 1.5 M()

MECHANICAL DATA

Mounting position any

Dimensions  Overall length 341 mm (137/;6)
Screen diameter 10 cm (4”)

Anode contact B1.885.06

Net weight 330 g. (11.5 ounces)

**) Except the opposite deflection plate.
*xx) For visual extinction of the focused spot.
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Printed in Holland

Base: Magnal 11 pins

g5

Position of the deflection plates

Base connections

>

g5

D2 \ l
|
D1
L)
- a3
92,94— —
- e/

D2'

oy

Outline drawing of the DG 10-74 (dimensions in mm)
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PHILIPS ELECTRON TJBES AND SEMI CONDUCGTORS

PHILIPS ELECTRON TUBE DIVISION

Eindhoven, February 1958

Dear Sirs,

We have pleasure in introducing herewith a new type in our
range of tight-tolerance oscilloscope cathode-ray tubes, viz.
the DG 10-78.

Thanks to advanced engineering, the characteristics of this
tube are such as to enable the user to choose from a great
variety of possibilities that particular combination of
operating conditions which is optimal for a given application.
The envelope of the DG 10-78 has a flat face-plate of 10 cm
(4") in diameter, which on the one hand ensures an inexpensive
and short tube (overall-length 300 mm), and on the other an
ample screen area to meet the requirements for use in various
applications, ranging from simple, low-priced oscilloscopes
to expensive precision apparatus.

The most interesting features of the DG 10-78 are:

1. the post-deflection acceleration, made possible by the
electrode that is helically applied on the inside of the
envelope, can be stepped up to a ratio 1: 4, so that high
sensitivity as well as high brightness are obtainable;

2. a maximum post-deflection acceleration voltage of 8 kV;
3. a sensitivity of up to 1.15 mm/V;

4. the screening plate between both pairs of deflection
plates is separately connected, which makes correction
of both astigmatism and pattern distortion possible.

The excellent properties of the DG 10-78 make it a very
useful element, not only in the field of radio and television
service, but also in almost every branch of industry and
research, :

For an extensive description, reference is made to the en-
closed Tentative Data sheet.

Yours faithfully,

p.p. N.V., PHILIPS' GLOEILAMPENFABRIEKEN. p.o.

NS >~

J.N. Schot H.M. Hofstede

»

,r
DG 10-78






PHILIPS DG 10-78

CATHODE-RAY TUBE

WITH A
HELICAL POST-ACCELERATION ELECTRODE

Fig.l. Photograph of the DG 10-78

The DG 10-78 is a new type in our range of "tight-tolerance"
cathode-ray tubes, featuring a flat faceplate with a diameter
of 10 cm(4"), electrostatic focusing and highly sensitive
electrostatic double-symmetric deflection.

Thanks to some special characteristics this cathode-ray tube
can be used in a wide variety of applications.

1. The post-deflection acceleration electrode is formed by a
high-resistance coating applied helically on the inside of the
bulb. This method ensures a continuous rise of the potential
and hence considerably less pattern distortion than the
normal single-step post-deflection acceleration. In addition,
the ratio of post-deflection voltage to grid No.2 and 4
voltage can be stepped up to four. This means that the
sensitivity-determining accelerator voltage (Vg2,g4> can
be kept low, whereas the brightness determining post-ac-
celerator voltage (V,¢) can be raised to a high value,
so that a combination of high deflection sensitivity and
high light output is achieved.

2. The isolation-screen between the two pairs of deflection
plates is brought out separately. By varying the potential
of this screen possible occurrence of pin-cushion and barrel-
effects can entirely be eliminated.

