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ELECTRO-TECHNICAL IND, VMODEL 7 TELEKIT

'The number 7 Telekit was developed primerily by Electro-Technicel Industries for
use in technical schools as a training project, but has since been marketed to
experimenters as well, The features of the number 7 Telekit are simplicity of
design, compact size, excellent sensitivity and good definition., Sound detect-
ion is true F. M. and the rapid method of stagger turning the video I. F, amplifiers
by means of a A. il. Signal Generator and earphones is unique in that pictures of
good horizontal and vertical resolution are sssured in e minimum of time. The
Telelkit also readily lends itself to visual alignment by sweep gemerator and
oscilloscope for more advanced trainees, Inexperienced Telekit builders can easily
align the finished receiver by means of the static test patterns and tone signals
provided by the Television Stations without any equipment excepting earphones,

Circuit Descriptions.

The R. F. and Oscillator section of the Number 7 TELEKIT have been designed for
maximum sensitivity by utilizing two sectious of the 6J6 twin Triode Oscillator
Tube connected in parallel in order to develops maximum oscillator voltage. This
signal is injected into the grid of the mixer through e small ceramic condenser,
The Mixer Stage utilizes an 1852 tube which provides excellent conversion con=
ductance. The Oscillator is a reliable Hartley circuit which employs a fixed
inductance and is tuned by variable capacitors which are switched across the tank
coil for chammel changing. Thrse chennels are provided which can be adjusted %o
cover the lower six Television Bends. The Mixer Coil is a fixed inductance which
is also tuned by adjustable capacitors. The antenna works into & two turn primary
winding on the Mixer Coil with a characteristic impedence of 73 olms., The high
value of grid resistor on the mixer tube insures meximum sensitivity without
sacrifice in band pass, The fixed vernier tuner is connected directly across the
Oscillator Tank Coil for fine adjustment of sound carrier, This section of the
receiver is excellent from the standpoint of student training by virtue of its
simplicity and has long been & standard with TELEKITS. Present models of TELEKIT
are now equipped with the #13 TELEKIT Tuner which gives full coverage of the
Television Spectrum. The TELEKIT Tuner will be described in another section,

The Video I. F. portion of the #7 TELEKIT utilizes high gain 1852 tubes impedance
coupled and highly demped to provide sufficient bandpass, Slug tuning is employed
in the I. F. Coils and sound is separated from the picture by virtue of the
absorption trap which is tuned to the sound I. F. frequency. This sound trap is
directly across the incut of the sound I. F. tube so that the voltage developed
across this coil is utilized for the sound portion of the receiver, The TELFKIT
sound detector (7X7 tube) is wired into e modified Foster-Seely discriminator
circuit which is very simple in design and is extremely easy to align with an A,
M. Signal Gensrator for null point. A two stage Audio Amplifier follows the
Discriminator and a five inch P, M. Speaker is employed for sound reproduction,

The Number 7 TELEKIT will drive any P. WM. Speaker up to 15 inches. The 5 inch
speaker is provided as a space saving feature.

The Video Detector is one=half the 6SN7 twin triode, used as a diode, The
outrut of this detector is positive picture phase inasmuch as two Video
Amplifiers follow, The entire Video Amplifier is compensated for both

hirh and low frequencies and will rass the band necessary for good definition
without phase shift or undue discrimination between frequencies, The main
Peatures of the Video Amplifier are the use of two stages of picture amplific-
ation and direct coupling into +he picturé tube grid which will provide
pictures of excellent contrast.
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The Sync Separator is a Triode ''ube operated atlow plate voltage and unbiased
in absence of a signal, This tube clips the sync Pulses from the composite
Video Signal and inverts their phase in order to properly trigger the
horizontal end vertical oscillatorse

—— =

The differentiation circuits network on the input of the Horizontal Cscillator
is unique in thet a trimmer is utilized to control the amplitude of the
trig=er pulses. In locatiouns where strong Television Signals are available
the capacitance can be reduced in order to prevent picture signal from
entering the Oscillator and disturbing the correct timinsc. The integretor
circuit network utilizes resistors w.ich in conjunction with the distributed
capacity of the tube end circuit provides the long time constant necessary

to insure stable vertical synchronization.

