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"A PRACTICAL TELEVISION RECEIVER.

The present day television receiver issimilar in many
respects to pre-war designs. However, new and improver
tubes and simplified design techniques have made cons truc-
tion and adjustment of the modern television set hardly
more costly or complicated than that of an ordinary
communications receiver. Standard practice of present
day receivers is to include astage of r.f. amplification
ahead of the mixer. This not only improves sensitivity
but also minimizes the possibility of interfering with
neighboring television receivers due to leakage from the
local oscillator. Another feature now included in tele- .
vision receivers is that of FM sound reception which
results in improved quality over the old AM method. As
for circuit details the reader may compare modern circuit
design with pre-war design and he will find that many
simplifications have been effected. The only portions .
of the set which may be totally unfamiliar to one not
acquainted with television circuits are those relating
to scanning and synchronization.

Three main considerations determine the design of the
television receiver about tobe described: cost, simplicity
and foolproof operation. To keep costs down, the design
incorporates inexpensive and readily available components.
Simplicity and foolproof operation are closely related
to each other and toward this end, the number of tubes
and necessary adjustments consistent with satisfactory
performance is kept at a minimum.

Figure 1 shows a block diagram of the basic circuit
and the function of each tube in the set. There are
nine teen tubes required to perform all functions necessary
to provide simultaneous picture and sound reception.
Front panel controls (Refer to parts layout and photograph)
are: tuning, volume control, brightness, and contrast.
Other controls, not on the front panel only reauire
occasional adjustment and therefore do not complicate
operation of the receiver.

Two power supplies are included, one, the low voltage
supply which should deliver about + 400 volts, 150 ma,
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CIRCUIT DETAILS AND OPERATION

The circuit and theway in which it functions may best
be described by referring to the circuit diagram and
tracing the television signal from the antenna on through
the various stages up to the cathode ray tube.

The antenna is coupled to the input of a 6J6 (single-
section) grounded grid amplifier by T1. This input
transformer, 1 :1 ratio, 1s necessary so that antenna
feeder balance is maintained. The input resistance that
the antenna 'sees' is approximately 200 - 300 ohms and
thus will match quiteaccurately a standard 'twin-lead'
300 ohm transmission line.

The plate eircuit of the 6J6 amplifier is tuned by
means of a variable condenser, C4 and inductance L1.
The tuning of L1 must be rather broad, (about 6 mc.) so
that the entire television channel is amplified, there-
fore, a loading resistance is necessary at this point.
The necessary degree of loading is supplied by the com-
bination of plate resistance of the 6J6 and the input
resistance of the mixer.

Two signals appear at the grid of themixer, the ampli~
fied television signal, which contains video, synchroni-
zation and sound components, the other being that of the
local oscillator. The local oscillator frequency is
varied by C3 which is ganged to C4. 12, the oscillator
tank inductance and C1, oscillator trimmer are adjusted
so that the oscillator always operates 26mc. higher
than the RF tuning.

Conversion to the IFband takes place in the 1852 mixer
and the same video, sound and synchronizing components
appear at the mixer platebut theircarrier frequency is
now reduced to I.F. For example, a television station
operating in channel 2 (54 -60 mc) sends out a picture
carrier frequency of 55.25 mec., and a sound carrier on
59.75 mc.. When the receiver is tuned correctly for
reception on channel 2, then the local oscillator fre-
quency will be 81.25 mc. and will beat with the incoming

television signal to produce the IF frequencies in the
plate circuit of the mixer.
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The video IF amplifier consists of two stages utilizing
double tuned band-pass transformers as the coupling
elements. Transformers T2, T3 and T4 are adjusted so
that theywill pass a band of frequencies approximately
3 mc. wide, from 23 to 26 mc. The bandwidth of the IF
amplifier is made no wider than is necessary for good
definition onsmall picture tubes (such as 5BP4 and 7EP4,
etc.) so that the maximum amount of gainis possible.
The output of the video IF amplifier is applied to the
detector-clipper circuit by T4. At this point, a link
is provided to couple the sound IF component (21.5 mc)
to L5, the input transformer for the sound IF amplifier.

The detector-clipper circuit consists of'a 6H6 double
diode, one section used torectify the video or picture
signal and the other section separates synchronizing
pulses from the composite video signal for amplification.
Components C30 and R19 in conjunctionwith the lower half
of the 6HO develops a steady bias voltage for the diode
clipper which prevents it from drawing any current except
when the applied signal exceeds the bias voltage. This
occurs only at the peaks of the composite signal, which
are actually the synchronizing pulses. Thus only syn-
chronizing pulses appear across R21.

