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MODELS 651~P, - FARNSWORTH TELEV. & RADIO CORP.
661-P
ALIGNMENT INSTRUCTIONS

ALIGNMENT OF THE IF SECTION

Equipment needed: Vacuum-tube voltmeter, signal generator covering 20-30 mc,
sweep generator, oscillograph, 6-volt battery, clip-leads, alignment tools.

It is convenient to employ a speclal 6ACT tube for comnection to pin #4 of the IF
tubes. This is a good non-microphonic 6ACT which has had its pin #U4 remdved. Soldered
to the stud of the pin is a short section of bus-wire for connection of the generator
clip-lsad. This special tube is then inserted in the stage into which geperator connect-
ion 1s to be mede. It 18 recommsnded that another section of bus-~wire be soldered to
pin #1 for a short, direct ground comnection of the generator cable.

At all timee a signal from the generators should be used which is no stronger
then that necessary to the desired scope pattern or voltmeter reading.

The scope and voltmeter should be operated at high gain. The recelver chassls
mist be well bonded to all ingtruments being used, all placed upon & mstallic sheet or
a metal-topped bench. All chassis and connecting leads must in operation be cold -
touching with the hand should produce no change in the reproduced scope pattern or
moter reading. If the hand does produce a change, evidently there 1s present an un-
gtable condition which muat be corrected by better grounding together of all chassls
and instruments in use.

1. Remove Television SULG rectifier tube.
2. Connsct filter as shown.
SOUND IF
3. Set Volume Control to Minium.
4, Set Contrast Control to Minimum.
5. Turn Converter Coil Slug (bottom)- All Way In.
6. Connect Scope to Terminal A of 2nd Sound IF Transformer.

7. Connect sweep and marker signal cable acrogs converter trap
coll on top of RF unit. End of coll mearest chassis is grounded.:

8. Set marker Selector to 21.75 MC.
9. Plug in AC cord and turn set on.
10. Adjust bottom slug of 2nd sound IF transformsr for maximmm
response to 21.75 MC.
11. Repeat 10 for top slug of 2nd sound IF transformer.
12. Repeat 10 for bottom slug of 2nd sound IF transformer.
13. Repeat 10 for top slug of 2nd sound IF transformer.
14. Recheck items 10, 11, 12, and 13.
NOTE: Ae slugs are tuned in, scope deflection may increase to
excessive value. Ksep scope deflection down to one or

two inches by reducing input as required. Do not change
gscope gain at any tims.

15. Retouch slugs (four in all) of 1lst and 2nd sound IF trans-
formers to make curve look as sketched below.

PN
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FARNSWORTH TELEV. & RADIO CORP. MODELS 651-P,
661~P
ﬂms MG A /
RIGHT WRONG WRONG WRONG
NOTE: Curve must have fairly blunt nose as indicated in gketch, and
mst be at least nearly symmetrical. It is posslble to get a
curve of grester amplitude by tuning for sharp-peaksd curve.
Also a double-~pesked curve, of lower amplitude may be obtained.
Three possible incorrect curves are shown above. '

16. Move scope ceble to Junction of 22K 1/2W resistor and shielded
Audlo Cable.

17. Reduce sweep input as required to keep scope deflection on screen.

18. AdJjust secondary (bottom slug) of discriminator transformer for
minimim modulation from 21.75 MC marker.

19. AdJust primary (top slug) of discriminator so that two peaks of
S~curve are equal in amplitude.

20. Retouch discriminator top and bottom slugs as required so that
specifications of items 18 and 19 are both fulfilled at the seme
tims. Final curve should look as sketched below.

21.75

21. Disconnect scope cable and sweep generator from set. Ieave
marker generator connected.

22. Connect voltohmyst to terminal A of 2nd sound IF transformer
through 1 megohm 1/2W external isolation resistor. Use
5 volt range and DC volts.

23. Reduce 21.75 MC marker amplitude to minimmm and note reading
on voltohmyst.

24k, TIncrease 21.75 MC marker amplitude until voltohmyst reads
1 volt DC higher than for item 23.

25, Signal input should be no greater than 80 microvolts.

- —— ———
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r‘—ms’réqgli 651-F, FARNSWORTH TELEV. & RADIO CORP.
-P

PICTURE

1.

6.
Te

9.

10.

11.
12.

13.

IF
Connect scope across video detector load.

Remove 6ACT third picture IF amplifier tube and replace with
special 6ACT.

Connect sweep and marker signal cable to speclal 6ACT input
torminals. Set sweep and marker signals to minimmm.

Ad Just contrast control for 3V bia.a_ on IF blas line.

