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A bhome-constructed unit can
ochleve a “professional™ lock
when housed in a specially
bullt cobinet. Unlt at right
has builtin moagnifier lens,

By

MARK FLOMENHOFT

The TELEVISION KIT

pause at this still early stage in

the growth of the television in-
dustry in order to take inventory of
the design practices that are at last
crystallizing in the kit field. There
are, of course, other reasons to justify
a study of trends in over-all kit design.
Consideration of kits offers a picture
of the industry as a whole since, in
basic principle at least, differences be-
tween factory and home-constructed
sets are quite superficial. More to the
point, however, is the fact that many
people still believe that a layman can-
not build a good instrument, and so an
authoritative discussion of problems
actually uncovered by what s now
more than a year of experience may
serve to end prejudices that are
caused by the absence of concrete in-
formation. By the same token, the
dealer himself should be capable of
more forceful and intelligent sales ar-
guments if he is familiar with the in-
side story behind the procedures of the
television kit he distributes.

Because specific examples and illus-
trations often hasten an understand.
ing of general principles, material
supplied by Transvision, Incorporated,
New Rochelle, New York, has been
used to illustrate the subject matter.

A representative milestone of prog-
ress in television design is to be found
in the deflection circuits currently in
vogue. It may be recalled that the
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l'l‘ SHOULD be especially timely to

first kits to appear on the market
featured seven inch kinescopes that
employed electrostatic deflection. Con-
sequently, simple capacity charging
circuits with timing controlled by
equally simple multivibrators were
employed for the generation of deflec-
tion voltages. (See horizontal and ver-
tical oscillators of Fig. 2.) But con-
sistent with the inescapable American
attitude in such matters, the passage
of time has occasioned an insistence
for larger pictures that even now is
progressively restricting the applica-
tions for which smaller tubes are
deemed acceptable. A by-product ef
this eagerness for large pictures, is

Eorror's Nore: The increaging popu-
larity of television kits i due, largely
to intelligent engincering and practica
construction approach of these kits

The Editors of this magazine have
preached the pospel of “learn by doing”
Jor a long time. Realizing that one u{
the best ways to pet aoquainted to TV
eclrewity is 10 bulld up a set from scratoh,
we considered tolal cost 0f components
plux lador (not to mention the mesay
Jjob of chaaxia fabrication) and pre-tun-
ing prodlems and compared this Apure
to equivalent manufoctured sets

It didn't take lowg to moke the doci-
sion in favor of the “kit" idea. Many
montha of engincering po into a TV kit
Draswings of elaborate zra;pornom are
simplified to the extent that almost any-
body can produce a set tha! compares
favorably with many production receip-
ere. As o result, o kit hos the advantage
of being an instrument of instrauction as
it develops into a finlahed article capable
of providing endless howrs of ewtertain-
ment,

A better understanding of
video components and
behavior of the ciremits
resulis from the actual
construction of a TV set.

the growing popularity of the “blow-
up” lens.

But taking this demand for large
pictures as a starting point, let us
recapitulate the straightforward—in
fact, obvious—steps that have led to
the more elaborate deflection circuits
of Fig. 1

First of all, what kind of deflection
should be used in a larger picture
tube? The answer—electromagnetic,
of course, There are many reasons. The
electromagnetic tube is better and
cheaper to manufacture, for one thing.
It is better because it permits a
greater concentration of the beam, and
this fact, in turn, provides superior
definition and brilliance, It is cheaper
to manufacture because the absence of
deflecting plates removes many causes
for “shrinkage" (rejects) in addition
to eliminating numerous operations in
the assembly of the tube. By no means
trivial is the smaller size of the elec-
tromagnetic tube, a property that
facilitates cabinet design appreciably.
From a design standpoint, further-
more, the larger electrostatic cathode-
ray tubes require deflection voltages
in excess of 800, while sweep circults
for similar electromagnetic tubes can
function satisfactorily with the con-
ventional 350 volts. Perbaps of lesser
importance Is the somewhnat greater
illusion of realiam Imparted by the
flat faces of electromagnetic tubes,

The next declslon to be made con-
cerns the selection of an impulse gen-
erator. Fig. 1 discloses that blocking
oscillators have replaced the multivi-
brators of Fig. & and to avoid what
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Fig. 1. Circuit diagram of Transvision’s del

would now be an outmoded debate of
virtues offered by these methods, let
us make two brief observations.

1. Experience has definitely verified
the superiority of the blocking oscil-
lator for both stability (e.g., resistance
ngainst misfiring, an occurrence that
the spectator interprets as “tearing”)
and what is really a smaller dose of
the same problem, constancy of the
triggering point (e.g.. the point on the
deflection waveform at which trigger-
ing occurs, a circuit property that en-
ables the picture to appear sharper to
the spectator).

2. The feasible price and perform-
ance of blocking oscillator transform-
ers make their use a virtual “must.”

At this point it is necessary to settle
the issue of high voltage. By elimina-
tion we choose the “fly-back” circuit.
Here we find that by utilizing the
enormous inductive “kick” generated
during the brief retrace time of the
horizontal scanning cycle, the desired
Yoltages can be obtained both econom-
lcally and conveniently. Some shield-
Ing precautions, or at least a favorable
arrangement of parts, must still be
observed to prevent harmonics of the
15,750 cycle fundamental In the hori-
zontal oscillator from interfering with
nearby AM radios.