FEBRUARY 1958 PHILIPS ELECTRON TUBE DIVISION
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To achieve optimum performance in all circumstances it may
be desirable to apply a voltage for "astigmatism" control
(the difference in potential between grid No.4 and the
DDy plates). For controlling astigmatism in all cases
where the use of D.C. amplifiers for the D4D4' plates is
involved, it is desirable to keep the average potential
of the D4D4' plates constant and to vary the potential of
grid No.4. If, as is normal in conventional tubes, the
isolation-screen is internally connected to grid No.4, a
variation of grid No.4 voltage will cause a change of
deflection sensitivity as a result of interaction between
the isolation-screen and the deflection plates. Thanks to
the fact that the isolation-screen is brought out separ-
ately, no such phenomena need be feared with the DG 10-78.

In the present data some diagrams have been included (see
pages 6 and 7), indicating respectively:

To
is

The useful scan plotted against the ratio of Vg6/vg2,g4.

The sensitivity, plotted against the accelerator voltage
Ve2.e4.

The relative sensitivity plotted against the ratio of Vg6
0 Vg2 g4,

illustrate how these diagrams can be interpreted, an example
given on page 6 .



ELECTRICAL

Heating

TECHNICAL DATA OF THE DG 10-78

Indirect by A.C.

heater voltage
heater current

Capacitances

Ds' to
D1 to D
D, to D

Grid No.1 to all other electrodes
Cathode to all other electrodes

Screen

Colour

Persistence

all
all
all
all

1
1'
2

other
other
other
other

or D.C., parallel supply

electrodes
electrodes
electrodes
electrodes

Useful screen diameter

Useful scan for:

Ratio vg6/v

Ratio vgé/v

Ratio Vg6/Vgé

Focusing

Deflection

Ly

double electrostatic

82,84

g2,84 ~

]
-

|
no

y84 =

electrostatic

Vf = 6.3V

If = 0.5 4
Cp1 3.5 PF:)
CD1' 345 pF1)
Cpo 4.5 PF1)
CDZ' 4.5 pF )
CD1D1 1.7 pF
CD2D2 = 241 pF
Cg1 5 pF
Ck = 3.4 pF
green

medium

90 mm

Dily = = T Whg
D2D2' = 90 mm
D1D1' = 65 mm2)
D2D2' = 90 mm
D4D4' = 55 mmy)
D2D2’ = 75 mm

D4D4' symmetrical
D,D,' symmetrical

Angle between D1D1' and D2D2' traces 90o + i

Except the opposite deflection plate.

2) This useful scan can be max. 3 mm shifted with respect to the

geometric centre of the faceplate. .




Line width

e =
= 2000
%€Z,g4 = 0.5 pA
e S HnY
I = 0.5 pA
15 DB
IfZ’gA = 0.5 pd

Helix resistance

Post-deflection acceleration

helix resistance

Typical operating conditions

Post-accelerator

vol tage Vg6 =
Isolation-screen

voltage Vg5 =
Accelerator

vol tage Y€2’g4 =

Focusing voltage VgB

Negative grid No.1
voltage -V

gl
Deflection
sensitivity

Vertical D1D1' 0
Horizontal D2D2' OLs

Deviation of the linearity
of deflection

Pattern distortion

Spot position (undeflected)

Limiting values (design centre values)

3

4

)

)

Post-accelerator voltage

Isolation-shield voltage

Accelerator voltage

Ratio

Focusing voltage

Measured on a circle of 50 mm diameter.

218 ¥yBi%  Heg page 6.

0.45
0.35
0.45
min. 50
2000 4000 4000
2000 2000 1000
2000 2000 1000
400-700 400-700 200-350
45-T75 45=75 22.5-37.5
7-0.69 0.50-0.60 0.84-1.02
3-0.29 0.18-0.2% 0.26-0.33
max. 2
< 2
5 mm radiu
v _ max. 8000
g6 min. 1500
Vg5 = max. 3000
v = max. 3000
82,84 = min. 1000
Vg6/Vg2,gq = max. 4
Vg3 = max. 1500

MQ

=< < <<



Grid No.1 voltage
negative value
positive value
positive peak value

—Vg1 = max. 200 V
+Vg1 = Imax. O V
+Vg1p = max. 2V

Peak voltage between accelerator

and any deflection plate

Voltage between cathode
and heater

Grid No.2 and 4 dissipation

Screen dissipation

Circuit design values

Focusing voltage
Negative grid No.1 voltage
Deflection factor for:

Ratio Vg6/V =

82,84

Ratio Vg6/vg2,g4
Ratio Vg6/vg2,g4 = {4

Grid No.1 circuit resistance

Deflection plate resistance

Grid No.3 current

MECHANICAL DATA

Fig.2. Dimensional outline (in mm)

10)

Mounting position

Net weight approx.