Ad just sweep output level for one or two inches deflection
on 8cope.

Tune T trap out of pass band on low frequency side.

Adjust Th slugs for curve sketched below.

~26.25MC BETWEEN

22.75MC
0% & 10% DOWN

BETWEEN 0% &

[
10% DOWN DIP SHOULD

NOT EXCEED 10%

Inject 21.75 marker and tune Tk trap for minimim response to
21.75 MC.

If necessary readjust Th slugs to restore markers to position
gpecified in item 7.

Remove GACT 2nd picture IF amplifier. Remove specilal 6ACT from
3rd picture IF amplifier socket and ingert in 2nd picture IF
amplifier socket. Replace original tube in 3rd picture IF
amplifier socket.

Apply sweep and marker input to special 6ACT, adjusting sweep
input for suitable scope deflectlon.

Tune T3 trap out of pass band on low frequency side.

Adjust circult capacitances associated with T3 for curve
sketched below. Adjustment is made by lead-dress.

©John F. Rider
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22.78MC

8% T015%
DOWN

28.25 MC
0% TO20%
OOWN

DIP MUST NOTY
EXCEED 18%

Inject 21.75 marker and tune T3 trap for minimum response fo 21.75 M.

If necessary, readjust T3 capacitances to restore markers as
gpecified in item 13.

Remove 6ACT from lst picture IF amplifier socket. Remove. speciul
6ACT from 2nd picture IF amplifier socket and replace it in lst
picture IF amplifier socket. Replace original 6ACT in 2nd picture
IF amplifier socket.

Connect sweep and marker signal to special 6ACT input , and adJjust
sweep level for sultable scope deflection.

Tune T2 trap out of passband on high frequency side.

AdJust circult capacitances asgsoclated with T2 for curve sketched
be low.

22.7%
20%T035%
DOWN

26.25 MC

25% TO 40%
DIP MUST NOT
EXCEED 25% DOWN

Inject 27.75 MC marker and tune T2 trap for minimm response to
27.75 M.

Recheck 22.75 MC and 26.25 MC markers and if neceassary readjust
T2 capacitances to make markers conform to specifications of item 25.

Remove speclal 6ACT from lst picture IF amplifier socket and replace
original tube in this socket.

Inject sweep and marker signal into converter grid. Short converter
grid Ig‘ trap midpoint to ground with short clip lesad. (See figure
be low.

©John F. Rider
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2k. Turn converter coil slug out until response curve top tilts, and
then levels off at higher amplitude. Curve should appear as below.

22.75MC 30% TO 60% 26.25MC 40%T060 % DOWN

ODOWN

OIP MUST NOT
EXCEED 20%

Slight readjustments of T4 slugs and converter coil slug may be
necessary.

25, Inject 21.75 Mc marker and tune converter trap coil for minimm
reasponse to 21.75 MC.

26. Recheck overall response and retouch if necegsary.
27. Recheck alignments of all traps.
28. Remove all test leads and turn set off.

RF and Converter Alignment

1. Connect sweep generator to antemna terminals. If the sweep has 50 ohm
unbalanced output, connect through the pad shown:

l lgon /4w

. NV >
TO
SWEEP 50
OUTPUT 174 W REGEIVER
>

2. Connect oscillograph across 1 megohm resistor at the end of the
converter line:

©John F. Rider
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FARNSWORTH TELEV. & RADIO CORP.  MODELS 651-P,
' 661-P

rﬁr/- THIS TERMINAL

ﬁggcmc——j

TERMINAL BOARD

IR

3. Bypass the firgt picture IF grid to ground through a .00l mfd condenser,
keoping the leads of this bypass as short as posaibls. Too-long leads
will result in incorrect response curve.

k., Set the contrast control for approximately l%— volts bias on the RF gtage
grids.

5. Set the channel switch to channel 7. AdJust sweep and markers to channel 7.
Adjust 125, 126, I51 and 152 for approximately flat-topped response. In
making this adjustment, the stud extension of all cores should be kept
approximately equal.

PIX SOUND

CARRIER CARRIER

]
CHANNEL \ CHANNEL CHANNEL
13 12 !
CHANNEL GHANNEL CHANNEL
10 J Q 8
|

|
CHANNEL CHANNEL CHANNEL
8 5
CHANNEL ’ CHANNEL CHANNEL
: 3

NOTE:ALL MARKERS MUST BE ABOVE THE 70% AMPLITUDE LEVEL.

— - R-F RESPONSE™ B
©John F. Rider
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MODELS 651-P FARNSWORTH TELEV. & RADIO CORP.