The Horizontal and Vertical Oscillators are of the multivibrator type with
unbypassed Cathode resistor feedback. This type of Oscillator was chosen
because it is easily controlled by externel voltage pulses whose frequency
approaches the natural frequency of the Oscillator. The natural or free
running frequency of these Oscillators is adjustable by varying the value
of the grid resisvor, These resistors are manually veriable and are used
as the hold or synchronizing controls. The horizontal timing condenser (.001
¥FD,) is employed to produce the linear sawtooth voltage wave which is
necessary for proper electrostatic scamning, Its small size will eneble it
to charge to ths prover voltage and discharge with the necessary speed
through the discharge tube (3 6SN7 OSCILLATCR TUBE) in order to produce the
sawtooth wave at the Horizontal Scanning Frequency (15,750). The amplitude
of this wave which is put across the input of the horizontal output tube is
controlled by the varieble plate load which is the width or horizontal size
control, The horizontal output tube (6SN7) is a push pull audio voltage
emplifier which insures maximum voltage output (width) with good linearity
(no distortion),

The vertical oscillator, timing condenser and push pull output perform
identically with the exception of the much slower free rumming period of
the oscillator and the longer time constants of the components. This
circuit provides the necessary sawtooth wave for the vertical scanning rate
of 60 C. Po S. The bias resistor and large bypeass condenser used in con=
Jjunction with the vertical output tube prevents degeneration at this low
audio frequency and insures good vertical linegarity.

The low voltage power supply is conventional in that it provides all
tubes with the necessary potentials %o function properly. Dropping
resistors are employed in all circuits in order to set the correct
operating points for the tubes. All dropping resistors are decoupled
from the A, C, circuits by the proper value bypaess condensers for the
frequencies involved. This prevents regenative coupling between

stages by way of the power supply and is e means of returning all

signals to the tube cathode where generated by proper wiring.

The high voltage power supply employs a 60 cycle step-up power transformer
which has an A, C, output of 2700 volts and which is rectified by the
2X2 tube for positive high voltage output.

The current reguirements of this supply are extremely low and the use of
large filter condensers and choke are eliminated. The high voltage
bleeder network is tapped to provide the proper potentials for the

picture tube elements with the low side of the bleeder (B-) connected
"
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to the low voltage B+ supplye. The arrangement permits the use cof a
veriable cathode bias resistor (brightness control) for the picture
tube in the low voltage circuit and thus will prevent defocussing of
the picture with variations in picture brightness,

The Cathode Ray Tube utilized in the Number 7 TiLEKIT is the T7JP4 type
kinescope. This tube is employed because of its superior screen ’
brightness and deflection sensitivity as compared with electrostatic
tubes of similar size,

The servicing of these sets is extremely simple and thus is en ideal project
for all beginners in Television,

Number 13 Tuner

The Number 13 Tuner was designed by Electro-Technicsl Incdustries
to £111 the need for 2z smell unit which would be cespzble of tuning 211
of the Television chennels, both low end high bende It is pre-wired emd
factory cligned a2nd 1s stenderd equipment with 211 present modael TELFKITS.

CIRCUIT DESCRIPTICN

The Antenne lesd-in is coupled directly ecross the grid resistor
of the ReFe stege (% 6J6) vhich is desizned for 300 ohm le-d-in metchings
The ReF. plate circuit is tuned by meens of switching tzps on the plzte
coil. The unused turns on the higher chennels are shor% circuited by the
switche The Role voltege developed scross the plate coil is fed =zcross the
input of the mixer tube (& 124T7).

An ultreudion oscillator is used in comjunction with the other
portion of the 12AT7 tube which performs equeslly well on the high end low
frequency bendse The mein oscillator coil is shunted by & smell inductance
to engble the oscillator to tune in the high bends and to track properly
with the mixere The main tenk coll of the oscilletor is elso tapped for
chennel switchinge A vernier condenser is used to center the sound on
21l chennelse The oscilleztor voltsge which is developed =zcross the
oscillator tenk circuit is injected into the mixer grid circuit through
e smell coupling cepacitore

The mixer plete circuit impedance is tuned to the frequency of
21e8 Meszacycles which will pess both the I.Fe picture cerrier of 25.75
Megscycles end the I.Fo sound cerrier of 21.25 Megacyclese The sound I.Fe
frequency is fsvored et this point becesuse of its comperetively nsrrow
bandwidthe.

2

The circuit is extremely simple but is very stsble znd
sensitive. Circuit components heve been cerefully chosen to minimize
oscilletor drift end critical components sre counter-bslanced by
negative tempersture coefficient unitse. :

MODEL 7 TELEKIT,
NUMBER 13 TUNER
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