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GENERAL DESCRIPTION

The EICO Model 324 RF Signal Generator is intended for general radio ana
television servicing and for other applications requiring a modulated or un-
modulated r-f signal of sine waveform from 175kc to 420mc.

The r-f output from the Model 324 may be modulated internally by a 400 cps
audio oscillator or may be modulated externally by 7n audio signal fed into a
connector on the front panel. The internal 400cps modulating signal is also
available separately at a front-panel connector. Selection of external modu~
lation rearranges the audio oscillator stage as an amplifier operating on tne
external modulation signal. As a result, up to 30% modulation is possibie
when the output of the external a-f source is as low as 3.0 volt. Percentage
modulation by either an internal or external a-f source, as well as a-f output
voltage, is adjustable by a single panel control.

Six tuning bands are employed to cover the fundamental frequency range from
150ke to 145mec. Calibration of the third harmonic of the highest fundamental
band (F1)37 me to 145mc is also given on the tuning dial to provide a seventh
tuning band (F2) from 111 mc to 435mc. The particularband desired is select-
ed by the band selector switch which acts, therefore, as a coarse output fre-
quency selector; the 6 to 1 vernijer tuning dial control is for fine tuning ond
permits exact setting of the output frequency.

Construction of the dial and tuning assembly isunusually fine. A heavy gauge,
deep-etched, aluminum tuning dial is fastened to the shaft of the tuning ca-
through twin plexiglass windows, four complete scales appearing in one win-
dow and four inthe other, so that, despite the large number of scales, they are
well-spaced and not easily confused. The plexiglass not only affords protec-
tion for the tuning dial, but, due to its unique light-conducting property, per-
mits the use of an illuminated hairline, which is engraved in the plexiglass
and edge-lit by a panel lamp to permit maximum ease of reading. The illu-
minated hairline also serve as a pilot. Other important construction pointsin-
clude the use of turretmounted, slug-tuned coils for maximum accuracy, copp-
er-plated chassis for minimized interference, line filters, shielded r-f output
coble and jack-top binding posts for audio in/out.

The Model 324 incorporates both coarse and fine r-f attenuators for smooth,
efficient contro! of the r-f output signal. The coarse attenuator provides two
steps of coarse attenuation of approximately 20 db each.

The Model 324 employs a Colpitts-type r-fosciliotor and a Colpitts-type audio
oscillatar of proven design for efficient and trouble-free operation. The r-f



oscillatar is plate madulated by a cathode follawer for improved modulotion.
Maintenance is simplified by an uncrawded chassis and easy access to all inter-
nal alignment adjustments for the six fundamental r-f bands.

The characteristics of the Model 324 render it extremely flexible. It

used in the radio and television service shop ar in the field for such applic
tions as alignment and signal tracing of am and fm radio receivers, alignment
of both high and low frequency i-f amplifiers in television receivers, and sig-

nal hu\.lns and nuub!%a!".OO?'f‘g olmaet all cactiont of tv recelvers. The Model

324 is equally suitable to bench or portable applications, being provided with
an uncluttered, prafessional satin aluminum panel that will add to the appear-

ance of any test bench and a rugged steel case that will withstand "car trunk”
abuse.

SPECIFICATIONS

RF CHARACTERISTICS:

RF Output Frequency Range ....150kc to 145mc on fundamentals in 6 bands
111 mec to 435mc on calibrated harmonics.

Accuracy of Tuning Dial Calibration. £1.5%
RF Coarse Attenuation ............ in two steps, each approximately 20db

RF Fine Attenuation ..........ouvn continuous O to max.

AF CHARACTERISTICS:

Internal AF Modulating uency approx. 400cps

AF Output Valtage ......covnnnnn adjustable O to 10 volts across 100KQ
load; adjustable 0 to 5 volts across 10K
ohm load.

AF In Impedance ................. approx. 70KQ

AF Out Impedance ............... approx. 10KQ

MODULATION CHARACTERISTICS:

Percentoge Modulation by internal 400 cps signal .. ... adjustable 0 to 50%



External Modulation Frequency Range ....... 20 = 15,000¢cps

External AF Voltage Required for 30% Modulation at 1me RF Setting (1000 cps
signal) ......... approx. 3.0 volts.

TUBE COMPLEMENT: 1-12AU7, 1-12AV7, 1 selenium rectifier.

POWER REQUIREMENTS: 105-125 volts AC, 50/60 cps; drain 15 wotts.
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WEIGHT: 10 ibs.

FUNCTIONS OF CONTROLS AND TERMINALS

SIGNAL SEL. - Turns power off In"OFF" position. In "INT. MOD./AF OUT*
position, moduloted r-f output is availoble ot the RF OUT connector and 400
cycle oudlo signal Is available ot the AUDIO IN/OUT connectors. in "RF/
EXT. MOD" position, pure or externaily moduiated r-f output is availabie at

the RF OUT connector depending on whether or not any external modulating
signal is fed to the AUDIO IN/OUT connectors.

BAND SEL. - Used to select desired tuning band. Frequencies in lower three
bands (from 150kc to 3.5mc) os well as the linear reference scale are read in
the upper window. Frequencies In higher four bands (3.5mc to 435mc) ore

read in fhelower window. Note that position F is used when tuning frequencies
in efther band F! or F2.

