PREFACE

R.F. awplifiersin mobile and small transmitting equip-
ment. operating at frequencies higher than 100 Mc/s.
are preferably designed with push-pull circuits. The:
circuits offer the advantages of low parasitic capaci-
tances, low radiation and simple construction. To keep
the power consumption as low as possible and the tube
complement small, tetrodes with a high stage gain are
mostly used for this purpose. When the tw

required for push-pull operation are mounted in a
single envelope, the inductances between the cathodes
and screen grids can be made low. They can be reduced
toan ultisate limit when a common cathode and a common
screen grid are used for both tube sections; this com-
struction opens, moreover, the possibility of internal
neutralization.

The double tetrodes QGE 06/40, QQE 03/20 and GQE 03/12
have been developed in accordance with these ideas.
This Bulletin deals with the type QQE 06/40 which has
already been widely and successfully applied since it
was introduced several years ago.

The QQE 06/40 with its hard-glass envelope gives

lent and stable performance in the frequency

Its high stage gain, internal n

tion, saall dimensions and rigid construct

it very suitable in mobile transmitters, while it
also widely used in the pre-s

fixed tranmsmitters. Other applicationsare pul

fiers, hard tube modulators in radar equipm
wide-band amplifiers in oscilloscopes and measuring
circuits.

Coaplete technicaldata, including operating conditions
for use as a push-pull class B modulator, frequency
tripler and pulse modulator are givenin this Bulletin,
together with some practical circuits.

The RETNA designation 5894 has been allocated to this
tube
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QQE 06/40 DOUBLE TETRODE

The QQE 06/40 is a transmitting double
tetrode especially made for use in mobile
equipment, but owing to its attractive
properties it is also a useful tube in the
pre-stages of stationary transmitters with
higher output power. It can be used as an
R.F. amplifier and oscillator tube, as a
frequency tripler, and finally as an A.F.
modulator tube. Other applications are:
output tube in broad-band amplifiers for
oscillographs, hard-tube modulator in ra-
equipment or pulse modulator.
In clasa ¢

n
an output of

vailable at an efficiency of 66%

favourable results are to be attributed

to the fact that the QQE 06/40 embodies

in its design features which have been in-  Fia.l. The QQF 06/40

corporated to meet the requirements set

to the frequency range between 200 and

500 Mc/s; it does not 1mply, howewer, that the tube should not
e used at lower fre

Transmitting tubes with two electrode systems in one envelope
b een known for some 20 years, In the first designs the
electrodes not carrying any R.F. voltage (the cathode and the
sereen grids) were connected in peirs by short wires or strips,
and the centres (neutral points) of th
through the envelope, as w
the two anodes. A difficulty was experienced with these tubes
due to the self-inductance formed by the interconmections of
cathodes and of the screen grids. At very high frequencies
the influence of these self-inductances camnot be ignored.
Tue self-inductance between the cathodes causes undesired
inverse feedback and constitutes a positive component of input
damping, so that, in order to obtain a given output, a larger
driving power is required.
The influence of the self-inductance between the screen grids
is manifest in a negative resistance, which is zero only at one
given frequency and may reach such a value at lower frequencies
that, to avoid self-oscillation, some form of neutralization must
be applied, especially with tubes having a high mutual conduc-
tance, Below the frequency just referred to, this neutraliza-
tion can be attained by inserting capacitors of a certain value
between the anode of the one section and the control grid of
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Fig.2. Horizontal cross-section of
the QQE 06/40 (cf. Fig.3).

Fig.d. Construction of the double
tetrode QQE 06/40. The

surrounded by the cath

the omitting surfaces being viaible.
One control grid g. and the screen
Grid g, are shown: moreover. the
bean plate B

anode leads of the anodes

the other. Above that frequency these capacitors must be con-
nected between each anode and its corresponding control grid. The
measures which have been taken in the d of the QQE 06/40
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capacitors is formed by the lead of one anode and a short length
welded onto one of the extended supporting rods of the
1 grid of the other tetrode section. This neutralizing
capacitance is made almost equal to that between an anode and
its corresponding control grid. In this way a neutralization
ined that is independent of the frequency at which the
tube is operated.
The anodes are molybdenum plates, coated on both sides with
zirconiun powder to reduce the secondary emission coefficient,
to improve the radiation of heat and to act as a getter.
A definite advantage of the special comstruction is that the
internal capacitances are low. The input capacitance
.2 pF and the output capacitance 10.5 DF as against 7.0 pF
and 14.5 pF respectively of former constructions with
cathodes.
On either side of the s grid a U-shaped beam plate is
provided which is conn cathode, th

path to the anodes and to assist in obtaining fhe cor
rge conditions between the sc
the secondary electrons cannot reach the
anode current is high and the anode v
beam plates prevent thea from following long trajectori
the electrons have the hortest possible
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i t very high frequencies th
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absence of int,
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yoten, which mak e cks, the
tube lends itself eminently for use in mobile )n:'s.ll.at))}h. the

es, in dimen
boen paid to the limited capaoisy of ihe supply
installations. The two sections of the heater of the tube
can be comnected either in parallel or in series as required,
the total heater consumption being 6.3 Aor 12.6 V0.9 4
respectively.

During stand-by operation, the heater power can be reduced by
switching off one heater section. It is switched on simultaneous-
1y with the anode supply when the transmitter must be used.

Full output is. then available within 12 sec.
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TECHNICAL DATA

Electrical

Cathode: indirectly heated, oxide coated
Heater sections in

parallel series

Heater voltage 1) 6.3 12.6 V

Heater current 1.8 0.9 A
pins 5-(1+7) 1-7

Direct interelectrode capacitances

each both units
unit in push-pull

Output capacitance 3.2 2.1
Input capacitance 10.5 6.7
Anode to grid No. 1

(internally neutralized) max. 0.08

Amplification factor (each unit)

grid No. 2 to grid No. 1 8.2
Mutual conductance (each unit)

at anode current = 30 mA 4.5
Mechanical

Mounting position Vertical with base up or down.

pF
pF

pF

mA/V

Horizontal with anode pins in one horizon-

tal plane.

Cooling : Radiation and convection. When the tube is
used at frequencies above 150 Mc/s it may
be necessary to direct a low velocity air

flow on the bulb and the anode seals._

o)

Bulb temperafure max. 200 C
Temperature of anode seals max. 200 o¢c
Temperature of base pin seals max. 180 o¢
Overall length max. 108.5 mm
Seated length max. 94.5 mm
Diameter max. 46 mm
Base , Septar

Socket 40203

Clips 40623

Net weight 60 g

Shipping weight 155 g

1) The tube may be used with only half the heater energised
~ during the stand-by period of a transmitter in order to

reduce heater current consumption during this time.



Fig.4. Socket connections and dimensional drawing (in =a) of the QQE 06/40.

Fig.A. Socket connections and dimensional drawing (in mm) of the QQE 06/40.
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Limiting values and operating conditions Liminng values and operating conditions Limiting values and operating conditions
limits) LINITING VALUES (absolute limi LIMITING VALUES (absolute limits)

. . max. 250 Me/s ue > 0 M/ Frequency . .
v

An Anode voltage . .
Anode input power . [ - max. Anode input power
Anode dissipation . x ssi Anode
Anode
s, Screen-grid dissipation .
Control grid voltage. Control grid voltage. . . v Control grid wvlt’lgeA
Control grid current . . . . ms 5 Control grid current . . 2 Control grid current
Resistance between control Resistance between control
grid and cathode . . grid and cathode . . grid and cath
Voltage between cathode Voltage between cathode Voltage between cathode
d heater . . . . . . . max. 100 v and heater . . . . . max. 100 and heater . . .

