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MODEL 710

GRID DIP METER

general description

A grid-dip oscillator (g.d.o.)isbasically a variable high
frequency oscillator witha d-c microammeter in the grid
return circuit to indicate relative power. The selected
plug=in tank coil is mounted externally to serve as a
"probe" that can be coupled appropriately to the circuit
or source in question; a complete set of plug~in coils is
provided to cover a wide range of frequencies from 400
kc to 250 mc. The tank capacitor is variable and cali-
brated for eight frequency ranges, one frequency range
for every coil provided. As ag.d.o., the 710 can be
used to determine the resonant frequency of de-energized
resonant circuits or self-resonant components. Indirectly,
therefore, it can also be used to determine values of
capacitance, inductance, or Q by procedures that will
be described. Since itisbasically a v.f.0., the 710may
also be used as a signal or marker generator. By switch-
ing off the oscillator plate supply, the 710 becomes a
tuned r-f diode detector with a meter in the diode load
circuit. As such, it can be used to determine the fre-
quency of rf energy sources. Withthe plate supply switch=~
ed on again, but a headpkone plugged into the phone
jack, the 710 becomes an oscillatingdetector. This pro=
vides a very sensitive method for determining the fre~
quency of unknown r-f energy sources, namely that of
"beating" the unknown r-f energy picked up by the "probe"
coil against the frequency generated by the internal vari-
able oscillator,

SPECIFICATIONS
Frequency Range: 400kc-250mc in 8overlapping ranges

Meter Movement: 500 microamperes.

Plug=in Coils: Wound to 0, 5% accuracy on polystyrene
forms. Coil A - 400 to 700 kc; coil B - 700 to 1380 kc;
coil C - 1380 to 2900 kc; coil D - 2.9 to 7.5 mc; coil
E-7.5t0 18 mc; coil F-18to 42 mc; coil G -42to
100 mc; coil H - 100 to 250 mc (hairpin).

Circuit: Exceptional stability is obtained with improved
gria current stability over tuning range.

Tuning: Variable capacitor, equipped with planetary
drive of 1:7 ratio.

Tube: 6AF4 (A) (Colpitts oscillator).

Scales: All the same length, 3 3/4" long, wrapped on
cylindrical drumrotating through 340 degrees. Pilot lamp
illuminates scales and edge-lights hairline engraved on

plexiglass scale window.

Power Requirements: 117V 50/60 cy; 10 watts.

Power Supply: Transformer-operated selenium rectifier.
Dimensions: 2 1/4" high, 2-9/16" wide, 6 7/8" long.
Net Weight: 3 lbs.

Panel: Brushed satin alumlnum, permanent acid-etched

[ettering.

Case: Steel, permanent gray wrinkle finish.

COPYRIGHT® 1959 ELECTRONIC INSTRUMENT COMPANY, Inc.



functions of controls

TUNING Control: Mechanically coupled to shaft of vari-
able air capacitor. Determines the tuning frequency of
the variable air capacitor and the plug-in "probe" coil.

OSCILLATOR-DIODE Switch: SPST switch in the oscil-
lator plate voltage supply line. At OSCILLATOR posi-
tion, B+ voltage is applied to the plate of the internal
tube which then operates as an oscillator. At DIODE
position, plate supply is disabled and the internal tube
operates as a diode.

METER: Sensitive d-c microammeter in gridreturn circuit
of oscillator tube to indicate relative power at the OSCIL-
LATOR position of the OSCILLATOR-DIODE switch. In
the diode load circuit to indicate relative value of detect~
edr-f at the DIODE position of the OSCILLATOR-DIODE

switch.

PHONE Jack: Intended toreceive highimpedance head-

phone (over 500 ohms), either crystal or magnetic. In-
serting the phone plug automatically cuts out the meter
with the phone taking its place in the circuit. Phone is
an audio frequency signal indicator required for "zero-
beat" comparison of internal and external frequencies,
rather than a dc level indicator as is the meter.

SENSITIVITY Control: Rheostat, shunting meter or phone.
Setting determines meter or phone sensitivity, which has
to be adjustable to the conditions of use (degree of coup-
ling, strength of signal, mode of operation, etc.).

