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I-DESCRIPTION
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2 highl}" Ely cilla or, CUV(:I'I.TIE n fre-
quency range of 150 kc to 34 ne, with strong harmonics
to 102 mc. This entire range is calibrated on the dial
in seven (7) ranges. The BF Oscillator is ¥ of a 6SN7
tube. Variable outpat is taken from the cathode. The
other half of the 65N7 is a colpitts type sudio escil-
lator providing 400 .cycle pure sine wave output which
is also utilized-to modulate the RF oscillator. An at-
tenuator provides variable audio voltage.
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2-GENERAL OPERATING INSTRUCTIONS

Before using the EICO M¢cdel 320 Signal Generatar,
read the instructions very carefully. The EICO Model
320 Signal Generator is degigned to operate on 105 to
120 volts, 50-60 cycle elternating current. The AC
power switch is locatad on the RF attenuster control.
For hest accuracy, the unit should be allowed to warm
up at leasc 15 minutes before making any alignments,
The controls and output connectors are clearly iden-
tified by the makings on tha panel and serve the
followiag purpase.

1. BANDSWITCH: RF ascillator renge selector which
selects fregquencies from 150 ke to 102 me. Bands E, F
ead G are on the same switech posicion.

2. R.F. ATTENUATOR: Adjusts strength of RF signal
delivered to RF output copnector. When turned to the
extreme counter-clockwise pasition, signal generator
is turned off.

3. AUDIO ATTENUATOR: Adjusts strength of 400 cycle
audic voltage delivered to andic output connector, When
turned to the extreme counter-claockwise position, the
gudioc oscillator is turned off and the RF signal is
unmodulated.

4. RF OUTPUT: Connect coaxial cnble supplied with
the instrument for either modulated or unmodulated sig-
nals. NOTE: Put ground lead of coexial cable to B- of
Teceiver, which is not necessarily the chassis, depend-
ing upon the perticular model. Do not confuse the RF
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output connector with the audio output ceanector,
5. AUDIO OUTPUT: For 400 cycle sadio signal, con-
nect coaxial cable to audia ecutput counector.

3-MICRO-CYCLE VERNIER TUNING

USE OF ADDITIONAL 0-100 REFERENCE SCALE - When
certain applications of the signal geaarater require

advaatageous to remember the settiag oa the 0-100 ref-
erence scale and set the pointer accerdingly.

N-ALIGNMENT OF AM RECE|VERS

Modern Radio Heceivers employ from two up to
aight, tea or aven more circuits to achieve the se-
lectivity deaired.

These ecircuits, however, ere of little benefit
unless all of them are workiag at their proper fre-
quencies simultanecusly. Only somecae acqueiated with
the alignment of Receivers in a Radio Prodactioa De-
partmeat, o someoae engaged in Radic Service work
who has adjusted a Receiver on which someone has
tighteaad all of the adjustiag screws, caa realize
how dead a Beceiver caz sound when all of its tuned
circuits are out of adjustmeat may considerable ex-
tent. The purpose of aligning & Receiver iz two-fold
to adjust it for maximum performmace, and to make the
dial indicate to withir two or three per cent the
frequeacy of the atatioca being received. Siace a
trimmer adjustmeal is mora seasicive whan the circuit
capacity is low, the trimmaer adjustment is usually
made near the high«frequency ead of the tuniag renge.
If the adjustmeat is mada at the very sad of the
range, the maximum mistrackiag over the adjacent
portion of the band will be greater thaa if an align-
ment point is chosen some amsll distaace frow the ex-
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treme high-frequency end of the tuniag range. In the
broadcaat hand, 1400 X.C. is usual choive and is the
frequency recommended as standard by the Institute
of Radio Enginaers. {n short-wave band on the same
recaivar, it is a good practice to align them at the
aame position on the gang condenser. Most manufactur-
ers give the correct alignment information in the
Beceivers instruction book.

DUMMY ANTENNA - In order to mske allowance for
the effects thet the ocutside enteana will have on the
alignment of the Receiver, a subatitute for the an-
tenna cslled a dommy antenna represeatiag the average
antenna ia uzed to connect the Signal Generator to
the Antenna conaection of the Receiver. For receiver
frequency ranges up to 1700 K.C. the averags antemna
in easantially a capacity of 200 Micromicrofarads,
if used on a high inpedance primary. Om {requencies
above 1700 K.C. the averaga antenna csn be repre-
sented by a 400 ohm carbon resistor.