RATING CONDITIONS (two sections in push-pull) ERATING CONDITIONS (two sections in push-pull) ONDITIONS

Frequency . . . . .
Anode voltage . . .
Control grid bias . . . . . Control grid bias . . .
Common control grid bias Common control grid bi

resistor .

Screengrit voltage .

Anode current . . . .

Control grid current. > oA Control grid current. 8 x 1 grid current.

Screen-grid current . 1 Screen-grid current . . . 0 -grid current -

eak grid-to-grid dr)v)ng Peak grid-to-grid driving Peak grid-to-grid driving

voltage . . . B 0 voltage + + 4 4 4 .

Soreen-grid dissipation - 2 5 ssipation . .
Anode input power . . . . 2 6 52 de m,m pc\\ r. .
Anode dissipation . . . .

Tube output . 6 W Tube output

Tube efficiency . 6

H.F. CLASS C TELEGRAPHY I.C.A.

LIMITING VALUES (absolute limits) LIMITING VALUES (absolute limi LIMITING VALUES (absolute limits)
Frequency . . . max. M F‘r»quﬂxu" e ax / 500 Mo/s Prequency . . . . .
Anode voltage . ax tage . . . 600 v Ttage . . .
Anode input power . ax 2x60 input power . n 2x 2x60 W input power .
Anode dissipat . ipation . 2x22 dissipation .
Anode current . 0 Anode current . v Anode current . . .
oltage
g issipation .
tag Control grid votage Control grid voltage
1 grid current . Control grid current . . Control grid current .

Rﬂ'uatsnce between control Re: ishance between contr Resistance between control
and cathode . m 4 and cathode . . grid and cathode . . . .

Volmge betwenn cathode and Volcage between cathode Voltage between cathode and

heater . . . . heater . . . heater . . .. .. ..




OPERATING CONDITIONS (two systems in push-pull)

Frequency. « . .+
Anode voltage. .

Control grid voltag

Screen-grid voltag

Anode current. . .

Gontrol grid current

Screen-grid current.

Peak grid-to-grid dnvmg voltage.
Screen-grid dissipation

Anode input power .

Anode dissipation

Tube output. . .

Tube efficiency.

C_ANODE AND SCREEN GR
(two systems in push-pu
G VALUES (absolute limits)

Frequency -

Anode voltage

Anode input power.
dissipation.

grid voltage
Control grid current
istance between
control grid
and cathode . .
Resistance between
control grid
and cathode . .
Voltage between
cathode and
heater. . . . -

1) Screen grid modulated via a choke.
2) For all other modulation methods.
) Per section.

4) Per tube.

OPERATING CONDIT: systems in push-pull)

Frequency. « . . .

Anode voltage. . .

Control grid voltage

Screen-grid voltage
current. ..

Control grid eurrent . . -

Screen-grid current.

Peak grid-to-grid drxvmg voltag

Screen-grid dissipatio

Anode input power .

Anode dissipation

Tube output.

Tube efficiency.

CLASS C ANODE
(two systens
LIMITING VALUES (absolute limits)

Frequency -
Anode voltage.
. max.
. max.

e current. . . . m
Screen grid voltag
Screen grid

dissipation . . max. 2x3.5
Screen grid

dissipation . . max
Control grid voltage m:
Control grid current max.
Resistance between

control grid

and cathode « . max.
esistance between

control grid

and cathode . . max.
Voltage between

cathode and

heater. . . . . max.

Screen grid modulated via a choke.
For all other modulation methods.
Per section.

Per tube.

OPERATING CONDITIONS (two systems in push-pull)

Frequency. - + + + -
Anode voltag e
Control grid woua ge
Screen-grid voltag
current.

Peak grid-to-grid driving voltage.
Screen-grid dissipation

Anode input power . . .

Anode dissipation

Tube output. . .+ .«

Tube efficiency.

MmDE D_SCREEN GRID MODULA
pull)

(two in pus
LIMITING VALUES Vabaolute limits)
c.c.

Anode input power.
node dissipation.
inode current.

Voltage between
cathode and
heater. . .

Screen grid modulated via a choke.
For all other modulation methods.
Per section.

Per tube.




OPERATING CONDITIONS (two systems in push-pull)

Frequency.
Anode volta,

Anode current.
Screen grid current.
Control grid current
Peak grid-t

driving voltage
Screen grid dissipation.
Anode input power. . . .
Anode dissipation. .
Tube output. . . .
Tube efficiency. .
Modulation factor
Peak screen grid volta
Modulation power . .

CLASS C FREQUENCY TRIPLER (two sections
LIMITING VALUES (absolute limits)
Frequency . .
Anode volts
Anode 1-Apuf power.
Anode .
Anode current. . .
Sereen grid voltag
Screen grid dissipation.
Control grid voltage . .
ontrol grid current . . . .
Resist between control
and cathode . . . .
Voltage between cathode and
heater. . . . PN

OPERATING CONDITIONS
elength «

inods voltage-

Control grid b

Screen grid dissipation.
Anode input power. . .
Useful output power in load.
Efficiency . . « o« « o + . 4

in push-pull)

Me/s
v

500 Mc/s
600

OPERATING CONDITIONS (two systems in push-pull)

Frequency.
Anode voltage.

Control grid bi
Anode current. . .

Control grid current
Peak grid-to-grid
driving voltage
Screen grid dissipation.
Anode input power. . . .
Anode dissipation. . . .
Tube output. . . . .
Tube efficiency. . .
Modulation factor. . . . .
Peak screen grid vouage
Modulation power . . .

CLASS C FREQUENCY TRIPLER (two sections
LIMITING VALUES (absolute limits)

250

Anode input power.
Anode di

creen grid voltag:

Soreen grid dissipation.

Control grid voltage . .

Control grid current . . .

Resistance between control grid
and cathode - « + & + + . 4

Voltage between cathode and
heater. . . . e

OPERATING CONDITIONS
Wavelength - -

current .
d-to-grid voltage.

Control grid dissipation .

Screen grid dissipation. .

Anode input power. .

Useful output power in load.

Efficiency . . . .

push-pull)

/s

500 Mo/s

OPERATING

Frequency. . .
Anode voltage.

Anode current.

Screen grid current.

Control grid current

Peak grid-to-grid
driving voltage

Screen grid dissipation.

Anode input power.

Anode dissipation.

Tube output. . . .

Tube efficien

Modulation factor.

Peak screen grid voltage

Modulation power . . . .

H.F. CLASS C FREQUENCY TRIPLER (two
LIMITING VALUES (absolute limits)
Frequency .+ . . . .
Anode voltage. .
node input power. .
Anode dissipation. .
Anode current. . . .
reen grid voltage. .

Screen grid dissipation.
Control grid voltage . . .
Control grid current . .
Resistance between control

and cathode « + + o . .
muara between cathode and

heater. . . .

n grid voltage.
Anode current. . . .

Screen grid current

Peak grid-to-grid voltage.

Control grid dissipation -

Screen grid dissipation. .

Anode input power.