The video signal appears across R23 and is amplified
by the 6AG7 video stage. In order tominimize the effects
of circuit capacitance on picture resolution and toobtain
maximum amplification, coils I.3 and IA are used in a
series peaking circuit.

Tt now remains to be shown how the picture components
as they appear on the cathode ray tube face are synchro-
nized or put in their correct positions with respect to
the original scene.

The process of scanning in the television pickup camera
and also in the picture tube of the television receiver
. 1s similar to that of a person readinga newspaper. The
picture is broken up into many lines, 525 by present day

standards and each group of these lines makes up a page .

or frame of the picture. A fine cathode ray beam scans
those 525 lines fromleft to right, eachline separately,
and moving down the page or frame until it reaches the
bottom and then starts out on the next frame etc., The
eye interprets the resultant pattern as a rectangular
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area of light called the scanning raster. Thus two sweep
circuits are operating simul taneously, one to sweep 525
lines * and the other sweep circuit to turn the pages
or change the frame. This latter sweepcircuit operates
at a rate of 60 c.p.s. and produces a scanning raster
that consists of 525 lines recurring 30 times each second
While the cathode ray tube spot is scanning the face of
the cathode ray tube its intensity is being modulated
by the video signal and if the scanning generators are
in exact synchronismwith the scanning generators asso-
ciated with the pickup camera at the transmitter, then a
picture will be reproduced that is very much like the
original scene. The horizontal scanning generator generates
a saw-tooth wave-form operating ata frequency of 15750
c.p.s. and the vertical scanning generator a frequency
of 60 c.p.s. The synchronization of the scanning genera-
tors is accomplished by applying the synchronization
pulses after they have been amplified at the synchroniza-
tion amplifier (see figure 1) to control a local oscillator
which in turn initiates the saw-tooth sweep. The output
of the synchronization amplifier consists of positive
pulses which are applied to the vertieal blocking oscil-
lator and negative pulses which are applied to the hori-
zontal multivibrator. Filters consisting of components
R31, R32, €38, C39 and C50, C51, R49 (see schematic) are
for the purpose of filtering the synchronizing pulses
so that oenly 60c.p.s. pulses appear at the vertical
blocking oscillator and 15750 c.p.s. pulses appear at
the horizontal multivibrator. The multivibrator and the
blocking oscillator produce strong synchronized pulses
which are converted into a saw-tooth wave which is then

a.;mlif‘ied and applied to the cathode ray tube deflection
plates. ;

Power supply requirements for the receiver are some-
what different than in ordinary broadcast receivers. A
relatively heavy duty low voltage supply capable of
delivering about 400V at 150 Ma., and a high voltage
cathode ray tube supply, 2500V at about 2 Ma. , are re—
quired. | ; 3

* This explanation is purposel simplified to illustrate
the method of scanning and, therefore, does explain the
present day system of interlaced scanning. For further
explanation the reader is referred to a ibliography at
the end of this booklet.
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CONSTRUCTIONAL DETAILS.

General

Before construction is started it is well to study care-
fully the parts layout and photographs presented herein.
The actual construction and appearance of the completed
set will depend somewhat upon the components that are
available. For example, the type of transformers, ca-
pacitors, etc., may vary considerably from one set to
another.

The Chassis

Since the constructor may select components that are not
of standard design, mountingholes may vary considerably
in size and location on the chassis. On pageil2 and 13
are shown a photograph of a specially designed chassis,
and sub-chassis parts layout sketch. Reference to these
will aid in planning a suitable layout. Recommended
minimum size for the chassis is 17" x 13" x 3", and at
least #18 gauge steel.

Mounting of Major Parts.

Mounting of major components such as transformers,
potentiometers, capaclitors should present no unusual
problems. The mounting of such capacitors as (47, C48,
C56G, C57 should be made by means of standoff insulators
as shown in the parts.layout diagram, since this portion
of the circuit is + 2500V with respect to the chassis.

A bakelite or polysterene strip shotild be used to insulate
the focus (R84 ), horizontal centering (R79), and vertical
centering controls (R80). (See page 16). All other

potentiometers are mounted in the conventional manner
as shown.

