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TECHHICAL DATA SHEET

{One Complete Unit)

Universal Television-FM
Alignment Signal Generator

Instruction Book

Output Lead, 48% black
Ground Lead, black
Ground Lead, shielded

TECHNICAL CHARACTERISTICS

1. Power Supply Required: 105-125 V, 50-60 cycles, a-c

2. Power Consumption: 35 watts at 115 volis

3. Frequency Modulated Range:

4. Deviation: TV-0-15 mc,

5. Sweep Frequency: 60 cycles

FM-0-1.5 mc.

0-40 me.
35-75% .mc.
75-115 me.

150230 mec.

6. Marker Frequency Range: oscillating “pip” or absorption *dip”
19-31 mc. = 30-48 me. Fundamental

7. Modulation:
a. Amplitude Modulated Frequency Range: 19-31 mc. 30-48 mc, variable output.

b. Modulation Frequency: 400 cvcles, appz. 50%

8. External Marker Frequency: 1 mc. to 250 mc.

9. External Crystal Jack on Panel---Internal Oscillator

10. RF Ouwtpue: Continucusly variable from 0 to 0.5 volts with multiplier steps
X1, X10, X100, X1K, X10K.

11. Phasing Control

12. Tube Complement:

Vi
V2
V3
V4
V3
V&

TUBE

636

616

6J6

6]5
6X5GT
G8MTGT
#47 G.E,

STOCK HO.

20875-71
20875-71
20875-71
20875-12
20875-22
20875-19
12270-12

FURCTIOH

Output

75150 Me Osc.

75-115 Mec Ose.

Modulator

Rectifier

Crystal apd Marker Oscillator
Pilot Lamp

Type Stock Ho. Dimensions Weight
610A 902-172 1372 16"x 77 24 1bs.
2490-143
3030-41 487
12450-09 48"
12450-173 247
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BICKOK TESTING EQUIPMENT IS GUARANTEED AGAINST (HACCURACY
OR DEFECT IK MATERIAL OR WORKMAKSHIP FOR A PERIGD OF S0
DAYS AFTER DATE OF SHIPMENT FROM GUR FACTORY. ADJUSTMENT
UADER TERMS OF THIS GUARANTEE WiLL BE MADE BY THE FACTORY
GR OUR REPAIR STATION WITHOUT CHARGE. THIS GUABAMTEE DOES
KOT COVER TRANSPORTATION CHARGES TO OR FROM OUR FACTORY
OR REPAIR STATiOHS.

THIS GUARAWTEE EXPRESSLY DOES NOT COVER VACUUM
TUBES OF ANY DESCRIPTION WHICH ARE SHIPPED WITHIN
OR A5 ACCESSORIES TO AMY INSTRUMENT. (THESE TUBES
ARE GUARANTEED BY THE TuBk HARUFACTURER. )

RETURNING EQUIPMENT FOR REPAIR

Before returning any equipment for service, under warranty or other-
wise, the factory must first be contacted giving the nature of the
trouble. Instructions will then be given for either correcting the trouble
or returning the equipment. Address all service inquiries to The Hickok
Flectrical Instrument Company, 10514 Dupont Avenue, Cleveland 8, Ohio.

REGISTRATION CARD

The above guarantee is contingent upon the
attached registration card being returned to the
factory immediately upon receipt of the e@aé?“
ment.



OPERATING INSTRUCTIONS FOR
TELEVISION ALIGNMENT GENERATOR
MODEL €l0a

SECTION

£

i

DESCRIPTION.

f«1 PURPOSE:

To meet the ngid requirements of the radio
engineer and television serviceman in the design
and alignment of television receivers, the Model
G610A Television Alignment Generator has been
developed; This versatile instrument covers all
television bands, imtermediate frequency ranges,
and provides markers for the checking of response
curves znd alignment of sound traps. Provisions
have also been made for the insertion of crystals
to permit setting receiver local oscillators o
exact frequency,

{2 DESCRIPTION:

@a. The panel with its satinesmooth finish; the
case with its blue Hammertex exterior; the louvres
in the back for ceolfng; the carrying handle on the
top; the exwemely clear marking on all panel con-
trols, scales, and connectors; the four blister feet
on both the bottom and back of the case for con-
venient use in either a horizontal or vertical posi-
tioge=all make for 2 welcome and functional addi-
tion to your matched Hickek service equipment.

b. Since the Model 610A was designed for FM-
television receiver alignment, its capabilities are
as follows:

1. It generates a frequency modulated sig-
nal with sweep widith, center frequency, and
output level - all adjustable to meet the needs
of FM-television receivers.

2. Provisions are made in the generator to
produce marker pips from a variable oscillator
or from a crystal controlled oscillator. If
‘blip” type markers are not preferred, an ab-
sorption circuit can be substituted which
makes an indentation type marker on your
response curve. Figures 4.5 through 4.9
illustrate the usé of markers. Figures 4.5,
4.8 and4.9 illustrate the ‘blip’ type of mar -
kers, and Figure 4.6 illustrates the absorp-
tion type of marker. These will be found
under Section IV, Alignment Procedure..

3. Pure RF or amplitude modulated RF with
variable output is provided for the alignmens
of sound traps.

4. Crystal controlled RF, modulated or un-
modulated, is available for the setting of the
seceiver's local oscillator to any of the 12
standard television channels, or for IF align-
ment.

5. A 4.5 me. crystal is supplied for inter-
carrier IF alignment.

SECTION 11

2.1 GENERAL:

Since a thorough understanding of the
theory of operation of this instrument will
enable the user to make more satisfactory
alignments, a brief discussion of visual
alignment in general and a detailed dis-
cussion of the operation of the Model 610A
will be given.

VISUAL ALIGNMENT REQUIREMERTS:

2

Television receivers have extremely wide
a ifiers and therefore 1t is nec-
€s5ary to s
and 4.6 Se

order o al

sponse curve is the graphic representation
of the output of a tuned circuit as the
frequency applied t6 it approaches and passes
through its resonant point. In the Model
610A generator the frequency output is chang-
ed from a frequency below rescnance to one
ebove resonance for the tuned IF stage, or
stages, of the television receiver., Since
we connect an oscillograph to the detector
load of the receiver, a voltage will appear
across the vertical plates of the scope that
varies with the output of the tuned circuit
as the sweep generator Model 610A presents

to 1ts input. The driving
at changes the freguency of the

& -

tor of the 6104 is 60 cvele AL

H
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Therefore, if the same voltage is applied to
the horizontal plates of the scope, the beam
will sweep from left to right in step with
the changing frequency output of the gen-
erator. It should he clear then that the
two voltages acting on the scope beam will
make if trace out an exact response of the
circuit being aligned.

2.3 DISCUSSION OF THE HODEL Gi0A CIRCUITS -

THE BLOCK DIAGRAM:

The block disgram of the generator 1is
shown in Figure 1.2 and it will be helpful.
to refer te it when reading the discussions
of the component circuits.

- 2.4 POWER SUPPLY:

a. The comventional type power supply
operates normally frem a 105-125 volt, 60

- eycle AC source. The low pass filter on the
‘primary side of the transformer prevents
leakage of the RF back through the line.

b, Approximately 200 volts is developed
from each side of the high voltage second-
ary winding to ground, while the 6.3 volt
filament winding has one side grounded.

. A type 6X5 tube is used in a full-
wave rectifier circuit that develops ap-
proximavely 200 volis DT a2t 50 me. through
an BC filter.

2.5 FM OSCILLATOR:

a. In order to produce the sweep fre-
quencies necessary, a 6J6 miniature dual
triode with both sections in parallel is
used. The most novel feature of the 6104 is
that this FM oscillator has its tank induc-
tance contrelled by the position of the
dynamic drive.

" 8Bince the resonance of the tank will
change with changing inductance, the ocuiput
frequency of the escillater is set by the
position of the drive with respect to the
tank circuit’s inducter.

b. As the 60 cyele AC control voltage on
& dynamic motor is increased, the drive
varies from the 1/8" rest distance {from
the inductor} and the freguency sweep width

is increased.

2.6 riXeD OSCILLATORS:,

a. Section 2.5 explains how we can have
center frequencies available from 75 to 115
mc, but to increase the range of the instru-
ment to cover the television reghirements two
fixed oscillators are employed. 1In a type 6J6
tube one section is comnscted te a tank cir-
cuit which will oscillate at 75 me and the
other triode section, to a tank circuit
designed to operate at 150 me. When hetero-
dyning the 75 mc fixed oscillator against the
main variable oscillator, frequencies from
zero to 40 mc are obtained. When hetercdyning
the 150 me against the first harmonic of the
main varable, the frequency range of 35 to
75 mec is available.

b. The RANGE control automatically employs
either fixed oscillator when it is needed.