661P,
6. Check reaponse of chamnels 8-13. If not approximately as shown, adjust

125, 26, 51 and 52 and compromise some channel slightly. Normally, no
guch difficulty will be experienced.

7. Set receiver, sweep and markers to chammel 6. Adjust L1l, 12, 37, 38.

8. Check chamnels 5 through 2. If not correct, Lll, 12, 37, 38 should be
read justed. All channels must be within the 70% specification.

Oscillator Allgnment

1. It must first be assured that the sound discriminator 1s properly
aligned. Signals for oscillator adjustment mist be supplied either
by a crystal-controlled source, or a signal generator which has been
crygtal-calibrated.

2. Connect generator to antenna terminals, connect a Voltohmyst to the
gound discriminator output (across volums control). Set chanmel switch
to 13, signal generator to sound-carrier frequency. The frequencies for
the meveral channels is:

Channel Freq. of Sound Carrier, mc Channel Freg. of Sound Carrier, mc

2 59.75 8 185.75
3 65.75 9 191.75
b 71.75 10 197.75
5 81.75 11 203.75
6 87.75 12 209.75
7 179.75 13 215.75

Set fine tuning control to middle of its range.

3. Adjust L77, 78 for zero voltage from the discriminator. Core studs
should be maintained equal.

4, Adjust L76 for channel 12, and all other channels in succession.

MODIFICATION OF THE SYNC CHASSIS USED IN
THE' GV260, FOR USE IN THE 651-P
‘ RECEIVER
To convert GV260 synv chassis for use in the 651-P receiver.

1. Remove the 22K resistor in the grid circuit of section 2
of the 6SN7 (the input section).

2. Substitute 1 megohm for the 100K to ground in this same circuilt.
3. Change the input condenser from 1500 mmfd. to .05 mfd.

4. Remove (221 connecting between oscillator and reactance tube
cathode, and ingtall in its place, a 1200 mmfd. N2100 condenser.
In production, there are being used 3-400 mmfd. units. This
glves greater nagative temperature coefficient to lmprove
horizontal sync stabllity from a drift gtandpoint. X

5. Pin 2 of the adapter plug now comnects to the cathode (pin 6)
of the 6SN7, instead of to ground. \

It is noted that vertical sync is now taken from the cathode of the
input section of the 6SN7 tube, and that this constitutes the major
difference between the two sync chassis.

—— —ep—

v——
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FARNSWORTH TELEV, & RADIO CORDP. _ NMODELS 651-P,
661=P

Additional Alignment Dats
RF Sub-Aasembly

There have been incorporated in production two types of RF sub-assembly
(1) that switching coils in selection of channels, whose alignment ig
covered in the procedures given on previous pages and (2) that using
continuous variable condenser tuning. The former is readily identified
by 13 channel reception and the appearance of the channel number through
a8 window in the chanmel selector switch.

The latter, (2) provides 12 channel reception (chanhel #1 is deleted
since this channel is no longer assigned to telecasting service by

order of the FCC) and channel identification is by a brags pin extending
from the selector switch.

hlignnent of thig 12 channel RF assembly 1s as follows:

1. Accurately setting of the converter coil trap to 21.75 mec as outlined
in connection with plcture IF alignment is egsential, since oscillator
ad justment is based upon this premise.

2. As shown in sketch below, comnect a 1000 ohm rasistor and 1N34

crystal, through 33K isolation resistor, to oscilloscope. Connect
sweeop gensrator to antenna as in "RF and Converter Alignment"

1st Video
270 mmf 10 mmf . IF

Video
M;:l:ggm ~ Converter - Conneot REOtlgizztbsl;ads
70% .

+8 1.0 513 33K

21475

3, Align the oscillator coil slugs (one for high, one for

low-channel groups) so that: To 13cope
When the indentation of one position of the channel selector races
is so rotated that the ball-bearing is midway in the race, the 21.75 mc.
marker falls at the bottom of the downward "pip" 4in the response
curve, caused by the converter coil trap. All of the channel positions
within the group should fulfill this requisite. If not, the oscillator
condenger plates may have become bent.

L. RF bandpass curves should be essentially as shown above, but some
variation 1s permissable between channels. As limitations, the two inter-
mediate frequencies (26.75 mc.) marker should be above the T0% am@li-
tude point.

If the bandpass does not fulfill this requisite, tune the RF and con-
verter trimmers. Note that there are two sets, ons for HF and one for
low. These may be identified by their connection to the variable tuning,
tuning condenser; L.F. condenser consists of one rotor, two stator
plates, H.F. 1s one plate each of rotor and stator.

©John F. Rider
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