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ERETOFORE it has been al-
most impossible to bring i
television signals on a_supers
heterodyne with cven daiy pic-
delail. A number of manuiine-
have Drought out supers clazmmg
these receivers will fune in tele-
031 sl-nl(ma. To he sure, ANY
tom is: Wil the resulting pictures
el detail?’  The answer is:
less the recewcr j= designed
lly for such use” Whey this i
5 of little or no valne for other

».»-audlo-lrequcncv encmm(ercd i
~day television practice 3¢ slightly
v than 40,000 cvdes with 60 line

: Whémn the tuned cireuits are
bic of passing a band of frequencies
-\vide without sulcband clipping,

design are many :md v.‘mu!
psitivity s merely & matter of suffi-
L 1 her of uncmedmte-ircqucm
o bring abomt the eondition 0
: &lgctivny, some drastic work on
s is required.  Band.
constnmul, will,

of Intermediste Frequency
le ce ni intermediate frequency
elimination image frequency;
C 1O NeRn propore
dcmblt thoughl st

-wave receiver will ‘do this but the
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vition in the i-f. stages anid secoml e
tector to-u negligible quantity.

There are two factors upon which
depends how high or how low the in-
termedigte frequency may Dbe.  The
high limit is determined, not by the
zain per stage, hecause high rders of
amplification iye possible from 2,000 ke,
on down, but by the fact thag the sccond
and third harmonics of the intermediate
frequency must fall outside of thie tele-
vision band. Tt has been found that
these ‘harmontics will generally appear
with stufficient intensity (o ciuse serious

interference if allowed 1o feed back into

the first detector, At hrst thought, it
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the antermediate. frequeney. oo elimi-
pate thic type of fmerference, it is es-
sential that the selectivity of the tuned
ciremts preceding the first deteetor. he
sufficient to definitely suppress the un-
wanted signal

11 the intermediate 1uqlu.my 15 ton
1w, exvessive seloctivity OfF the first
detector tuned circuits will be required
which would mean greater complication
i the canstruction as well a= increased
cast of productiof.

Image Frequency Interference

Even with the highest possihle inters
medinte frequency, one tuned  cicenit
ahend of the first detector {5 1ot suffi-
cient 1o elinnnate image {requency inter-
ference. At least two are ncccsszuy
the simplést and least expensive ars
rangement heing in the form of a two
section band-pass filter.  Considerible
rescarch with all forms of supers has
proven that this band-filter can be ad-
jnsted to pass 4 band much uarrower
thin that required in the i-f. mmplifier
and still give good pictorial denniton
This makes it possible to design the two
sections for, let us say, 20 Ko, selectivity
which wonld enalile the operator to tune
aut 4 television station vperating on the
next chiannel,
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‘wonlil seem simple enough to flter out
these harmonics appearing 10 the second
dereetor plate cirenit, but, actually thic
Is extrgmely difficult to accomplish.
The low limit is determined by the
prohlcm ni image frequency selectivity
that is, of kccpmg the «ocond signal,
which a given oscillator setting will
heterodyne to the intermediate  fre-
ueney. far enough from the desived
signal sothar great selectivity will not
be needed ahead of the first detestor,
Tmugé frequency interference, 6s it
it is termed today, is the old familiar

oscillator frequencies which
erodyne & signal tu the

At the present time, the writer has a
super in operation wlhich uses regenera-
tionin the firsl detector as well a8 a
ol filter.  Feve in Michigan it is
practically impossible to bring in the
cast poast 60 hole stations when any of
the Chicugo 45 hale stations are on the
air: Yet with the super just mentioned,
by nerely increasing  first  deétector
regeneration (o i point where Selectivity
15 sufficient, the Jenkins stations uve
brought in with fine detail and with 1o
interferonce from Chicago. Increasing
the regencration up 1o the point of
oscillition: results in the noticeahle de-
drease in pictorial detail but not to the
extent that would be thuught

Considering ‘all of ‘Alie factors men-
tloted, together With mmich  reseirch
,\v;n:k, it would seem thar an interme-
diate {reqnmcv somewhiere hetween 400
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sz 2, Showiug the
of a band-pass
ﬁlts in the short-

wave ond for elim«
instion of image fre-
quency interfccence
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and 500 ke: would be ideal for a tele-
vision superheterodyne, Harmonic in-
terference cannot be bothersome and
image frequency interference is reduced
1o a point where it can ¢ause no trouble
‘whatsoever.