2.7 MIXER AND OUTPUT STAGE:

A 6J6 tube, with both sections tied in
parallel, is used as a mixer and output ampli-
fier for the M and fixed oscillator frequen-
cies. The output stage has two functions:

a. It serves to isolate any cutput loading
from the oscillators.

b. It is also utilized as a limiter to
remove amplitude modulation.

2.8 CRYSTAL COWTROLLED OSCILLATOR:

a. To adjust the receiver oscillator to the
sound carrier of any local television channel
or to provide for crystal marker frequencies,
provisions have been made in the crystal
oscillator circuit for the insertion of
crystals of the desired fregusncies. When
tone modulation is desired, an intermal 400-

cycle oscillator is used to modulate the
crystal controlled output.

b. When the PANGE switch is in any position
but STANDBY, the insertion of the proper
crystal will csuse the cscillater to function.

c. Modulation is accomplished by setiing
the INT. MABEKER control to MOD.




respotnse cu
on the scope. Tuning the variable oscil
will make the pip move on the response curve so
that the dial reading will be the exact frequency

of the curve at the pip position,

d. In addition to the oscillator type marker, an
absorption type is also available covering the
same frequency range. In changing the circuits
from oscillator w absorption type marker, the re-
sistor is connected into the plate circuit to stop
oscillations. The absorption type marker is pre-
- ferred by some servicemen since it can not in any
way affect the response curve in connection with
which it is belng used.

KER from CW to MOD.

The variable oscillator can be modulared for
sound trap adjustment E} setting the INT. MAR-
This circuit uses a 6J3

triode producing a fixed 50% modulation.

Zoll ATTEHUATOR:

Sweep generator, crysial oscillator, and varishle
marker signals are all fed into an attenuator pet-
work that provides for step changes of output
fevel. The sweep generator and marker signals
can be attenuated gradually throughout any one
step of outpur level.

SECTION 11!

OPERAT oM

3.1 CONTROLS:

Reference to Fig. 3.1 or the Model 6104 itself
will be most helpful in familiarizing yourself with
the operation of the various controls on the gene-
ratot,

a. MEGACYCLE SWEEP: This variable resis-
tor, R13 on the schematic diagram (Fig. 7.1), re-
gulates the amount of voltage supplied to the
dynamic motor. Larger voltages increase the
deviation as discussed in the THEORY section.
The amount of deviation can be varied from 0-13
me or §-1.5 depending onposition of FM-TV switch,

b. FREQUENCY ADJUSTMENT: Capacitor C6
is the tunable element that changes the center
frequency of the sweep generator. Frequency is
read on the main tuning dial. The FM-TV switch
is located directly below the megacycle sweep
dial, and selects either 0-1.5 mc sweep for FM
alignment or 0-15 mc for TV alignment.

¢. RANGE SELECTOR: A six position switch,
S2Z, is used o determine frequency range of the
instrument, ‘Stand By’ position on the switch re-
moves the plate voltage from all ‘twbes, while
‘Sweep Off turns off the main variable oscillaror
and permits the marker sscillators o operate, and
either may be amplitude modulated,

d. OUTPUT CONTROL: R32 regulates the
amount of sweep generator outpus that is fed o the
attepuator network.

e. OUTPUT MULTIPLIER: The attenuator
ratio is selected by the switch S”’? and the sweep
output determined by the setting of the "Ougpus
Control” is regulated further in steps of 10,

4

f. MARKER FREQUENCY SELECTOR: A con~
trol to select either 19-31 mc, marker frequency
or 30-48 mc. marker frequency.

g MARKER FREQUENCY: The frequency of
the variable marker or the absorption marker is
determined by this dial which controls €26, Sec-
tion 2.9 explains the absorption marker function
in detail.,

h. MARKER INJECTION: Since the amount of
matker signal used can seriously affect the re-
sponse curve shown on the scope, R37 is used to
attenuate the marker signal to any desired level.
If ¢he marker is sot used, the control should be
rotated to its ‘Off® position.

i, PHASING: A phase shift network, R16 and
C22, is used to correct for possible displacement
of the return trace from the forward wace {Refer-
eace Fig.4.7). Should Hickok oscilloscope Models
RFO-5, 195, 305 or 505 be used in comnection
with alignment, these scopes have provision for
self-contained horizontal sweep and phasing con-
trol and therefore, connection between the horizogn-
tal sweep voltage of the Model 610A and the
horizontal circuits of these scopes is not normally
necessary.

jo GROUND: It is impossible to overemphasize
the necessity for 2 good ground in all high fre-
quency alignment work. For that reason, two
ground posts have been provided, and a firm elece
trical consiection MUST be made between the
generator, oscilloscope, and receiver. If the gweég:s
pattern changes when sny connection is touched
or moved, then additional grounding, or grounding

at 8 different place on the chassis of the re-



CeIver, 1s necessary.
included with
puTpose

k., power: This switeh S8

strument on and off.

e
neen

1. outPUT: A coaxial type cable is pre
vided for coupling the output comnector to
the circuit under alignment. Several pre-
cautions MUST be taken when using the gen-

rator. Since no coupling capacitor is builsg
into the output, serious damage may result
i{ the cable is connected te a source of
high voltage. Although the chassis of the
receiver and the cther eguipment used have
a common ground, the grounding clip at the
end of the output csbhle must be connected,

m. PILOT LIGHTS: ‘Iwo pilots are used to
indicate the operation of the generator.

The green light is on when the 6104 is set

for “Stand By"---no voltage on the plates
of the tubes but heaters are operating.
When the redlight is on, the plate voltag%
has been applied by the “Hange Selector”
and the generator is in operation.

n. CEYsTAL: OCrystals may be plugged inte
the external holder to permit accurate ad-
justment of the receiver oscillator. Ex-
tremely accurate pips may alse be generated

g%%eﬁatar may be
post znd “GNLY wo
marker freguency i
this binding post
to the marker oscil
lator circuits, 1
from thig %z?ézﬁg
from either of thes

4.9b, Section IV explai
this might be useful.

p. HORIZONTAL: Horizontal deflection
voltage for the oscilloscope used is avail-
able at this post and may be connected wo

the horizontal input to the scope.

g. INTERNAL MARKER: When the switch, 8§,
is in the “"OSC" position, z pip ig seen,
but the “*ABS” position changes the pip to
a dip in the response curve. The marker is
ususlly used while 84, the” Internal Marker”
control is in the “C¥", or pure BF position.
When using the marker oscillator for trap
adjustment, this switch may be thrown te
the “Mod. " position.

ST MEGAGYGLE ™ ?ﬁgﬁﬁgﬁﬁ? //i/ TN RANGE
K sweep N N ADJUSTMENT [/ | SELEGIOR
wls 5 \?/KMJ

1 ST

W



Sufi
. G . - Canv
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Gvercoupied,

8. Television |.F. . ) . ) )
Qvercoupled 10 me. Picture 1. F, Plcturs I, E See aste A Sze note 4. 45 szbove Ses
Gverall Response,

§. Television [.F.

. . . . . Freg. o
Bat i & e See pote & Y
Stagger tuned, Hot used. ot used, Sweep off. Het used, See note & ist I.£. primary See
7. Television I.F. ;s : B . - Saz noie B Frea. of next g
Stagger tuned. Hot vsed, Hot wsed, Swaes off. Hot used, S22 note & LE ool See
Set to vaiues
Television £, ) . e E recomasndad
& giégégr égﬂeée 19 me. 1. F. Picture i.F. S22 note A& Sce note &, - by See
manyfacturers,
S. Soung [.F. Amplifier Kot used. Kot ssed, Sween off, ot used, See note B Soung f.F. See
i0. biscriminator Hot used, Hot used. Sweszp off. Hot used See note b Sound (. F, See

Secondary

. Discriminator ) -
Primary and Sscond- 2 we. Sound [.F.  Scund I.E. Sse nots A Ses note B Sound . F. See

ary scope al ignment

§2. Television

6sciilster Hot used. Hot used Sweep off, ot used, See nots B, fae 157, Ses

" " )
. B F & se. Channet Lhannel See note & 3ee note & Bol used See
3. &F f Eraguency Frequency - N :
HOTE 4, The output control should HOTE B. This i¢ 2 step attenuator HOTE €. &n sviput contrel has b
always be at 2 mininum needed to get and should 21s¢ be kept as low as added 3o the marker amplitude may
& convenient defleciion on scope or possible, consistent with satise changed iadessndent of the "swes
volteeter. Dietoriion can be noted factory signal. frequency. Adjust sufficiently
on & pattern by a distinct flat top visible mark on swespy pattern
caysed by clipping in some stage. Aot enpugh ts distort gatis:
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Nt HaSE .
ERJECTION FHASING HARKER