TUNING (knob between windows): = Permits adjustment of RF output frequency
to exact value. The RF output frequency is the setting directly under the il-
luminated hairline on the scale for the band selected with the BAND SEL.

RF OUT - The output cable supplied with the Model 324 should be connected
to the RF OUT connector. The amount of output voltage is controlled by the
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RF COARSE - Permits adjustment of the RF output in coarse steps of approxi-

mgge!y 20db each. This ic o nr?mﬂr\’l rather thon o secondory nf’“neh‘n.nl'
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RF FINE - Continuous control permits exact adjustment of the RF output vol-
tage. This is o secondary rother than a primary adjustment.

AUDIO IN/OUT = Hos a double function. When the SIGNAL SEL. switch is
set to "INT. MOD. /AF OUT", o 400c¢ps audio signal from the internal cudio
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oscillotor is fed to this connector. The audio output voitage is adjustabie from
zero to o maximum depending upon the load by the AF/MOD. OUTPUT control.
When the switch is turned to "RF/EXT. MOD." an external moduioting signol
up to 15kc moy be injected ot AF IN/OUT to modulote the r—f output token

from the RF OUT connector.

NOTE: When using externol modulation, the AF MOD. /OUTPUT control should
be turned clockwise in order to prevent short-circuiting the modulating signal

to ground. In use, this control may be used as an attenuator to adjust the a-
mount of injected modulating signal. As the Model 324 provides a stoge of

amplification for the externol modulating signal, a signal of only 3.0 volts
opproximotely is required to modulate the r—f oscillator to 30% at 1000 cps (ot
1 mc RF setting).

AF MOD/OUTPUT - Has three functions. 1) Adjusts the percentage of inter-
nal modulation when the SIGNAL SEL. is set at "INT. MOD./AF OUT. 2)

Adjusts the omount of oudio signal availoble ot the AUDIO IN/OUT connectors
when the SIGNAL SEL. is set at "INT. MOD./AF OUT". 3) Adjusts the per-
centage of external modulation when the SIGNAL SEL. is set ot “RF/EXT.
MOD." and an external modulating signal is injected at the AUDIO IN/OUT

connectors.

APPLICATIONS

NOTE: Agc troubles may cause r-f or i-f amplifiers to appear weak, dead,
or intermittent. Where doubtful, eliminote agc for the test and use fixed bias
as shown in Fig. 1.

-

WARNING: Do not connect the 324 to test circuit points having operating

voltages exceeding the maximums listed below:

RF OQUT Connector - 500 dc volts max.
AF IN/OUT Connector - 400 dc volts max.

TV SERVICING:

General: If a tv set being serviced has picture or raster trouble, first check
the jon trap magnet, brightness control, focusing mognet, and drive control in
order to see whether a normal raster with normal brightness is obtainable. The
picture tube, the high voltage section, and the vertical and horizontal de-

flection circuits are o.k. if a normal raster is obtained. If you have a poor

>
raster or no raster, check these sections and correct the trouble. When you

have a normal raster, apply picture signal with the contrast control set for max.
contrast. If you get a weak picture or no picture, It indicates that there is
probably trouble in the r—f, i-f, or video sections.

______ Y A
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FIG. 1. ELIMINATING AGC AND USING FIXED BIAS

Dead Stage Location in video amplifiers: Check the video section by applying
a few volts of audio to the input of the video section {point 1 Fig. 2). Asa
result, about 6 horizontol bars (the frequency of the a-f output, 400 cps, is
about 6 times the normol verticol oscillotor operating rate, 60 cps) should ap-
pear on the raster as shown inFig. 3. Adjust the vertical hold control to keep
the bars stationary. |f the bars do not appear, check out the video section
poini-by-point starting at the picture tube input ond working back toward the
2nd detector. The goin provided by each stage should result in darkening of
the bars when the 324 oudio lead is moved from the plate to the grid of the
same stage if the stage is operating. Distinct lightening of the bars when the
324 audio lead is moved from the grid of one stage to the piote of the preceed-
ing stage indicates a faulty coupling capocitor. Reduce the audio voitage op-
plied to avold overloading as required.

Dead stage location in picture i-f amplifiers: if the video amplifier is o.k.,
check the picture i-f section as follows. Tune the 324 to the center of the
picture i—f pass band. Apply a modulated r-f signal at the inputof the picture
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FIG. 3. HORIZONTAL BARS PRODUCED BY 400CPS MODULATION
ON SCREEN OF TV RECEIVER

i=f amplifier (pgint 2, Fig. 2). If horizontal bars do not appear on the raster,
check the age voitage according to the manufacturer's service notes. Ashorted
i-f tube or agc bus may result inclipping. Ifthe agc circuitseemso.k., check
out the plcture i-f section point-by-point starting at the grld circuit of the
last picture i=f amplifier and working bock toword the first i-f amplifier. The
gain provided by each stage should result In darkenlng of the bors when the
324 r~f lead Is moved from the grid of the following stage to the grid of the
stage under test if the stage is operating. Reduce the 324 output voitage with
the output cable connected to the plate of a stage to obtoin light bors so that
the stage galn will be observable as darkening of the bars when the output

Cab!e !5 mavad ba tha ~rid n ha cinnn
Y wiw W W al Ewd W OH us
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If the picture i-f stages are functioning properly, check the mixer stage by
applylng r-fsignal to the grld. If the receiver isdesigned so that the r=f tuned
elreuitsactos o narhol |-f short across the converter grid, temporarily eliminate
the shortduring this procedure by a) removing a mixer co:lstnp in funer of the
turret type and turning the turret to the blank positlon, or b) using a spare

mixer tube, carefully bending out the grld pin for connection to the signal
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generator. In step b and sometimes in a, you will need to use 0 10KQ or larg-
er resistor to ground to supply a de-return poth for the grid current.

