TELEVISION ENGINEERING DATA 1

PICTURE IF AMPLIFIER CONSIDERATIONS

The bandwidth requirements of the television IF amplifier
may be met in several ways. Single tuned circuils may be
used, but they requite excessive loading to secure a reasonably
wide pass-band, resulting in low gain, and very poor selectivity
outside cf the pass-band. They are of imperiance, howavar, in
an arrangement incorporating pairs of over-coupled tuned circulls
with comparatively low values of loading. The proncunced
double poakod rosponse characteristic of such circuits necessl
tates o compensating action which is offered by the pecked
response of the single tuned circuit.

A number of such compensated amplifiers having beth aver-
coupled, double tuned and single tuned circuit siages wero buill
in the F. W. Sickles Laboratery. Thoy met band-width and gain
toquirements, but were not entirely satisfactory from the stand.
peint of the stabllity of the rosponse, due to tho fact
that slight detuning of the circults is likely to affect the
compensating oction rather seriously, 1t was, therefore,
decided to use over<oupled uned circuits as intersiage coup-
lings throughout,, locding each individual coupling unit for
approximately uniform response.

Wave-trops of various dosigns arranged, relative to the
coupied circuits, in such ways that the piciure IF band is least
affected, provide the necessary rejection. The above mentioned
dual purpose trap constituies only one particular form.

The problem of rejecting the asscciafed sound carrier (or

The F. W. Sickles Company cifers the rodic manufacturer,
engineer, and amatour a varety of wide band television IF
amplifier components. Response charocleristics, circull specifi-
catiens, and suggesied loyout of a typical amplifier using

Sickles

i

inductive tuning is pre.
forcble 1o capacitive
tuning, In this donnacs )"
tion §t should be noted
that, in addition to the
meore lavorable response
choracteristic and ot-
tonuation outside the
pass-band, the coupled
circults have an inher-
ent advantage over the
single tuned circult, in
that the capacilarnce
(tube ond wiring to
ground) is lower In the
{ormer.

Varicus methods of
coupling the two tuned
clircuits of each umt
can be used. Tho coup
ling may be of the
direct maognetic (trans.
{ormer) type or it may
be attained through the

use of a ssparate coup- sist of plaw and grid
ling element common to inductors, permeability
both circuits.  Direct tunod; which, together
magnetic coupling, es- capaci-
pecially when used with temcos, form tuned cir-
_permeability tuned cir- cults, Coupling ela.

cults 1s very difficull to_gdjust, dus 1o the. detuning, efiecis. be.

tween the closely coupled circults, Separate coupling elements,

on the other hand, facilitate alignment and permil eny required
. .degree of coupling. -

The coupling eloment con be inductive or capacitive. It
may also comprise
element is tuned to

i
:
e

ments, elther simple {nductive or capacitive elements or tuned
circuits offering the necessary reactive component, are fixed;

mately 3500 for a usable bandwidth of 3.85 megacycles, The
sound chonnel gain is approximately 4000,

carrier, cs well as the sound carrier and near-by picture com- the number of stages is the substitution of 1852 type tubes for

ponents of an adjacent (lower) television chonnel. The first the 1853's used in the firsl two stages of the IF amplifier.

requirement has to be met entirely by tho IF systsm. The latter Cathode resistor blas will have to be substituted for the fixed

rests on it mainly, os only partial suppressicn of odjacent minimum bias (PAVC) cssumed for the operation of the 1853's in

channel tansmissions can be expected from an RF selector the amplifier described. mmm.&xsmmm

systom, {f any is used at all » R-19, R-20, C-12 network. Gains of 7000 to with a useful
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2 TELEVISION ENGINEERING DATA

bandwidth of 3.85 megacycles and 6000 to 6500 at a bandwidth
of 4 meqacycles are attainable in this way.

To neutralize the effocts of Inpul capacitance and loading
change caused by changing plate currenis (AVC), degeneration
is applied to the converter and IF siages as may be seen in

tha circuit diogram. Inasmuch as subsianticlly higher gains -~

can be realized without this arrangement, we are experimenting
with an amplifier excluding un-bypassed resistors in some of
the cathode circults, to investigate the effects of such a change
on the band-pass response.

Addition of another IF stage, should it appear necessary,
can be accomplished by using a wide band unit, No. 40 for
example, in connection with the additional tube. If properly
damped, the additional stage should alier the response of the
amplifier only slightly, whereas the gain will be considerably
incroasod. Other units, of courss, can also be used, should it
be necessary to change the sound carrier rejection characteristica
at the saméd time.