1fficient for = WL
venient Sional 03C. and HMOD.
#ot used, or
i A 08C. and CH
B on VTYH. ° *
s#fictent for
venieat Signal ., ... 0s€. if,é #0D.
on3cope or ’ 08€. and ¥
PG oen VIVH ‘ “
0S¢, CE
ge note C. See note D, 6r
AEL ABS,
68C. CH
ee note C. See note B, or
ABS.
. 08€. €W
gg pote C. 8ee note 0. or
488,
08C. CW.
e pote . Hot vsed or
o 03C. MOD.
086, CH.
& note €. Hot used or
. 05C. HOD.
ABS. CW.
e note C. See note D. 14
08C.  cY.
€ note f. Hot used. MOD.
e note (. Hot used #0D.
ABS. (4,
e note C., See note D. or
08C. CW.
3 pote £ Hot used. Mok,
e Hote | See note O, Hot ysed.
&en KOTE B. The veoltage supplied to the
“‘i:ze horizontal amplifisr of the scope
ep” has an adjustment for phase so the
for forward trace and retrace will coine
Byt cide,

GPERATION CHART

CoHBECT CORNELT COREELT
GERERATOR se0PE ¥ivr
T4 {dots £ 10 {Hote F & H) 10

Convert Television Same as

ng?g-é? Znd Detector géig;;

: Load Resistence, b
Converter Television Same as
Grid. Ind Detector 'Sse} e
srtd. Load Hesistance. pe

Geid of Television
; Znd Betector Hot used,
last video Load Resistance,
Grid of Television
preceding Znd Detector Kot used.
video stage Load Resistance. "
Television ra 02
Cﬁgv‘egter nd Detector Not used.
Fid. Load Resistance. F e
: Television S5
Co%x;f'?;ter 2nd Detector Ssa&;;l :
- Load Resistance. g
) Television:
Cen:ieé'ter 2nd Detector Sst?eas
£ Load Resistance. el
tonverter fels\{i sion
Geid 2nd Detector Hot used,
X Load Resistance,
Converter - Top of ggm:ng
rid. Yolume Control Scope.
YTVH
Converter ~Top of éc
ame as
Grid. S'o!ume Control Scope.
Converter Top of
Brid. Yolume Control Hot used.
%éCeiyer  Top of AL YTV
Antenna  Yolume Contro) Ssame 3%
; cope.
. Picture I.F,
an‘:fe:l"'nea" 2nd Detector Hot used.

Load Resistancs,

gEmaRES

ff;ﬁ%zén using scope, usze Hod, 3ignzl.
Hhen wsing DC YTVH, wse CH. Signal.

&diust all sound traps for minisum
indication on meler or scope.

Use jumper across primary of trans-
former preceding grid, %o which cone
nection is made. Sese Fig. 4.2

As above. Continue until last video
1. F. transformer is adjested.

“only Slight readjustments should be

necessary.

When using scope, use Mod. Signal.
Hhen using DC VTVM, use CH, Sional.

Adjust all 1.F. coils to maximum
at freq. recommended by manufactur-
ers,

Only slight Eaadjustnents should be
necessary. See Fiqqra 4.4

Betune sécoﬁdarr of discriminator.
Then adjust |.F. coils for maximum
output. 3

Tene secondary of discriminator to
minimum between two signal peaks,

Adjust primary untii sides of dis-
crininator curve are equal or sym-
metrically spaced around marker freq.
See Figure 4. (Note 6)

Set tuning of television receiver to
middle range. Insert crystal whose
harmonic fails on the sound carrier,
Adjust oscillator trimmer for min-
imum signal between two peaks,

Adjust R.F. coil until patters is
maximum and like typical televizion
|.F. response curve, See Fig. 4.8

HOTE E. Be sure generator is pever
connected to 2 circuit carryingvolt-
age without using a blocking con-
denser in series with sutput lead.

NOTE F. An issiating resistor may be
advisable petween the scope and
point to which it is connected. Gen~
erally 5000 to 15,000 ohms will be
zatisvaclory,

HOTE G, Wilh scope connected, §.F,
transformers may be toucned up for
more symmetrical curve, - -

HOTE H. To sharpen the osciliatpr. -
marker pip and to remove some hash
caused by the receiver, a .0] nfg,
condenser may be placed across the
vertical input to the scope., .

NOTE |. Marker dial should be turned clear

to either end of dial. D
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Discriminator
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ary scope alignment
Television
gscillater Hot used.
& F. i6 mg.
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Picture §.F.
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Kot used.
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Sound (. F.
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possible,

Sweep off,

Picture {.F.
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weep off.
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by
wly,
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Pictyrs . F

Sweep off.

3weap off.

Sound L F,

Sween off.

Chanael
Fraquency

This is a step sttenvaior
and shoyld alsc be kept zs low as
consistent wiih z23iis-

factory signal.

nete &

ez aot
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)
ot
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&

Hot

Kot

See
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&
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See note & Sound §.F. See note C. See note D.
See note B, See note L. Hot used.
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HOTE €. An ouipul controel has been

HOTE B. The voltage supplied to the
horizontal amplifier of the scope
has an adjustment for phase so the
forward trace and reirace will coine
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3.2 ~ DPERATION CHART

03C. and HOD.
and LOY,

03C. CW
ar
ABS,

080, CH.
or
ABS.

08C.  CH.
or
ABS.

0sC. CH.
or
0S¢, HOB.

08C. (W
or
GSC. HOD.

HOD.

HoD,

ABS. CH.
08C.  CH.

#00.

Hoi used.
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HWhen vsing scoepe, usa Mod., Signal.
When using BC YTVH, use CH. Signal,

indication on meler or scone.

Lféj&si all sound traps for minimum

tfse jumper across primary of trans-
former preceding grid, to which con-
nection is made. See Fig. 4.2

bs above. Continue until last vides
1.F, transformer is adjusted.

Only slight readjustments should be
necessary.

When using scope, use Mod. Signal.
When using DC VTVH, use CH, Signal.

Adjust all (. F. coils to maximum
at fres. recommended by manufactur-
ers.

Only slight readjustments should be
necessarv. See Figure MW.|

Detune secondary of discriminator.
Then adjust [.F. coils for manimum
output.

Tune secondary of discriminator fo
minimum between two signal peakse.

hdjust primary until sides of dis-
criminator curve are equal or sys-
metrically spaced around marker freg.
See Figure 4.0 (Hote 6)

Set tuning of television receiver to
middle range. Insert crystatl whoss
harmonic falls on the sound carrier,
bdiust oscillator trimmer for min-
imym signal between two peaks.

Converter gigagééiéggf Same as
Grid. Load Hesistance, Scope.
; Televigion
!giéuigzig Znd Detector Bot used.
Load Resistance,
Grid of Television
preceding Znd Detscior Hot used.
video stage Load Resistance.
Television
Converter 2nd Detector Hot used.
rid. Load Resistance.
Television
ﬁoré:?gter 2nd Detector Ssacf;egeas
: Load Resistance. “
Television
Converter Same as
Grid, Ind Detector Scope.
Load Resistance,
Converter Television
Grid 2nd Deétector Hot used.
° Load Resistance.

Converter Top of ggsz:§
Grid. Volume Control Scope.
Converter Top of ggsz§§
Grid. Yolume Control Scope.

Converter Top of
Grid. Yolume Control Hot used.
Receiver Top of §§m§T§§
Antenna Volume Control Scape.
. Picture |.F,
Receiver 2nd Detector Hot used.
Antenna

Load Resistance,

KOTE E. Be sure generztor is never
connected to 3 cirevit carryingvelt-
age without using a blocking con-
denger In series with osutput lead.

HOTE F. &n isolating resistor may be
advisable vetween the scope and
point to which it is connscted. Gene
erally 5000 to {5 060 ohms will be
satistactory.

Adjust R.F. coil until

pattern

is

mazimum and like typical television

i.F. rassponse curve, See Fig. 4.6

HOTE 6. ¥ith scope connected, i.F.
transformers may be touched up for
more symmetrical curve,

HOTE H. To sharpen the oscillator
marker pip and to remove some hash
caused by the receiver, s .0! mfd.
condenser mav be placed across the
vertical input to the scope.

HOTE 1. Marker disl should be turned clear

to sither end of dial.



SECTION

ALIGHMMENT PROCEDURE

NOTE: Before using the 610A for the alignment of television sets it
would be well to refer 1o and read paragraph 5.1, Section V.