ON-OFF Switch: Connectsordisconnects instrument from
a-c power line.

COIL Socket: Receives appropriate plug-in coil forde-
sired range of frequencies.

In all cases, the instrument takes operating power from the
105-125 volt, 50/60 cycle ac line andisturnedon or off
by the ON-OFF switch. The size and arrangement of
controls permits one-handed operation and the meter is
angled to permitobservation in any position fromvertical
to horizontal.

WARNING: It is possible to receive adisabling or lethal
shock when operating the grid-dip meter near high-voltage
circuits should accidental contact of the probe coil or the
instrument case to the high voltage circuit occur. Be
extremely carefuland observe all high voltage precautions.

1) Grid-Dip Oscillator (g.d.o0): Used to determine the
resonant frequency of de-energized r-f circuits or self-
resonant components such as coils and capacitors. The
probe coil covering the expected frequency range is plug-
ged into the coil socket and the OSCILLATOR-DIODE
switch is thrown to OSCILLATOR. The 710 then becomes
a variable high frequency oscillator with ad-c microam-
meter in the gridreturn circuit to indicaterelative power.
When the "probe" coil is coupled to an r-fcircuit reson-
ant in the frequency range covered by the particular coil,

turning the TUNING control to the resonant frequency
will be accompanied by adip (decrease) in the meter read-
ing due to the power absorbed by the resonant circuit.
Before searching for the grid-dip, set the SENSITIVITY
control for a mid-scale reading on the meter at the center
of the frequency range, which will normally be satisfac-
tory for a search over that particularband. In searching
for the grid-dip, the meter reading will vary gradually as
the TUNING control is turned, until the vicinity of the

correct frequency is reached. Inthis vicinity, a more or
less sharp dip will occur, depending on the circuit Q.
Read the frequency dial setting for the particular coil
used at the lowest point of thedip. MNote thatno power
is applied to the r=f circuit in question during g.d.o.
operation. If there is some question as to whether the
g.d.o. ismeasuring the resonant frequency of the desired
tuned circuit in an equipment, vary the g. d. 0. frequency
until the grid dip is obtained; then moisten one finger
and touch it to an ungrounded point in the circuit in
question. No reaction in the g.d.o. meter means the
resonance is of another circuit. Remember that power
must be turned off before touching the test circuit, An-
other point worthy of note regards g.d.o. operation is
that harmonics of lumped-constant networks will not show
up. However, indication will sometimes occur of other
resonant circuits formed by wiring, stray capacitances,
etc., usually at ahigher frequency. Harmonics of trans-
mission lines and antennas will be indicated also.

2) Tuned R-f Diode (t.r.f. diode): (Also called non-
oscillating detector, or absorption-type frequency meter).
Used to determine the frequency of r=f energy in an ener-
gized r-fcircuit. The probe coil coveringthe expected
range is plugged into the coil socket and the OSCILLA-
TOR-DIODE switch is thrown to DIODE. The 710 then
becomes a tuned r-f diode detector or absorption-type
frequency meter. The instrument meter is effectively in
the diode load circuit and will read increasingly up-scale
as the TUNING control is turned to the vicinity of the
r-f frequency in question when the "probe" coil is coupled
closely to the r-f energy source. The energy of the r-f




source must be at least 500, 000 microvolts if this method
of frequency determination istobe effective. Read the
frequency dial setting for the particular coil used at the
maximum meter reading. Use the SENSITIVITY control to
keep the maximum meter readingon-scale. See methods
of coupling.