TRF RECEIVERS - On a TRF Receiver, all tube
circuita operate aimultaneously at one frequency.
Aligning a factory bnilt receiver having a dinl cal-
ihration te match the colls and condensera used, the
dial is set to indicace the frequency at aome sigral
of known fregquency and che individual circuit ad-
jusced to meximum performance on the signal at that
setting of the condenser.

SUPER~-HETERODYNE RECEIVERS - On a Super-Hetero-
dyne Receiver, circuits must operate at three differ-
ent frequencies, properly related, if satisiactory
performance is to be obtained. Beginning with the cir-
cuit closeat to the outpnt tubas, the intermediate-
frequency circuits must all cperate at the same fre-
gnency in order to give satisfactory amplificetion.
Actually they will work over a wide frequency range,
but if they are operated very far from the iatermedi-
ate freguency specified for the given dial, coils and
tuning condensers, the dial iadication will be in
error moTe than the cnatomary few percent and, in
the ¢ase of Receivers employing special cut tracking
plates in the Oscillator condensers, serious mia-
tracking of the Oscillater with other tuned circuits
will reanlt, producing a loss in aensitivity and re-

duction ia image-ratiec.
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I. F. ALIGNNENT - The first edjustment cn a
Super-Heterodyne Receivar ie to align the interme-
diate-frequency mmplifier at the correct frequeney.
The trensformer should be adjusted vo give the
strongest aignal by adjusting, in turn each of the
edjustments on all of the I. F. tranaformars., The
intarmediate frequency stages should ba aligned firat
and in their reversed order, scarting at the atage
immediately preceding the second detector. For thia
procedure the c¢oaxial cable is connected to the grid
of the tube preceding the stage nnder alignment, and
the ground clip to the Receiver ground. Since it is
esaentiel that the operaving characcteristics of a
stage shonld not be altered, this connection to the
grid should be made wicth the grid lead in place. This
procedure should he continued until all of the IF
transformers have been aligned properly. When the
alignment of the IF amplifier is completed, alignment
of the RF and oscillator circuits should be made.

OSCILLATOR ALIGNMENT - Conmect tha appropriate
dumwy antenna between the bigh side of the Signal

f‘nnnvnrnr ﬂ“f‘hlll’ -l‘lfl PII- antanna canaactlaﬁ ‘H‘f tha

Receiver, nnd set the frequency of the Signal Gener-
ator to an eppropriate frequency on the hand te he
sligned, this is usunally ahout 80% of cthe maximum
frequency tunable on that band - aet tha Receiver
dial to the corresponding fraquency. Turn the volume
and sensitivity controls of the Receiver full on;
now turn the Generator attenuator to high output and
adjust the Oscillator trimmer uncil a sigral is
heard. Reduce the signal from the Signal Generator
as alignment proceeds, always maing as little input
ag possible becanse weak signals permit a more ac-
curate alignment than strong signals. Care should be
taken that the alignment condensar and not the ser-

ies padding condenser be used for this adjustment.
RF AND ANTENNA ALIGNMENT - Next align the RF

Amplifier eircuit. On the band below 6 megacycles
PI‘IQ Fﬂﬂqllhhﬁ}r nr I'I'l- 'R'F nmn'l 4‘-
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little affect upon the Usc111ahor frequercy, bnt at
higher frequeucies the adjustments of the RF circuit
have a slight effe:t upon the frequency of the Os-
cillator; consequently it is necessary, when align-



ing a high-frequency RF amplifier, to ROCK the gang
condenser very slightly as the alignment proceeds to
be sure that e shift in Oscillator frequency has not
shifted the Heterodyne signal out of range of the IF
swplifier. The Antenna circuit is then aligned in
the conventional manner.

OSCILLATOR PADDING - Shifting the tuning dial
to a point about 10% up from its lowest frequency,
the Oscillator circuit should be padded for best
tracking with the Antenns and RF circuits. If the
Redin Set is sufficiently sensitive to produce a
readily discernable hisa in the apeaker, the casiest
way to pad the Oacillator circuit is teo adjust the
padding Condenser for maximum hiss or minimum noise.
%hen thia point is padded it ia well tn turn to the
high frequency end and re-align that part of the
band,