4.1 GEKERAL: ,

a. Manufacturers of welevision receivers usually
supply complete and deiailed information as o the
method of alignment for their particular receivers
and in all cases the method suggested by the
manufacturer should give the best results on his
‘equipment. Nevertheless, a genesalization of the
alignment procedure will help ie an understanding
of the method of employment of the Medel 610A,
Basically, the aligoment for all receivers follows
the same paitern. An understanding of the methods
suggestedin the following pages will put the pwaer
of a Hickz}k 610A Television Aligoment Generator
in position to save much valuable time in the in-
terpretation of manufacturer’s inswuctons (usually
requiring the employmem of several pieces of
equipment not needed when the 610A is used)

b. Again, you are cautioned as to the absolute
‘necessity for a solid ground connection. Best re-
sults are obtained when a metal bench top is
usedeeeand, additional grounding may be necessary
if the sweep pattern is changed when any piece of
equipment or lead wire is touched. If additional
grounding is found necessary, a ground strap is
included as part of the Model 610A generator,

¢, Television alignment methods are common
sense methods and follow closely to ordinary radio
alignment theory, so a good radic service man
should have no difficulty in the profitable appli-
cation of his alignment generator.

d-i. In the following discussion the order of
alignment i$ as follows;

TELEVISION IF SOUND TRAPS: Sipce the
sound and the picture beat against the same
oscillator, the sound frequency (4.5 mec. from
the picture} will come through the video cipe
cuits and canse the picture to weave and bob
along with the audio, unless provisions are
made to wap the sound. Traps are adjusced
before video IF alignment because there is a
possibility thar later adjnsiment will upset the
alignment., : ;

d-2.* TELEVISION ADJACENT CHANNEL
TRAPS: According to FCC regulations, ad-
jacent channels (for example, 5 and ) must be
at least 75 miles apart but FM sound from 5
may interfere with the picture of & on receivers
located berween the two stations, Sisce the
sound of § may beat &gagg::”:: the receiver local
oscillator and eod upin th
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jacent chaonel freqguescy. This trap should
zlso be adjusted before video alignment.

d-3, TELEVISION IF AMPLIFIERS: These
are aligned next, and the order of alignment
should start with the amplifier feeding the
detector. Stages are then aligned in order -
working back toward the RF section,

d-4, SOUND CHANNEL: Here, the align-
ment can be made using methods thar have
already been employed on FM receivers.

d-5. TELEVISION RECEIVER OSCILLA-
TOR: This is an important adjustment and
manufacturer’s specifications should be fol-
lowed closely.

d-6. TELEVISION RF¥ AMPLIFIER: This
is the last adjustment, and the overall re-
sponse curve and the sensitivity of the set
can be checked at this point,

4.2 TELEVISION [F SOUND TRAPS:

a. For this adjuswment of the scund waps, the
output of the signal generator 610A should be’
connected to the mizer grid or to one of the IF
amplifier grids. Checking the circuit diagram of
the recelver will reveal other possible locations
for this connection, since all that is reguired is
that the signal is fed in shead of the traps ‘that are
o be adiusted, A 1000 mmf, capacitor is recom-
mended so that AVC action will not be affected.
if changing channels or tuningthe receiver changes
the pattern, then one of the signal generator os-
cillators is beating with the receiver local oscil-
lator. When this happens, remove the oscillater
tube while adjusting the sound waps and IF amp-
lifiers. ,

b. Set the contrels on the 610A as follows:

‘Range Selector’ to ‘Sweep off’,

‘Marker® 1o the sound map fz‘eqaeﬁﬁy, .

“Marker iﬁgécﬁ@fx to one-half on.

“Multiplier’ and K Jatput’ to a range and
setting that gives a convenient reading.

‘Int, Matker’ to "OSC' and set 'Mod.” or
fCW as desired. '

Other conwols are not used,

c. The above settings turn off the sweep oscil-
lators and only allow the marker variable oscilla-
tor to operate i‘?@éﬁéﬁ:?ﬁé o i‘iﬂi’"&%}éiﬂ 53% All thar

ok
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Figures ¥.1 - 4,2 -- Typical Television Iatermediate Freguency

bmplifier and Detector

d. The indicator may be an oscilloscope,
BC voltmeter, or AC vol tmeter connected
across the video detector load resistor.
(See Figures 4.1 and 4.2). When an oscil-
loscope or AC voltmeter is used, the marker
oscillator should be modulated. It is some-
times advisable, especially when connecting
a2 scope to this point, to insert an isolat-
ing resistance of 10,000 to 36,000 ohims in
series with the scope lead and the video
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detector load resistance. For a more sen-
sitive adjustment, 2 vacuum tube voltmeter
may be connected across the load resistor,
but usually the scope is emploved in the
alignment of the vides circuits, and it may
be left across the detector load resistrr
during the entire video alignment. When
using the scope as an indicator, the hori-
zontal .amplifier may be shut off and a thin
vertical Jine will result, When the traps



~are properly adjusted, the line will get to

‘its wminimun length. In some receivers the
contrast controel af{fects the bias an IF
tubes. In this instance, set the contrast
sometimes called “Picture” control to one-
half rotation or te the value recommended
by the manufacturer.

e. After the signal generatorand indicator
hzve been connected, adjust the “Output
Control’ te give a convenient reading on
the indicator. Always use the minimum out-
put necessary as a protection against over-
loading. Starting from the last trap and
moving forward, adjust all accompanving
sound traps for minimum indication on the
scope or other indicater. As traps approach
the correct setting, the signal generator
output may have to be increased.

f. If the receiver being aligned has ad-
jacent channel traps, reset the “Marker” to
the corresponding frequency and repest the
procedure,

oy 5000
ovoes [
|

)ﬁ S

™~

R ]

%.3 TELEVISIOH IF AMPLIFIERS:

a. Most service men take for granted the
the fact that s television channel is 6 me.
wide and don’t give it another thought. If
you stop to consider that an entire broad-
cast band can be put into just one televi-
sion channel 600 times, you’ll have sowe
conception of the nature of the probler in-
volved in getting a wide enough band pass
in the video amplifiers.

b. All of the tricks that were used to
sharpen up an IF response curve in a com-
munication receiver had to be applied back-
wards in order to make the IF amplifiers
broad enough.

¢. For the most part, the broad band
characteristics of a television receiver
are obtained in one of two ways: the trans-
formers are overcoupled, or stagger tuned.

The two methods require slightly different
techniques of alignment. and will be dis-
cussed separately.
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|
?
|
i
1
e
i

|
s
Lya

N

Flg. 4.5 ~ Television If Response

coupling-«IF Stages wme"Ping"

SOUND PICTURE
B D




.;Lm
» B
v B
=
@
o B
S @ )
9 o
& a0 a
o
=
&

B
t ve
J

ha

G

tput

] - B
- = 2
- E & g
ven g
L8 Do %
of ol e o
dwd B g e

(e
e
b o
;W
s.uuwmﬁ
@
o
53
,?u.g
% &
2 o B
£ ¥y
] &
: B o >
s = -
w o . 3
& ) oy =]
& W ozgom S5 T @
% s ﬁC,EMEu g 4]
ak o SooiaYaes st
s Rl © L
mb oy g ¥R @ g B
B ;_ﬁngwi@ ~ g
= 0 @ .l.ﬂmCestrﬁ
2 g Tg e
az Ee -nw Yo,
[y a2 ol om e g
. =W o & o gy
& @ 9w d e
Y e ced R e w w g
PR s A 1) S o
= e =) O L @ B o oem gy
» e W R e g
= OO0 E oW 8O W e




¢. The output of the signal! generator is
connected to the grid of the last video IF
amplifier through a 1000 ‘mmf. capseitor.
See Figs. 4.1 and 4.2 for typical television

A

ircuils. )

5 e

d. Since the primary of the transformer
preceding the grid where the signal is
applied may act as trap (putting a hole in
the response curve), connect a jumper across
the primary coil shorting out the tank. In
the circuit illustrated in Figure 4.2 a
jumper would be connected across the pri-
mary of the transformer, the secondary of
which is fed from the signal generator,
Referencing Figure 4.1 where the signal
generator might be connected in at the grid
of a tube which is preceded by a single
tuned circuit, a jumper should be connected
around this tuned ecircuit.

e. Each manufacturer supplies alignment
tharts or response curves, and the accomp-
anying instructions should be.followed to
the letter. Although each stage may have a
espsrate chart, the addition of the various
stages should lead to an overszll trace
similar to that shown in Fig. 4.5

f. After the last video stage is aligned,
remove the jumper and repeat the alignment
procedure on the stage preceding the one
just adjusted. Drop back stage by stage
until all IF amplifiers have been aligned
‘to give the overall response nécessary as
specified by the manufacturer.

g. During the entire alignment procedure,
markers should be injected om the response
trace as recommended by the manufacturer’s
charts. This will be an aid in emphasizing
the right frequencies on each chart. As
explained in the earlier sections, two
types of markers are provided, both being
set by the same “Marker” dial. When using
the internal oscillator as a marker, the
“Int. Marker” switch should be turned to
“O0SC”, and pips will result as shown in
Fig. 4.5. The absorption marker will make
indentations in the pattern as shown in
Fig. 4.6, and the amplitude of either type
marker may be changed by adjustment of the
“Marker Injection” control.