Base

the DG 10-78.

VD-(g2,g4)p = maX. 500V

Ve = max. 180 V
wg2+g4 = max. 6 W
Wl = max. 3 mW/cm?
Vo3 = 200 - 350 V10,
10
Vg = 22.5-37.5 V10
D4Dy " = 0.72-0.89 V/mm
D,Dy' =1.72-2.17 V/mm 19,
D4Dy 0.83-1.00 V/mm
D,D,' = 2.,17-2.78 V/mm ' 9
D4D4! = 0.98-1.19 V/mm
] = 0)
D,D, 3.03-3.85 V/mm
Rg1 = 1.5 MQ
Ry = 5 MQ
Lyg = -30/+15 pA
Any
660 g (1 1bs 7.2 oz)
Diheptal
10012 5
i~ () WY )
i
g6
o
+I
3

300%5

51%15

o

and electrode connections of

~J;{rrnaij

4

Per kV of the accelerator voltage VgZ.g4'




EXAMPLE

If it is assumed that a tube must be used at a post-accelerator
voltage (Vg6) of 2600 V and an accelerator voltage (Vg2,g4)
of 1100 V,

from Fig.3 can be seen that for the ratio
= 2. 6 1
Vet Vg gy = 2 36 (2600/1100),

the useful scan for

D1D1' = 63 mm
and D2D2' 90 mm,

|

~
S
S

0202

=3
S

o
S

8

— Useful scan(mm)
|
|
|
=]
9

3 7/
> Ratio Vos/Vo2,94

Fig.3. Useful scan plotted against the ratio VgB/VgZ,g4

Notes from page 4.
%) In general the isolation-screen voltage and the average poten-
tial of the deflection plates should be equal. Variation of the
isolation-shield voltage (max. * 10% of VgZ,q4) serves to cor-
rect pincushion and barrel pattern distortion. Theisolation.
shield is also connected to the lower end of the post-acceler-
ator helix.

In general the average potential of the deflection plates and
grid 2 and 4 should be equal. For optimum sharpness it may be
desirable to apply a small potential difference (max. + 5% of

VgZ.g4) between the D;D;. plates and grid No.2 and 4.

§) For visual extinction of the focused spot.

7) The sensitivity (for both DD, . and DyDgy. plate pairs separa-
tively) for a deflection of less than 75% of the useful scan
will not differ from the sensitivity for a deflection at 25% of
the useful scan by more than the indicated value.

8) With a raster pattern the size of which is adjusted so that the

widest points of the pattern just touch the sides of a square
51 mm on a side, no point of these pattern sides will be within
an inscribed square of 49 mm on a side.
9) With the tube shielded the spot will be within a circle of 5 mm
radius that is centred with respect to the tube face.



Fig.4 shows that for Vgo g4 = 1100 V without post-acceleration,
,

the sensitivity for the D4D4" plates = 1.15 mm/V and for the
D,D," plates = 0.485 mm/V;

~
N

<3
T2 \
£ \
1 \
DDy

—Sensitivity
S S
=)

ISy
(=)
[
/

D N
0.4 NG 202’
0.2 -
0

0~ 7000

2000 3
——Accelerator voltage (V)

Fig.4. Sensitivity plotted against the

accelerator voltage ng.g4'