5-ALIGNMENT OF FM RECE!VERS

The first atep is to align the primary and se-
condary trimmers of the discriminator trsnsformer.
To do this connect the cucput cable of the signal
generator hetween grid and ground the limiter tube.
If two limiter tubes are used the signal generator
is connected acroas the grid circuit of the second
limiter tube., The VOM is now connacted across both
cathodes of the diacriminatnr. A VIV may also be
used for this purpose. Wicth the aignal generator set
for an unmodulated aignal at the IF frequency speci-
fied hy the mnnufacturar, the Primary trimmer ia
first adjusted for Maximum output on the indicating
meter, Following this the Secondary trimmer is ad-
juated for minimum output on the meter scale. It may
be found that when adjuating the secondary three
poaitinns of the trimmer will result in a minimum
reading. The correct position ia the one where a
slighet rotation of the trimmer in either direction
of the minimum position increases the meter reading.

The VOM 1s now connected in series with the
ground return of the grid resistor of the limiter,
with the instrument set at the most suitable micro-
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amp range, If a VIVM is used the meter is connected

across this grid resistor, using the lowest scale
that will render satisfactory readings. The IF
trimmers of the various stages are now aligned for
maximum ountput starting with the laat IF stage and
proceeding to the first as in the conventioral super-
heterodyne. The setting of the signal generator must
not be disturbed from the original position of the
dial setting where the original discriminator ad-
justments were made.

In some receivera it will be found that the IF
transformers are overcoupled to obtain a broad band-
pass characteristic. When aligning chia type of IF
transformer it will be found that two consecutive
peaks are obtained when each trimmer is rotated, The
procedure in this case is to adjust each trimmer for
a dip between these peaks. This occurs when both ad-
justments result in the same output meter readings.
Tt is advisable at this point to repeat all the
foregoing adjustments, starting with the discrimin-
ator and ending with the first IF. This is to in-
sure symmetry of response in the discriminator and
in the IF stagea.

In order to check responae aymmetry in the IF
stages, the aignal generator is shifted 50 to 100 kc
on each side of resonance, at the same time ohserving
the grid carrent in the limiter stage. Symmetrically
aligned IF transformers will give fairly equal but
opposite readinga for equal and opposite frequency
deviations from resonance. The linaarity of the
discriminator is checked in a similar manner, the
voltmeter being connected now across both dicdes
of the discriminator.

ALIGNMENT OF f¥ OSCILLATOR CIRCUIT - The align-
ment of the oscillator and RF trimmers is conven-
tional. The =1gnal 5:»:;&1‘.6? is set at upy;uiiﬁit.c v
100 mc. and the receiver dial to this same setting.
Then, with the output indicating meter connected in
the grid circuit of the limiter, the oscillator and
RF trimmers. are tuned consecutively for maximum out-
put.

Tc will be observed that the procedure varies
insofar as the discriminator transformer is first de-
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tuned, thereby permitting all adjustments to be obh-
served on the meter connected across the diede cath-
ode conpections of the discriminator, This is a
timesaving procedure, Notice that the {inal adjust-
ment is wade on the discrimimator transformer.

FM RATIO DETECTOR ALIGNMENT - The alignment of
M receivers employing ration detectors.

Equipment neceasary: RF Signal Generator and
VIVM

1. Connect VIVM from ground to audio lead of

radio detector (discriminator). Connect generator
tuned to 10.7 mc to grid of third FM i-f tube through
.01 nfd capacity, Use mintmur stignal necessary for
good indicotion in all following:

2. Turn secondory slug of ratio detector trans-
former (top slug) out as far as it will turn.

3. Tune primery for maximum output,

4. Connect generotor to grid of second FM i-f
tube,

5. Tune primary ond secondary of third FM¥ i-f
transformer for meximum output,

6. Connect generator to grid of first FM i-f tube,

a

|t ¥ )
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7. Tune primary and secondary of secon
transformer for maximusm output.

8. Connect generator to converter grid through
10,000 oha resistor and .1 mfd. capacitor.

9. Tune primary and secondary of first FM i-f
transf ormer for mexiaua putput.

10. Tune secondary of ration detector ironsformer
for zero of ' minieum output.

11. After all odjustments, the signol generator
should be tuned 50-100 kc on each of 10.7 mc. If
equal def lections of opposite polarity on the VIVM
are shown, the 1-f system is oligned. Deflections un-
unequal by more than 10% or so indicate inaccurate
olignment,
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GUARANTEE

This snstrument is guasronteed to be free from defects in materisl
and workaanship in agccordance with the terss of the Stondard AMA
Varyanty,
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