The Amplifier

With the problem of intermediate
frequency solved, it is an easy matter
10 dulgn a two or three stage amph-
fier giving sufficient gain to work over
comparatively long distances.
been found that with more than three
tuned stages, it is difficult to construct
the amplifier to pass the required 80 ke,
band withont sideband clipping. Even
with only two or three stages, loose
coupling in the i-f. transformers must
be avoided.

Sufficiently tight coupling cannot be
obtained in any manner by employing
small diameter winding torms. Neither

can concentrated  windings. such as-

honeycomly or layer wound coils, be

1ised since in this case the conpling be-
tween primiry and sccondary would be
reduced. Of course, it woukl be pos-
sible to employ tuned trap circuits in
place of transformers but this inereases

the feedback problem and often results

i motor-hoating.
A diameter of approximately 2 inches

is.as small as can be used to proyide a
Small wire,.
gage enamel, will resnlt in a

high degree of coupling.
30 1o 34
coil not (oo large for a compact set.
Such transformers can he  enclosed
within, copper or aluminunm - cans. 3
inchies to 4 inches in diameter.

By employmg ‘shunt  capacities such
as those used in present-day broadeast
supers, the eftect of the high degree of
coupling in the transformers is partially
ruined. Transiormers should be sorked
as elose as possible to the fundamental,
therefore, the shunt tuning condepsers
shouid be between the limits of 000035
to 0001 mid.

In Fig. 1 is depicted a schematic
diagram of an ideal i-f. ‘amplifier for
& television superheterodyne. Type '31
variable-nin tubes are used in the i-f.
stages and a ‘24 as a second dercctor.

It has

Regenerative: effects are reduced to
minitnum by, the generous use of by-

pass condensers and r-f. chokes,

It will be noticed that a lincar or bias
type detector is employed which is not
in strict accordance with the desngn of
modern television receivers, There is a
very good reason for this type of de-
tector as will be explained.

Shielding

It 15 essential that the i<, transform-

cers and tubes be completely shielded to

climinate feedback, and generally the
plate and grid leads as well. The lat-
e precaation is overlooked in a great
many of the modern broadeast and tele-
vision receivers which results, 1o a cer-
tain degree, in regeneration and, guite
frequently, oscillation.

The problem ‘of the sceond detector
plate by-pass and r-f. choke is a vather
difficult one. Obviously, the r-f. cur-

rents in the plate cirenit will not only

neredse the feedback in the i-f. ampli-
fier but dlso cause distortion in  the
audio amplificr unless provided with a
low resistance path to groumd, At first
thought it woull scemt possible to em-
ploy a relatively large capacity from
plate to ground. ITowever, if this
capacity: is much larger than .00015
mid. some of the higher audio fre-
queticies will not reach the andio ampli-
fier, hence the latent pictorial details
will not be present in the picture. A

capacity of 00015 mid. is far too small

to by-pass frequencics as low as 400 to
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little use for oth_cr'sem

a ln;ger r-t.\cha
Tn some cases,
series will be neededs
The short-wave r-f.
diseussed next. IHC“ e
in coils Is eliminated lu.
signed for television receg
stated previously, such a ¢

s

natural hroad

present television b:mtl is
150 meters (3,000 to 2,000 k
can be covered with slmll;
wound cails together with los
tuning  condensers, A

.

rangement is shown in ¥ i
The band filter coils L and
tuned by means of @ two-

denser C1, - The antenna s ¢
the first section through a e
A sereen grid 24 tube i
a detector.  Bias detection
grid-leak-condenser  delection &
employed if desired. The two s
of the band filter should e un
by side on the same form, thel
between depending upon the
selectivity desired at this point,
The Oscillator

The oscillator is of canyentic
sign, the grid being biased to
the plate current. Inergy is tra
to the first detector throngh a
capacity: €4 connected  from
tector screen gnd to osc:llawi*
The plate voltage is droppcd tot
quired value by means or the.
R2 which also functions as- av
frequency choke, thereby prey Vi
coupling through the B supply

It would ‘seem rather tnreason:
construct a tuner and i-1. amp
capable of passing the required
and then employ ‘an audio an
which starts to cut off in the vie
of 7,000 or 8,000 cycles. The :
jorm of resistance coupled -a
does this, Tow frequencies also
wheti the generally recommended |
of grid leak and coupling condenser
employed. .'_

A theoretical discussion of resis
coupled audio amplifiers is not the
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Fig. Circuit of a
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ie article. Howaever, it isowell
"sion cxpcnmcm('r 1o imdes-