WAVE FILTERS

Four wave fitlers cre incorporated to attenuate, in the
plcture IF channel, the frequencies representing the sound chan-
nel and adiocent clianne! sound carrier. Rejection factors of
300 to 500 for the sound carrier IF and 600 to 1000 for the ad-
jacent channel sound carrier IF (825 and 1425 mc in the
described amplifier) are attainable with a useful bandwidth of
3.85 megacycles.

ALIGNMENT DATA

SOUND IF CHANNEL: Alignment corresponds to standard IF
alignment procedure, both adjusting screws on Unlts 44.R and
44-L being set for maximum response at the sound channel IF
frequency.

PICTURE IF CHANNEL: Alignment of the plcture IF channel
should be done by means of an IF sweep generator, though
pointto-point alignment using a signal generator is possible.
A microammeter in the detecior load clrcult or o vaccuum tube
voltmeter across the load may be used for tuning indication.

GENERAL ALIGNMENT PROCEDURE: Feed the gemerator out.
put to the grid of the last IF tube, make the necessary adjust-
ments, and proceed to the grid of the preceding IF tube. Align-
ment is simplified ¥ tho grid of the stage under alignment is
disconnected from the preceding coupling unit. Provision must
of course be made to maintain adequate bias.

UNIT NO. 40 2 Slotted studs — Inductor adjustments
Centor scrow — Coupling capacilor adjustment
Preliminary odjustment can be mode by tuning both in-

ductors to a frequency slightly higher than the high frequancy
peck of the desired response curve, the coupling adjustment

being set several tums from i#ts moximum capacity position.
Increase the coupling slowly until the two poaks formed take the
desired positions in the frequency band.

UNIT NO. 48 2 Slotted studs — Inductor adjustments
Cenler screw — Wave-trap selting

Set the wave-rap for maximum atienuation at the adjacent
channel sound IF frequency. Re-setting may be necessary after
the inductors have boon set for suitable pass-band response.
This unil conlains & fixed coupling element, the response being
controlled by the inductor adjustments only.

UNIT NO. 28 2 Slotted studs — Induclor adjustments
Center scrow — Wave-trap setting

Adjustment of Unit No, 29 is similar to that of No. 48, except
that its wave trap should be set for maximum attenuation at the
associated sound channel IF frequency. IT IS ADVISABLE TO
ADJUST UNITS NO. 48 and 28 SIMULTANEOQUSLY, THE SIGNAL
BEING FED INTO THE FIRST L F. GRID.

UNIT NO. 47 2 Slotted studs — Induclor adjustments
Center screw — Wave-trap setting

Set wave-trap for maximum attenuation of the adjocent chan-
nel sound IF frequency. This unlt combines with No. 45 to form
a suitable network. The inductor adjustment should be made
caly alter Unit No. 45 has been adjusted. Re-setting of the
wave-ircp may be necessary aftor the inductors have been set
for suitable pass-band response,

~UNIT NO. 45 2 -Top trimmers-Adjusimenis for sound i. F. wave.
trap and sound channel input circuit

Using an associated scund channel I F. frequency signal,
set the wave-trap (side having yellow lug) for meximum atienua-

requires
sottings aifter alignment of Unit No. 47 is completed. When
auqnlng,é‘ho 4745 combination the signal is fed into the con-
verter

FREQUENCIES
Sound channel IF — 8.25 megacycles

Picture channel IF — 12.75 megecycles
Adjacent channel sound IF — 14.25 megucycles
LOADING

For suitable values of locding resistors, see circuit diagram.

TELEVISION COMPONENTS
Unit No. List Price A ‘
4 )\ 29 $3.50 each . ( "
P . 300 each (|1
“Xa 48% 4.50 each ;

W 40 2.00 each
45 1.75 each
o O (441 2.50 sach
i 4L TR 2.50 each

44
-
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TELEVISION ENGINEERING DATA S

ALIGNMENT DATA FOR PICTURE & SOUND L F. AMPLIFIER FOR
DIFFERENT GAIN REQUIREMENTS:

Since the printing of the first Television Engineering bulletin
a number of now problems have arisen, the most important being,
Gain and Alignment. Wide Band Amplifier Alignment, difficult in
fiself, becomes a particular problem because of the effects of the
alignmen! procedure on the gain of the system. Although it is
possible to duplicale o ceriain wide band froquency response
using a random alignment procedure, the gain thus oblained will
vary considerably.