Locating a dead r—f omplifier or r-f oscillator stage: |f the mixer stage, pic-
ture I-f section and video sections are ok, determine whether the r—f oscillator
is operahng by measuring the negative grid bios developed in the oscillator
circuit. It is important to use a vivm such as the EICO 221,214,232, or 249
far this measurement. The correct value of thebias voitage should be obtained
from the service notes for the porticular set. As the range of value for this
voltage Is usually from =2 to =6 volts, a measurement of o few tenths of a volt
or less Indicates the r-f osclliator is not functioning and the supply voltages,
tube, and other parts of the circuit should be checked. [f the r-f osciliator is
functioning properly, tune the receiver to anydesired vhf chonnel and the 324
to the picture carrier frequency of that channel. Apply the modulated r-fsignal

to the mixer tube grid and adjust the r-f output so the bars ore clearly visible

on the picture tube screen.

Nate: Tuners employing triode mixers and some employing pentode mixers may
require that a capacitor of about 5 uuf or less be connected in series with the
r-f lead to minimize circuit ioading and avoid detuning of the high impedance
circuits.

ove the output cable to the plate of the r-f amplifier. The bars may turn

lighter in shade. If the bars become very faint of disappear entirely, i k for
trouble in the r-f tuned circuits between the r-f amplifier plate and the con-
verter grid. Without moving the cable, reduce the 324 r-f output until the
bars are iight grey and then shift it to the grid of the —f amplifier. Darker
bars should result, indicating that the r-f amplifier is functioning. Finaily,
shift the cable to the antenna input terminals of the receiver, which should
result in bars of about the same intensity as before. Faint bars or disappear-
ance of the bars indicates trauble in the circuits ahead of the r—f amplifier.

Locating adead stage in_the saund i-f omplifier: Normal picture but no sound
indicates that the trouble is probably in the saund circuits failawing the sound
i~f take-off circuit. If the audio sectionof the recelver testsa.k. (use method
described in later section), check the f-m sound detector. In either the ratio
detecfor or discriminator type detectors, set your vivmup fo use the zero-cen-
ter scale and connect it acrass the output load resistor of the detector. Con-

nect the r-f output cable of the 324 to the grid of the iast sound i-f stage and

thune tlnn qgenerator o I»hn center ‘ran|nprv nf &hﬂ sound i- f nmnhﬂ’pr TnnP
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the 324 back and forth through the sound i~f setting. If the detector is aligned
and operating praperly, the vtvm meter pointer wili swing above and below
center scaie as the 324 is tuned. If the last stage or detector is defective,
however, performance may be impaired.

o

Next, set up your vivm to measure dc volts and connect it to the grid aof the
7



last sound i-f stage. Normaily, grid current flowing through the gridresistor of
this stage when a sound i-f signal is applied wili produce a negative dc vol-
tage varying from ~1.0volit on weak signals to =30 volts or more onstrong sig-
nals. At no signal, contact potential in the tube will produce a negative voi-
tage of a few tenths of a voit. Tune the 324 to the center frequency of the
sound i-f amplifier and apply the full r—f autput, unmodulated, to the input
of the saund i-f amplifier. If no reading is abtained, check out the sound i-f
amplifier point-by-point by shifting the 324 i-f autput cable first to the plate
of the next=-to-last sound i~f stage, then ta the grid, and so on ta the input,

Localizing intermittent picture troubles where raster is nat offected: Tune the
tv receiver to an unused channel at the high end of the band. Tune the 324
to the center of the picture i-f pass band and apply it with modulation to the
input of the picture i~f amplifier. Adjust the 324 output and receiver contrast
control until the horizontal bars are clearly visibie. Set your vivm to a low
d-c voltage range and connect it across the second detector load resistor
where it shouidread several volts of rectifiedsignal . If, when the Intermittent
occurs, the bars disappear but the vivm reading remains unaltered, you know
the trouble s in the video section or the picture tube, If the intermittent does
not occur, the trouble is probably in the r=f section. Intermittents due fo vol-
tage breckdown, such as in capacltors or other components may be speeded up
by operation at higher than normal line voltage. Intermittent r-f asciliator
action due tolow line voltage (possibly due to weak or defective oscillator or
power rectifier, or dirty tuner contacts) may be induced by operating the re-
celver at lower than normal line voltage. Intermittent cantacts may be found
by inspection or tapping and prodding suspected camponents, whereas inter-
mittents due to contraction and expansion as a result of temperature changes
may be induced by heating the components in the suspected section with an

Infra-red lamp or an ordinary electric lamp.