Relerring to the horizontal oscilla-
for, let us assume that initially the
Jeft-hand section of the 6SN7 (X-6) is

. cut off. Now suppose a positive pulse

is conveyed from the right-hand cath-
ode section of X-9 to the point marked
“yellow™ on the diagram. For success-
ful triggering the magnitude of this
pip must raise the grid voltage by an

iver. An electromagnetic picture tube is used in this kit

amount that permits conduction. This
current flow and the ensuing drop in
the transformer winding sharply drops
the voltage at the point marked
(Continued on page 166)

Under chassis view of video receiver constructed {rom Transvision kit







inductance resonates with interelec-
trode and stray capacities in both the
plate and grid circuits, with severe
damping present to attain wide band-
pass. In the second video Lf. trans-
former (Fig. 2) a tunable resonant
circuit traps frequencies immediately
surrounding 21.9 mc. and conveys them
to the audio stages, while another trap
in the third video transformer is set
for 274 mc. The two preceding sen-
tences explain the term “double-tuned,
trap-coupled,” features that accept
wanted frequencies and reject the un-
desired ones of adjacent channels.
Although large damping resistors di-
minish gain, the three Lf. stages defi-
nitely provide all the amplification a
receiver needs, and generally speak-
ing. the factor limiting reception is
geography rather than receiver sensi-
tivity,

Detection and video amplification
are effected in a conventional manner.
Positive signals derived from the cath-
ode of the diode excite a single stage
of power amplification characterized
by peaking coils in its input and out-
put circuits.

Considerable design latitude is avail-
able to the engineer when he tackles
the sync limiter-separator. Probably
this fact exists because the problem is
still one of television's weak links, and
until the appearance of a new tech-
nique that can really suppress inter-
ference effectively, we can expect to
find extensive variety in these circults.
Nevertheless, they will all seek to per-
form the identical function of first
responding exclusively to the synchro-
nizing pulses, then transferring the
narrow pips to the horizontal oscil-
lator and the serrated pulses to the
vertical oscillator,

Several interesting comments can be
made about the audio channel. For

one thing, a ratio detector is I
suited for a Ht because it is easy
adjust. Low output relative to ot
FM detectors is quite unimportant |
cause amplification can be readily
complished. But in this connect
note the somewhat unusual pr¢
dure of using a high gain duo-tri
ahead of the power tube. This g
could have been furnished just as a
quately by the customary method
another if, stage. The 65L7, hm
dispenses with tuning an extra i.f. ¢
certainly a desirable sunplmcauou,
a home-assembled receiver.

There remains only the r.f. unit
consider, and the situation here i3
particular interest because of the ¢
cial importance the tuner bears to
entire receiver. In short, a slips
rf. unit can nullify completely
might otherwise be a well-desigi
set. Clarity may be impaired, conty
may be reduced, frequency drift |
necessitate periodic adjustment 4
image rejection, already inherer
low, may be lowered still further. |
most important of all, the picture n
be badly marred by the Incessant p1
ence of “noise” and “snow.”

For the uninitiated, “snow" is
advanced case of “noise,” and both
marked by the Impression of sn
dots swarming chaotically in all diy
tions, Unfortunately, even the nf
expensive instruments are plag
somewhat by this defect. Since
occurrence is related to the signal
noise ratio in the output of the ¢
verter (the converter, to be sure
the chief source of noise in any
ceiver), gain becomes secondary to|
task of obtaining a high signal-to-n¢
ratio. Naturally, the problem I
formidable one justifying the full ti
of entire engineering staffs. And |
to be overlooked Is the vexing mat

Top chassis view of the completed television receiver.

negligible proportions.

Certainly this discussion o(
trends would be Ineomplm
failed to mention the damen
luyout and similar consideration
shiclding the 6BG6G. We are
given an excellent example of
public opinion will make its 1
as it was consumer reaction thaz" )
gated the “hold” controls to the ¢
of the chassis, leaving the front ¢
finished model as simple as possible.

The most imperative matter,
course, concerns space. Cramped
ners and crowded regions are jus
of the question if the beginner
avoid confusion and if servicing p
lems are to be simplified. By pro
generous space, incidentally, sur
ingly neat wiring jobs are made p»
sible.

One result of this consideration |
the slightly increased chassis size o
the kit compared to the factory
uct. Nevertheless, attractive ca
design lends a distinctive and p =
sional appearance to the ldt
compares favorably with the fac
produced set.

All in all, the kit lndustry-
unquestionably rendered three
worthy services. First, it has b
the enjoyment of television to n
people who otherwise would not
been able to afford it. Secondly,
use of kits has been a major
educating a pool of technically tr
men for the industry. Thirdly,
& humanitarian sense this is the
praiseworthy achievement of al]. ¢
kit has been a valuable source of
recreational and emotional I'-

patients in various hospitals.
Eoiror’s Norw: Mr., Flomenhoft's i
intrigued uy to tAhe extent that we too, |
sembled and studied a lll!l. kit ln our i.
Total time from un L r
WERKRB's test patiern was 25 hra, We
n't dhappohtrd. ~i