3) Oscillating Detector: Another and more sensitive
method used to determine the frequency of r-f energy.
The probe coil coveringthe expected frequency range is
plugged into the coil socket and the OSCILLATOR-DIODE
switch is thrown to OSCILLATOR. A high impedance mag-
netic headphone is plugged into the PHONE jack which
automatically cuts out the instrument meter. When the
"probe" coil is suitably coupled to the unknown r-f en-
ergy source, the unknown r-f energy picked up mixes
with the r-fenergy inthe instrument tank-circuit gener-
ated by the internal oscillator. A difference frequency
equal to the difference between the external and internal
frequencies is developed in the mixing and is called the

methods of coupling

"beat" frequency. When the difference is very small,
the "beat" frequency falls into the audible range and can
be heard in the headphone. The "beat" note, or whistle,
will drop in pitch as the external and internal frequen-
cies are made to approach each other by varying either
one as required. When one frequency is made to pass the
other, the pitch of the "beat" note will rise again. The
lowest pitched whistle corresponds te coincidence and is
called "zero-beat", meaning a zero difference frequency.
At high frequencies, the entire audible range is such a
small fraction of the frequency inquestion, that the "zero-
beat" is heard simply as a click In passing through coin-
cidence. The oscillating detector method of frequency
measurement is more sensitive than the t. r. f. diode method
because the Q of the tank circuit is lowered by the diode.

4) Signal Marker Generator: With g.d.o. operation,
the 710 can be used as asignal or marker generator,
except where special shlelding or a known r-f output
voltage is required.

Varlous proper methods of coupling are shown in Fig. 1.
In any case, greatest frequency accuracy canbe achieved
by using the loosest possible coupling that gives sufficient
indication.

Too close a coupling ing.d.o. operation is indicated by
the dip occuring at a slightly different frequency when
it is approached from the high frequency side than when
it is approached from the low frequency side. It is there-
fore, desirable to check the dip frequency fromboth the
high and low sides. However, a close coupling (e.g.
1/4inch) isdesirable at first to find the dip; afurther aid
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Fig. 1A'. High frequency hairpin coil inductively cou-
pled at side

in finding the dip is to approach it from the frequency
side on which the meter reading is generally rising, so
that the dip is more noticeable when it occurs.

Too close a coupling in oscillating detector operation
may cause the 710 oscillator to "lock in" with the ex~
ternal r-f source, thus defeating the measurement. This
condition can be uncovered by rechecking the frequency
of the "zero-beat" with a looser coupling. Whenusing
capacitive coupling, avoid, as much as possible, detun-
ing of the circuit under investigation.
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Fig. 1B. Alternate method of inductive coupling
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Fig. 1C. Link couplingfor concealedorobstructed coil,
or coils in a shielded can
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Fig. 1D. Inductive couplingto straight ungrounded wire
or antenna

Fig. 1E. Capacitive coupling to ungrounded straight wire
or antenna
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Fig. 1F. High frequency hairpin coil capacitively cou-
pled to coil
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Fig. 1G. Inductive coupling to end of shorted parallel
feeder line
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Fig. 1H. Inductive coupling to endof shorted co-axial
line

applications
MEASURING AN UNKNOWN CAPACITY

The value of an unknown capacity between 50uuf and
5000uuf can be determined with the 710, The method is

to connect the unknown capacitance across the F coll to

create aresonant circuit. The 710 isthen usedas ag.d.o.

with the C, D, or E coils plugged in, depending on
the estimated capacity, to determine the resonant freq-
vency. Fromthe resonant frequency, the unknown capa-
city can be obtained from the graph of Fig. 3.

IMPORTANT NOTE: Asuitable means hasbeen provided
to connect the unknown capacitance across the F coil.
Two pin sockets with solder tabs are provided to which
small alligator clips (not provided) should be soldered.
A pin socket-&-clip arrangement is then fitted to each
pinof the Fcoil. The pig-tail leads of the unknown capa~
citance are inserted in the alligator clips. DO NOT

Fig. 2. Pin socket & clip attachments affixed to F coil

solder leads directly to the pins of the F coll, as the heat
would melt the plastic coil form. See Fig. 2. If theun-
known capacity is less than 50uuf, its value can be de-
termined by paralleling an additional fixed known capa-
clty of about 100uuf across the unknown capacity. Sub-
tract this fixed known capacity from the value correspond-
ing to the resonant frequency shown in the graph of Fig.
3 to find the unknown capacity. If the precise value of
the fixed capacity to be added is not known, it can be
found by the method described above. Note that a slight
error may be encountered in measuring capacitance values
due to the distributed capacitance of the coils, shift in
resonance due to self-inductance of large capacitors, and
capaclitance due to nearby metallic objects. The error is
usually negligibly small.