Fig.5 shows the correction factor, which has become necessary
due to the influence of the post-acceleration, on these sen-
sitivities. For the ratio. V 6/V 2 = 2.36 this correction
factor is 0.84 for the DDy plates and 0.73 for the D2D2'

plates. The sensitivity with post-acceleration becomes there-
fore:

for D4D4' = 0.84 x 1.15 mm/V = 0.966 mm/V
for DyDy' = 0.73 x 0.485 mm/V = 0.354 mm/V
KS
\gw Susl
360 ™ :::T‘ DDy |
g ~—_ 02027
60
54
Q@
Vo
0
0 o 1 2

—Ratio Vgs/Vo2,94

Fig.5. Relative sensitivity plotted against the

ratio VgG/VgZ,g4'

Summarizing, at a post-accelerator voltage of 2600 V and an 7
accelerator voltage of 1100 V the following values can be found
with reference to the diagrams from Figs. 3, 4 and 5:

The useful scan D4D4' - 63 mm
D2D2' - 90 mm
The sensitivity DqD4' - 0.966 mm/V

D,Dy' - 0.354 mm/V
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mCATHODE-RAY TUBES

for measuring equipment

PHILIPS ELECTRON TUBE DIVISION



PHILIPS

GENERAL-PURPOSE CATHODE-RAY

o Independent focusing control

® Large screen diameter;
13em (57 )

o Symmetrical deflection

The DG 13-2 is a general-purpose
Cathode-Ray Oscilloscope Tube, with
a faceplate of 13 cm (5') diameter,
featuring electrostatic double sym-
metrical deflection and extra high

tension post-acceleration

Electron gun of the Cathode-Ray
Tube DG 13-2

D,D," — plates for horizontal deflection

DD, — plates for vertical deflection

& — control grid
2284 — electrodes for pre-deflection

acceleration

&3 — focusing electrode

TUBE



The Philips Cathode-Ray Tube DG 13-2, has the following main features:

The focusing control is independent of the brightness control, so that the spot remains
sharp when the beam-current is varied over a wide range. Owing to the very small grid No. 3

current, a low-current voltage-divider system can be used.

A large useful screen-area in relation to bulb diameter.

Symmetrical deflection, which minimizes the occurrence of distortion.

For various applications different screen types available:

G - Agreen screen for oscilloscopy and recording of medium- and high - frequency phenomena.
B - A blue screen for photographic recording of non-recurrent high-speed phenomena.

P - A double-layer screen with bluish fluorescence for oscilloscopy and recording of low-

frequency and low-speed non-recurrent phenomena.

R - A greenish-yellow screen for oscilloscopy and recording of low- and medium-frequency

signals. *)

As a result of these electrical and mechanical characteristics, this tube is particularly suitable for

measuring equipment.

ELECTRICAL DATA

7R03960

Screen
Persistence

Tube thorfsce:;ce - t 0.1 Y af max.

ype RS P brightness after
DG 13-2 green medium 50 millisec.
DB 13-2 blue short 20 millisec.
DP 13-2 blue (afterglow very long 80 sec.

greenish-yellow)

DR 13-2 greenish-yellow long 20 sec.

DG10-6 167753 [ |
|

T Vg9 = 2000V
= 2000-4000v

Heating indirect by A.C. op D.C.
Heater voltage: =« = & « « « & VF=63YV
g & W Ir =103 A
DDy symmetric
D,Dy’ symmetric

Heater current:
Deﬂection double electrostatic

Focusing electrostatic

Line width at Vi = 2000 V
Vig, + &) = 2000 V 0.4 mm **)
I =05 L4
Vs = 4000 V
Vg + &) = 2000V 0.3 mm **)
i =05 QA

*) Detailed information on all phosphors is given in a folder dealing with data
and characteristics of Philips phosphors.