Useful output power in load.
Efficiency « . . + + » . .

sections

S (tn0 systems in puon-pail)

in push-pul




PULSE MODULATOR
LIMITING VALUES (absolute limits)
Anode voltage . . .
Peak anode voltage
Anode dissipation .
Anode input power .
grid voltage 2) Ce e
Ponk anode current (pulse duration
max. 1.2 psec).

Peak anode current (pu)se duration

Dax. 0.2 psec). .
Pulse repetition rate .
Duty cycle.

Peak screen Erld uurr»nt.

Screen grid dissipation .

Control grid voltage. .

Peak control grid vol(age

Peak control grid current

Control grid dissipation. . .
Voltage between cathode and hes\‘,er.
Pulse duration. . .

OPERATING CONDITIONS
Anode voltage . . .

4 voltage . .
Control grid bias . . .
Peak control grid valtage
Load resistance . .
Peak anode current. . .
Pulse duration. . .
Pulse repetition rate
Duty cycle. « . « o .
Time of rise. . .

e S B AMPLIFIER OR
without grid grid current)
LIMITING VALUES

Anode voltage . . . .

Anode input power .

Anode dissipation .

Anode current . . . .

Screen grid voltage .

Screen grid disspation. . .

Resistance between grid and cathode

Voltage between cathode and heater.

') Due to transients.

PULSE MODULATOR

LIMITING VALUES (absolute limits)
Anode voltage . . .

Peak anode voltage

Anode dissipation .

Anode input power .

Peak anodp current (pulse duration

c).

Peak anode current (pulse duration

sec). .
Pulse rep»tihaon rate .
Duty cycle. .

Peak screen grid current.
Screen grid dissipation .
Control grid voltage. . .
Peak control grid voltage
Peak control grid current
Control grid dissipation.
Voltage between cathode and
Pulse duration. . .

OPERATING CONDITIONS
Anode voltage . .
Screen grid voltage
Gontrol grid bias
Peak control grid
Load resistance .
Peak anode current.
Pulse duration. . .
Pulse r»pennnn rate
Duty cycle.

Time of rise.

F. CLASS B AMPLIFIER OR MODULATOR

(without grid grid current

LIMITING VALUES

Anode voltage . . .

Anode input power .

Anode dissipation .

Anode current . . .

Screen grid voltage . .

Screen grid disspation. e
Resistance between grid cathode
Voltage between cathode and heater.

') Due to transients.

600

0.01 sec

PULSE MODULATOR

LIMITING VALUES (absolute limits)
Anode voltage . .

Peak anode voltage ') +

Anode dissipation .
Anode input power .
Screen grid voltage

Peak snude current fpu se duration

duration

Pulse xapscnm. rate .
Duty cycle. . .
Peak screen grid current.
Screen grid dissipation .
Control grid voltage. . .
Peak control grid voltage
Peak control grid current
Control grid dissipation.
tage between cathode and
Pulse duration. . . .

OPERATING CONDITIONS
Anode voltage « + + « .
Screen grid voltage . .
Control grid bias . . .
Peak control grid voltage
Laai resistance . . .

c anode current. .
Pul;a auration. .
Pulse repetition rate
Duty cycle. . . .
Time of rise. . .

A.F. CLASS B AMPLIFIER OR MODULATOR

(without grid grid current
LIMITING

Anode voltage .
Anode input power .
Anode dissipation .
Anode curremt . . . .

Screen grid voltage .

Screen grid disspation. .o
Resistance between grid and cathode
Voltage between cathode and heater.

1

1000

13

0.0015 0.000065

0.01

2) The tube should be protected by sufficient d.c. resistance
in the supply circuits pof the anode, the screen grid and
the control grid, so that in the case of short circuits
the current is limited to 0.5 A in each circuit.

') Due to tramsients.
2) The tube should be protected by sufficient d.c. resistance

in the supply circuits of the anode, the screen grid and
the control grid, so that in the case of short circuits
the current is limited to 0.5 A in each circuit

2) The tube should be protected by sufficient d.c. resistance
in the supply circuits of the anode, the screen grid and
the control grid, so that in the case of short circuits
the current is limited to 0.5 A in each circuit.




OPERATING CONDITIONS
Anode voltage. . . .
Control grid voltage . +
Screen grid voltage. . .
Anode-to-anode

load resistance
Peak grid-to-grid

driving voltage.
Anode current. . . . . .
Screen grid current. . .
Screen grid dissipation.
Anode input power. . . .
Anode dissipation. .
Output power . .
Total distortion .
Efficiency . .

A.F. CLASS B AMPLIFIER OR MODULATOR 2 (with grid current)
LIMITING VALUES

Anode voltage . . . .

Anode input power .

Anode dissipation .

Anode current .

Screen grid voltage ..
Soreen grid dissipation . . .
Control grid current. . . . . .
Resistance between grid and cathode
Voltage between cathode and heater.

OPERATING CONDITIONS
Anode voltage

a

ng voltage.
Anode current. . . . .
Control grid current . .
Screen grid current. . . 1.2
Control grid

dissipatic
Screen grid diss: 1])3“011- 0.
Knode ioput pomers + o 2

Efficiency - « - -

OPERATING CONDITIONS
Anode voltage
Control grid voltage
Screen grid voltage.
Anode-to-anode
load resistance
Peak grid-to-grid
voltage.
current. . . . . .
en grid current.
Screen grid dissipation.
Anode input power. . . .
Anode disaip:\hien. ..
Output power « . . 4 .
Total distortion . . .
Efficiency . . .

CLASS B AMPLIFIER OR MODULATOR 2
LIMITING VALUES
Anode voltage . .
Anode input power
Anode dissipation
Anode current . . .
Screen grid voltage . .
Screen grid dissipation
Control grid current.
Resistance betmeen grid and cathode
Voltage between cathode and heater.

h grid current)

OPERATING CONDITIONS
Anode voltage . . .
Control grid bias. .
Screen grid voltage.
Anode-to-anode load

resist
Peak grid-to-gr:

driving voltage.
Anode current. -2x25 2x100
Control grid current .
Screen grid current. -
Control grid

dissipation.
Soreen grid dissipation. 0.3 6.5
Anode input power. . . .2x15 2x60 2x11.2
Anode dissipation. . . .2x15 2x17 2x11.2
Output power - « « + .+ o 86 o
Total distortion . . . . 5
Efficiency « « « « « o+ « 71.5

ww=sswpgp

BERT

MRS ===

OPERATING CONDITIONS
Anode voltage. . . .
Control grid voltage . .
Soreen grid voltage.
Anode-to-anode
load resistance
Peak grid-to-grid
driving voltage.

» B

Soreen grid dissipation.
Anode input power. . . .
Anode dissipation. . . .
Output power . . . . . .
Total distortion . . . .
Efficiency .« + « o . . .

HRERABER/T

A.F. CLASS B AMPLIFIER OR MODULATOR 2 (with grid
LIMITING VALUES
Anode voltage . .
Anode input power
Anode dissipation
Anode current . . .
grid voltage
Screen grid dzsslpat)nn .
Control grid current. . . PR
Resistance between grid a.mi cathode
Voltage between cathode and heater.