Fig. 2. Pin socket & clip detail
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DETERMINE COIL (C, D, OR E) TO BE PLUGGED [N-
TO 710 FROM ESTIMATED VALUE OF UNKNOWN
CAPACITY. CAPACITY RANGE COVERED BY EACH
COIL SHOWN ON FREQUENCY AXIS
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BAND F COIL IN PARALLEL WITH UN-
KNOWN CAPACITOR IN ALL MEASURE-
MENTS

FIG. 3 CAPACITANCE MEASUREMENT



MEASURING INDUCTANCE

To measure the inductance of a coil, connecta low toler-
ance capacitor (silver mica) across it of about 100 uuf.
Using the 710 as a g.d.o., couple the probe coil to the
unknown coil and determine the resonant frequency. The
unknown coil inductance L can be found from the relation=
ship givenbelow. Inthisformula, the resonant frequency
measured is "f" (in cps) and the known fixed capacity
"C" (infarads). The value found for Lwill be inhenries.

L =
39. 48;2C

MEASURING CIRCUIT Q

To measure the Q of a resonant circuit, use the 710 as a
signal generator., Connect a VTVM with an RF probe
across the circuit in question. Couple the probe coil to
the coil inthe resonant circuitand find the resonant fre-
quency, which should correspond to a maximum or peak
voltage reading on the VTVM. Note the resonant fre-
quency. Then shift the 710 frequency on both sides of
resonance fo points where the VTVYM voltage reading is
about 70.7% (3 db down) of the maximum voltage read-
ing noted at resonance. Note the frequencies at which
these voltage readings occur, and thensubtract the lower
frequency value from the higher frequency value to deter=
mine the difference frequency. The value of Q can be
found from the following relationship, where fr is the re-
sonant frequency and f1-f2 the difference between the
frequencies where the response is 3 db down,

fr

Q=5

RECEIVER TUNED CIRCUITS

Use instrument as g.d.o. Withrecelver power off adjust
each tuned circuit to the desired frequency. Gang-tuned
circuits should be checked at both ends of the range and
a few points Inbetween. After completing these adjust-
ments, apply power to the receiver and use the 710 as a
signal generator to check the final alignment. This Is
done by attaching a very short antenna to the receiver
input terminals and locating the 710 a few feet away from
the receiver at some point where it Is removed from nearby
conductors, and where body movements can not affect the
r-fsignal fromthe instrument. Alternatively, the 710can
be located a few feet from the receiver at a convenient
point along the receiver transmission line. Tune the re-
ceiver, with AVC on, to a frequency at which no signals
are present. An "S" meter, a vtvm, or some sortof indi-
cator must be connected to the receiver detector. [f the
receiver is a superheterodyne and it is not functioning
it may be useful to check the operation of the local oscil-
lator. Using the 710as a t.r.f. diode, couple the probe
coil to the receiver oscillatorcoil. A maximum up-scale
reading should be obtained at the resonant frequency of
oscillator tank circuit If it is functioning.

PRE-SETTING TRANSMITTER TUNED CIRCUITS

Use instrument as g.d.o. Remove plate powerfromtrans-

mitter but leave all tube in the sockets and all circuits

completed, Proceed to adjust tank circuits to desired

frequency, after which plate power may be applied and

final adjustments of alignment made with grid and plate

meter indications. Using the 710as a t.r.f. diode, each
tank may be checked for correct frequency. The 710 may

also be used as an oscillating delector for this work, but
the increased sensitivity makes it necessary to avoid mistak-
ing beats with other energized r-f circuits. Beating with

the desired tank circuit may be checked by moving the

probe coil nearer to it; increased volume of the audible
beat indicates that the desired circuit is being checked.
Also, beating against harmonics may occur. The lowest
frequency beat heard is the fundamental.

