





Ultra-High-Frequency Television Converters

Introduction

This is a description of two television converters deyveioped at ths
RCA Laboratories for experimental use in the reception 07 the field-test
transmissions in the 500-Mc region to be:made by RGCA in the Washington,
D. C. area this fall. The converters areintended for aperation with stand-
ard television receivers.

The Model A converter has a tuning range of 480 to 800 Mc while
Model B has & tuning range of 480 to E0O Mc. Both have self-contained
power supplies andconvert ultra-high-freguency television signals to tele-
vision Channel 3 on B0-66 Mc.

I'he designs are presented here in order that those who care to do
so may duplicate the construction and make their own observations of the
500-Mc test transmissions. These converters were designed solely for field
test purposes. Their oscillator radiation and spurious response character—
istics would probably make them unsatisfactory for other uses. Generally
available standard components and tubes are used.

Model A

Figs.. 1a, 1b and le are photographs of the
Model A converter. The circuit diagram Is shown
in Fig. 2. As can be seen the input tuned cir—
Uit consists of a capacity-loaded resonant
transmission line. This line consists of a pair
of brass rods grounded through short brass
8ars. The loading capacitor consists of a brass
slider which is fnsulated from the brass rods
2y polystyrene sleeves. Tuning is accamplished
Oy moving the slider back and forth. The low-
frequency position is with the slider at the
open end of the rods.

The 6F4 ascillator is tuned in a similar
m2nner to the antenna circuit. The actuating
mechanism in both cases is & string drive which
&lsg rotates the dial, Construction of input
2nd oscillator tuning lines is shown in Fig. 3.

The mixer is a crystal detector IN21B. A
terminal board marked "0SC. B+ CURRENT" with a
sharting link is supplied so that an oscillator

plate current meter can be connected inthe cir-
cuit., This current should run between 10 and 20
milliamperes. A similar terminal board marked
"XTAL CURRENT" is supplied for a meter to read
d-c crystal current. This current should run
between 0.25 and 1.0 milliamperes for best
operation. However, it sometimes varies un—
avoidably over wider limits in tuning over the
complete fregquency range. The magnitude of the
crystal current may be adjusted by bending a
brass strap connected ta the crystal i-f lead,
toward or away from the oscillator socket.

The crystal mixer is followed by a BAKS
operating as a grounded-cathode triode and by a
6J4 operating as a grounded-grid triode.® This
amplifier has a gain of 12 and a pass tand of

*This circult Is described by H. wallman, A. 8. Macneo
and C, P, Gedsden, "A Low-Noise Amplifier”, Prec. IRE,

vol. 36, pp. 700-708; June 1944,



Ultra-High-Frequency Television Converters

Fig., la - Froot visw of Made| A converter,

Fig. Ib = Top view of chassis of Mode! A converter,
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Fig. lc — Bottom view of chassis of Model A converter with oscillator shield removed,
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&0 to 66 Mc. The detailed constructiaon of the

transformers and r—f chokes is shown in Fig. 4.
Ths conventional power-supply circuit employs
& 6X4 rectifier tube,

Model B

In the design of the Model B converter,
simplicity was considersd of prime impartance.
This model uses two 6J5 tubes and a selenium
rectifier. The r—f circuits are fixed-tuned and
are sufficiently broad ta include the 430-800
Mc band.

Referring to Fig. 5, it may be seen that
cathode input is used far the r.f. in the
mixer stage, whil®2 grid injection i5 used for
the oscillator. The two halves of each 6J6 are
operated in parallel to reduce lead inductance.
The gain of this converter is about unity,.

6a shows & front view of a Model 8§
its case, while Fig, Bb is a top view
of the chassis with the case removed, showing
the layout of parts and the anti-microphonic
tube shielas. Fig: 5S¢ is a view. of the chassis
from the bottom showing the wiring, The cover
shown to the side of the chassis normally fits
over the oscillator compartment, The string
drive mechan|sm Shows clearly in this photo-

Fig.
unit in

10 TV
RECEIVER
6J6 |-F TRANS 2 .
CONVERTER ”’ 15 MMF
54216 Mc
ANT
1I5V.60CY.

AC.

Fig. 5 = Clreuit diagram of Mode! 8 converter.
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Flg. o0& « Front view of Model B converter.

Fig, 65 - Top view of chassis, Model 8 converter.,
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Fig., 6c « Bottom view of chassis; Model B converter.

Filg. 6d - fottom view of chassis, Model B converter, showing getail,

11
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graph. Fig. 64 is & closeup view which shows plate tuning inductance is shown. Below it S0
more clearly the wiring details. The location be seen the ungrounded end of a small ceramic
and lead lengths of the oscillator circuit capacitor, Changing the position of this capaci-
capacitors are critical. A portion of the 5/372- tor adjusts the upper frequency of the oscil-
inch wide strap which forms the oscillator latar.

£ BETWEEN

WINDINGS SECONDARY & turns; close wound,
WINDING of €25 ename|ed cop-
per wire, wound in
same direction as

TO FRONT primary
PIN

8 turns, close wound, PRI
of A28 anameled cop- WINDING
PAF wire

JO BACK
PIN

Tuned by 1/4 inach dia., 28 inch long cores,
windings are centered on 1 1/4 inch long
form. Shield can iz used,

Fig. Ta - Detalles construction of transformer, Model B converter,

Primary is center-tapped.
Secondary is covered with
spaghetti and tappeg to

PRIMARY

primary.
Primary & secondary
are éach one turn of
#14 wire, 1 1/16 inch
inside diameter, SECONDARY

Secondary start snd finish
rotated 80° froa primary
start and finish,

PRIMARY
CENTER TAP

R-F Chokes: 5 turns #24 wire space wound one turn. 3/15 inch 1.0,

Oscillsator inductance: & mil. cepper strap I inch long by 5/32 inch wide.