OPERATING CONDITIONS
Anode voltage . . .
Control grid bias. .
Screen grid voltage.
Anode-to-anode load

ra:,iﬂt:un.e .
Peak grid-to-gr:

drlvlng voltage.
Anode current. . . .
Control grid currens - -
Screen gri
Control gri

dissipation. . -
Screen grid dissipation. 0.
Anode input power. . o +2x1
Anode dissipation. . . .2x1
Output power « « « « o o
Total distortion « « « «
Efficiency « « « « « + »

‘xE 0 2x5.6
o 5

current)

g =

<pp=
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anods veltage

Fig.S. Anods current I

voltage

anode

@ function of the

Anode current I

Fig.s.
v

cen-grid voltage Vg, of 250 V with the control-

v

vid veltage as parameter for sach section of the GQE 06/40.

ction of the QQE 06/40.

tor for vach

grid veltage as pare

s parameter for aach

arid voltag

of 200 V.

52

but at @ screen-grid veltage 7,

Fig.s. As Fig.s,
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Fig.6. As Fig.s.
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Fig.6. As Fig.5, but at @ acreen-grid voltage ¥, of 200 V.




Fig.7. Control-grid current I os

Fig.7. Control-grid current I o
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Fig.10. As Fig.s.

but at o screen
9r1d veltage ¥y, of 200 V.












Operational notes
Liniting values
initing values given in the tuchnical data are absolute
na, which im;lle
s e variations
aused hv the norm:l tolerances of (he components used in the
itter. Therefore, in order not to exceed
the absolute limiting values, the equipment designer has the
Tesponsibility of d t?rm)nlhg design centre values, that are
below the absolute limiting values given in the tables.

Bulb and seal temperatures

The maximum values for the bulb and seal temperatu

a: 0 absolute max: and should be observed in

manner as the other limiting values. Temperature measurem

should be made with the tul

bled transmitter, with all the shiel covers in place,

delivering maximum output under the highest ambient temperature

conditions and during the longest duty cycle for which the

transmitter is designed.

The temperature may be measured by means of t-mperature-sen:

tive paint such as Tempilag, made by the Tempil Corporation,

11 W. 25th Street, New York 10 N.Y.

wmn the QQE 06/40 is operated at frequencies higher than
0 Mc/s, it may be necessary to direct a low velocity air flow

01 the bulb and the anode als.

Operation at frequency higher than 250 Mc/s

When the QQE 06/40 is operated at frequencies higher than
250 Mo/s, the anode voltage and the anode input power should
be reduced in accordance with the technical data and the graphs
of Fig. 19. It should be noted that the anode input power that
can be =pplied to the tube at any given frequency should be

chosen in accordance with the circuit efficiency, so that the
limiting value at that frequency will not b eded.
Adjustments
When adjustments are made to a transmitter, or when a new
circuit is tested, it is advisable to reduce the anode and
soreen-grid voltages to prevent overload. A protective device,
uch as a fuse or an over-current Te hould be used, not
oaly to protect the anodes but also the screen grid against
overloads. The relays or fuses should cut out the anode and
screen-grid voltages when the corresponding currents happen
to reach values slightly higher than normal.
Screening
When the QQE 06/40 is used in H. ircuits, screening is re-
quired for stable operation. Screening can be easily attained
by mounting ths tube. 2 low a hole in the
is (see Fig. s0 that, “when the tuve is
the socket, the internal screening will be in th
as the chassis. The grid circuits are then made below the
chassis, and the anode circuits above it. When the tube is
mounted horizontally, a similar method can be used, with the
tube protruding through the hole in. the screen between two

Operational notes
g values

The limiting values given in the technical data are absolute
maxima, which implies that they may never be e(ﬂge\iﬂ_\, neither
by variations in supply voltage or in load, nor iations
caused by the normal tolerances of the components used in the
assembly of the transmitter. Therefore, in order not to exces:
the absolute limiting values, the equipment designer has the
responsibility of determining design centre values, that are
below the absolute limiting values given in the tables.

Bulb and seal temperatures

The maximum values for the bulb and seal temperatures given
re also absolute maxima and should be observed in the same
anner as the other limiting values. Temperature measurements
should be made with the tube operating in the completely assem-
bled trensmitter, with all the shields and covers in place,
delivering maximm output under the highest ambient temperature
conditions and during the longest duty cycle for which the
transmitter is designed.

Tne temperature may be measured by means of temperature-sens
tive paint such as Tempilag, made by the Tempil Corporation,
11 W. 25th Street, New York 10 N.Y

When the QQE 06/40 is operated at frequencies higher than
150 Mc/s, it may be necessary to direct a low velocity air flow
01 the bulb and the anode seals.

Operation at freguency higher than 250 Mc/s

When the QQE 06/40 is operated at frequencies higher than
250 Mc/s, the anode voltage and the anode input power should
be reduced in accordance with the technical data and the-graphs
of Fig. 19. It should be noted that the anode input power that
can be applied to the tube at any given frequency should be
chosen in accordance with the circuit efficienmcy, so that the
liniting value at that frequency will not be exceeded.

Adjustments

When adjustments are made to a transmitter, or when a new
circuit is tested, it is advisable to reduce the anode and
screen-grid voltages to prevent overload. A protective device,

screen
The relays or fuses should cut out th
screen-grid voltages when the corresponding currents happen
than norm

When the QQE 06/40 is used in H.F. circuits, ning is re-
quired for stable operation. Screening can be easily attained
by mounting the tube socket about 22 mm below a hole in th
chassis (see Fig. 20), so that, when the tube is inserted in
the socket, the internal screening will be in the same plane
as the chassis. The grid circuits are then made below the
chassis, and the anode circuits above it. When the tube is
mounted horizontally, a similar method can be used, with the
tube protruding through the hole in. the screen between two

Operational notes

Limiting values

The limiting values given in the technical data are absolute
maxima, which implies that they may never be exceeded, neither
by variations in supply voltage or in load, nor by iations
caused by the normal tolerances of the components used in the
assembly of the transmitter. Therefore, in order not to

the absolute limiting values, the equipment designer has
responsibility of determining design centre value: !

below the absolu limiting values given in the tables.

Bulb and seal temperatures
The maximum values for the bulb and seal temperatures given
are also absolute maxima and should be observed in the same
manner as the other limiting values. Temperature measurements
should be made with the tube operating in the completely assem-
bled transmitter, with a1l the shields and covers in place,
delivering maximun output under the highest ambient temperature
conditions and during the longest duty cycle for which the
transmitter is designed
The temperature may be measured by means of temperature-sensi-
tive paint such as Tempilag, msde by the Tempil Corporation,
25th Street, New York
When the QQE 06/40 is up:rated at frequencies higher than
150 Mc/s, it may be necessary to direct a low velocity air flow
oa the bulb and the anode seals.

Operation at frequency higher than 250 Me/s
When the QQE 06, /40 is operated at frequencies higher than
250 Mc/s, the anode voltage and the anode input power should
be reduced in accordance with the technical data and the graphs
of Fig. 19. It should be noted that the anode input power
can be applied to the tube at any given frequency should b
chosen in accordance with the circuit efficiency, so that the
limiting value at that frequency will not be exceeded.

Ad justments
When adjustments are made to a transmitter, or when a new
circuit is
socreen-grid voltages
such as a fuse or an over-
only to protect the anodes but also the screen grid against
overloads. The relays or fuses should cut out the
reen-grid voltages when the corresponding curr
to reach values slightly higher than normal.