NEUTRALIZATION

Use instrument as t.r.f. diode. Remove plate power from
the stage to be neutralized (filament power should remain
applied) and apply power to the driving stage. Couple the
710 "probe" coil to the output tank of the stage being
neutralized. Set the instrument to the driving frequency
and check for the presence of r.f. inthe output tank cir-
cuit as evidenced by some meter reading other than zero.
If r.f. is present, adjust the neutralizing capacitor until
the meter reading goes to zero.

Another method, which can be used to check neutraliza-
tion, requires operation of the 710 as a g.d.o. Again,
plate power is removed from the transmitter but filament
power remains applied. The 710 is then coupled to the
grid tank of the stage to be neutralized with the meter set
to the bottom of the dip. The instrument meter reading
should remain unaffected as the plate tank capacitor is
varied If neutralization has been achieved.

PARASITIC OSCILLATIONS

Use instrument as oscillating detector. With power ap-
plied tothe transmitter, listen on headphone while vary-
ing the operating frequency of the 710 for abeat indica-
ting the presence of a parasitic oscillation. If a parasitic
is found, read its ffequency fromthe 710scale. Remove
power from the transmitter and use the instrument as a
g.d.o. to find the circuit or component resonant at the
parasitic frequency.

ANTENNA ADJUSTMENTS

The 710used as ag.d. o. aids in the adjustment of antennas
without causing interference. However, there are many
different types of antennas, feeders, and couplings that
can be used and each situation has its specific adjust-
ment requirements. When a particular antenna set-up is
chosen to meet the needs of a given situation, an under-
standing of how the antenna operates will permit intelli-
gentuse of the 710to aid in making adjustments properly.
The antenna should always be near its final height and
position if the resonance readings are to have real value.
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m THE EICO WARRANTY SLGL

The Electronic InstrumentCompany, Inc., hereafter
referred to as EICO, warrants that, for a perlod of 90
days from the date of purchase, any EICO kit will be
free of defects in parts, and that any EICO factory-
wired unit will be free of defects in parts and work-
manship. _For an EICO kit, EICO's obligation is
limited to those parts which are returned transportation
prepaid to the factory or authorized service agg:ncz
without furtherdamage, and in the judgement of EICO
are either originally defective or have become defec-
tive in normal use. EICO's obligation does not in-
clude any labor required to locate trouble in or repair
a kit. For an EICO factory-wired unit, EICO'sobli-
gation is limited to replacement or repair, at EICO's
option, of those parts, sections, or entire units re-
turned transportation prepaid to the factory or autho -
rized service agency without further damage, and in
the judgement of EICO are either originally defective
or have become defective in normal use.

The warranty does not apply to any parts damaged
in the course of handling, assembling, or wiring by
the customer, or damaged due to abnormal usage or
in violation of instructions or reasonable practice, or
further damaged to a consequential degree in return
shipment. Furthermore, the foregoing warranty is
made only to the original customer, and is and shall
be in lieu of all other warranties, whether expressed
or implied, and of all other obligations or liabilities
on the part of EICO, and in no evenc shall EICO be

liable for any annmpared profits,
damages, loss of time,
the customer
operation of EICO products or components thereof.

The registration card, which accompanies each
EICO kit or factory-wired unit, must be filled in and
returned to the company within 10 days after the date
of purchase. This warranty applies only to registered

units.

HOON

SCHEDULE OF SERVICE CHARGES

L
2.

3.

o

oo

IE

Same prices for wired units or completed kits.

Charges are based on the schedule of minimum charges

above. Some exceptions are noted below.

If the published rate is $ 5.00-$ 6.00, this covers up to

1 hour of labor time (minimum $5. 00).

If the published rate is $ 6.50-$ 8.00, this covers up to

14 hours.

If the published rate is $ 9.00-$10.00, this covers up to

2 hours.

If the published rate is $11.00-$14.50, this covers up to

24 hours,

If the published rate is $15.00-$20.00, this covers up to

34 hours.
Time required in excess of these minimum charges is

calculated at $5.00 per hour.
Above prices are for labor only. Parts are additional,
Miscellaneous prices not published in manuals are:
Probes - $2.00 RP-100 Playback amp. onlyor
CRA & CRU - $3.00 Power Supply only

or Record amp. only .