4.6 STAGBER TUMED IF %%?ié?égggi

a. In general, each IF transformer of a
stagger tuned amplifier may be tuned ts a
different frequency, so that a different
method than that described in Paragraph
4.5 is required for alignment. If the re-

ceiver is ne

badly out of alignment, or
gervice instructions
2 signal generator can
the converter grid, so
icture may be seen at all

“Urtput and Maleiplier”™ --- minimum set-
ting that gives an indication,

“Marker” -<- to the center frequency of
the first IF coil to be aligned.

“Injection’ -~ Adjust for s convenient
output on the lowest range of
the indicater.

“Int. Marker” --- “0USC” and *'CW or Mod.”

b. As in the adjustment of the sound
traps, an oscilloscope or a VIVM may be
used for the indicstor. Again the “Int.”
marker is set to “Mod.” when the scope is
used, but for the D.C. VIVM indicator, set
the marker to *CW”. When using this method
of alignment, the scope or meter should be
connected acress the video detector load
through a 10 or 50 thousand chm isclating
resistor. The scope internal sweep may be
set at 400 cycles in order to see the mod-
ulating signal, or the lorizontal amplifier
may be turned off and a thin vertieal line
will result. Since all that you wish to see
is 2 maximum indication on the scope, the
lstter method may prove more satisfactory.

¢. The marker has already been set to the
frequency of the first video IF coil to be
aligned so adjust the coil for a maximum
indication on the meter or scope. To guard
against tube saturation be sure that you
have used the.smallest amount of signal
that gives you an indication.

d. After the first wideo IF has been
aligned, set the marker oseillator te the
next frequency---that of the second IF
transformer to be aligned---and repeat the
the operation. Each IF is aligned in turn,
and at the finish an overall picture should
be checked by tuning the “Range Selector”
to “0-40me. ¥ and adjust to the center fre-
quency of the IF strip. All fpeaks and the
video carrier frequency should be checked
againzt the markers suggested by the man-
ulacturer. The “Marker” oscillator is used
for this operation, and while the sweep is
tracing out the response curve, slight re-
adjustments may be made on the trimmers for
best resules.

4.7 SOUND IF AMPLIFIER:

a. In aligning the sound channel several
methods may be used, and undoubtedly you
have discoverved your own method for the
alignment of an FM receiver. Nevertheless,
two methods will be présented in this see-
tion that should help in the employment of
the hlodel 610. These methods are not limited
to television FM receivers, but may be used
on standard FM radios as well.
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4 volume
is point a
curve such as shown in Figures 4.8
should be ohtained.

This type of discriminator circuit is
always preceded by a limiter stage as in-
dicated in Figure 4.10. By connecting at
point A, the limiter grid load resistance,
a response curve suchas illustrated in Fig.
4.3 may be obtained which would give the
overall sound IF response characteristics.
The band width, as indicated in Figure 4.3,
of 53000 cycles for broadeast receivers,
will in general, in the case of television

sound 1F stages, be

@
ratio detector, is illusts

the sty
4.11. In the case of the ratio detector,
the scope or the indicating voltmeter should

be connected at the high =nd of the volume
control. With the scope so conpected, the
response curves of ratio as well as Fostep-
Seeley discriminators, are indicated by
Figures 4.8 and 4.9. It might be noted in
both cases that the marker pip has been in-
serted at the exact sound frequency. In the
case of ratic detectors it is generally im-
possible, due te the faect that ne limiter
is used, to be able to display the overall
response curve as illustrated in Figure 4.3,
independent »f the discriminator stage.

ORMECT SCOPE HERE FOR
DISC. ALIGNMENT

A
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T8t VOLUME
== CONTROL
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=
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Fig. .10 - Foster-Sseley Type Discriminator Cireuit

Li

ARG, w—p—
o

i
i
i
ST S——— !
I
| ; I :]r;“ Tee Lece
||| Fee L3 rl ( > I
7= = . 3=C6 = 2R3
Ao N ! \ o=y e Sl B0 Lk TC%
i : =
1 co | - Re
b cmghvlis i o pias oy inic =
B
~it ‘“‘ S AUDND
SRS Cio _I___. cii
&+

Fig., 8.1 - Katioc Detector Type Biscriminstor Civenit
12



"4. In the first method, the signal gen-
erator is connected through a 1900 mmf.
condensor to the comvertar or first video
IF grid. The' oscilloscope is connected
through an iselating resistor to the high
end of the volume control, or inte a special
jack provided on some television receivers.
Manufacturer's specifications will tell you
the location of this jack, if one is em-
ployed. The contrels on the Model 6104 are

now set as follows:
“Range Selector to “*Sweep Gff”.
“Marker” to the frequency of the sound
IF amplifier.
“Int. Marker®” to “Mod™.

“Marker Injection” «-- advanced until
the signal cen be seen on the
scope or heard from the loud-
speaker.

All other controls with the exception
of the“Cutput Multiplier” and
“Output Control” arenot used.

e. Should a crystal of proper frequency
for the scund chanmnel be available, it could
be connected into the jack provided on the
front panel and either modulated or unmod-
ulated signal used. In this case, the in-
ternal markeris turned “Off” and the crystal
is used as the source of freguenecy for IF
alignment.

i. If no signal is heard, the secondary
of the discriminator should be detuned
widely until anindication is present. Next,
adjust all sound IF transformers for the
strongest signal, and then readjust the
secondary of the discriminator for a min-
imum signal,

g. For the final adjustment of the dis-
criminator, a sweep signal is best used and
a discriminator response curve obtained.
Set the “Frequency Adjustment’ and the
“Range Selector” to the proper frequency
for the sound channel, and usé the “Int.
Marker” as described in the video aligmment
section. Adjust the primary and secondary
of the discriminator until the pattern looks
like Fig. 4.9. For best results, the two
humps are symmetrical about the marker when
it is set for the center frequency of the
sound IF. This adjustment should be made so
that the two peaks are of maximum amplitude
and come in at marker frequencies specifiad
by the manufacturer.

switch the scope sync. selecter to “external®
The synchronization voltage then applied to
the external sync. bindingpost may be obtained
by tapping off the input filter of the re-
ceiver power supply. (See Figure 4.12) If
the receiver uses a full wave rectifier,
the input ripple will be 120 cycles and
“sync.” the sweep pattern in to form an “X",

Z I ~CONNECT TO
! @m~. | EXT SYHC
e / N | oM SCOPE
: !
it ke I
i - Y s e ) / 10
; \. HO0 [

14

; R,
i f\-:1ﬁv;: OF SET

Fig. #.12 - Receiver Power Supply--120 Cycles
for X" Type Discriminator Trace

agg

i. The crossover point on the “X” should
be the location of the IF marker.

J- An alternate method of adjusting the
FM section of the receiver makes use of the
sweep generator throughout the entire align-
ment, and in many cases this is a more
rapid, satisfactory procedure.

k. In the employment of this method, the
discriminator is aligned first using the
sweep method just discussed, but the gener-
ator is connected to the grid of the sound
IF tube preceding the discriminator.

1. After the diseriminator is aligned to
conform to Figures 4.8 or 4.9, connect the
generatoy to the grid of the miwer {or con-
verter) and align all sound IF amplifiers
for a maximum discriminator sweep pattern
that shows no distortion. It should be clear
that a properly aligned IF strip will give
the maximum undistorted discriminator re-
sponse.

.8 OSCILLATOR ADJUSTMENT:

a. To obtain proper adjustment of the re-
ceiver oscillator, connect the generator to
the antenna input and set the channel sel-
ector of the receiver to the channel needing
aligrment. The " fine tuning” adjustment of
a receiver not having automatic frequency
control should be turned to the widdle of
its range,




43 %?%
load resistors. 1§ the
as illustrated in Figure 4.11
a scope or AL voltmeter could slso be cone
nected at the high end of the volume control.
if a DC voltmeter is used, it should be
connected at the junction of 3 and C5.

c. Employing a crystal whose harmonic
falls exactly on the sound carrier frequency
will give the best results in the oscillator
adjustment. A socket is provided on the
front of the panel for the insertion of the
crystal, and adjustment of the oscillator
iz necessary until a 400 cycle sound is
keard from the speaker or observed on the
scope. Since the center frequency of the
discriminator is nonresponsive to an AM
signal, but each side of this frequency is,
proper adjusiment is st a point of minimun
signal. Potation of the oscillator sdjust-
ment in either direction should givea louder
tone. Using a VIVWM at the discriminator or
ratic detector center will show positive
readings on one side and negative readings
on the other side of the IF frequency. Some
receivers employing automatic frequency
control reguire a setting of the discrimin-
ator center voltage at & value other than
zero. Care should be taken to consult manu-
facturer’s alignment instructions on re-
ceivers using automatic frequency control.