Fige 7o - Detailed construction on fnput circult, Model B convarter.
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A double-tuned 60-66 Mc transformer follows about 33 db below maximum signal modulation at
the converter. |t may be retuned for 54-60 Mc 500 Mc on both tvpes of converters:
ogperation where it is desired to use Channel 2
on the tslevision receiver [nstead of Channel
3, Data on the construction of the r-=f and
gscillator inductances, 60-§6 Mc transformer
and r~f chokes are given in Fig. 7b.

Because there is about 0.006uf of acapacity
Setween the B- lead and chassis |t |s possible
to obtain a small spark between chassis and
ground with the a-c plug in one position.

Noise Factor

The noise factor of the canverters at 500
Mc agperating with RCA receiver 8TS30 is:
Model A 10 db above thermal.
Model B 22 db above thermal.

Mm
a - Drift from cola start vs time,

O:scillstor Radiation

Im 2 practical installation with a 50-foot
300-ohm standard transmission line and a dipole
antenna, the radiation originating from the
local oscillator in the converters at 450 Mc
will te such as to cause the following poten-
tials to appear at the input terminals of a
receiver fed from a like transmission |ine and
antenna spaced 100 feetl away:

ORIFT FAOM MARM START -MC.

e
With Model A converter about 150 microvalts. b - Orift from warm start (fllaments preheated] vs time,

With Model B converter about 9,000 microvolts.

Oscillator Stability

The data presented here were taken on one
each of the converters so they may not represent
the average characteristics for these convert-
ers. Figs. Ba, 8b and 8¢ give the frequency
stabi|lity characteristics as obtained on one
Model A& converter. Figs. 9%, 9b and 9c give
the frequency stability on one Model B con-
verter, The curves in Figs. 10a and 10b were
taken with the same Model 3 converter but with
2 different oscillator tube, ¢ - Effect of change in |ine voltage on frequency stabil|ty.

HILOCYCLES CHAMGE race sTART

1

»

T N uivux

Power-|ine hum frequency modulation of the

focal oscillator causes hum in the audio output Fig, 8 — Oscl)lator stability charactaristics, Model A

converter,
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Ultra-High-Frequency Television Converters

L Rrpvr— ThaE 1N MBRITES

# — Drift from cold start vs time. -8 = Jrift from cola start ve time.

TRE W et

TIE N MTES

b — Brift from warm start (filaments preheated) vs timo. b —Drift from warm start (filasents preheatad] vs tims,

Fig. 10 = Oscillator stadbillity characteristics of Moge | &
converter with a different tude.

Spurious Responses

When operating the Model 8 converter with
& television receiver having a 21,25-Mc sound
i.f., 3 heterodyne beat will be heard when re-
ceiving signals on 522 Mc and 565.5 Mc. These
responses are created by mixing the 5th or Bth
harmonic of the televigion receiver's Jlocal
oscillator at 87 Mc with the converter local

- 2 ; - osciflator at 456,25 Mc or 500.75 Mc. These
s ) Spurious responses have an amplitude egual to
€ - Effect of change In Iine voltage on frequency a 400-microvolt imput signal.
stabi| lty, -
Fig. 9 — Osciilator stabllity characteristics, Node| 8 These same spurjous responses occur when
converter., operating with the Model A canverter., Their
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-&ﬁpbnses. For exanple. & Fihck open-ended
b of the standard transmission |ine con-

Installation
‘Iheinpubtermlnals marked "HI ANT." should
cted to a 300-ohm balances transmlssion
ng to a suitable u-h-f antenna. The
‘erminals marked "“SET" should be con-
s to & similar 30D-ohm )ine leading to a
?aion receiver, The input terminals marked
.should be conuected 10 a 300~ohm

54 2t€ Mc range. The power cord should
ﬁected to a source of 115 vo!ts, §0

15

that the tran=mi<sion |lines leading to the con-

verter are well ssparated, so as to reduce

In some unstallatlons it may
be necessary to d + the low-frequency
antenna |ine frqm\tha onvertsr and place a
high pass fcftér Ln ths h:gh—frequancy antenna
line.

capacity cuuylfngﬁ

A switch Is proyided on the converters for
changing from reception in the 500-Mc band to
reception in the standara televisien bands.
For reception in the hiﬁh-frequency band the
‘switch should be set ta the position marked
470-800 Mc or 470- 500 e,

The television receiver shouls be tuned to

Lelevision channel 2 The cantrols of the tele-

vision receiver sheuld all gperate in the normal
manner.,

When the freguency band switch is in the
position marked "54-216 Mc" the antenna for that
band i& connected straight through to the re-
ceiver so that the recelver should ooerate in
the normal manner. |In this position the switch
cuts of f the converter B supply but not the
filaments. Thus, rapid switching may be used
for compatisSon purposes. To cut off the fila-
ment currest of the tubes in the converters, it
is necessary to pull the wall plug.