Varfous groups of amplifier arrangements were tested in order
to find alignment procedures which could be (cllowed in these
various groups., Some of the results ol our investigations are
glven herein; they are submitted with the understanding that they
cannot be considered aas tho only solutions possible.

PICTURE L F, CHANNEL: Alignment is generally simplified if the
grid of the stage under alignment is disconnected from the pro-
ceding coupling unit. Provision must be made o mainiain
adequate bics. No consideration was given 1o the effect of
Synchronizing and A.V.C, circults on the overcll performance.

COUPLING UNITS: Without aliering the individual circuit of the
unit, certain minor changes, (lnvolving alight changes in the value
of somo of the induciors) were made In units Nos, 47, 48 and the
44's. The modified picture channel units — marked 47-X and 48-X
{acilitate to some exient the alignment of the channel. Use of the
former units Nos, 47 and 48 will slightly modify the alignment
procedure given below for the case of low and medium gain re-
quirements; the high gain arrangement should be used with the
units Nos. 47-X and 48-X.

The modilied sound channel units, No, 44.X-L and No. 44-X-R
(both identical electrically, but differing in the arrangement of the
terminals) provide a higher selectivity in the sound channel than
did the former uzits, thus facilitating the accurate placement of
the picture carrier by means of the sound setting.

PICTURE AMPLIFIER FOR LOW GAIN REQUIREMENTS

TUBES: 1852 converter, 2-1853 first and second L-F., 1852 third
L-F. 6H6 detector.

UNITS: 47X, 29, 48X, 40.

CIRCUIT: The criginal circull, as shown on page 4 of the
TELEVISION ENGINEERING DATA.

Picture-AVC (PAVC) minimum fixed bias: 2.5 volts,

ALIGNMENT: No. 40: Set both plate and grid (dicde plate) system
to 11.9 megocycles with the coupling condenser in the low capa-
city pesition. Tighten coupling until a low frequency peck at
9.1 megacycles and a high frequency peck at 12 megacycies
are oblained.

NO. 48-X: Set wrop for moximum atlenuation ot 14.25 megacycles.

- Set the inductors for an (partial) overall response showing peaks

at 9.23 and 12.2 megacycles. The response should be nearly flat.

NO. 29: Set trap for moximum atienuation ot 8.25 megacycles,
Set the Inducicrs for an overall response showing peaks or limits
of the horizontal portion of the response characleristic ot 9.15 and
11.8 megacycles. The response between these pecks should be
very nearly flat,

NO, 47-X: Set trap for maximum attenuation ot 14.25 megacycles,
Adjust unit No. 45 a3 per page 2 of the Data Sheet. Retuming
to unit No, 47-X, set the inductors for a nearly flat response be-
tween the limits of 9.1 and 11.8 megacycles. Slight retouching of
the inductor setting of No. 29 and 48-X may be required 1o get
best results, especially the 6db. drop at 12.75 megacycies (carrier
position).

GAIN: 3500 approximate.

STAGE GAINS:

Grid third L-F, o diode plates: 13
Grid second 1-F. to grid third IL.F: 9
Grid first LF. 1o grid second L.F: 39
Convertar grid to grid first LF: 7.7

FREQUENCY RESPONSE: See Characteristic on page 3 of the
TELEVISION ENGINEERING DATA.
PICTURE AMPLIFIER FOR MEDIUM GAIN REQUIREMENTS

TUBES: 1852 converter, 2-1853 first and second 1-F., 1852 third
L-F., 6HB detecior.

UNITS: No. 47-X, No. 29, No. 48-X, No. 40,

CIRCUIT: The original circult, as shown on page 4 the
TELEVISION ENGINEERING DATA, omitting R8 and R.14 and
connecting the cathodes 1o ground.

Picture AVC (PAVC) minimum fixed bias of minus 3
The minimum fixed bics amrangement can be replaced by sub
stituling by-passed caothode resistors of 190 ochms each for
and R.14.

ALIGNMENT: The clignment procedure is the same as used for
the PICTURE AMPLIFIER for LOW GAIN requirements.
GAIN: 6100 approximaie.

FREQUENCY RESPONSE: See Charocleristic on page 3 of the
TELEVISION ENGINEERING DATA.