Screening

When the Q4E 06/40 is used in H.F. circuits, screening
quired for stable operation. Screening can be easily at

by mounting the tube socket about 22 mm below a hole in the
chassis (see Fig. 20), so that, when the tube is inserted in
the socket, the internal screeming will be in the same pl.
as the chassis. The grid circuits are then made below the
chassis, and the anode circuits above it. When the tube is
mounted horizontally, a similar method can be used, with the
tube protruding through the hole in. the screen between two




Fig.20. Amatesr tramssitter with a QQE 06/40 in the power stage and in
the class B modulator. The sockets of the double tetrodes are mounted
22 am below the chassis so that good screening is obtained.

compartments and the grid circult being mounted in the one,
and the anode circuit in the other compartment (see Fig. 21).
The arrangement described provides a very effective screening
betmeen the control-grid circuit and the anode circuit.

Mounting
Tae comnections to the anode pins should be sufficiently flexi-
ble to allow for mechanical tolerances and also for thermal
expansion and other movements of the anode circuit, without
subjecting the anode seals to any strain.

The connectors should facilitate-heat conduction and not give

Fig.21. 30 W transaitter with o
GGE 06/40 @t 450 Me/a.From left
to right: oscillator stage with
@ QQE 04/15. tripler stage with
@ QQE 06/40 and power amplifi
with @ QGE 06/40.

0. Amateur tramsmitter with o GQE 06/40 in the power stage and in
Lass B modulator. The sockets of the double tetrodes are mounted

22 um below the chassis so that good screening is obtained.

compartments and the grid circuit being mounted in the ome,
and the anode circuit in the other compartment (see Fig. 21).
The arrangement described provides a very effective screening

between the control-grid circuit and the anode circuit.

Mounting
The connections to the anode pins should be sufficiently flexi-
ble to allow for mechanical tolerances and also for thermal
expansion and other movements of the anode circuit, without
subjecting the anode seals to any strain.

The comnectors should facilitate-heat conduction and not give

Fig.21. 30 ¥ tran
QQE 06/40 at 450 Mc/s.From 1
to right: oscillator stage with
@ QQE 04715, tripler stage with
@ QQE 06/40 and power amplifier
with @ QQE 08/40.

Fig.20. Amateur tramsmitter with o QQE 06/40 in the power stage end in
the class B modulator. The sockets of the doubla tetrodes are mounted

22 un below the chassis so that good screening is obtained.

compartments and the grid circuit being mounted in the ome,
and the anode circuit in the other compartment (see Fig. 21).

rrang: described provides a very effective screening
between the control-grid circuit and the anode circuit.

Mounting
The connections to the anode pins should be sufficiently flexi-
ble to allow for mechanical tolerances and also for thermal
expansion and other movements of the anode circuit, without
subjecting the anode seals to any strain.

The connectors should facilitate-heat conduction and not give

Fig.21. 30 ¥ tronsmitter with o
QQE 06/40 at 450 Me/s.From loft
to right: oxcillator stage with
@ QUE 04/15, tripler atage with
@ GQE 06/40 and power amplifier
vith o QG 06/40.




rise to losses caused by p 0 y should never be
soldered directly to the anode connecting pins.
Circuitry
The cathode should preferably be connected to one of the heater
gn prevents the heater contact to be
connected 3 the cathode, the r.m.s. value of the
e must be kept below the maximun value
given in the tube data (usually 100 V
The use of choke cc hould be
coils in the screen-gr
to parasitic oscillations. Usually the screen grid ma
in series with a 150 ohm stopper resistor, whereas the cathode
is preferably connected directly to earth.
In a push-pull circuit the centre tap of the anode coil should
preferably b cted to the H.T. source via an unl
choke coil. is choke were bypassed to earth, a slight
mmetry would result in part of the R.F. power in the anode
cuit being lost due to its flowing off to earth via the
bypass capacitor.
One of the heater contacts may be comnected directly to earth,
and the other via ends, however, on the
circuit lay-o hould, therefore, b
considered as d reliable equipment
other lines.
reen-grid voltag
screen-grid is
0uld be applied
e applied to the
creen-, &fr)i urrent mould ronder the sorcon-grid
ome protective control-grid

a voltage divider or uhtuugh
anode supply, it is recomm
with an adjustable tapping or to use an a
hat tr
i ons within the tube
tolerances can be compensated.
very sensitive indication of the lo
fier operates without load,
to a value which will damage
40 is tuned under no-load conditions,
d therefore be taken that the soreen-grid voltego 16
o that the en-grid input power will not exceed the
limiting value.
The driver stage for a QQE 06/40 used in class C telegraphy or
telephony service or as a tripler, should have an adequate
output power for allowing a wide range of adjustments and to
provide for the losses in the control-grid circuits. This is
particularly important when the btube is operated ab the higher
frequencies, where the circuit and radiation losses, and also
those due to transit time effects, become quite considerable.

rise to losses caused by poor contacts. They should never be
soldered dl!‘er,‘tl:r to the anode connecting pins.

Circuitry

The cathode should preferably be connected to one of the heater
contacts. When the design prevents the heater contact to be
connected directly to the cathode, the r.m.s. value of the
heater-to-cathode voltage must be kept below ¢ i
given in the tube data (usually 100 V).
coils should be confined to a minimum
een-grid ns may gi
parasitic oscillations. Usually the screen grid may be fed
series with a 150 ohm stopper resistor, whereas the cathode
preferably c. ted directly to earth.
In a push-pull ci the centre tap of the anode coil should
preferably be comnected to . source via an unbypassed
choke coil. If this choke were bypassed to earth, a slight
asymnetry would Tesult in part of the R.F. power in the anode
circuit being lost due to its flowing to earth via the
bypass capacitor.

One of the heater contacts may be comnected directly to earth,
capacitor. Much depends, however, on the

hould, th be

und and tP)l’Jl\l\- equipment

Particular ¢
and supply. When the screen-gr: £ a q\—ym-ﬂ': smm»,
the anode voltage should be applied prlnr 2 simul taneo
screen-grid \11».‘.1 to the screen
, the soreen-grid current would conter the sz grid
on excessive, even when some prwecnve control-grid
bias is applied. When the i is obtained from
a voltage divider or through a dropping resistor from the
anode supply, it is recommended to provide the voltage divider
with an adjustable tapping or to an adjustable series re-
istor so that the anode currents of bes can be
set to the required input, and variations within the tube
tolerances can be compensated.
indication of the load
fier operates without load,
e to a value which will
tuned under no-load co
ore be taken that the soreen-grid voltage is
that the s grid input power will not exceed the
1limiting value,
The driver stag Q /40 used in class C telegraphy or
telephony ser a tripler, should have an adequate
output power for sllowing a wide range of adjustments and to
provide for the losses in the control-grid circuits. Thi
particularly important when the tube is operated at the lughex‘
frequencies, where the circuit and radiation losses, and also
those due to tTensit time effects, become quite considerable.

rise to losses caused by poor contacts. They should never b
soldered directly to the anode connecting pins.