.9 BF ADJUSTMEHT®

a. This is usually a trimming-up adjust-
ment where the generator is connected to
the antenna, and the sweep is set for the
middle of the channel being sligned. The
“Mc. Sweep” should be set for about 10' me.,
and the scope connected to the video de-
tector load resistance as bafore. At this
point BF trimmers are adjusted until the
response is a maximum corresponding to the
typical trace of Fig, 4.5,

b. It will be noted in Figure 4.5 that
markers have been inserted on the overall
response curve. In order to obtain such
merkers in receivers which have one stage
of HF preselection, it may be necessary to
connect from the “External Marker” binding
post to some place along the IF stages. The
reason for this being that in receivers
where preselection is found, the marker
frequencies which are in the vicinity of
20 me. will probably not ride through the
RF stages as these stages are tuned for
chaunel frequencies from 44 me. on up and
would probably reject the lower frequency
IF markers. When making such a connection,
the marker injection control can be used to
control the strength of the markers.

¢, It is possible on some receivers, tuned
to channel 2, to get two response curves

14

st

d. Since Channel 2 covers 54

the fixed oscillator of the
muast be emploved to heter
oscillator. In this ins
cillator operstes from i

beats with the 75 me. to give the required
54 to 60 me. If the receiver uses a sound
IF of 21.25 mc., and the sound carrier comes
in at 59.75 mec., the receiver local oszcil-
lator will have to be set at 81 mc. to get
the IF frequency. The 8! mc. will beat with
the variable oscillator in the Model 610A
to produce a difference of 54 to 60 mc, This
frequency may then be picked up by the re-
ceiver to produce a response curve displaced
from the desired curve, but of much lower
amplitude. Adjustmentof the fine cuning will
move the parasite curve in a direction op-
posite to that of the main curve.

.10 PRELIMINARY HOTES

a. Under certain circumstances it may be
advisable to terminate the output cable from
the 610A in a non-inductive (not wire wound)
resistor of approximately 50 to 100 ohms,
before connecting to the receiver under test.
If suck’ termination does not affect the re-
sponge curve, it is not necessary. 1§ it does
affect the curve, it is probably advissble.

b. It is always imperative to render tne
local oscillator in the receiver inoperative
in making any alignments in the IF stages.
This can generally be done by removing the
local oscillator tube or by any temporary
electrical comnection which would cause this
local oscillator to cease operating.

¢. PResponse Curves - The response curves
illustrated in Figures 4.5 and 4.6 are the
type which would be ordinarily expected
when using the Model 610A with Hickok
oscillographs having provisions for return
elimination.

When using other scopes where return e-
limination is not available, a condition
might exist in whith, for example, Figure
4.5 might appear as illust~ated in Figure
4.13 or Figure 4.14.

If the phasing control had been adjusted
so that the left hand side of the forward
and reverse trace overlapped, the other, or
high frequency, side of the trace might fall
as illustrated in Figure 4.14. Likewise, if
the phasing control had been so adjusted that
the right side of the trace were made to
overlap, then the left hand side might appear
as illustrated in Figure 4,12,

In any-case, this would not be detrimental
to the proper alignment of a television re-
ceiver since markers are always used to
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identify frequencies along the various parts
of the curve. The fact that the forward and
reverse overall trace might vary somewhat in
width would still not affect the alignment
curve or proper alignment of IF stages. In
some receivers the two curves may exactly
overlap, and in certain other cases, they
may be displaced slightly as illustrated in
the above Figures.

If the double trace is in any way confusing
to the operator and the scope being used has
provisions for Z axis or intensity medula-
tion, it would only be necessary to apply 60
cycle voltage of the proper value to the in-
tensity modulation input to eliminate either
of the traces,

d. Inter-Carrier Sound (I.C.8.) Systems -
Many of the sets on the market today, es-
pecially the 7" electrostatic deflection
type, are using what is know as inter-carrier
IF stages. In the other type of IF systems
described later in this book, the sound is
generally separated shortly afeer the first
detector and fed through its own IF amplifier
stages, generally tuned for approximately
21.25 me. The picture or video IF amplifiers
are tuned to 4.5 me. above this, (25,75 me.),
and have one or more traps tuned to the sound
IF frequency to eliminate any sound inter-
ference with the video stages.

In the inter-carrier sound systems the
principle is somewhat different in that the
sound and picture IF frequencies are carried
through the same IF amplifier stages which
are capable of passing both the 21.25 and
the 25.75 me. freguencies.

With refevence to Figure 4.16, it will be
noted that the first video amplifier follows
the second detector and from this the am-
plifier is fed through a choke, L1, the video
signal, which is aniﬁ amplified @ﬁé §§ﬁ§g€§
to the control grid é the picture ’
" this fir 13
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rates, you might consider the transmittier
being on the air with both the video and
sound carriers, but neither of these carriers
being modulated. Since the sound carrier is
always 4.5 mc. above the picture carrier at
the second detector, these two carrier fre-
quencies will heterodyne against each other
to produce an unmodulated 4.5 mc. signal.
Since the sound carrier is frequency modu-
lated and the picture carrier amplitude modu-
lated, as soon as the sound carrier begins
to be frequency modulated by the audio signal
there will be a frequency modulated signal
generated centering around 4.5 me. This fre-
quency modulated signal carrying the sound
is taken from the plate of the first detector
tube and amplified at this frequency and ap-
plied to the FM detector and subsequently
amplified by audio frequency amplifiers.

The alignment of intermediate freguency
stages emploving the intercarrier system is
very similar to that employed in aligning
video stages in the other type of receivers.

The signal may be fed in at the {irst de-
tector and the scope connected at the video
detector or output of the first video am-
plifier.

The manufacturers will always give typical
response curves showing markers at various
points along the response curve. In a case
of intercarrier IF’s, however, the response
curve is generally wider from the band pass

characteristic gaaadg&int than the video
response curve of receivers not using 1.G.5.
systems since it has to pass a band width of
4.5 we, In this 1.C. 8. system, of course,
there are no sound traps in the IF stages te
be aligned.

After obtaining the proper response curve,
the signal geserator should be adjusted te
produce a signal frequency modulated with
center {requency at 4. This bégaai is
generally control grid of
first s it is g
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a&. 0-40 MC. RANGE: When the main dial on
this range is indicating 0 mc., the variable
frequency oscillator is operating at 75 me.
and heterodyned against the fixed oscillator
also opegating at 75 mc. The resultant fre-
quency, 75 me. minus 75 me., would be 0 me.
When the main dial is turned to indicate 40
mc. on this range, the mwain variable oscil-
lator is shen operating at 115 mc. and the
resultant heterodyned output frequency will
be 115 mc. minus 75 me., or 40mc. Thus, the
main tuning dial on this range is calibrated

in terms of the frequency difference between

the main variable and the fixed escillator.

b. 35-75 MC. RANGE: In this range, the
main tuning dial is calibrated in terms of
the difference between the main variable and

the 150 mc. fixed oscillator. Thus, with
the main variable oscillator operating
at 75 mc. the dial will indicate 75 me.
as 150 mc. minus 75 mc.= 75 me. With the
main variable operating at 115 mec. the dial
will indicate 35 me. as 150 me. minus 115
me. = 35 me.

€. 75-115 MC. RANGE: When operating on
this range, the fixed oscillators are
rendered inoperative and the dial calibrated
directlyin terms of the fundamental frequency
being generated by the main variable oscil-
lator,

d. 150-230 MC. RANGE: In this range the
main dial is calibrated in terms of the second
harmonic of the mainm variable oscillator.
In this connection, it might be stated that
when turning the range switch to this range
the fundamental sweep deviation of the main
variable oscillator is reduced to half that
indicated by the megacycle sweep dial. If
thisz were not done, the deviation, 23 a
result of using the second harmonic of the
main variable oscillator, would be double
that indicated by the deviation dial.

5.2 ACCURACY OF THE VAR!OUS RANGES:

a. In factory calibration the accuracy of
the 75-115 me. oscillator is held to plus
or minus one division on the 75-115 mc. scale
on the main dial. This represents a potential
error of or +.2%. Actually, we do
! guarantes this range in
uch a high degree of ac-

we, as many other manufacturers of signal
generators, guarantee {requency accuracy to
approximately 4 1%. Actually, we feel that
an accuracy of 4 0.5% may be meaintained in
the field under nowmal conditions.

Assuming a case where the error in this
oscillator might be as much as 0.5%, this
could conceivably result in an error at,
for example, 100 mc., of 0.5 mec.

b. We also hold the 75 me. fixed oscillator
te an accuracy of 4 0.1% or 4+ .075 me. Here
again, we can not normally expect to hold
this oscillator to such an accuracy under
all conditions. We are sure, hewever, that
barring some major change in components or
other factors, that this oscillator will
hold to well within 0.5% or 4 .375 mc.

