Believe it or Rip!

This is a television receiver!

se Your Oscilloscope
for Television Reception

by HOWARD C. LAWRENCE, wWz2ior

Huddonfield, New Jersey

Why noi eunjopy telecvision programs? ¥ goun have an oscillescope.

a feir tools. and a very few paris. yon can build gour receiver.

The ideal set for the experimonter, ham or the serviceman (o own.

IILE working on television
receiver circuils, it occurred
to the author that a grear
many radio amateurs and service men
already have on hand a large part of
a television receiver in the Cathode
Ray Oscillogrephs that they use in
their other radio work. The adaptor
to be described, was designed to can-
vert these oscillographs into television
receivers in &s simple a manner as pos-
sible and vet not destroy the useful-
ness. of the oscillograph for regular
test wark, The circuits shown are for
. averyihing after the second picture d
tector, Something will be said about
the r-f and i-f and of the receiver later.
The components found in & televi-
gion receiver from the second picture

detectar an are the video amplifier, the
two sweep oscillators and their asso-
ciated amplifiers and amplitude con-
troig, the sync. separator and syme. am-
plifier. and the cathode ray tube for
viewing the picture and its associated
power supply and cantrois. Of these,
the usual cathode rav ovscillograph con-
taing the sweep amplifiers and gain
contrels, the picture tube and all its
associated controls and power suopply.
The oscillograph also contains one
sawloolh oscillataor, Consideraticn
was given to using this oscillator as
one of the sweeps, but it was decided
that it would be more desirable to use
an external circuit.

The usunl gas discharge 1ype of os-
cillator found in oscillogranhs has too

long a return time at 13 ke, to be of
value in a televisian receiver. Pust
experience has alse shown that gas
discharge tube oscillarors arg maore
subject Lo noise and less stgble as to
frequency than the type of oscillatar
shown in the circuit diagram. Fur-
thermore, the number of tubes in the
final eirenit would not be changed be-
cause all present Lubes are double pur-
pose tubes. _
In designing and building television
sweep opscillator and synchronizing cir-
cuits, it is necessary io make sure that
no horizontal svnchronizing signal, or
signal from the horizontal oscillator
itsalf mets into the tical oseillaror
circuit.  Any such coupling would de-
siroy the interlace, making the ™wo
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sets of lines in the picture fall cn op
af aach other and decrease the appar-
ent definition in the verticul direction.
I: was found that it is nossible to com-
bine the functions ol sweep oseillarors
and svne, separctor and amplifier into
twa tuhes as shown withour destroying
this interlace. The syne. separator

was combined with the vertical oscil-
lator because the separatar handles
the lowest level signal end Lhere would
therefore be less possibility of this sig-
nel gelting into the vertical osciilator.
Grounding the plate of the triode used
as the separarting dinde further shields
the sepoarator from the osciilater.
Uslng the grid whose connection is on
the top of the tube as the diode plate
and mnning the lead directly tv the
amplifier tube as shown in the picture
completes the isolalion.

The Cirenit

The circuit is shewn. Far clarity,
all tubes heve been shown as single
tihes In the echematie diagram. Base
gt:x numbers are given for the 6F8-G

reause both triodes are nol exgetly
alike. The 6ACT is a conventional
videp amplifier using a high mutual-
conductance tube. he signal fed to
its grid should ze of negative polarity.
Thet s, the veltages wn‘cspor.ding to
black parts af the picturs are positive
with respecl lo those corregpanding to
white parts of the picture, This type
signal is obtaired frem a dicde second
detecior, the plate of which is con-
nacted to the lgst i-f transformer and
rhe cathode of which is connected to o
load resistor going to ground. The
signal is taken off the cathode. It has
been assumed that there is a gain con-
trol in the i-f stages for use in con-
trolling ploture conrrast. This gam
control usually takes the form aof a
variable resistor of about 10,000 onms
in szeries with the cathode resistor of
ore or two i-I amplifier tubes, IF pos-
sible, the proper size for the high fre-
quency compensating coil, L, should
be determined by experiment Lo give a
fAat frequency response '

(Note: Aneivsis and Design of Video
Amplifiers—S8eciey and Kimball, RCA
Reuview, October, 1937. 4

The output of the videa ampiifier i
fed inte the grid of the picture tube
and to the sync. separator. Tt is nee-
essary to'open up the intensity control

grid lead to the oscillograph cathode
ray tube and insert a resistor, R-20, so
grid can be modulated. In

shown, this resistor was
The

that this
the mode
placed right at the tuba socket,

Underchaseis view of the adapter,

‘£|
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“Ruy—13 mregoivm, 1z w. IRC ~

Thie plos an n:cilloscope equals a video receiver!

grid comes out to Na. 2 pin on the tuba,

n most oscillographs, this grid s sev-
aral hundred valts negative with re-
speet to ground. FPor this resson it
was decided <o include the coupling
capacitor C-12 in the oscillng=aph.
Two terminels on the back ol the os-
cillograpk allow connection nf this 2a-
pacitor to the adaptor chassis [or ele-
vigion raception or to ground for regi-
lar oscillograph usa.

