nd new cireuts beng

ITH the rapd changes
troduced in_th

the TV technic {an s compelied to develop new vand

lern servicing 0 keep pace. A troubl
procedure, l)gwd e erios tube aa s souree ot

information, has been developed by C. W. Hoshour, di-
tor of se

o Belmont Radio Corporation, and pre.

fact that @ good radlo techricl
oot trouble n  radio rcelver by simply usi
can translat

ot i Amger on the trouble
technician can use his eyes to
Plcture tube is
et cquipment and it fur
informatior TV technitian koo
Vaious soeuits contrihute to a normal television picture,
he can, by viewing the face of the picture tube, L\ch-rm\m'
iat paticular circut i causing 8 cortain tro uble. The
it ot  achrieinn in miorpret what h secs on the ace
i he picture tube wil provide him with & quick, easy
i mocien metthod of television troubleshoing

The sorlsledion and the articles
o ollow aré actual photographs of the picture tube of an
operating television receiver. The various conditions were
Biniate in the receive to give the desived rosults, Only

By wars touched by the artsts bewh a5 the Aesired
onditons could not be set up at the time. The test

“Indian-Hea

e st ety
By the same token, a TV
0 forvet out service mm

pat-
superimposed on a
ly and 14 dots ver-

1 is cloar, steady, with proper con-
black, white and various hudl‘ .
rod and focused. and has exc on.

By

KEN KLEIDON
Belmont nudm Corp.
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Part 1 of a three-part series. How the test

pattern on the picture (ube can be used (o

isolate the trouble. Once you kave learned to

interpret what you see, servicing is simplified.

tically obtained from a composite video and r.f. generator
at Betmont Radio.
the averago television pictur that can be sccn
mally operating receive al signal area.
Obtaining o good ielevision il i
lowing factors; station transmission limitations, receiver
design and adjustments, signal strength, and antenna in-
The station transmission curbs greatly limit
1 quality of a television picture. Present FCC
m in Uundwidth and solutio
and provide a pict alent to 16 mm flm.
A 16 mm film has :A|lprox|m1uh 50,000 picture elements
cas the standard 85 mm movie film ha approximately
1,000,000 elements. Thus picture quality is limited be
of present transmisson standards. and “movie quality
should not b cte
o or Gestan and &djustments also play an important
role in obtaining a good picture. A receiver should have a
tuner with ample gain and a high signal-to-noise ratio, L.t

.2 An oxample o shons o il images T inc
' o o 4 . arginel umrelcted signl while ih
various displaced images to the right are reflocted picture

as



and video amplifiers of suficient gain and bandpass f
obtain all the reproducible frequencies, a good a.g.c. sy
{em to prevent overloading
ing in weaker signal loc
orer to avoid poor synchronization. Heeeivor adjustment
to fll the screen and give reasonable linearity, r.f. and i{
alignment, centering, focus, and proper contrast are alsy
important and must'be made in order to obtain a g
pictur
Signal strength will depend mainly upon the distancd
from the TV statlon, station transmitting power, and
g terrain. Buildings, mou
reduce the signal strength and produce  objectionabi
ghosts. As a general rule, picture quality will improve wit
increased signal strengih.
allations will vary with the signal strengt]
available. In low signal areas much more aiention mun
points as height, orie
tion lne, and ga
of e antenna must be tceus v abieie s o b
vision pictus
"There are four basic types of outside interference whicl
gre detrimental to @ good picture. Their effect on

n h

Ghosts or multiple images are transmitted signals whici
are reflected from buildings, mountains, or other objects
in the vieinity and reach the antenna at different time in]
fervals. The signal time delay causes displaced Images

s shown in Fig. 2. Fig. 2 represents the original and
Uhree reflected signals. The mage at the far Ioft i U
ariginal unveflected sgnal. The sync has stabilized on th
first ghost reflection and it has greater signal strength)
Tha 1t opears et there ts oem: Totward -l

sts.
ere 2 o tat or standard procsdure for climinating

ghosts. There are many solutions that have proved s

Gesul in various locations. However, the same soluti

p e b
an area where ghosts are ;.rmm “orlenting
he antenna may produce a stro

duce favorable results. Other suggested remedies include
installing a more directional type antenna, using
channel antennas, installing an antenna Fotor, n
the antenna to the receiver, connecting a shorted quarter]
wave tuned stub, or eliminating standing waves by obtain
ing the correct transmission line length.
One other soluton may be to relocate or move the and
tenna. In some cases, moving the antenna only a fewl
fost Sompletely ellmingted all trates of ghosts, The di
n the antenna should be moved ar

ssly best determined by rinl and o he distance the
antenna shoul oved can also be. m.m.mm mothe
eatly Thi ts aceomplianed by uaing the rato of sho
Tirmlecevant 24 Fmte to mictice Wi, The Dy

Fis. 3. An example of el mereronce, Narcow, evenly spaced
bars cppecr diogonaly batwosn @ 1 ot horizontal po-
sition. Bars may y o beat and vary widely 1a anmber.