Localizing intermittent saund trouble: intermittent sound but normal picture
indicates that the trouble is probably in the sound i-f or audiv section of the
receiver. (Similar symptoms may result from r-f oscillator frequency shift in
recelvers having a separatea sound channel.) Todetermine whether the trouble
is in the sound i~f or audio section, set your vtvm at the 50 valt d=c range
or thereabouts and connect it to the outputof the sound i-f detector. Set the
324 for moduliated r-foutput and connect the output cablie to the input of the
sound i-f amplifier. Tune the 324 to a frequency a little above the frequency
resulting in maximum positive or negative swing on the vivm scale. Turn up
the receiver volume contro! and then reduce the 324 output so that the i-f
signal is slightly below the limiting level. Reset the volume control for de-
sired sound level. If, when the sound disappears, the meter reading drops to
a low value, then the trauble is in the sound i-f amplifier. If the meter read-
ing remains unaffected, look for trouble in the audio section. The accurence
of the intermittent may be speededup here alsoby the methods described pre-

viousiy.




Locating a weak or_faulty stage by gain measurements: The procedures aiready
described areapplicableoniy to finding a dead, exiremely weak, or inter-
mittent stage. Where the fault is a definitely weak but not dead stage, it can
be located by stage gain measurements. To make stage goin measurements on
i-f and r-famplifiers in receivers employing agc, disable agc and use fixed
bias as shown in Fig. 1. A low bias voltage such as =1.5voits will usually be

essary to decrease the gain of high gain amplifiers or in noisy locations. A
bias of =4.5 or =7.5 volts may be required if oscillation occurs at lower bias
voltage.

To check stage gain in thevideo or audio amplifiersections, connect the audio
output terminals of the 324 to the grid of the output tube and adjust the audio
voltage at that point (as measured on your vivm) to 1.0 voit. Now shift the
vivm lead to the piate of the tube and measure the signal voltage there. As
the voitage gain of the stage is equal to the signal voltage at the plate divid-
ed by the signal voitage at the grid, the numerical value of the signal voltage
measured at the plate is the gain of the stage. Repeat this procedure for the
first stage. In ac/dc receivers and some small ac receivers a hum voltage
up to 10 or 15 volts may be present ot the plate of the cutput tube. Measure
this voitage with no signal applied and subtract it from the value obtained with
signal before calculating the stage gain.

To check stage gain in the picture i-f amplifier, replace agc by fixed blas.
Then connect the r=f output cable of the 324 to the grid of the last picture i-f
tube and adjust the r-f output without modulation to produce 0.5 volt across
the second detector load resistor, as measured with your vivm. Next, shift the
output cable of the 324 to the grid of the next-to-last i-f tube and read the
vivm again. Divide this reading by the first reading (0.5 volt) to obtain the
gain of the next-to-last stage. Now reduce the 324 r-f output to again pro-
duce 0.5 volt across the load resistor and shift the cabie to the grid of the
second from last stage. Read the new voltage across the load resistor. This
reading divided by 0.5volt is the gain of the second from last stage. Any other
stages may be checked in the same manner.

RADIO SERVICING:

Locating a dead section in an g-m receiver: (Unless stated otherwise, the in-
in all cases is aloud 400 cps tone.) Check the

dication of normal functloning
audio section by applying 0.1 volt audio signal from the 324 to the input of
the audio amplifier (point 1 Fig. 4) with the vciume control of the receiver set
for full volume. Check the i~f section by tuning the 324 to the i-f frequency
(usually 455 kc) and applying a very low moc'ulated i-f signal to the input of
the i-f amplifier (point 2, Fig.4). if both audio and i-fsections are function-
ing, it may be assumed that the trouble is in the r-f section.

9
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Locating a dead stage in the audia ampiifier section of a radio or tv receiver:
Check the speaker and output transformer by applying the full audio output to
the primary of the output transformer. Check the audio~output stage by apply-

'nﬂnlmnn'*n‘Iln‘I'nAh\bM.nn—J ‘Ohnnhiaﬁnn-
u WISl 111 1Vl WMy I Uulrul W NN a %Wl WJFE I Uulrul )Iusv-

Turn up the receiver volume control to maximum and shift the 324 audio lead
from the grid of the output stage to the plate of the 1st audio stage. The sound
leve! should remain unchanged if the intervening coupling capacitor is o.k.
Now reduce the oudio output of the 324 until the 400 cps tone is weok and
shift the audio lead to the grid of the Ist audio stoge. Proper functioning of
this stage is indicated by greatly increased volume. Check the valume control
by applying 0.1vol!t across it and turning it through its complete range. Noise
may be caused by a defective control or d=c leakage in the associated block-
ing copacitors. To check the input coupling copacitor, shift the audio lead
ahead of it. There should be practically no change in volume.

rf omp
2 I
mixer \
7 \f-\l \ )“_
N’ N’ N N’
6 Ist 2nd det. af ampl
i=f i~f
osc. ampl ampi

FIG. 4. BLOCK DIAGRAM OF A-M RECEIVER

Locating a deadstage in the i~f amplifier section of an a-m broadcast receiver:
If the audio section is functioning, the i-f stages may be checked in the same
way the picture i-f stages of a tv receiver were checked, except that the in-
dication here is the 400 cycle tone. Start by setting up the 324 for modulated

r-‘ mashrua b tuna 1t o tha racaluvar '—‘ ‘I’ﬂﬂllﬂﬂt‘\l ﬂnfl ﬂhh'v 0 varw lnw |ll\lﬂ'
H vu-rn.u, TUNe IT 70 TNe eCaiwver eV eIy, S S very

signa! to the grid of the second i-f amplifier. Retune the generator for peak
sound output. With the receiver volume control turned all the way up, o loud