With the plate resistor, 2-10. of the
separarar diode consrant, tha poiar ar
which separation takes place depends
on the size of the cathode rasistor, R-9.
Larger values af this resistor wil

cause the lower part of the svne. to be
clipped off, while smaller values will
allow part of the pictura to pass
R-12 wes included to make

through.
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the ampider tube 2o a little clipzing
on the top of the syne. and help emooth
it off, It is not espacizlly effacfiva ha-
ause its value must be kepl small
anatigh to not seriously change the
shape of the heorizontal synce. pulsas.
Crid bias for <his amplifier s obtained
from the grid resistor, L-11.

The plate of this syne, amplifier
warks ‘nta the circuit for separzting
the horizonlel and vertical synchroniz-
ing oulses from each other. The low
frequency pulses appear dar the plate
of toe emplifer and pass through o
low-nass resistanca- caparity filter con-
<1stmg of B-14, R-3, C-d and C-3, o the
80 cyele sween osc--lar’.r This filter
removes the hizh frequency pulsas. As
built ir the model, the vertical oscila-
tor and the svne, amplifisr are on op-
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sirable to locate most of the filter near
the vertical ascillator and shield the
wire between R-3 and R-14 as shown
%n the sdlemaém ramﬁm The high

requency syn zing p appear
across the coil L-1 from which point
they are conpled into the horizontal os-
cillator. Increasing the size of R-15
will give a little more horizontal

sign but this makes the recefver
maore susceptible to noise, 3

The oscillators are of the grid block-
ing l{pe using transformers to abtain
feed-back from the plate to_the grid
cireuit, The txauency of oscillation is
controlled by the variable resistors
25 and R-8. In some cases, it may
be found desirable to alter the size of
the resistors in this frequency control
position to reduce the controllable fra-
quency range. This can be done by
measuring the total resistance between
grid and ground when the controis are
set ta the proper position and then
making the fixed resistor slightly less
than this. A variable resistor of about
25 percent of the fixed resistance is
then used.

The oscillator tubes draw a pulse of
current once each cycle. This pulse is
shaped intec a sawtooth by the resistor
and capacitor R-2 and C-1, in the ver-
ticel oscillaror and R-6 and C-1, in the
horizontal oscillator. The emplitude
of the developed sawtooth depends on
the product of the R and C. The sus-
ceptibility of the osclllator to the syn-
chronizing pulses is greatly influenced
by the size of the resistor in this com-
bination. The smalier the resistor, the
less the synchronizing pulses control
the oscillator. When building the
adaptor, the value of R-6 in the high
[requency oscillator should be adjusted
to give tg;uﬁmper sweep smplitude
with the ilograph gain control al-
most all the way open. This is be-
causctz' the umtrol; ’lr:l x}:lost oscillo-
graphs attenuate the high frequencies

uile badly when t.heg are turned

own, causing the left edge of the pic-
Lure to be erowded und bright,

No blocking capacitors are in-
cluded {n the sweep output circuits be-
cause these are usually in the oscillo-
graph. The leads for the sweep valt-
ages to the osallo!gnph terminals
should be shielded. K-1 is included In
the vertical oscillator output circuit to
help isolate the usual %4 megohm vol-
ume control from the oscillator. C-1
was made quite large to keep R-2
smull, but even with the size used, the
ascillograph Ioadlns- spoils linearity if
R-1 is not included. In cases where
the lnrut resistance to the aoscillo-
graph is over one megohm, R-1 should
e omitted, It may be necessary to
adjust R-2 to abtain the right amount
of vertical sweep for a particuler os-
cillograph.

Possible Oseillograph Changes

While the experimental work on this
chassis was done with an RCA Type
155 Oscillograph, most oscillographs
arc cnough alike that what is said here
will apply to ell. In some cases, it may
be necessary to rotate the rube to get
the picture right side up, or add a little
extra flltering to take hum out of the
picture. A two mfd. oil capacitor
across the high voltage should be
enough. The low voltage on the cath-
ode ray tube in most oscillographs does
not give as b { or sharp a picture
as could be abtained. An extra capaci-

* tor across the input af the high voltage
(Continned on page 61)

filter will somerimes incroase this volt-
age.

In operating the receiver, it is weall
ro turn the internzl oscillator ta the
lowest possible Irsguency to keep it
froam interfering with the picture,

‘The front enad of rhe receiver can be
any ol the many circuits described to
date. It may caonsist of threa or four
wide band i-f stages using any ol the
talevision transiormers now on the
murket and 8ACT7 ar 6AB7 tubes, a
6H6 second derector, BACT first detce-
tor and 6J5 osciilator. For distant re-
ception, an r-f stage can be added.
Aside {rom the tubes and transformers
used, this part of the recciver is very
much like a sound broadcast receiver.

Tha sound part of the program_can
be received either on a separale re-
celver or taken off the first detecter
output by a separata {-f system. Cir-
cuils for doing this have been pub-
lished before and will not be discussad
in detail here, -3

Radio News, January 1941