Now to consider what effect these potent-
ial errors of the main variable oscillator
and fixed oscillator might have when hetero-
dyning these two together to produce fre-
quencies in the 0-40 mec. or 35-75 mc. range.

c. 0-40 MC. BRANGE: Assume the 6104 were
being used on the 0-40 mc. range to produce
a frequency centering around 25 mc. which
is the frequency of the IF stages in tele-
vision receivers. To produce this 25 me.,
the main variable oscillator would be op-
erating at 25 mc. above the 75 mc. fixed
oscillator, or 100 mc. We assume an extreme
case but still within the realm of possibil-
ity, an error of 0.5% in both oscillators.
The main variable oscillator might be off us
much as 0.5% of 100 me., or .5 me. The fixed
cscillator might be off as much as 0.5% of
75 me. or .375 mec. If, by some remote chance,
these wwo errors existed in such magnitude
and additive, the potential error frequen-
cywise, might be as much as .5 mc. plus .375
mc., or .875 mc. Such an error in 25 mc.
being generated as indicated by the dial
would result in an error frequencywise of
approximately .875 mc. in 25 mc., or 3.5%.

d. To analyze the negligible effect of
such an error, or one even in excess of this,
in a practical case of alipnment, let us
assume for the moment that the 610A generator
calibration of both oscillators were exactly
accurate but we had no marker oscillators
to use in connection with it.

The generator is being used to display the
the response curve of an IF strip, the sound
traps of which are tuned to 21.25 me. snd
the picture IF tuned to 4.5 mc. above this,
or 25.75 mc. {a common practice). In this

s

response curve il-
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Fig. 5.1 Typical Response --
25 MC 1=F Strip .
frequency setting of the main tuning dial.
This would, for all practical purposes, mot
tell us the frequency of the dip at point
“A” which is supposed to be at 21.25 me.,
nor would it tell us that the 50% down peint
at the right side of the curve, point “BY,
was at the picture frequency which is sup-
posed to be Z25.75 mc.

It becomes evident therefore, that the main
FM oscillator becomes only the vehicle or
means of generating a response curve and
that 2 marker oscillator is the instrument
necessary to give meaning to that response
curve in terms of frequency.

In actual practice, the operator turns the
range selector switch to a renge covering
the desired frequency band and then rotates
the main tuning diel without particular re-
ference to its exact reading until the re-
sponse curve is centered on the screen. He
then uses the marker oscillator which is
accurate to .25% and proceeds to make the
necessary adjustments in the receiver to
bring the proper frequencies, as recommended'
by the manufacturer, into their proper places
on the IF response curve,

Obviocusly then, since the main FM oscil-
lator is merely the vehicle, its calibration
accuracy within reasonable limits (5, or
even 10%), is, for all practical purposes,
of minor importance.

e. The foregoing explanation of the use
of the FM oscillator and marker oscillators
holds equally true of the overall response
curve or for that of the * front end” or RF
section only. The only difference being that
when displaying an BF response curve only
for any one of the 12 channels where the
marker frequencv would be other than 19-31

o
el

orporate
in thet v covering from
19-31 mc. . which is held to an accuracy of
much better than .2%, and as long as this
marker oscillator is this accurate and used
for establishing the exact frequency of the
response curve, it is not necessary that the
main variable oscillator accuracy be held to
any closer than that to which it is held in
the Model 610A.

f. Consideration was given in the design
of the 610A not to calibrate the main dial in
terms of frequencies which could be read to
as close as .2%, since this main dial ac-
curacy was not of paramount importance. It
would have been guite possible to have merely
calibrated the dial, for example, between
20-30 me. with a line indicating that 20-30
mc. was being generated between the points
now identified as exactly 20 and exactly 30
on the main tuning dial. This would have, for
practical purposes, been perfectly satisfact-
ory as we are not depending upon the ac-
curacy of the mein dial, but rather on the
marker oscillator, to establish exact fre-
quencies necessary in IF alignment. Likewise,
we could have calibrated the main dial in
terms of channels rather than in exact meg-
acycles. For example, channel 2 covers from
54-60 mc. and a line could have been put on
the main dial between the points now occupied
by 54 and 60 mc’s. indicating that within
these limits existed channel 2, and likewise,
for all other chamnels. It was our theught,
however, that it would be more convenient
and a feature desirablé by the serviceman,
to have a dial indicating in megacycles dir-
ectly rather than merely in channels or
spproximate megacveles.

Looking at it from a practical standpoint,
if we are aligning, for example, IF stages,
the generator is actually sweeping at least
5 me. either side of center frequency which
can be assumed to be approximately 25 me.,
or frequencywise, the generator is constantly
varying 20% either side of the frequency
indicated by the main tuning dial.

Some manufacturers have elected to either
calibrate their generators in terms of chan-
nels or, in some cases, even stated that on
for example, band “A", as the vernier knob
was rotated, the frequency changed from ap-
proximately 10 to 50 me. and depended upen
the operator to be able to . this knob in
such a menner as to give him the frequencies
reguired within this rs




g. It is the purpose of this eXApianation
to give you the basic action and sccuracies
to be expected in the Model 6104 and to point
out that this instrument is capable of ac-
carately aligning any television receiver. A
crystal jack is incorporated in the front
panel and crystals are available for any
frequency within the range of the Model 610A.
These crystals are available at a very nominal
cost and when used in connection with the
Model A10A, permit frequencies to be generated
to an accuracy of .005% throughout the entire
range of frequencies covered by this tele-
vision alignment generator.

~h. AM-FM RECEIVERS: From the foregoing, it

will be evident that the 610A4 would in no
way be considered a practical generator for
the alignment of amplitude-modulated
receivers. However, it can readily be used
in connection with the alignment of FM
receivers.

5.3 GEWERAL:

a. You now possess one of the finest ana
most versatile pieces of equipment for high
frequency work cn the market. Don t make
the mistake of putting your alignment gen-
erhtor on the shelf in the “shiny-equipment-
to-impress-che-customer” class. Because the
name is “Alignment Generator” does not mean
that it should be saved for slignment only,

L. Yeu are probably familiar with the
method of signal tracing employed in AM re-
ceivers. By using the same procedure, but
with your alignment generator, you can 180~
late difficult video and audio troubles.

5.4 SWEEP SHOOTING THE VIDEO CIRCUITS:

~ a. Probably the best way to use this
method is to practice on a receiver fresh
from the factory and proven to be in good
operating condition. Connect the scope to
the video detector as inm the alignment pro-
cedure, and feed the signsl generator in at
the grid of the last video IF amplifiér,
with the controls set as follows:

“PM-TV” Switch to TV position.

“Megacycle Sweep”-cooe -nn 0 me.

“Frequency Adj” --- to the center fre-
quency of the stage uhder
alignment,

"Hange Selector® - §-40

“Output Control” and “Output Mulei-
plier” --- to a value giv-
ing a convenient deflec-

tion on the scope.

Other controls not used.

b. Note the setting of the amplifier on
the scope, and also record the “Output Con-
trol” and “Output Multiplier” settings on
the generator. Make a rough sketch of the -
scope picture on a data sheet, and you now
have a record of the response of a good
stage. Repeat this whole process stage by
stage and make a record of each operation.
Now, when a receiver with trouble in the
IF that cannot be easily located comes into
the shop, repeat these tests. If any re-
sponse curve differs from the recorded
values, the receiver may merely need an
alignment, and this should bhe done., If the
generator output has to be turned up too
high to gat the same deflection on the scope
thet was recorded from the geod receiver,
then that stage is st fault. Always start
sweep shooting at the last video IF and
sotk toward the front of the set.

c. Sometimes, a loose connection or a
faulty capacitor will give you a bad time.
Using the method of sweep shooting, you can
look at the response and apply some “ seat
of the pants” radic methods to the televi-
sion receiver. You can squeeze capacitors
and poke arocund with your rubber gimmick
while watching the response curve. If any-
thing jumps, youmay have found the trouble.

d. At any rate you can see the possibili-
tigs of sweep shooting as a method of iso-
lating troubles. Watech the high-voltage
when using this method, or the response
curve may not be the only thing that jumps.

5.5 SWEEP SHOOTING THE AUDIO CIRCUITS:

a. The method of sweep shooting in the
sudio circuits follows exactly as the method
in the video circuits. The scope and gen-
erator are comnnected end sdjusted for an
alignment and records are made of stage
sensitivity and wave form. When the trouble
sei errives, comparisons cen be made and
the stage giving the trouble isolated.

5.6 CHECKING TBLEVISION TUBES IH THE RE-
CEiveR:

a. While the sweep shooting methad is
being used to check gain per siasge, the
tube of a low gain stage may best be check-
ed by straight substitution of a new tube.
If the response pattern jumps up to its
nomal value, then the trouble was the tube
end it can be replaced.