**) Measured on a circle of 50 mm diameter.

Screen current as a function of negative
grid cut-off voltage




R 757532500 INTERELECTRODE CAPACITANCES
EEENE S T fe2.94
T RREnan |  BIaE A)
Eanmm t 1 T Electrodes Symbol Value (pF)
SRS ]
1T {2000
- H Dy to Dy Cp1Dy 1.9
A :
R |
EEmEEEN ] l[r / D; to Dy Cpyy 2.5
BTl \17 1500
aa ‘ V4 Dy + Dy to D, + Dy CD\Dy'-DDy’ 0.2
o T L Dl to all CDy 4.7*)
o 1000 Dy to all Cpy | 4.7%)
I /
| y4 |
! L D; to all | Cpy 5.5%)
|
H ! 7 Dy to all . CDy 5.5%)
500 i
Grid 1 to all Cg 4.6
RS 4
- a Cathode to all | Ck 6.0
e 22 L LHo Grid 1 to D\DYDyD; | Cer-DiDy'DaDy 0.15
o1
Final anode current as a function of Cathode to DyDy'D,Dy Ck-DiDV' DDy | 0.35
negative grid cut-off voltage

Operating characteristics

Grid No. 5 voltage . .
Grid No. 2 + No. 4 voltage ;
Grid No. 3 voltage .

Grid No. 3 current :
Negative grid No. 1 voltage ") .
Deflection sensitivity . g
Deflection sensitivity .

Limiting values (design center values)

Grid No. 5 voltage . 3 il
Grid No. 2 + No. 4 voltage :

Grid No. 3 voltage 5 @ 5
Grid No. 1 voltage (negative value) s

Grid No. 1 voltage (positive value) .
Peak voltage on D;Dy'

Peak voltage on DpD;’

Voltage between cathode and heater :
Screen dissipation .

Grid No. 2 and grid No 4 d1$51pat10n

Maximum circuit values
Deflection plate circuit resistance
Grid No. 1 circuit resistance .

MECHANICAL DATA

Mounting position any

Dimensions

o =V gy

Ves
Viga + &)
Vs

Iz

DDy’
DyDy

overall-length 425 mm (163/4")

screen diameter 13 cm (5”)

Anode contact B1.885.06.

*) Except the opposite deflection plate.
**) For visual extinction of the focused spot.

Il

Il

i

with post
acceleration
4000
2000
400 - 720
—15 to +10
45 - 100
0.34 - 0.42
0.29 - 0.37
Ves =
Vg + &) =
Ves =
Ve =
Ve =
Vboip/p =
VD,D)/p =
Vir =
Wi =
Wie + &) =
RD =
Re =

without post
acceleration
2000 V
2000 V
400 - 720 V
—15to +10 YA
45 - 100 V
0.43 - 0.51 mm/V
0.37 - 0.45 mm/V
max. 5000 V
max. 2500 V
max. 1000 V
max. 150 V
= max. oV
max. 450 V
max. 450 V
max. 125 V
max. 3 mW/cm?2
max. 4 W
max s M)
max. 1.5 M{)



G-screen

The green fluorescent G-screen
provides high visual contrast un-
der conditions of normal ambient
illumination. It has medium per-
sistence and can be used for visual
observation of recurrent phenom-
ena in the majority of applica-

tions.

3.0 Y Y T
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e
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/ vd
0.5 7
7|
L
0
0 0.5 10 15 20
Screen current (microamperes per sq cm)
Relative spectral energy distribution of a G-screen
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as a parameter.

Relative spectral energy
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Base connections Outline drawing of the DG 13-2 (dimensions in mm)
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CONDUCTORS

PHILIPS ELECTRON TUBES AND SEMI

Dear Sirs,

We have pleasure in announcing herewith the
cathode-ray tube type DG 13-32, which has been
incorporated in our programme to suit the require-
ments for 13 cm tubes for service oscilloscopes
and the like.

The cathode-ray tube DG 13-32 is equivalent
to the American type 5UP1 and combines a great
deflection sensitivity, a small |ine width and
high brilliancy.

We remain,

Very truly yours,

PHILIPS ELECTRON TUBE DIVISION






PHILIPS DG 13-32

GENERAL-PURPOSE
CATHODE-RAY TUBE

The Philips Cathode-Ray Tube DG 13-32 is especially designed to satisfy

the requirements for visual observation of oscillographic phenomena.