All coils with the exception of the discriminator coil
should be mounted below the chassis, situated as closely
as possible to their associated tube sockets. The RF
and oscillator coils may be soldered directly to the
socket. Winding data and constructional details of the
coils are shown on page 11. Reference to the parts lay-

out will show approximate position of all trimmers. The
actual placement and mounting of' the trimmers will depend

somewhat upon the type of trimmers used. The mica com—
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pression type trimmer, commonly used, may be mounted
simply by soldering one end to a terminal stripwhich 1s
secured to the chassis, and the other end connected to
the appropriate tube socket pin by means of a heavy piece
of bus bar. In this way rigid mechanical construction
and short leadswill result. Tt is convenient for align-
ment purposes to mount trimmers with their adjustment
screws facing the chassis and to drill holes directly
above each trimmer so that adjustment may be made from
the top of the chassis.

Mounting of Cathode Ray Tube

It 18 not recommended that the cathode ray tube be mounted
until after the set has been placed into operation and
the initial tests and adjustments tobe described later
are made. During the adjustments that follow completion
of the set, it is well to keep the cathode ray tube in
its original container just opening front and back of
the container so that connection to the set may be made
and the tube face observed. When mounting the cathode
ray tube it is advisable to keep it as far as possible
from transformers, filter chokes, etc. In a compact
arrangement it may be necessary to shield the tube from
stray magnetic fields whichmay cause picture distortion,
or difficulty in centering. Such a shield is -available
commercially and is designed to fit the particular cath-
ode ray tube that is used.

The manner in which the cathode ray tube is mounted may
be seen in the photograph and sketch on pages 14 and 16.
In the panel shown, the tube front rests on blocks of
wood secured to the panel. A bracket made of metal or

wood 1s used on the base to hold the cathode ray tube
in place. |

Miring

A1l wiring with the exception of those wires carrying
high potential (+2500V) may be done with ordinary push-

back #18 or #20 gauge. The high voltage wires, such as
those used to wire in the centering potentiometers,

deflection plates, etc. should be well insulated pre-

ferably a 5000V covering. Shielded cable is desirable

in the audio volume control circuit. '
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(MAJOR COMPONENTS)
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| BAKELITE STRIP

(SEE CONST.DETAILS) .
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PRELIMINARY MEASUREMENTS.

First be sure that all wiring has been carefully checked
against the schematic diagram. Then turnon set to make
preliminary measurements. When set is first placed in
use do not advance brightness control any further than
is necessary for switching set on. This will prevent a
bright spot from appearing onthe tube first before the
sweep circuits have warmed up. A bright concentrated
spot suchas this may impair the life of the picture tube
or burn small areas on the tube face.

After the set is allowed to warm up for a few minutes,
it is important tomeasure voltages at various points in
the circuit as adouble check onwiring and also on con-
ponent parts ratings. Table 1 below, shows approximate

TABLE OF VOLTAGE MEASUREMENTS
CIRCULT DC _VOLTS APPROX.
R86  TO CHASSIS + woo
R8T TO CHASSIS + 280
. RBB  TO CHASSIS + 150
\]6.:6 CATHODE (AT TUBE SOCKET) + .5
*6ACT MIXER GRID (AT TUBE SOCKET) -2 to -4
'V 6ACT MIXER PLATE (AT TUBE SOCKET) + 240
6AC7 |.F., CATHODE (AT TUBE SOCKET) + 1.5
6AG7 CATHODE (AT TUBE SOCKET) $ 2.0
65 OSCILLATOR, PLATE (AT TUBE SOCKET) + 128
*6J5 OSCILLATOR, GRID (AT TUBE SOCKET) 26 45 <80
6Sy7 SOUND I.F., CATHODE (AT TUBE SOCKET) + 2.5
6U5 AUDIO, CATHODE (AT TUBE SOCKET) 44
6v6 AUDIO, CATHODE (AT TUBE SOCKET) 4 12 4
6SN7 VERTICAL AMPLIFIER CATHODE (AT TUBE SOCKET) 4 19
+ ®6SN7 HORIZ. AMP. GRID (1 & 2) (AT TUBE SOCKET) - &5
G RBY TO CHASSIS (SLIDING ARM) + 500 to + 700
/ *® ®CR  TUBE GRID TO CATHODE <10 to <70
/) ™CR  TUBE 2ND ANODE TO CHASSIS 4 2800
s Neasured with Vacuum Tube Voltmeter.
Picture tube grid should never be
positive with respect tocontrol grid.

-17=



|

voltages to be expected at the indicated points in the
circuit. Measurements maybe madewith a 20,000 ohm/volt
meter except where indicated otherwise.