Pt
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HICKOK

REF ; NAME AN TYE&r
SYMBOL | CODE NUMBER NAME AND DESCRIPTION FUNCTION

C1 311011 CAPACITOR: §§g§g’:i§h 500 mmf

C2 wﬁé’-}%?;?f{, Same as C1

3 3110-4 CAPACITD ﬁé‘}%ﬁé&i? 15 mmf, 500 9VDC,
10%, zero temp. coef., ceramic

C4 CAPACITOR: Same as C1

C5 3115-1 CAPACITOR: 3 - 12 maf, wimmer

C6 3120-22 CAPACITOR: 41.6 mumf, dual variable

c7 CAPACITOR: Same as C1

s 31156 CAPACITOR: 1-8 mmf, trimmer

o CAPACITOR: Same as €5

C10 CAPACITOR: Sameas C3

C1: CAPACITOR: Same as C3

Ciz CAPACITOR: Same as C1

C13 CAPACITOR: Same as C1

Ci4 3110-12 CAPACITOR: Special, 1000 mnf, ceramic

C15 CAPACITOR: Same as Cl4

Ci6 CAPACITOR: Same as C1

Ci7 CAPACITOR: Same as C14

Cig CAPACITOR: Same as C1

Ci9 3105-2 CAPACITOR: .005 mid, 600 V, paper

C20 3165-13% CAPACITOR: .1 mfd, 400 ¥, wbular

22 3105-133 CAPACITOR: .05 mfd, 200 V, mbulas

Cczz CAPACITOR: Same as €19 ,

C23 3005-8 CAPACITOR: 470 mmf, 500 ¥, 10%, mica

C24 3105-4 CAPACITOR: .01 mfd, 400 V, paper

25 3115-2 CAPACITOR: 6.5-35 wmf, trimmer

26 3120-24 CAPACITOR: 45.7 mmf, dual variable

C27 CAPACITOR: Same as (23

28 3085-42 CAPACITOR: 3 wid, 250 V, elecwrolytic
{28, €36, C37 in same can)

29 CAPACITON: Same as €5

231 CAPACITOR: Same as C5

C32 3095-5 CAPACITOR: 100 mmi, 506 V, 10%, mica

C33 3105-134 CAPACITOR: .1 wmfd, 200 V, rebular

34 3095-9 CAPACITOR: 1000 mmf, SO0V, 10%, mica

35 3110-14 TOR: 3 mof, ceramic, special

36 OR: 20 mid, 350 V, %?ﬁ%é%ﬁ%ﬁ?iﬁézg
{See C28)

a7 10 mid, 350 V, elecwolyiic,

38

C39

C40

2

b
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NOTE: There is a minimuom charge of $1.50 for shipment of any one order

REF HICEOHE NAME ANT DESCT . -
e " e NAME AND DESCRIPTION FUNCTION
SYMBOL CODE NUMBER

14 CHOKE: Same as 1.3
L6 3250-10 CHOKE ASS'Y: 250 turns #36 SEE

copper wire
Ly 3320-69 COIL ASSY: 19-31 mc marker freq.
L8 3320-68 COIL ASS’Y: 30-48 mc marker freq.
Lg 3250-17 CHOKE ASS’Y: S0 turns $32 wire

apprz. 7.5 micechenrys
Lig CHOKE ASS'Y: Same as L9
R11 16925-67 POTENTIOMETER: 20 ohms, 2 W, linear,

wire wound
R13 16925-66 POTENTIOMETER: € ohms, 2 W, wire wound MC DEVIATION
Ri6 16928-22 POTENTIOMETER: 500,000 ohms, linear carbon PHASING
R32 16925-34 POTENTIOMETER: 200 ohms, linear, carbon © | OUTPUT
R37(83) 16925-108 POTENTIOMETER: 400 ohms, linear, carbon, dual,
with switch MARKER INJECTOR

‘R1 18422-332 RESISTOR: 3300 ohms, 1 W, 10%
Rz 18432-332 RESISTOR: 3300 ohms, 2 ¥, 10%
B3 18412-332 RESISTOR: 3300 ohams, 1/2 W, 10%
R4 18412-102 RESISTOR: 1000 chms, 1/2 ¥, 10%
RS RESISTOR: Same as R1
Eé 18411-472 RESISTOR: 470 ohms, 1/2 W, 10%
rR7 RESISTOR: Same as R4
RE 18412-122 RESISTOR: 1200 ohms, 1/2 W, 10%
R ; RESISTOR: Same as R4
R1D RESISTOR: Same as RS
Ri2 18421-101 RESISTOR: 100 ohms, 1V, 5%
R14 18415-192 RESISTOR: calibration
RIS 18414-102 RESISTOR: 100,000 ohms, 1/2 W, 10%
Ri7 18412-472 RESISTOR: 4700 ohms, 1/2 W, 10%
Ri8 1B413-751 RESISTOR: 75,000 chms, 1/2 V¥, 5%
R12 18412-222 RESISTOR: 2200 ohms, 1/2 W, 10%
R20 18423-102 RESISTOR: 10,000 ohms, 1 ¥, 10%
R21 RESISTOR: calibration
R22 18414-332 RESISTOR: 330,000 ohms, 1/2 W, 10%
R23 18410-471 RESISTOR: 47 ohms, 1/2 ¥, 5%
R24 RESISTOR: Same as R23
R2sS RESISTOR: Same as R23
R26 18411-181 RESISTOR: 180 ohms, 1/2 9, 5%
R27 18420-152 RESISTOR: 15 obms, 1 VW, 10%
R28 18450-32 RESISTOR: 5.6 ohms, 5%
R29 RESISTOR: Same as R28
B30 RESISTOR: Same as R28
R31 18410-331 RESISTOR: 33 ohms, 1/2 W, 5%
R33 RESISTOR: Same as R1S
R34 18422-181 RESISTOR: 1800 ohms, 1 W, 5%
R3s : 18411-101 RESISTOR: 100 ohms, 1/2 9, 5%
R3s 18575-79 RESISTOR: 1800 ohms, 5 ¥, 10%, wire wound
R3g8 RESISTOR: Same as R8

Prices will be furnished upon request

22




PARTS LIST FOR HODEL 6104

NOTE: There is 2 minimum charge of $1.50 for shipment of any one order,

REF HICKOK
SYMBOL CODE NUMBER MNAME AND DESCRIPTION FUNCTION
R39 18415-332 RESISTOR: 3.2 megohms, 1/2 9, 10%
R40 18413-272 RESISTOR: 27,000 ohms, 1/2 ¥, 10%
81 19911-9 SWITCH: toggle, S.P.S.T. FM-TV
82 19912-184 SWITCH: rotary, 2 sec, 3 pole, 6 pos. RANGE SELECTOR
S3(R37) SWATCH: On back of potentiometer R37 MARKER INJECTOR
84 SWITCH: Same as Si CW-MOD
5 SWITCH: Same as Si OSC-ABS
86 19912-156 SWITCH: rotary, 1 sec, 4 pole, 2 pos. MC MARKER
87 19912-106 SWITCH: rotary, 1 sec, § position OUTPUT MULT.
S8 SWITCH: Same as S1 POVER
Ti 20800-52 TRANSFORMER: Audio
T2 20800-78 TRANSFORMER: Power
Vi 20875-71 TUBE: 6})6, miniature, plass oUTPUT
V2 TUBE: Same as Vi 75-150 MC OSC.
V3 TUBE: Same as V1 75-115 MC OSC,
V4 20875-12 TUBE: 6j5 MODULATOR
Vs 20873-22 TUBE: 6X5GT RECTIFIER
vé 20875-19 TUBE: 6SN7GT MARKER-XTAL 08C,
2360-15 BINDING POST: black
4160-76 DIAL ASS’Y: FM Sweep
4160-77 DIAL ASS’Y: Band Selector
4160-82 DIAL ASS’Y: Marker Frequency
10300-11 JACK: Pia, Black
11500-11 KENOB ASS'Y: with pointer
12270-12 LAMP: #47 G.E., 6-8 Volts, .15 Amp.
19350-30 SOCKET: Octal, crimp-on
19350-56 SOCKET: Crystal
19350-104 SOCKET ASS’Y: Panel light,red jewel
19350-111 SOCKET ASS'Y: Panel light, green jewel .
19350-117 SOCKET: 7-pin miniature, ceramic

Price of replacement parts furnished upon request.

Crystals for all of the 12 channels are available from
stock and code numbers run consecutively. For
example, Channel 2 - #3870-S, Channel 3 - # 38706,
etc. Other LF. frequéncy crystals are also available.
Specify frequency when ordering.

In ordering parts or materials for this instrument, the
serial number must be given in order to idenrify pro-
perly the material required.
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