de should preferably be comnected to ome of the heater
contacts. When the design prevents the heater contact to be
connected directly to the mvhode, the r.m.s. value of the
heater-to-cathode volte kept below the maximum value
given in the tube data \uovlall" 100 V).
The use of choke coils should be confined to a minimum. Choke
coils in the screen-grid or cathode comnections may give rise
to parasitic oscillations. Usually the screen grid may be fed
in series with a 150 ohm stopper resistor, whereas the ca
is preferably connected directly to earth.
In a push-pull circuit the centre tap of the anode coil should
preferably be comnected to the H.T. source via an unbypassed
choke coil. If this choke were bypassed to earth, a slight
asymmetry would result in part of the R.F. power in the anode
circuit being lost due to its flowing off to earth via the
bypass capacitor.
One of the heater contacts may be connected directly to earth,
and the other via a capacitor. Much depends, however, on the
circuit lay-out, and the above hints should, therefore
considered as general indications. Sound and reliable equipment
can be designed with the QQE
Particular care
and supply. screen-grid

ould be applied prior to, or
-grid voltage. With voltage applied to tl

screen-grid current would render the sc:

age is obtained from
ltage divider or thro .u,h = dropping resistor from the
anode supply, it is recommended to provide the voltage divider
with an adjustable tapping or to use en adjustable series re-
sistor so that the anode currents of individual tubes can be
the required input, and variations within tube
tolerances can be compensated.
Tae screen-grid current is a very sen n ion of the load
in the 'ﬂmde circuit. When the ampli
een-grid current may rise to a v w
the smbe. When th QeE is tuned under no-load conditions,
o taken that the screen-grid voltage is

limiting value.
The driver stage for a QQE 06/40 used in class C telegraphy or
pth service or as a .rlpl T, should have an adequate
stments and to
grid cirentts. This s
particularly important when the tube is operated at the higher
frequencies, where the circuit and radiation losses, and also
those due to transit time effects, become quite considerable.




A 30 WATT TRANSMITTER AT 450 Mc s

The double tetrode QQE 06/40 is very suitable for designing
high-efficiency transmitters for radio commmications over
distances at frequencies up 0 500 Mc/s. To illustrate the
possibilities the QQE 06/40 offers in this field, a short
description is given of a simple experimental set-up

1lator stage, a frequency tripler and a power steg
It is not meant to r)ace trans
mitter, but merely directive
type of equipment.

. Circuit diagramof the 30 ¥ transeitter with

tetrodes in the frequency tripler stage ond in the

ows the circuit of the transmitter the experi
ted in Fig. 21. The sequence of the
diagran corre

T s uipped with smaller double tetrode

04/15, operating at 150 Mc/s. It is coupled by means

of a conventional tun
stage, equipped with a QUE a
circuit. The anode circuit of this QQE 06/40 (1) is coupled to
age equipp second QQE 06/40 (II) via
can be

frequency
450 Mo/s.

the power
coupled,

Tae po age n;erataa as a straight push.mu R.F. amplifier
and delivers a useful cutput power of 30 W to a very simple
output circuit. In this example the load Qonsiers of s incen
descent lamp, inductively coupled to the tuned transmission lines
in the anode circuit of the output tube. The tripler is reouired

A 30 WATT TRANSMITTER AT 450 Mc s

The double tetrode QQE 06/40 is very suitable for designing
high-efficiency transmitters for radio commmications over short
distances at frequencies up to 500 Mc/s. To illustrate the
possibilities the QQE 06/40 offers in this field, a short
description is given of a simple experimental set-up consisting
of an oscillator stage, a frequency tripler and a power stage.
+ is not meant to give full particulars of a complete trans-
mitter, but merely directives for the electrical design of this

type of equipment.

aacaus

uit diagras of the 30 ¥ transmitter withQQE 05/40

o in the freguency tripler stoge ond in the

rcuit of the transmitter the experimental

depicted in Fig. 21. The sequence of the
diagram corresponds to that of
in the photograph.

tetrode

The oscillator stage is equipped with the smaller double
type QQC 04/15, operating at 150 Mc/s. It is coupled by means
f a conventional tuned R.F. transformer to the frequenmcy tripler

stage, equipped with a QQE 06/40 in a push-pull Areq\lennv tripler

eiroult. The enode circuit of this Q3 O coupled to
i i (11)

;nr]vmr)vﬂlv coupl transmission lines, which

ssen in the centre compartment of Fig. 21. In the trequency
tripler the frequency of the oscillator is raised b

Tae power stage operates as a straight push-pull R.
and delivers a useful cutput power of 30 W to a very simple
output circuit. In this example the load consists of

descent lamp, inductively coupled 0 the tuned transmission lines
in the anode circuit of the output tube. The tripler is reouired

amplifier
1

A 30 WATT TRANSMITTER AT 450 Mc s

The double tetrode QQE 06/40 is very suitable for designing
high-efficiency transmitters for radio communications over short
distances at frequen up to 500 Me/s. To illustrate the
possibilities the QQE 06/40 offers in this field, a short
description is given of a simp erinental set-up consisting
of an oscillator stage, a frequency tripler and a power stage

meant to give full particulars of a lete trens-
mitter, but merely directives for the electrical design of this

equipment.

06740
the

Fig.22. Circuit dingramof the 30 ¥ tramsmitter withQQE
uble tetrodes in the frequency triplor stage and in

IT DESCRIPTION
hows the circuit of
set-up or which was depicted
thr 5 ait
the
ke
type QQC 04/15, operating at ¢ It is coupled by means
of & conventional tuned R F. transfomer to the frequency
stage, cquipped with a QU
circuit. The
the power
tively coupled i ransni Lines,
centre compartment of Fig. 21. In the requency
the frequency of the oscillator is raised to 450 Mc/s.
Tae power stage operat & straight push-pull R.F. amplifier
and delivers a useful cutput power of 30 W to a very simple
output circuit. In this example Lhe load consists of an incan-
descent lamp, inductively coupled to the tuned transmission lines
in the anode circuit of the output tube. The tripler is recuired




to deliver a power of about 8 W to drive the output st
tripler requires a driving power of about 5 W, which i
by the oscillator.

Interstage coupling
The choice of the coupling between the frequency tripler

the output stag governed by the consideration that
resonant frequency of the input of the QQE O i
control-grid pins intercomnected with th

sible, is 300 Mc/s. At higher frequencies capacitors should
therefore be connected in series with the control grids; e
capacitors are most effectively mounted on the grid connections
of the tube socket.

When the stages are inductively coupled, as is the case in this
circuit, this method has the advantage that no d.c. connections
to the tuned transmission lines are required. The bias of the
output stage is applied via a centre-tapped choke.

Output circuits
Connections to the anode pins of the QQE 06/40 are preferably
made by means of two clips type 40623

frequencies up to 300 Mc/s, where fl

uspally applied. These clips increase the surface of the anode
connections, and thus contribute towards effective cooling of
the anode pins.

Fig.24 of elongated anede clip for

with tuned transmission line:

At frequencies higher than 300 Mc/s, where tuned transmis:
Lines with the loast pomsitle dlscontinuitios are to be prefer

clips can be used in conjunction with copper tubes with
internal diameter of and an external diameter of 8 mm. The
length is determined by the desired frequency, and an according-
1y elongated fixing screw ~hula be used. A drawing of such an
elongated clip is given in 3 the use of this clip in the
output circuits of the criplsr can be

seen in Fig. 22.

Tuning of the transmission lines is ef-
fected by a bridge sliding over the copper

sketch of such a bridge is given in Fig. 25. 5
In order to minimise the losses, it is
advisible to have the transmission lines
and the sliding bridge silver-plated.

Fig.25. Sketch of sliding
bridge.

to deliver a power of about 8 W to drive the output stage. The
tripler requires a driving power of about 5 W, which is provided
by the oscillator.