400 cycle tone should result, indicating proper functioning of the second i~f
amp!ifier and second detector circuits. Check the first I-f stage in the same

manner. Check the converter stage by shifting the 324 output cable to the grid
of the converter tube. Where the r-f tuned circuits form a partial i-f short
ocross the converter grid circuit, connect a 10KQ resistor between the con-
verter grid and the r-f tuned circuit when checking the converter stage and re-
move after completing the test.
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Checking i-f transformers ond_i-f coupling capacitors; To check an i-f coupl-
ing transformer, apply a modulated i-f signal to the grid circuit side of the
transformer and then to the plate circult side. While the 400 cycle tone may
be somewhat reduced on the plate circuit side, a drastic reduction in sound
leve! or disappearance of the tone indicates a foulty coupling transformer.
Coupling capacitors may be checked in the same way.

Locating o dead r~fstage or r=f oscillator in an a-mbroadcast receiver: Oper-
ation of the r=f oscillator is checked by the same method used to check the r-f
oscillator in a tv receiver as descrubed previously, that is measuring the nega-
tive grid bias deveioped. in o-m receivers, the vaiue of this voitage ranges
fram =5 to =15 volts.

if the r=f osclllator is functioning, check the r-f amplifier as follows. Apply a

low leve!, modulated 600 kc signal from the 324 with o 5 uuf (approx.) capa-

citor in serles with the outputcable to the signal grid of the mixer tube. Tune
tha ra~alvae ‘nr Mllll ‘niﬂntuhl n‘ lbhﬂ ADO cvucla tons nnd ﬂdiu!l’ ’hﬂ vnlump to
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a comfortable Ievel Now sl'uft the 324 cuble to the plate of the r-f amplifier.
A considerable reduction or disoppearance of the 400 cycle tone indicates
trouble in the coupling circultbetween the r—f amplifier and the converter stage.
Check the r-f amplifier by shifting the 324 output cable to the grid of the r-f
stage and retune the receiver slightly, if necessary, for the greatest sound in-
tensity. While the output may Increase slightly when shifting the cable from
plate to grid, a considerable reduction or weakening of the sound Indicates
trouble in the r-f amplifier circuit. Finally, shift the output cable to the an-
tenna col} Input. A slight increase or decrease In output is normal, but con-
siderable weakening or disappearance of the sound indicates o defect in the
antenna colil.

Checking i-f amplifier gain in an a-m broadcast receiver: Tune the 324 to the
i-f frequency and feed the unmodulated output to the grid of the first i-f ampli-
fier. Adjust the r-f output to develop 10 volts across the second detector Ioud

P S sl DE woal.. fa..

resistor as measured with a vivm. Now using your vivim with anRi pioue \auul
as an EICO PRF=11 or PRF=25), measure the generator output voltage at the
i-f amplifier grid. The gain is equal to 10 volts divided by the measured gen-

erator culput voltage,

Correcting contact potential effect: If the second detector of the receiver is
a vacuum-tube diode, in moking gain checks you may need to correct for the

fl;- 'O|MQGA acrose | lbha seccprl de!ec!»nr |nar| rﬂ(lch\r flua n rnn!’ﬂr!’ rmv!'eﬂ!gg!

particularly when the signal at the secand detector is weak. You maydo this by
first eliminating any input signal to the second detectorby temporarily remov-
ing an i-f tube ond then measuring the dc voltage across the second detector
load resistor with your vivm, This value which may range from 0.1 volt to 0.5
volt must be subtracted from all subsequent measurements of voltage across the
second detector load resistor for the purpose of gain calculations.

n
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Setup your vivm to read d-c voltages. In a=m receivers, connect it across the
second detector load resistor. in f=m receivers employing a standard Foster-
Seeley discriminator preceded by a limiter stage (Fig.5), connect it across
the limiter stage grid resistor R1. in f-m receivers employing a ratio detector
(Fig.6), connect it across the load resistor R2 in the ratio detector circuit.
Disable the agc circuit of the receiver and use battery bias, if necessary (de-
scribed previously). Set an a-m receiver at a quiet point near 1600 kc and
f-m receiver at a point near the low frequency end of the dial. Tune the 324
to the receiver's i-f frequency (usually 455 kc in a-m and 10.7 mc in f-m re-
ceivers) and apply the modulated output to the grid of the last i-f stage, using
only enough output to produce a usable meter reading. With a proper align-
ment tool, adjust the output i-f transformer secondary and primary irimmers
(in thatorder)for peak indication of the vtvm. Then move the 324 output cable
to the grid of the next-to-last i-f stage and odjust the next-to-last i-f trans-
former secondary and primary trimmers{In that order for peck indication of the
vivm. Finally shift the 324 autput cable to the grid of the converter stage
and adjust the first i-f transformer secondary and primary trimmers {in that

--J‘-— F N N Y v ] - ot o | -
order) for peck indication of the vivm.