The characteristic features of the tube are:

double symmetric electrostatic deflection;
high deflection sensitivity at full scanj

brilliant and fine spot at operation beam-current;

4 watt cathode adapted to existing circuitry technique;
equivalent to the Cathode-Ray Tube 5UP 1.

MARCH 1957 PHILIPS ELECTRON TUBE DIVISION



ELECTRICAL DATA
HEATING
Indirect by a.c. or d.c.

Parallel supply

Heater voltage 6.5 V

Heater current 0.6 A
SCREEN

Fluorescence green

Persistence medium
FOCUS ING

Electrostatic

DEFLECTION

. .
Double electrostatic D4 Dy symmetric

D,D,' symmetric
DIRECT INTERELECTRODE CAPACITANCES

Grid No.1 to all other electrodes Cg = 4.3
1
Cathode to all other electrodes Ck = 6.5
D, to all other electrodes Co = 4.6
1
D;' to all other electrodes Cp.t = 4.6
1
D, to all other electrodes o = 93
2
Dp' to all other electrodes CD' B 5,
2
'
D, to Dy CDlDl' 1.5
4 1
D, to D, CDz D,' 2
LINE WIDTH at )
i . | =
Grid No.2 + 4 voltage V(92 + q,) 2000 V B
Screen current II = 0.5 pA °
MAX IMUM DIMENSIONS (in mm) AND ELECTRODE CONNECTIONS
133X24 -
r““——""’ R=12,7
( QL A
b
Il
N
©
]
g0
D2 o3| O
D1 \ pulf
el
1
a,92,94
~ 413116
Kt f
) 2773 | B WS [
Base: Duodecal small shell 12 pins / iz d 4

1) To all electrodes, except the opposite deflection plate.
2) Measured on a circle of 50 mm diameter.

pF
pF
pF
pF
pF
pF
pF
pF

mm

e
£
ot
3

%)



TYPICAL OPERATING CONDITIONS

Grid No.2 and 4 voltage ng + g4 = 2000 V
Grid No.3 voltage \/g3 = 340 - 640 V 3)
Neg. grid No.1 voltage for visual

extinction of the focused spot -Vgl = max. 90 V
Sensitivity (D,;D;") Ny = 0.41 - 0.55 mm/V
Sensitivity (DyD,") Ny = 0.33 - 0.45 min/V

LIMITING VALUES (Design centre value)

Grid No.2 and 4 voltage Vgz g, = max. 2500 V

Grid No.3 voltage Vg:5 = max. 1000 V 3)

Grid No.1 voltage Negative value —Vgl = max. 200 V
Positive value Vgl = max . oV

Peak voltage on deflection plates D;D;' VDiDi'P = max. 500 V

Peak voltage on deflection plates D,D,' ngDg'p = max. 500 V

Voltage between cathode and heater ka = max. 125 V

Screen dissipation W =  max. 3 mW/cm2

Grid No.2 and 4 dissipation W92 3 gy © max . 4 W

MAX. CIRCUIT VALUES
Deflection plate resistance RD = max. 5 MQ
Grid No.1 circuit resistance R91 = max. 1.5 MQ

MECHANICAL DATA
MOUNT I NG POSITION

Any

DIMENSIONS
Overall length 375 + 9.5 mm (143 + 3§")
Screen diameter 1% cm ( 5")

NET WEIGHT

790 g (1 Ib 12 oz.)

3) For calculation of the grid No.3 voltage potentiometer, a grid No.3 current
of min. -15 pA and max. +10 pA must be taken into account.
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PHILIPS ELECTRON TUBE DIVISION

Eindhoven, April 1957.

Dear Sirs,

We have the pleasure to introduce herewith the DG 13-34, a high-
quality Cathode-Ray Tube with a plane parallel face of 13 cm (5")
diameter, designed for measuring equipment.