THE F. W. SICKLES CO., 300 MAIN STREET, SPRINGFIELD, MASSACHUSETTS
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6 TELEVISION ENGINEERING DATA

PICTURE AMPLIFIER FOR HIGH GAIN REQUIREMENTS
TUBES: 4-1852 converter, first, second and third 1L-F.; 6H6 detector.
UNITS: No. 47-X, No. 29, No. 48-X, No. 40.

CIRCUIT: The crginal circult, as shown on page 4 of the TELE
VISION ENGINEERING DATA, replacing R8 and R-14 cach with
the B-19, R-20, C-12 network. (35 ohm unbypassed resister in serfes

with 125 chms bypassed resistor). Reploce the load resistors R-2,
R6, R-11, R-12, R-17, R-18, R-23, R-24 with the {ollowing load syatem:

LOADS: Unit No. 40; Plate: no load
Grid: 10,000 ohms,

Unit No. 48: Plate: 7,500 chms,
Grid: 5,000 ohms.

Unit No. 28: Plate: 7,500 ohms,
Grid: 2,500 ohms.

Unit No. 47: Plate: 10,000 chms.
Grid: 1,500 chms.

ALIGNMENT PROCEDURE:

TELEVISION SOUND L F. AMPLIFIER

Five different amplifier atrangoments wore tested and the
results listed Lelow.

The overall gain given is the average gain, measured {rom the
converter grid {o the sound diode detector plates. It ip advisable

to use both diode plates In parallel; use of a single plate, as -~

dicated in the circuit diogram of page 4 ol the TELEVISION
ENGINEERING DATA might cquse difficulties In tuning the diode
coupling unit,

UNITS: No. 45, No. 44-X-L, No. 44.X-R.

SELECTIVITY: Approximately 325 kilocycles at 2 times down in
case of amplifier No, 1;

The use of an 1853 tube without degoneration as a first L F.
siage, as in ampliller No, 3, cannot be recommended: The input
capacilance of the tube in this case is such that seiting of the
sound channel Input trimmer of unit No. 45 becomes difficult.

Circult Sound AVC

No. IstLF., 2ndLF. Gain Changes min, fixed bias

" UNIT No. 40. Lood Plale side iemporarlly wiih 5000 olims, ——— =~ =

set coupling capacity to lowest value and peak both sides of No.
40 0 12.2 megocycles, Remove 5000 ohm plate load and tighten
coupling untll the response appecrs peaked at 1275 and 8.75
megacycles.

UNIT No, 48: Set trap for maximum attenuation ot 14.25
megacycles., Insert 0] mid. between ground ond the unmarked
lug of unit No, 48. Set both plate and grid circuits for maximum
Tesponse at 11.85 megacycles. Romove .01 mid. condenser,

UNIT No. 2% Set trop for maoximum attenuation at 8.25
megacycles. Set both plate and grid circults for an overall,
practically flat response with even pecks at approximately 11.85
and 9.1 megacycles. Dip should be very amail. Slight correc-
tional retcuching of the plate inductar setting of unit No, 48 may
be required.

UNIT No. 47: Set trap for maximum attenuation ot 14.25
mogacycles. Adjust unit No. 45 as per Alignment Data sheet,
Returning 1o unit No. 47, set both plate and grid circuits for the
desired overall response.  Slight correctional retouching of the grid
inductor satting of unit No. 29 may be required.

The following overall performance was attained:

Gain: 12,500 — 13,350: Rejection at 8.25 megacycies 110. Re-
jection at 14.25 megocycles 1725.

Dip: 16% moximum. Response curve same as with 1853 tubes,

1. 1853 1853 4060 as per pg. 4. Tel. 25 v
degen. degen. Eng. Data unchanged.
2. 6SK7 1853 3400 *
e 30 v.
e
3 1853 6SK7 3250 ¢
ss 30 v.
*)
4 1853 6SK7 1725 = =30 v.
degen. ")
) 6SK7 65K7 1450 *
o 3.0 v.

" (.)

*Omit R-28, connecting cathode 1o ground.

**Omit R-32, connecting cathode 1o ground.
***Reploce R-39 with 80,000 ohm resistor.
(*}Replace R-33 with 80,000 chm resistor.

The fixed minimum bios arangement can be replaced by
substituting for R-28 and R3Z sultable cathode bics resistors.
These resistors should be sectionally unbypassed in case of
degenerative circuits, bypassed if no degeneration is intended.
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