After the vol tage measurements have been made, advance
the brightness control until the picture tube face be-
comes lighted (moderate intensity). Then adjust focus
control until the scanning lines are discernable. It
should now be possible to set the size of the scanning
raster with the horizontal and vertical size controls.
The correct size setting is approximately 4 1/2" wide
X 3 3/8" high, when a 5" picture tube is used, or 6"
wide x 4 1/2" high for a 7" tube. This settingwill re-
sult in cutting off the corners of the picture. Not much
of the average scene is lost, however, and an increase
in picture size is thus obtained. If it is found that
the raster is not centered on the tube, adjustment of
the horizontal and vertical centering controls will
rectify this. Further 'touchingup' adjustment on these
controls may be necessary when the television picture
is received, but once the picture has been properly
focused, centered and 'sized' these controls will not
require any adjustment over long periods of time.
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ALIGNMENT OF TELEVISION RECEIVER.

/

The process of alignment of a television receiver is
different than that prescribed inadjusting narrow band
receivers such as broadcast superhetrodynes. It is very
important that the alignment of the television set be
done correctly if best results are to be obtained. Im-
proper alignment may cause poor definition or blurring
of the picture, poor synchronization which is evidenced
by the tendency for the picture to tear horizontally or
drift verticallyor inpictures that either lack contrast
or are too contrasty. This is particularly true in a-
ligning the I.F amplifier, since the overall response
curve is determined mainly in this portion of the receiver.

AMPLITUDE VS. FREQUENCY AMPLITUDE VS. FREQUENCY
CONDITION X V' - i CONDITION II
- ! S LZ‘ i
PRI. SEC. .

AMPLITUDR

™

20 21 22 23 24 25 26 23 24 25 26 27 28 29
FREQUENCY - MEGACYCLES FREQUENCY - MEGACYCLES

NOTE: Fig. 4 illustrates the effect of improper
tuning of an overcoupled tuned transformer, such
as that used in the video I.F. amplifier (T2, T3
T4). Assume the secondary tuned circuit (Ls, Cs
in the above figure) to be tuned to a fixed fre-
quency, (Fo). When the primary circuit is tuned
to the same frequency as the secondary then a
symmetrical selectivity curve will result, as in
Fig. 2. If the primary is resonated to a lower
frequency than the secondary thena curve similar
to Fig. 44 will result. Tuning the primary too
high in frequency causes a similar effect except
that the greater peak is on the high frequency
side of Fo.
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Over coupled transformers suchas thatused in a tele-
vision receiver IF amplifier must be aligned so that a
symmetrical response curve isobtained. This procedure
is in contrast with that used to alignnarrow band ampli-
fiers, where each transformer is tuned for peak response
and selectivity is of paramount importance. To align a
television I.F. amplifier, it is necessary to know the
selectivity requirements and also to understand the be-
havior o the I.F. circuits that are used. The explana-
tion that follows will enable the experimenter to realize
the optimum performance of this receiver with a minimum
of time and equipment. The equipment required will be
a ordinary serviceman's signal generator andaD.C. Volt-
meter of the 20,000 ohmper volt variety. Figure 2 shows
"how the response or gain of the I.F. amplifier varies
within the required band of frequencies. This curve 1is
obtained when alignment has been correctly made. The im-
portant points to note are that the response curve 1is
tuned to 507 of maximum amplificationat 26 and at. 23 me.

: ALIGNMENT PROCEDURE DIAGRAM
& e e
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There may be irregularities between those two points but
they will notbe troublesome if they are never less than
707 of the highest peak. This is the condition to strive
for andif coil specifications have been closely adhered
to, thereshould beno difficulty experienced in this de-
sign. The test set-up for I.F. alignment is illustrated
in Figure 5. The first step is to carryout tuning adjust-
ments with the generator connected to point A (Figure ..,).
The generator is set for maximumoutput on24.5m.c. Trim-
mer C28 (see schematic diagram)is tuned to highest capa-
city and trimmer C29 is tuned for maximum response as
indicated on voltmeter. Then the capacity of trimmer
C28 1is reduced to about the same setting as trimmer €29
and the response characteristics of the last 1.F. stage
may then be checked by tuning generator from 20 mec. to
28 mec.. If trimmer C28 is incorrectly set then either
of two conditions may exist. These conditions are 11-
lustrated in Figure 4A and 4B, Comparison of Figure
4A and 4B with results obtained will indicate whether
€28 should be increased or decreased in capacity. (Once

the tuning of T4 is completed €28 and C29 should not be
touched. )

Before proceeding any further with alignhment, study
Figures 4A and 4B carefullyas itwill provide a clue to
incorrect adjustments that may occur later. Repeat the
same process, moving generator to point B, (tuning C22
to maximum capacity and C23 for maximum output, then
returning C22 for the proper response) and then to point
C, each time checking the overall response curve to assure
that trimmers are correctly set. In carrying out this
procedure, it is well to adjust the signal generator
attenuator so that the maximuff voltage indication (on
the output voltmeter) is always about 1 to 3‘volts.
This will assure that no stage is being overloaded.
Always have the output voltmeter connected at point Y.