Recelvers employing over-coupled I-f transformers ordinarily require that a
sweep generator be used for alignment. 1t is possible to use the peak align-
ment method [ust described if the degree of coupling is reduced by shunting a
resistor of 1000 chms or less across the transformer winding opposite to that
being tuned. That is to say, when the secondary of the transformer is being

tuned, the shunt resistor is placed across the primary, and when the primary is
being tuned, the shunt resistor is placed across the secondary.

F-m receivers, particularly the detector sections, are most conveniently and
rapidly aligned by the visual method, using a tv-fm sweep generator such as
the EICO Mode! 360 and an oscilloscope (any model EICO oscilloscope is suit-
able for this purpose). Where such equipment is not avaiiable, a careful,
experienced person may do a fairly accurate alignment job with an a-m gen-
erator and a vivm. F-m i-f alignment by the a-m generator and vivm method
is described above. F-M detector alignment by this method depends of the
type of detector circuit employed in the particular receiver. Two common
F~M detector circults are diagrammed below together with the alignment in-
structions appropriate to each.

12



Fig. 4. is the basic Foster=Seeley ("phase")discriminator and preceeding im-
iter stage. With the 324 set up and connected as per instructions for the last
step of the i~f alignment shift the vivm to measure the d-c voltage across either
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FIG. 5 BASIC FOSTER-SEELEY DISCRIMINATOR CIRCUIT

resistor R2 or R3 and cdjust the primary of T2 for @ maximum reading. As it
is the rectified i-f frequency voltage that is being measured here, the 324 o-f
modulation can be turned off for this step although it can do no harm to leave
it on as some a-f modulation will filter through to the a~f section and serve to
identify the signal by the loudspeaker output. Then shift the vtvm ieads to
measure the dc voltage across R2 and R3 in series (i.e, from point 1 to ground)
and adjust the secondary of T2 until a zero reading is obtained. When using
this method, set the generator to 10.7 mc as accurately as possible and whot is
even more important, maintain the same i-f frequency setting during all adjust-
ments of the i-f amplifier and discriminator. (If the generator setting is slightly
inaccurate it will be compensated by a slight variation in the dial setting, but
a dlll‘l of uul, a few ke dUl’il“lg the time between the i-f and the diSCi‘imii‘u‘jIGl‘
alignment will result in a poor job. Therefore make sure that the generctor is
thoroughly warmed up before doing alignment work . )

Fig. 5 is a basic ratio detector circuit. The primary circuit of T2 is reoligned
with an unmodulated i-f signal from the 324 connected to the scme point used
in the last step of the i-f unigi‘lﬁei‘ll AU|U5I the pi‘imﬁl“f of T2 for peak d-c
voltage reading across R2 {point 1 to ground). To align the secondary of T2 for
the most usual case where R2 is a single resistor (in some receiversR2 is replaced
by two equal resistors, the midpoint of which is connected to point 2 through
a resistor or to ground) temporarily connect two equal resistances in seriesacross
R2 to produce artifically the condition in which the load resistance is split.

i3
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FIG. 6. BASIC RATIO DETECTOR CIRCU!IT

Turn on the 324 a-f amplitude modulation and connect a vivm from the -mid-
polnt of the equal resistances,added as described,to point 2 or some point in the
a-f signal amplifier circuit (if larger signal umphrude is required for convenient
rec:dlngs) and adjust the secondary of T2 for zera a~f (uc) voltage Note that
the a-f voltage minimum is critical and care must be taken so that the minimum
w!li not be missed.

__ nl‘ ‘—M '\ ans &

g P alo PR l.‘ Py -~ -~ l
[RR* L% L] WIS Wi v IV\.UI' ers SN0V

g"ﬁmunl’ [¢]1 l'llu (#5199 | d dvu-
f ter alignment of the i-f section (and detector circuit in f-m recelvers) To

align an a-m recelver oscillator, connect your vivm across the second detector
load resistor and set it to read A-.— voltage. Connect the receiver antenna to

the receiver and set the 324 output cable sufficiently near the antenna so that
the radiated signal will be picked up. Tune the recelver to its highest fre-
quency, approximately 1600 kc for most types, and set the 324 to the some
frequency. Uslng an insulated screwdrlver, ad]usl the trimmer capacitor on the
recelver oscillator for pedk reading an the vtvm and then the antenna trimmer
for peak indication. Retune the recelver and the 324 to 600 kc, rock the tun-

Ing gang slightly, and adjust the trimmer for the low frequency end of the re-

ceiver osciliator to obtain a peak reading on the meter.

The adjustment procedure for f~m recelvers is the same as for a-m receivers,
except that the high and low frequency check points are between 88 and 108
mc (the f-m broadcast band). If particularalignment frequencies are not given
for the particular receiver, use the ends of the band (namely 88 and 108 mc).

For all alignment work, always obtain if possible and follow close!y the re-
celver manufacturer’s instructions which of course toke precedence .over any
instructions given here. Note that some type of receivers such as those which
are stagger-funed, can not be aligned without specific information as to the
specific tuning frequencies.

14



CALIBRATION

General: Instruments purchased in kit form must be calibrated before use as

described below. Factory-wired instruments have been calibrated and tested

at the factory. !f a chonge occurs in the accuracy of the instrument after a

long period of use, it is probably due to aging of the components. The accu-
racy of the instrument may readily be restored by repeating this calibration
procedure. Recalibration will also be necessary, whenever parts (tubes, etc.)
are replaced.