To meet the present demand of the applications in the measuring
field, this Cathode-Ray Tube has a number of outstanding character-
istics: improved linearity and raster qualities as well as high
deflection sensitivity and independent brightness control.

The DG 13-34 fully answers the requirements of the MIL-Speci-
fications for the American type 5ADPI1.

"Tentative Data" giving detailed electrical and mechanical
information of the DG 13-34 are enclosed.

We trust that the extension of our programme with this Cathode=
Ray Tube will enable you to meet still better the requirements of
high-standard measuring equipment.

s

i Yours faithfully,

\p.p.lN.V. PHILIPS' GLOEILAMPENFABRIEKEN
\

1 il

J.N. Schot J.L. Baartman







PHILIPS DG 13-34

CATHODE-RAY TUBE
FOR MEASURING PURPOSES

The DG 13-34 is a high-quality Cathode-Ray Tube with electrostatic focusing
and highly sensitive, electrostatic double-symmetric deflection.

The tube has especially been designed for use in applications where close
tolerances in the electric@lmand mechanical characteristics are of prime
importance.

In addition the DG 13-34 has the following features:
- Very high deflectionisensitivity, permitting the use of small amplifiers,

both for the timebase and the signal under examination.

- The plane paralléelmfaceplate of high-quality glass ensures correct
reading, drawing er photographic recording of the oscillograms without

parallax.

- The focusing adjustment is completely independent of the brightness
control, as theselectrostatic focus electrode does not influence the beam
current,fowing to the preceding and the following electrode being at a
higher potential. Moreover a high resistance potentiometer can be used
for adjusting the focusing potential.

- Negligible deflection defocusing and raster distortion, thanks to

perfect gun design and high precision in production.

- Thanks to the high-grade phosphor screen and high-tension post accel-

eration, high brilliancy at small spot dimensions is achieved.

As a result of these very interesting electrical and mechanical character-
istics, the DG 13-34 is an outstanding type for measuring equipment of
exceptional quality.

APRIL 1957 PHILIPS ELECTRON TUBE DIVISION



GENERAL DATA
HEATING
Indirect by a.c. or d.c.; parallel supply

Heater voltage Ve 63 ¥
Heater current lf = 0:;86 &

CAPACITANCES

D, to all other electrodes 1) max. 5.0 pF
D,' to all other electrodes 1) max. 5.0 pF
D, to all other electrodes 1) max. 6.1 pF
D,' to all other electrodes 1) max. 6.1 pF
D, to Dy' maxs 1.3 pF
D, to D,' max« 3«1 pF
Grid No.1 to all other electrodes max. 7.9 pF
Cathode to all other electrodes max. 5.8 pF
SCREEN

Colour green
Persistence med ium
Useful diameter min. 114 mm
DEFLECTION

Dy D;y' symmetrical
D,D,' symmetrical

Angle between D;D;' and D,D,' traces 90° i 2,

Double electrostatic

FOCUSING electrostatic

LINE WIDTH

Grid No.5 voltage Vg = 3000 V
5

Grid No.2 and grid No.4 voltage V = 1500 V 0.4 mm 2)
(92+94)

Screen current II = 0.5 uA

Grid No.5 voltage Vg = 4000 V
5}

Grid No.2 and grid No.4 voltage V = 2000 V 0.3 mm 2)
(gz+9s)

Screen current I‘ = 0.5 pA

MAX IMUM DIMENSIONS (in mm) AND ELECTRODE CONNECTIONS

133115
*
( Eﬂ_ A A
~
p
R=706 Q
o
)
©
i
5
1o
or Pl
S
y
5115
kf f

L *) Straight portion
) Except the opposite deflection plate.

2) Measured on a circle of 50 mm diameter.



