DG 10-78

PHILIPS ELECTRON TUBE DIVISION

Release

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.

CONDUCTORS

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 obtainablej

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.

AT Schoﬁ H.M. Hofstede

PHILIPS ELECTRON TUBES AND SEMI



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 typewin 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 spécial characteristics this cathode-ray tube
can be used in a/wide variety of applications.

1. The post-defleetion acceleration electrode is formed by a

’ high-resistancegcoating 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
sengitivity-determining accelerator voltage (VgZ,g4) can
be kept low, whereas the brightness determining post-ac-
celerator voltage (V,g) 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.
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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
D4Dy! plates). Por 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 D4D,' 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:

1'

2.°

3

To
is

The useful scan plotted against the ratio of Vg6/Vg2,g4.

The sensitivity plotted against the accelerator voltage
Vg2,g4-

The relative sensitivity plotted against the ratio of Vg6
to 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

Dy to
D1' to
D2' to
D2 to
D1 to D
D2 to D

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

Screen

Colour

Persistence

all
all
all
all

]
1'
2

other
other
other
other

or D.C.; parallel supply

.electrodes

electrodes
electrodes
electrodes

Useful screen diameter

Useful scan for:

Ratio Vog/Veo of = 1

Ratio Vog/Vey o4 = 2

Ratio vg6/vg2 gt =4
Focusing electrostatic
Deflection double electrostatic

1, Except the opposite deflection plate.

Angle between DyDy' and DyD,' traces 90° #

CD1 3.5 PF:)
CD1' 3.5 pF1)
Cpp = 4.5pF))
CD2v = 4-5 PF )
Cpipr! = 1.7 PF
CD2D2' = 2.1 pF
Ci = 3.4 pF
green
medium
90 mm
D4Dyt = 75 mmy
D4D4! = ‘65 I )
D2D2' = 90 mm
D4D4" = 55 mmy)
D2D2' = 75 mm .
D4D4' symmetrical
D,Dy'  symmetrical
10

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

geometric centre of the faceplate. .



Line width

Ve = 2000 V

' = 2000 V
82,84

I = 0.5 pA
1 0.5 u

e oo
82,84 ~

I = . A
1 0.5 p

e T

2,84 =
If B L 0.5 LA

Helix resistance

Post-deflection acceleration
helix resistance

Typical operating conditions

Post-accelerator

vol tage v 2000

gb
Isolation-screen

voltage v 2000

&5

Acgilerator v
voltage 82,84 =

Focusing voltage Vg5

2000
400-T700 400

Nefative grid No.1
voltage -V

&1
Deflection
sensitivity

Vertical D1D1' 0
Horizontal D2D2' 0.

Deviation of the linearity
of deflection

Pattern distortion

Spot position (undeflected)

Limiting values (design centre values)

Post-accelerator voltage Va6
Isolation-shield voltage Vg5
Accelerator voltage 'Vg2,g4
Ratio ‘ Vo6/ Vg2 a4
Focusing voltage Vg3

3) Measured on a circle of 50 mm diameter.

H5867)8)9  See page 6,

min,

4000
2000

2000

0.45 mm”)
3
0.35 mm )

0.45 mm”)

50 MQ

4000 V
1000 V %)

1000 V

-700  200-350 V 5,

max.

5 mm

max.
min.

= max.,

= max.
= min.

= MaX.,

= max.

45-75 45-75 22.5-37.5 V°)

.60 0.84~1.02 mm/V
.23 0.26-0.%% mn/V

2%7)
2 %5 %

. 9
radius )

8000 V
1500 V

3000 V

3000 V
1000 Vv

1500 V



Grid No.1 voltage

negative value —Vg1 = max. 200V
positive value +V g = max. 0V
positive peak value +Vg1P = max. 2V
Peak voltage between accelerator
and any deflection plate VD—(g2,g4)p = max, 500 V
Voltage between cathode
and heater Ve = max. 180 V
Grid No.2 and 4 dissipation W82+€4 = max, 6 W -
Screen dissipation . WZ = max. 3 mW/cm
Circuit design values
Focusing voltage Ve3 = 200 - 350 V10,
Negative grid No.1 voltage -Vg1 = 22.5-37.5 V19
Deflection factor for:
i - D,D,' = 0.72-0.89 V/mm
Ratio V_g /V =1 171
g6/"82,84 DD, = 1.72-2.17 V/mm 10,
D4D4! 0.83-1.00 v/mmlO
X 3 = t = -
Ratio Vg /Vgp g4 = 2 D,D, 2.17-2.78 V;mm )
DD, = 0.,98-1,19 V/mm
: = 11 /MM o
Ratio Vge/Vgp g4 = 4 DyD," = 3.03-3.85 V/mm
Grid No.1 circuit resistance Rg1 = 1.5 M@
Deflection plate resistance Ry = 5 MQ
Grid No.3 current Ig3 = -30/+15 wA
MECHANICAL DATA
Mounting position Any
Net weight approx. 660 g (1 1bs 7.2 oz)
Base Diheptal
‘ 100X2 .
s ]_0_
g
0
+
e
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Fig.2. Dimensional outline (in mm) and electrode connections of
the DG 10-78.

10
}) 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 (ng,g4)
of 1100 V,

"from Fig.3 can be seen that for the ratio

V6 /Vg2 g4 = 2+36 (2600/1100),

the useful scan for

D4Dy' = 63 mm
and D 2D 2 ! = 90 mm M
100 H
80 - ‘“~~£20y-
s Dy’

8

——» Useful scan {mm)
n
S

[-X]
o

oo

3 %
~+Ratio Yog/Vy2,94

Fig.3. Useful scan plotted against the ratio VgG/VQZ,g4

Notes from page 4.

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 V ) 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.

The sensitivity (for both DD, and D2D2. 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.

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
5] mm on a side, no point of these pattern sides will be within
an inscribed square of 49 mm on a side,

With the tube shielded the spot will be within a circle of 5 mm
radius that is centred with respect to the tube face. k



Fig.4 shows that for ng,g4 = 1100 V without post-acceleration,
the sensitivity for the D4D ' plates = 1.15 mm/V and for the
D,D,' plates = 0.485 mm/V;
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Fig.4. Sensitivity plotted against the
accelerator voltage VgZ,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/Vg2, = 2.36 this correction
factor is 0.84 for the D1D1"plates and 0.73 for the D2D2'

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

for D4D;' = 0.84 x 1.15 mm/V = 0.966 mm/V
for DpD,' = 0.73 x 0.485 mm/V = 0.354 mm/V
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Fig.5. Relative sensitivity plotted against the

ratio VgG/VgZ.g4'

Summarizing, at a post-accelerator voltage of 2600 V and an

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 DyDy' - 63 mm
DDy - 90 mm

The sensitivity D4D4' - 0.966 mm/V
DyDy' - 0.354 mm/V



20/685/B/E