Tuning Dial Adjustments: With the instrument out of the cabinet, insert theline
cord into a 115 VAC, 50-60 cycle outlet and turn the power on. Tighten the
tuningdial set screw and turn the tuning knob counter-clockwise until the tun-
ing capacitor isfully meshed, i.e. to the point at which further counter~clock~
wise rotation of the tuning knob causes no further rotation of the tuning dial.
Loosen the tuning dial set screw and turn the dial unti! zero (0)on the LINEAR
REFERENCE scole appears directly under the edge-lithairline in the upper win-
dow. Retighten the tuning dial set screw.

Individual band calibration; For each of the five lowest bonds there is a coil
with an adjustoble tuning slug mounted on the BAND SELECTOR switch. The
inductance for the highest fundamental band F1 and the harmonic band F2 is
simply a straight piece of heavy bus wire which provides the proper inductance

at the hiah freaquencies covered b\,l these bands

Il ST weirww

The coil corresponding to each band can be identified by the stock number
printed on the coil form which is reproduced in the parts list with the proper
identification. To facilitate calibration for the kit builder, the tuning slug in
each coil has been preset at the foctory so that the distance it protrudes from
the coil is correct to within one-sixteenth of an inch of the value for the cor-
rect calibration.

The method of calibration is to couple the output of the signal generator to an
a~m broadcast and /or short-wave receiver sufficiently to provide o strong signol
of about the same strength as the broadcast stations signals to be checked o-
goinst. Depending on whot is expedient, the signal generotor is set to reod
either the broodcast station carrier frequency or holf the broadcast station carrier
frequency (in the cose of bond A which is entirely below the a-m bond). Then
the tuning coil slug for the particular bend is odjusted with a proper alignment
tool until the fundamental frequency output or the second harmonic of this fre-
quency (in the case of band A) is “zero beoting" ogainst the broadcast station
carrier frequency. Approoch of the "zero beot" point is indicoted by o squeal
heard from the rodio receiver which progressively drops in pitch. The proce-
dure is to odjust for the lowest pitched squeol or preferobly, a point where
there is slow popping with a rising squeal on either side of the setting. The
point at which there is slow popping or complete silence is the "zero beot”
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point, which means that the signal generator frequency (or a harmonic thereof)
is the same as or very close to the broadcast station carrier frequency. The
set-up for calibration is diagrammed in Fig. 7 below.

Receiver Antenna

Model 324 L>‘ AM broadcast
and/or Beat Note

: t x H { E
snorrwave receiver
S RFout

@1+—>

Loudspeaker

FIG. 7. SET-UP FOR 324 CALIBRATION

It is recommended that wherever possible the coil for each band be adjusted at

a frequency approximately two-thirds of the frequency range up from the low
end of the band.

Band A Calibration: Tune the receiver to a station of known frequency from
600 to 700 kc. Then set the 324 band selector switch at band A and the tun-
ing knob to read exactly half the known broadcast station frequency. Adjust
the coil A tuning slug for "zero beat". Check the calibration by setting the
receiver at another station of known frequency under 800 kc and tuning the
324 through a short arc about half the known station frequency on band A to
again obtain "zero beat".

Band B Calibration: Tune the receiver to a station of known frequency from
900 to 1Q00 kc. Then set the 324 band selector at band B and the tuning knob
at exactly the known station frequency. Adjust the coil B tuning slug for "zero
beat®. Check the calibration as above.

Band C Calibratian: If a short wave receiver is available, use can be made of
T

extremely accurate signals transmitted by the Bureau of Standards station

WWV. This station transmits frequencies of 2.5,5,10,15,20,25,30, and 35 mc
modulated by standard audio frequencies of 440 cps ond 660 cps as Well as tim-

ina tianale Transmissione on q 10 1"; and 20 me are more rPndllv rPC‘PIVEd

19y Sipgisndrag . [ AR -1 e

because of the high transmitting powers used. [f the 2.5 mc WWV sngnal can
be received, band C can be calibrated by setting the receiver to receive the
2.5me gmnnl setting the 324 to band € and exactly 2.5mc an the tuningdial,

and then od|usfmg coil C for "zero beat". If a short wave receiver is not
available, calibrate band C making use of an a=m broadcast station of known

frequency around 1600 kc. .
10



Bonds D and E Cqlibration: Coils D and E for bands D and E respectively can

be adjusted by either zero beating ogainst a WWYV +transmi tted ﬂgnal (5ar10
me far band D; 15,20,25,30, or 35 mc for band E) or against a standard signal
generator,

There is no calibratian required far band F.

SERVICE

If your instrument fails to functian properly and the cause of the trouble can
nat be found, you may return it to the EICO repoir department where it wili be
repoired at a charge of $5.00 plus the cost of parts. (If your instrument has
been buiit from the kit farm, refer to the complete statement of the EICO ser-~

.......................... gy A N R,

eoobr. 4 _bLe L. S |
vu..lug |.au|u..y |u YyOul \.Ulullm.llun bWK J FACK carewvily ana snip oy prepcliu

€
Railway Express if possible. Return shipment will be made by express collect.