Adjustment of the R-Fand oscillator circuit is similar
to a tracking adjustment on any conventional superhet
recelver. The idea being to adjust the RF and oscillator
tuning capacitances and inductances so that the proper
range of variation in oscillator frequency' is obtained
and the RF amplifier is always resonant approximately
23 mc. lower in frequency than the oscillator.
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The first step in tracking the RF and Oscillator
c¢ircuits 1s to correct the tuning range of the oscillator.
For example, if it is desired, to tune from 50 mc. to
90 me. then the local oscillator frequency must vary
from 50426 to 90426 or 76 to 116 mc., for full variation
of the tuning condenser. First theck the oscillator
frequency with the tuning condenser plates fully meshed,
with a calibrated wave-meter, adjust 12 so that 76 mc.
oscillation is obtained. Tune the dual tuning condenser
to minimum capacity and check the frequency. Variation
of trimmer C1 will affect the frequency as well as the
tuning range. If C1 is too large then the tuning range
will be small and conversely if C1 is too small then the
oscillator may tune over a wider range of frequencies
than desired. '

After the oscillator has been adjusted, check the RF
tuning. This may be donewith the aid of'a tuning "wand",
which is merely an iron dustcore slug and a brass slug
of diameter small enough to fit into the coil L1. First
check the 50 mc. end by tuning to maximum capacity and
feeding a signal of about 55 mc. in at the antenna
terminals. The tuning wandmay thenbe used to determine
whether L1 is too large or toosmall. If the brass slug
causes the receiver sensitivity to increase then L1 is
too largeand the turns mustbe separated. The opposite
is true if the iron slug causes the sensitivity to in-
crease. Adjust the inductance L1 for maximum sensitivity.

The next step is to tune to minimum capacitance and
feed a signal of about 85 mc. into the antenna terminals.
Note carefully the effect of the tuning wand on receiver
sensitivity. If the iron "tore, for example, causes the
signal to increase, thismeans that the tuning capacity
is too small and the RF tuning range is too great for the
oscillator. In this case, C2 must be increased and L1
readjusted. After some experimentation with this circuit,
the technician should find iteasy to correct the front
end tuning and to expand or contract the tuning range
to meet his requirements.

Alignment of the sound IF channel is the same as for
any FM recelver. The signal generator (modulated) tuned
 to 21.5me. is connectedat pointD (in figure 5). Trimmers
C58 and CG3 are then tuned for maximum speaker output,






THE INSTALLATION AND FINAL ADJUSTMENT.

One of the most important parts of your television
receiver 1sits antenna. The requirements as inh align-
ment and circuit design are muchmore exacting andsubject
to difficulties thanin theordinary broadcast receiver.
The eye is more sensitive in discrepancies in what it
sees than the ear is about what ithears. Therefore, care
must be taken in the antenna installation to minimize
reception of unwanted interference such as reflection
from buildings, man made noise and poor sensitivity.
Reflection of the television signal from surrounding
buildings will manifest itself as a double or blurred
image on the television screen. Excessive noise and
poor sensitivity will result in loss of picture detall
as well as tearing or driftingof thepicture. The type
of’ antenna required depends a lot upon the location of
the receiver. In the average location not too far distant
from the television transmitter, an antenna of the type
illustrated in Figure 6A will serve admirably. This
antenna is called the Folded Dipole and is used with
the 300 ohm ribbon type .transmission line. In order to
balance the feeder system so that it doesn't pickup
man made noises, the feed 1inemay be twisted or trans-
posed at random points as it is fed into the house. The
antenna 1llustrated in Fig. GB may be used where higher
sensitivity is required as in locations near the end of
the service range of the local television broadcast
station. Performance of the two general types of antennae
illustrated may be improved by adding reflectorordirector
elements. A simpleand efficient antenna-reflector type
of' array is available as astandard item of many antenna
manufacturers, This array consists of'a simple hal f-wave
dipole and reflector (ordirector) spaced approximately
-2 wavelength apart and arrangedso that the plane of the -
elements is horizontal. This type of directional array
is useful ineliminating reception of unwanted noise or
reflections that may occur indirections other than that
of' the television transmitter.