[rcqmncy limit of an audio
nds almost entirely upon
he caparmu. The former
ed Lo a mnmmum by kecp-

, vpossnbtc. lubc capicities
different matter.  We cannot
“characteristics but we can se-

e of tube having the lowest
t and plate-filament capaci-

Tubes

soreen-grid tube, contrary. to
nion, is not the best tube for
udio amplifier.  To be
is lugh but the inter-
pncxlm 10 ground are also
ularly from plate to ground
the sereen grid. The lumped
[ tlie tube and circuit capacities
capaclty of the coupling
series with the plate re
d Lo cut off the extremely
iencies.  The dlrmtocoupled
> proven one of the worst
ve the cutoff starts at ahout
The ideal television audio
ld Have » flat curve up to
0) cyeles with & gradual rise

000 ta 40,000, quite unlike
st amplifiers, Such an amplificr
. without special circuits
complication and increasel

¢ the “happy medium”
cihe number uf stages as low
sing the type of tubes haye
t grid-ilament and plate-
citics. Then by selecting
ize coupling resistors and
we can construct a good

odc and plate-cathode
118 lowcr :h:m in
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Hig, 4. Complete wiring layout baing multi-mu tubes,
(» Anteuna coupling’ condenser RFC Long-wive r-f ¢
_.000025 mid. , R First detector bln reﬂmm 10,000
C1 Masug tuning condenser ohms.
" 015 mid. Rl Firsz detector ssroen-grid resistor
g ol mid. by-paus c&n;hnlm e 11:(00 ohms.
scillator “eoup cotdenser Osci “ﬁl“‘ dmbl l’t'
: 000025 mid. . sistor 25,000 ohu- *
ce umnor toning condenner RI  Osc mnoc bias resistor 1500
< P;c ‘pelkm(’ condensers owos R4 2nd dmctnr his tesiator 50,000
Co Second‘ detector sceeen-grid by- R4 d«ecwr screea-grid nduvr
SR pass condenges 1 mlf 2, w&d ol lm
€7 s_enond dﬂ«mr plate  by-pas R6: 1. ohma,
00015 mi R7 Plate r«hwn 100000 ohms.
Cs Audlo coupling condeners .1 Rg Filter 25,000 chma.
=3 Lanfd B3  Grid resintors 250,000 ohins
o Amﬂw bx»pm md fiter  con- R10  Bias resistors 400 ohms.
nfds. Rl 10,000 olims.

L, L1 Ehmt <WAVD !unﬂ lluu coils.
(L2, E3 Oacillator zofls.
: l’nluudino-‘nqumzy

trans-

cupacity, say .1 mid. Then by using a
vather high wvalue of plntc resistor,
100000 ohms being & wood vahie and
increasing the plate’ voltage to 300 or
400, we can obtain & fair d&.,g!‘cc of
gain.

Whan a -signal passes through a
vacuum tube, it iy shifted in phaze 180
degrees, which means a4 compléte re-
versal of the picture through each stage.
Obviously, we must cmploy the norrect
number of stages to provide a posmvr:
plcturc, ‘When the second detector s
of the grid-leak type, one reyersal takes
place here and an odd number of a-f
stages would be necessary. With a bias
type of second detector; an even number
of a-f, stages wauld he required since
reetification is in the plate Girewit and
nn reversal takes place.

With a bias second detector two or
Stages wwuld be nccdcd l”'our
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Riz2 30,000 ol
V'o!umn control 10,000 ohms.

amplifier, R are the plate resistors of
approsimitely 100,000° bhms each and
R1 the grid resistors of 250,000 ohms.
A-F. filtors, resistors R3 and b)-pats
condensers C1, are connected in bot
detector and first a-i- plate voltage cir-
cuits to_ prevent motor-boating.  The
resistor RS comected in the lead to the
ipm ‘charge grid of the power. pentace
will depend upon tlie value of B voltage
available bur will he within the limits
of 10,000 to 20,000 ulms,

Fig. 4 shows the complete cireuit of
a television superheterodyne: A switch
is provided in the output circuit of the
power andio stage =0 that either &
speaker or glow-lamp may be used’ at
will.

A

RADIO DIVIDENDS IN JULY

Pividends paid by radio companics
in July amounted to $1,463,848, accord-
ing 10 the Standard Statistics Companv.
of Ncw York. l‘oml cash dividend pay-