REPLACEMENT PARTS LIST

STOCKf SYM. DESCRIPTION STOCKf SYM. DESCRIPTION

20000 C1,2,13 cop., paper, .01 mf - 400V 51000 . PI amphenol, female

23009 3 cap., elec., 2 X 20mf - 150V 10041 R1 res., 2.2KQ, 1/2W, 209
22500 C4,5 cap., disc., 1000 mmf 10002 R2,3 res., 4703, 1/2W, 20%
22008 Cé cap., cer,, Smmf 10005 R4,5 res., 470Q, 1/2W, 20%
22007 Cc7 cap., cer,, 47 mmf 16013 RS pot., 20000  (RF FINE)
20006 C8,9  cap., poper, .1 mf - 400V 10040 R7 res., 48Q, 1/2W, 20%
20000 Cl0  cap., paper, .05mf - 400V 10018  R8,9  res., 22KQ, 1/2V¢ 20%
20008 cn cap., paper, .02mf - 400V 10028 R10 res., 470KQ, 1/2W, 20%
29004 Cl12 cap., tuning 1041% R1 res., 270K, 1/2W, 10%
93003 CR1 rect., 50 ma 10424 R12 res., 22KQ, 172W, 10%
52000 " bulb, #47 10432 R13 res., IKQ, 1/2W, 10%
50002 n amphenol, male 10410 R14 res., 100KQ, 1,2W, 10%
52001 J2,3  binding post, 5 way 16002 RIS pot., 250KQ  (AF MOD/OUTPUT)
34501 L1 chake a.f. resonant 10012 R14 res., 4.7KQ, 1,2W, 20%
36003 L2 coll "A" 60032 51 switch, BAND SEL., 4 pos.
36004 L3 coll "B" 60033 S2 switch, SIGNAL SEL , 3 pos.
35005 L4 cofl "C" 460034 53 switch, RF COARSE, 3 pos.
36006 L5 coli "D 30013 1) transformer, power

35007 Lé coii "E" 90013 \A 12AU7 tube

36008 i7 coil "F" (stralght bare wire) 90022 V2 12AV7 tube

17
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STIQCK? SYM,  DESCRIPTION STOCK? SYM,  DESCRIPTION STOCK! SYM. DESCRIPTION
20000 C1,2,13 cop., papar, .01 mi-400V 36003 12 coll "A 10028 RIO  res., 470K, 1/2W, 20%
23009 C3 cap., slec., 2X20mi-150V 36004 L3 coll "B" 10419 RIT  res., 270KQ, 1/2W; 10%
22500 C4.5  cap., disc., 1000mmf 36005 L4 coll *C" 10424  RI12 res., 22KQ 12w 10%
22008 Cé cap., cor., Smmf 38006 1S coll "D" 10432 RI3 res.. KO  1/2W.10%
2007 C7 cop., cor., 47 mmf 8007 L& cotl "E" 10410 R14  ra., 100KR, 12W, lo%
20006 CB,9 cop., poper, .1 mf-400V 008 L7 coll "F" (straight bare wire) 16002 R15 pot., 250K0

20001 €10 cap. , paper, . 05mf~400V 51000 P omphenol, female 10012 RIS res., 4.7KQ, 1/2W, 20%
20008 Qi cap,., paper, .02 mf-400V 10041 RI1 res., 2.2KQ, 1/2W, 20% 60032 S switch, BAND SEL., & pas.
29004 Ci2 cap,, tuning 10002 R2,3 res., 47Q, 1/2W, 20% 40033 S2 switch, SIGNAL SEL., 3 pos.
93003 CRI  rect., 50ma 10005 4,5 res., 4700, 1/2W, 20% 40034 S3  switch, RF COARSE, 3 pos.
¢2000 |l butb, #47 14013 RS pot., 20002, 30013 T transformer, pawer

50002 N amphenal, male 10040 R7 res., 6802, 1/2W, 20% 90013 Vi 12AU7 tube

52001 J2,3  binding post, 5 way 10018 R8,9  res., 22KQ, 1/42W, 20% 90022 V2 12AV7 wbe

34501 11 choke
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PLEASE VISIT OUR STORE FOR EVEN MORE GREAT
STUFF!

WWW.EVERYTHING4LESSSTORE.COM
COPYRIGHT NOTICE

ALL MATERIALS INCLUDING CD/DVD AND PDF
FILES ARE COPYRIGHTED
WWW.EVERYTHINGA4LESSSTORE.COM VON
WALTHOUR PRODUCTIONS AND MAY NOT BE
REPRODUCED, COPIED OR RESOLD UNDER ANY
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A
COPY FOR YOUR OWN PERSONAL BACKUP.
MATERIALS ARE FOR PERSONAL USE ONLY.

IF YOU PURCHASED THIS FROM ANYWHERE BUT
FROM US PLEASE NOTIFY US IMMEDIATELY SO
THAT WE MAY CHECK IF YOU PURCHASED FROM
AN AUTHORIZED RESELLER SO WE CAN LET YOU
KNOW IF YOU NEED TO RETURN FOR FULL REFUND
FROM AN UNAUTHORIZED SELLER.

THANKS AGAIN AND PLEASE TAKE THE TIME TO
VISIT OUR STORE.

ATTENTION! EVERYTHING ON SALE NOw!!
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HOT SALE
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