Interstage coupling

The choice of the coupling between the frequency tripler and
the output stage is governed by the consideration that the
resonant frequency of the input of the QQE 06/40, with the
control-, grid pins interconnected with the short t wire pos-~
sible, is 300 Mc/s. At higher frequencies capacitors should
therefore be connected in series with the control grids; these
capacitors are most effectively mounted on the grid connections
are inductively coupl as the case in this
the aﬂv;m'age mu no d.c. connections
f the

output stege is applied via & centre-tapped choke.

Output circuits
Connections to the anode pins of the QQE 06/40 are preferably
made by means of two clips type 40623 (Fig. 23), especially at
frequencies up to 300 Mc/s, where flexible connections are
usually applied. These clips inc: the surface of the anode
connections, and thus contribute fowards effective cooling of
the anode pins.

type  Fig.24. Example of elongated anode clin for use

with tuncd tramsmission lines.

At frequencies highe Mc/s, where tuned transmission
lines with the least pos: nhlo ai iti o be preferred
the clips can be used in conjunction with copper tubes with an
internal diameter of 5 mm and an external diameter of 8 mm. The
length is determined by the desired frequency, and an accordi

1y elongated fixing screw should be used. A drawing of such an
elongated clip is g . 24; the use of this clip in the
output cirouits of the tripler can be

seen in Fig.

Tuning of the transmission lines is ef-

fected by a bridge sliding over the copper

tubes of the elongated anode clips. A

sketch of such a bridge is given in Fig.25.

In order to minimise the losses, it 8 pi. o o of wiiing
advisible to have the transmission lines , ;...

and the sliding bridge silver-plated.

to deliver a power of about 8 W to drive the output stage. The
tripler requires a driving power of about 5 W, which is provided
by the o

Interstage coupling

The choice of the coupling between the frequency tripler
the output stage is governed by the consideration that
resonant frequency of the input of the QQE 06/40, with the
control-grid pins interconnected with the shortest wire pos-
sible, is 300 Mc/s. At higher frequencies capacitors should
therefore be connected in series wi the control grids; these
capacitors are most effectively mounted on the grid connections
of the tube socket.

When the stages are inductively coupled, as is the case in this
circuit, this method has the advantage that no d.c. connections
to the tuned transmi: on lines ar juired. The bias of the
output stage is applied via a centre-tapped choke.

Connections to the anode pins of the QQE 06/40 are preferably
made by means of two clips type 40623 (Fig. 23), especially at
frequencies up to 300 Mc/s, where Tlexible connections are
usually applied. These clips increase the surface of the anode
connections, and thus contribut owards effective

the anode pins.

e

Fig.23. Anode clip typs  Fig.24. Exomple of elongated ancds clip for use
10823, with tuned transmission lines.

At frequencies higher than 3 where tuned transmission
are %o be preferred,

clips can be used in conjunction with copper tubes with an

internal diameter of 5 mm and an external diameter of 8 mm. The
& and an accordin

1y elongated fixing screw ;hmll be used. A drawing of such an

elongated clip is given in Fi he use of this clip in the

utput circuits of the tripler can be

seen in Fi

Tuning of the transmission lines is ef-
fected by a bridge sliding over the copper
tubes of the elongated anode clips. A
sketch of such a bridge is given in Fig.2

In order to minimise the losses, it &8 \i .0 Gl or siiaing
advisible to have the transmission lines

bt
and the sliding bridge silver-plated *




VOLTAGES AND CURREN
The voltages and currents measured on the experimental set-up
are given below. The currents are given of both sections
together.
QQE 04/15 oseillator

Supply voltage

Anode voltage

Anode current

Screen-grid voltage

id current
frequency tripler

Supply voltage

Anode voltage

Anode current

Screen-grid voltage

Screen-grid current

GControl-grid current

06/40 (II) power amplifier

Supply voltage

Anode voltage

Anode current

Screen-grid voltage

Screen-grid current

Control-grid voltage

Control-grid current

AND CURR JOLTAGES AND CURRENTS

The voltages and currents measured on the experimental set-up The voltages and currents measured on the experimental set-up
are given below. The currents are given of both sections given below. The currents are given of both sections
together. together.
QQE 04/15 oscillator QQE 04/15 oscillator

Supply voltage Supply voltage

Anode voltage

Anode current Anode current

Screen-gr: 1tage » grid voltage

Sereen-grid current - een-grid current

QQE 06/40 (I) frequency tripler 6/40 (I) frequency tripler
Supply voltage v Supply voltag:
Ano voltage 2 Anode voltage
Anode current Anode current
Screen-grid voltage Screen-grid voltage
Screen-grid current Screen-grid current
Control-grid current Control-grid current

QQE 06/40 (IT) power amplifier QQE 06/40 (IT) power amplifier
Supply voltage Supply voltage
Anode voltage node voltage
Anode current Anode current
Screen-grid volta, " Screen-grid volta
creen-grid current Screen-grid current
ontrol-grid voltage Control-grid voltage

Control-grid current Control-grid current



A BROAD-BAND AMPLIFIER FOR OSCILLOSCOPES

The amplifier descri andwidth of about 50 Me/s and
is intended to be used as an amplifier for the vertical de
flection in cathode-ray tubes with symmetrical, electrostatic
daflection (for this purpose cathode-ray tubes should be used
with the deflection plates comnected to terminals on the bulb
and not to the base, the capacitances of the latter tubes
being oo high for UHF work). The amplifier has a sensitivity
of 1 V/em, when cathode-ray tubes of normal sensiti

used. The response curve is 6 dB down at 50 Mc/s; with pulses
of 0.01 ps the overshoot is 5.

Fig.26. Brood-bond omplifier with « QQE 06/40 for oscilloscope.

CIRCUIT DESCRIPTION
40 is used under entirely different condi than
transnitter Tow and the
r s the limiting value. Under
the mutual conductance is considerably higher
given in the tube data, whi
relatively high gain.
The QQE 06/40 is not only used as a push-pull output tube, but
operates at the same tine phase splitter. When the p
is obtained in the fi age, a considerable anm
of parts and components can be saved, and the cireuit becomes
relatively simple.
2 simplified circuit diagram of such an output
istors Ry and R, have the same value, so that
the input signal is applied between cathode and
grid of the first tube section, the other half of the sig-
> the cathode. The grid of the second sec-
is earthed, so that phase splitting is
control-grid voltages of the tube sections being
in ter-phase. The value of the resistors Ry and R, is low,
viz. 120 Q. For this purpose resisto 220 Q and 270 0 of
1 W power rating are used in psrallel, Ry and R, should be
made equal within 1%.

A BROAD-BAND AMPLIFIER FOR OSCILLOSCOPES

cribed has a b t about 50 Mc/s and
is intended to be used as an ampl
flection in cathode-ray tubes with
daflection (for this purpose cathode-ray tubes should be used
with the deflection plates connected to terminals on the bulb
and not to the base, the capacitances of the latter tubes
being too high for UHF work). The amplifier has a sensitivity
of 1 V/cm, when cathode-ray tubes of normal semsitivity are
used. The response curve is 6 dB down at 50 Mc/s; with pulses
of 0.01 ps the overshoot is 5%

Fi5.26. Broad-band amplifier with a QGE 05/40 for oscillos
IRCUIT DESCRIPTION

is used under entirely different conditions than

in transmitters: the anode voltage is low and the

urrent is ra: d almost to the limiting value. Under

these conditions the matual conductance is considerably higher

t! value given in the tube data, which results in a
relatively high gain.