ELECTRICAL DATA

TYPICAL OPERATING CONDITIONS

Post accelerator voltage V95 3000 4000 V
Accelerator voltage V92+g4 1500 2000
Focusing voltage Vgs 300 to 515 400 to 690 V 3)+8)
Negative grid No.1 voltage
for visual extinction of
the focused spot -Vg 34 to 56 45 to 75 V
Sensitivity D,D,' Ny 0.68-0.84 0.51-0.63 mm/V
Sensitivity DoDy' N, 0.51-0.63 0.38-0.47 mm/V
Useful scan D,D,' min. 102 102 mm 4)
Useful scan D,D,' min. 102 102 mm 4)
Deviation of the linearity
of deflection max. 2 2 % 5)
Pattern distortion max. 25 2.5 4 6)
Spot position (undeflected) 7) 7)
LIMITING VALUES (design centre)
Post accelerator voltage Vv e i 6000 ¥
9s L 92 T94
max.

Accelerator voltage ng+g4 iy %888 g
Ratio Vgs/\/92+g4 max . I
Focusing voltage Vg:5 max . 1000 V 3]
Grid No.1 voltage

negative value —Vgl max . 200

positive value +vgl max. 0

positive peak value +Vglp max . 2V
Peak voltage between accelerator
and any deflection plate VD_(92+94)p max . 500 8)
Voltage between cathode and heater ka max . 180 Vv
Grid No.2,4 and 5 dissipation B+ 0 s max. 6
CIRCUIT DESIGN VALUES
Focusing voltage Vg:s 200 to 345 V 10)
Negative grid No.1 voltage
for visual extinction of
the focused spot -vgl 22.5 v6 BT+5 ¥ 10)
Deflection factors for Dl Dl 0.79 -0.98 V/mm 19
\/95 = 2(v92+g4) DD’ 1.06 - 1.32 V/mm 10)
Deflection factors for Dy D4! 0.64 -0.79 V/mm 19
\/g5 = \/92+94 DDy 0.85-1.04 V/mm 19
Grid Ne.? circuit resistance R91 max . 1.5 MQ
Defiection plate resistance RD max . 5 MQ 9)

MECHAN|CAL DATA:

see over leaf

%) For calculation of the grid No.3 voltage potentiometer a grid No.3 current of min.

-15 pA and max.

151 mm from the tube face centre.

+10 puA must be taken into account.

The sensitivity (for both DD, and D D," plate pairs separately) for a deflection

of less than 75% of the useful scan will not di
tion at 25% of the useful scan by more than the

With a raster pattern which is so adjusted that
of 82 mm,

no point of its circumference will be

ffer from the sensitivity foradeflec-
indicated value.

its widest points just touch a square
within an inscribed square of 78 mm.

With the tube shielded the spot will be withina circle of 8 mm radius that is centred

with respect to the tube face.

For optimum focus the average potentials of th
No.4 should be equal.

It is recommended that the deflection plate res

Per kV of accelerator voltage ng + g,

e deflection plates and grid No.2 and

istances are approximately equal.



MECHANICAL DATA
MOUNTING POSITION Any

D IMENS IONS Overall length 425 + 5 mm (1634 " + 3/.m)
Screen diameter 13 em (5")
NET WEIGHT Approx. 840 g (1 Ibs 13 oz.)
BASE Diheptal medium shell
DR T 2500
lg2+94
(uA)
2000
J
i
Vg2,94=2000V
Vos  =4000V -_—
/
Vgo,94=1500V
|34£4_ 7
Vs =3000V 1000
/
/
. 500
7
y.4 Wi
W
/'
sl I
— = 0
4 (V)—60 —%0 —20 0

Grid No.2 and No.4 current plotted against negative grid

cut-off voltage.

Do T 250
Igs
(uA)
200
fl150
Vaz.94= 2000V ]|
294
Vos =4000V fH
/
100
=500V /
Vo =3000¢ AT/
V.|
y
50
.4 /
/1
4
- ‘,
= |
= 0
(V)60 =40 =20 0

Screen current as a function of negative grid cut-off

vol tage.

20/53%/8B/E






Printed in Holland 20/153/B E 12/56
I - . N e o A