An antenna of extremely high sensitivity for operation
in areas where the received signal may be weak can be
constructed by using the array illustrated in Figure OB
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and placing a similar array of elements (slightly longer
than 80" ) directly behind the antenna, to form a reflector
‘system. Some experimentation on the length of the re-
flector elements as well as spacingbetween reflector and
antenna may be necessary if optimum signal pickup must
be attained.

*pPOUR HALF WAVES IN PHASE"

After the installation has been completed, a local
television station should be tuned in and "touch up"
adjustments then made. First, be sure a local station
is operating at the time you tune in (this can be ascer-
tained by consulting your newspaper or a local station).
Turn on receiver, remembering not to advance the Bright-
ness - AC switch control too far. As the tuning control
is turned, starting from the high frequency end of the
band, receptionof the television signal will be evidenced
by a loud buzz in the speaker, When this "buzz"is received
the dial should be turned carefully until the sound is
heard clearly. The tuning control should be set where
the sound is strongest and the buzz disappears. Increase
Brightness until light is visible on the cathode ray tube
screen. The un-synchronized picture will then appear as
a patternof light streaks on the screen. Tune the hori-
zontal speed control until thepicture becomes discern-
ible. If thepicture isdrifting rapidlyupward or down-
ward, adjust thevertical speed control until stationary.
The picture may then require re-focusing andalso adjust-
ment of contrast., Adjustment of the contrast control
should be carried out inconjunction with the brightness
control. For increasing picture contrast, the contrast
control shouldbe increased and brightness reduced, The
reverse is-truewhen aless contrasty picture is desired.






COILS & TRANSFORMERS

Legend

T"T2'T30THOT6.

Value

L1,L2,L3,L4,L5, - See Pagell.

T5
Vertical
Blocking
Oscillator

)
Audio
Qutput it

T8
High Voltage
Power Trans.

T9

Low Voltage
Power
Transformer

TIC
Filament
Transformer

H.F. 0sCs
R.F. Amp.
Mixer

Video IF (1)
Video |F (2)
Detector
Video Amp.
Picture tube
Sync. Amp.

Vert. Sawtooth
Horiz. Sawtooth

Vert. Amp.
Horiz. Amp,
Sound |IF
Discriminator

3:1 Ratio interstage audio coup-
ling transformer. (Low impedance
winding connected toplate circuit.)

OQutput transformer to match 6V6
Plate to Speaker Voice Coil.

2200V. Oscilloscope type power
Transformer (1 to 2 ma.) with 2.5V,
2 amp. (H.V. insulation)rectifier
winding.

770¥. C.T., 150 ma.with 5Y,, 3amp.,
6.3V 7.5 amp., windings.

(Separate filament transformers may
be used instead.)

6.3Y 2 amp.

5 to 10 henry 180 ma. filter choke

~N6ds 406
1 6J6 /~%7
1852/6AC7 .. - <
1852/6AC7 f‘*//
1852 /6AC7 ,
./ 6H6 s
N G6AG? 1377 ;
/ 58PY or 7EPY
6 SN7
6SN7 :
6SN7 ’ ;
6SN7
6SN7
~6847. /..
~<6H6 [

W
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TUBES - cont'd.

~——Sound Audlio 6J5 or 6SF5

, 6V6

~—~MHigh Voltage Rect. 2X2/879
Low Voltage Rect. 5U4G

TUBE SOCKETS

——| Octal, Ceramic (For oscillator)
78 @ .3 Octal, Bakellte
% | 7 Prong Minlature’
‘ ~——-| 4 Prong, Ceramic (For 2X2)
| 11 Pin Magnal (Cathode Ray Tube)

SPEAKER |
5" or 6" PM Type with output transformer

* 1 to 2 inch length of 150 ohms "twin-lead
antenna cable”.
*® Twuo .06 uf, 1600 W.V. condensers inseries
may be used. e
xxx Mo .06 uf, 1600 W.V. condensers in series,
such as generator filters (paper) may be
x used.

ABBREVIATIONS

Ww.v. - Working Voltage

K - one-thousand ohms

meg * - one-million ohms

W - Wattage rating

WW - wire wound

elect. - electrolytic (dry) type capacitor
Paper - paper tubular type capacitor -
mica - molded mica type capacltor
