06, ’4 is not only used as a push-pml output tube, but

ame time as a [ plitter. When the phase

Stages  coneiderable amount

cnants can be saved, and the circuit becomes

implified circuit diag ch an output
stage. The re rs Ry and R, have the same value, so that
one half of the input signal is applied between cathode and
grid of the first tube section, the other half of the sig-
nal being applied to the cathode. The grid of the second sec-

s0 that pha.aﬁ s;liHim’ is

obtained,
fn countér-phase. The valus of th
viz. 120 Q. For this e
1 W power rating are used in parallel; x‘ ‘and R, should be
made equal within 1%.

A BROAD-BAND AMPLIFIER FOR OSCILLOSCOPES

The amplifier described has a bandwidth of about Mc/s and
is intended to be used as an amplifier for the vertical de-
flection in cathode-ray tubes with symmetrical, electrostatic
daflection (for this purpose cathode-ray tubes should be used
with the deflection plates connected terminals on the bulb
and not to the base, the capacitances of the latter tubes
b too high for UHF work). The amplifier has a sensitivity
of 1 V/cm, when cathode-ray tubes of normal sensitivity are

. The response curve is 6 dB down at 50 Mc/s; with pulses
or 0.01 ps the overshoot is 5%

Fig.26. Broad-band amplifier with @ QUE 06/40 for oscilloscopes.

SCRIPTION
/40 is used under entirely different conditions than
the anode voltage is low and the
Imost to the limiting value. Under
conductance is considerably higher
than the ven in the tube data, which results in a
relativoly high gain.
d 29 a push-pull output tube, but
= phase splitter. When the phase
oplitting is obtained in the final atage, a considerable anount
of parts and components can be saved, and the circuit becomes
relatively simple.
Fig. 27 gives a simplified circuit diagram of such an output
stage. The resistors Ry and R, have the same value, so that
one half of the input signal is applied between cathode and
grid of the first tube section, the other half of the sig-
nal being applied to the cathode. The grid of the second sec-
e QQE 06/40 is earthed, so that phase splitting is
obtained, the control-grid voltages of the tube sections being
in counter-phase. The value of the resistors Ry and K, &
viz. 120 Q. For this purpo: 2
T W power rating ave wesd in paraliel; Ry and nq should be
made equal within 1%.




Fi9.28. The hooter-to-cathode capac-
Fig.27. Simplified diagras of the out-  itance Cpy is balonced by o trimser
Put stage. of 3-30 pk (C,) across A

prevent unbalanc
higher frequencies, the grid rTesistor Ry is therefore shunted
by a trimmer Cy of 3 to 30 pF, which should be adjusted with
an H.F. signal sppll d to the input.

S| asaun

I

 of o broad-band cscilloscope
QQE 05/40 in the output stage.

In. the circuit Figs. 27 and 28, 4 control-grid bis
be adjusted. In the t‘omplﬂto circuit of Fig. 29 it can be seen
how the control grid of the first tube section is coupled to
of Ry via a capacitor of 5000 pF, whilst the grid of
is earthed via a capacitor .4 pF. Grid
resistors of 1 MQ are used and connected to bo?h ends of the
potentiometer P, by means of wmm ma anode curreants can
balanced; the potentiometer P, d for adjusting the correct
grid bias.
The anode resistors of the QQE 06/40 are 620€ with 5% tolerance,
the power rating being 10 W. Vari networks are used throughout
the amplifier to compensate the falling-off in the frequency
response at the high-frequency end. Special attention is drawn

. The heater-to-cathode capac-
Fig.27. s . Ltance C;y 1s balanced by o trimmer

put stage. of 3-30 pk (€,) acress B

The cathode resistor R, b ater-to-cathode
capacitance Cgf (s o prevent unbalance at the
higher frequencies, r By is therefore shunted
by a trimmer Cy of should be adjusted with
an B.F. signal'appliod to the inpucs

.25, Clrcuit diagram of o brood-band oscilloscops amplifier with
QGE 06/40 in the output stage.

In the circuit of Figs. 27 and 28, the control-grid bias camn
be adjusted. In the complete circuit of Fig. 29 it can be seen
how the control grid of the first tube section is coupled to
the top of Ry via a capacitor of 5000 pF, whilst the grid of
the second section

resistors of 1 MQ are use

potentiometer Py by means of which the anode currents can be
balanced; the potentiometer P, is used for adjusting the correct
grid bias.

The anode resistors of the QUE 06/40 are 620 with 5% tolerance,
the power rating being 10 W. Various notworks are used throughoub
the amplifier to compensate the falling-off in the frequency
Tesponse at the high-frequency end. Special attention is drawn

Fig.20. The heater-to-cathods capac-
.27 Simplified disgrem of the out-  itance Cg is balanced by o trimser
o e 0f 3-30 pk (C,) acrons By

The cathode resistor Ry is shunted by the heater-to-cathode
capacitance Cgp (see Fig. 28); to pr»\'-—nt unbalance

higher frequencies, i i herefore shunte
by a trimmer C; of

en H.F. signal applied to the input.

of a broad-band oxcilloscope omplifier with
QQE 06/40 in the output stage.

In the circuit of Figs an

ed. In the complete circuit of

ontrol grid of the first tube secti coupled o
the top of Ry via a capacitor of 5000 pF, whilst the grid of
the second section is earthed via a capaci 0.4 uF. Grid
resistors of 1 MO are used and connected to both ends of the
potentiometer Py by means of which the anode currents can be
balanced; the potentiometer P, is used for adjusting the correct
grid bias. ©
The anode resistors of the QQE 06/40 are 6200 with 5% tolerance,
the power rating being 10 W. Various networks are used throughout
the amplifier to compensate the falling-off in the frequency
response at the high-frequency end. Special attention is drawn




to the coils used i e anode
coils have

centre tap which i

is tuned by means

oae end of th

circuit of th

e complete coil
s fed to

. g t the
 this documentation to explain
11 particulars of which are
ip Reports”®).

The pre-stage is equipped with the television line-output pen-
tode type EL 81. This tube is also used apply
voltage and a high cathode current to obtain optimum mutual

with load res

The anode cirouit of the EL 81
sistor Ry of the QQE
of the preceding EL 81, th

ng obtained from the voltage
ot the 0 E 06/40 (Rp)
nected to the negative line
The cathode resistor of the EL 81
negative supply line. The

is very peculiar. The

is

» however,

i the cathode
of. th

tor.
Tae input signal on the grid of the latter tube can thus be
applied between grid and earth, whilst the H.T. supply is
floating. The screen grid of the EL 81 is conmected to

on the bleeder re or across the supply voltage, which con-

s of a 3.2 kR, 5 W resistor and an 18 kQ, z W resistor, The

-grid voltage is about 150 V.

and currents measured are given below. The voltages
are given with respect to the negative supply line.
Pre-amplifier EL 81
Anode volt
Anode current
Screen-grid voltage
Screen-grid current
Cathode voltage
Control-grid voltage
Output tube QQE 06/4
Anode voltage (each amode)
Anode current (each anode)
Sereen-grid voltage
Screen-grid current
Control-grid voltage (each system)
Cathode voltage

*) G.Thirup, Design of low-pass amplifiers for fast transients,
Philips Research Reports Vol. 10, No. 3, 1955
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