Fi. 4 lonion nterleronce causes sporadic black and. whie
e horizontal direction. They move vertically and al
Tomdom it ne porteas potern Sicoril on. e vrson

Fi. 3. Disthermy aterlrence produces @ herioshene pattrs
which tears .,.um. ,um.‘ @ horizontal plane. This Is
“ertcally,

ik oo s g
ture o appear as ghosts with poor overall definition. May be
accompanied by poor sync and horizontal pulling of ras
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s . Norml binge rcepion, haractoriand by lack of
o decompanied by ssow asd. in some cases, o ecepibiy
s

4 tntor
'l dificut 1o oblata under wuch Finge. area. conditions

8 i o ok g i e ot o oo
Fodpermaripes "and hortsental dinplacement.

oy e gt e
i the horisontal p
igmal or carir s

Fig. 10, Sound bars. Intermitient light and dark
R 12 i e o e

Wilth corresponds to approximately 915 miles of the de.
liyed distance traveled by the reflected signal. Displace.
Tent of the ghosts, illustrated in Fig. 2, as related to pic-
re width shows an approximate delay of % mile. Know-
ing the additional distance traveled may assist in deter-
Hining the reflecting source.

A case of r.f. interference is usually caused by a strong
simal whose frequency is higher than the station's re-
eeived video carrier. The strong signal may be radiated
and picked up from high powered radio equipment in the
Vicinity, local oscillator in a nearby receiver, or radio f
bam cdupment. The interfering signal

thus producing
ing within the video range
signal is above the video carrier 1
numerous the diagonal lines.
3 megacycles above the video carrier is s s
This interference may not aflct
e station and may vary from stati 15 Matlo
Uterent locations, One point of Interest to Temember
@ncerning r.f. interference is that the amount of picture
erforence i governod by both the signal strength of the
fation and the strength of the interfering signal. The
Aronger the station signal the less will be the effect of the
terte

uch rf, interterence may also be caused by radiation
i vt S s
Bt e wid st acnimmasieny W L
witage power supplies in older type receivers. Keeping
the antenna transmission line away from these portions of
the receiver may help reduce the interference. In ap:
Dent lldings where 1ocal eschiator radiation is oflend-
ing,the use o a master antenna system completely el
Not to eliminate
s are taken at
" ouon of reduchis 5 pikel
nating this type of interference include the installation of
2 more directional, higher gain antenna, the use of wave
traps and tuned stubs, or shielding the transmission line
1o reduce pick-up.

Ignition type interference, characterized by black or
White streaks running across the picture (Fig. 4), is gen-
rlly dus to breaking contacttype electrical squipment
sich as the ignition systems of trucks and c

b interterence can be plcked up by the antennt o trans-

utet will usually eliminate the power line as a source of
Inetarence. Other possble remedies are to relocate the
ntenna 5o that it Is as far away from street tralic as pos
sile, l\w:\ the @ ansmission 1ine approximately ane tura
Per foot, or install shielded transmission line. Another
Cndition which simulates gnition. Interference may be

e to corona or arcing in the high voltage supply
Diathermy interference, Fig. 5, Is generally caused by
Tadiation from x-ray equipment, commercial r.f. heating
it utraviolet and fluorescent lights, brush motors, and
er 60-cycle operated equipment.  This type of interfer-

Jyays ossible other methods, such us installing a booster,
Jigh pass flters, or tunable stubs must be tried. The last
mentioned suggestion has ‘roved in-
stan Contimuied on pags 150)

Apell, 1932
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utside interferences (excluding
hosts) when caused by radiation of
electrical equipment will affect the

ture only when such equipment is

in oper: Time and effort are re-

lleed to track daw the appliance or
er:

picture quality. These d

mmendable_or
insofar ax they produce the desired re-
sults. The 0 increase
the sigaal strength at e e o
minals of ince an an-
tenna_instal t often be

compromis e cost

r decreasing a.g.c. i

the T, OF L1: Stages, and realighment

lo decreaso bandwidth and increase
riken d

caticns ane aHienp e i
tomer should be advised that while the
chunges will produce a better pict
in the present location, if the receiver

s moved to o stronger aignal e
it 2t 8 later date the signal =
is oy ot
form satitactorly because of the ek
ifcations.
Fig. 6 illustrates the results of g
faulty antenna installation and station

Stage, s mndumn may also
caused by a tage fter cond

e e T yele
The normal fringe
pattern of Fig. 7

.y be expee
Gefver operating i & Jow mgn
& conditon existng in ringe areas
local signal areas this condition may
ssed be

g

by a weak or dead 11, tu
in the tuner, Lt tubes, or associated
components

Ghosts combined with a weak signa
condition

s

tside an.
tenna is not permitted. This (nndmon
is oo prevalent in cases where

nas are installed in valley

cated between high hm\dxmu remuttin
in almost complete shiclding of the an-
tenna trom the signal xnurre This
conditi aused by 4
broken or

Possil

le, increasing the height
o the antenna, s-orlentingor relocat.
ing the antenna, installing a booster
performing receiver modifications’ o
increase gain.

Fg. 1

. Schematic of the tuner used In a current Raytheon

Fig. 12. Tho video 1., amplifier incorporated in @ recent Raytheon video set.

vision receiver.
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inoperative or when one
low voltage rectifier is defect
ing a condition similar to that pro-
duced by a poorly filtered half-wave
supply. Radiation from a 60-cycle
sweep generator being operated near
the receiver should not be overlooked

will immediately show up.
Another common annoyance to the

b

g.c. controlled r.f. and if. tubes
vertical _oscillator will
sion and_expansion
lines which results

light and dark shadings. (A o-
phonic horizontal oscillator tube will
produce

sideward _displacement.)
Brilliance modulations which show u|

s microphonic. If, however, the sound
bars remain, the vertical oscillator
tube is at fault, Once the troublesome
section is found, tap the tubes until the
microphonic tube is located. Replace-
ment, obviously will cure the trouble.

n Part 2 of this series the video am-

uits will be analyzed,
using the picture tube as the source of
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