2536 Printed Circuit Board - $5.00.
ESTIMATES: An estimate for repairs will be given
before repairs are made where repairs will exceed
stated minimum charges. If you choose not to have
your unit repaired, a charge of $3.00 for estimating
time will be made.

..$5.00

All prices are subject to change without notice.

1371-658

consequential
or other losses incurred by
in connection with the purchase or

:
%
%

N

{

MINIMUN LABOR AND HANDLING FEES

............ $ 7.50 488 ........... 5.00
RAé ............ 5.00 495 sewesmewses 5.00
HF12........... 7.50 326 ........... 5.00
HEY :uvvvn o S:00 536 swevsmrasanen 5.00
HEDO 2 L s msmas 10.00 5400 iivvcrvcrns 5.00
HE22: usuwaimmois 5.00 555 scoweenm s 5.00
HF30........... 5.00 5856 :.ecscie o 5.00
HE32 . wswanmav .50 565 cwen eeun s 5.00
HFEBS . .oontignoms 5.00 BOO! 5oir i onioie oo 5.00
STAO vwwwavees 15:00; BB4 e avos ee 5.00
HFS50........... 5.00 610 ........... 5.00
HES2:coiamwasmians 10:00 612 awsaenass 5.00
HF60........... 5.00 625 ........... 6.00
HE61 v 6:00 628 soveseunan 7.00
HF61A ......... 6.00 630 5.00
HESS « oivwisniia 6:50 032 s 7.00
HF63A ......... 6.50 666 ........... 10.00
ST wssranmasis 15:00 667 wovsemweaian 10.00
HF81 .......... 13.50 680 ...cacsaees 6.00
STBE: womisuintngs 1000 F06 eewmsantins 5.00
HF85 .......... 8.00 T comoeisnets 5.00
HESG: v 9.00 ) R e 13.50
HF87 .......... 9.00 722 ............. 9.00
HERS: sovswmamsi 9.00 TA3 wasmnsseratig 10. 00
HFT9 ......... 7.50 730 ............. 10.00
HETO2 vwwaimas Q.00 740 uoeisnnesoe 9.00
HFT94 ......... 7.50 753 .............25.00
8T96, wowevummsas ¥3:50 JO0 sassananene 9.00
ST97 .......... 13.50 761 ............. 9.00
MXIY v T2B0  FO2 wovwen swmn s 9.00
RP10OO*. ......... * 770 .o 12.00

Vi f 25 S 12.00
P45 e s 5.00 777 .............20.00
TS A i 5:00 779 sanseanseisia 20.00
147 eoneimmnine 5,00 790 ............. 20.00
234 ssamesss 6000 803 .ocswvnsvenns 5.00
27 Jy [ = o 6.00 902 ............. 25.00
292 cemwememae 700 944 Lugveasiansas 5.00
28 GawnTEesin 6.00 950 ............. 5.00
240" Gisseoses 0:00: 955 jupv i 6.00
IS0 s aiae 7.00 965 ............. 15.00
285 soms e e 0 LD [ S — 5.00
2607261 ,.i.0ui 5 7.00 1050, .. ........... 5.00
BID smmasiamiema v 6.00 1055 ............ 5.00
B2 i iia e 5.00 1060 ,.......00.n. 5.00
322 s s W 500 IO s s 6.00
324 .. ivieaii o 5.00 1073 ....... .0 ..., 5.00
342 vsvenmens e 0 TR £ A — 5.00
382 sivaaimeeis o 5.00 1100 ....... e 5.00
L 500 1120 sy v 5.00
368 s irassmiayaa 12.50 1140 ., ... ..., 5.00
389 oo omesm e 12:80 1Y oo ceimasiies 5.00
AT wn vmaween 6.00 1180 e . 5.00
£ ] 1 S ——— L8.00 2086000005 13.50
425 orsssoe a0 6.00 2050 ..... e 13.50
AT e mwmmive s i 12:50 2080000 ssen v 13.50
$30, wresdesmite 6 12.50 2200 ............ 10.00
435 covsmmmmesn s 15.00  2400% . . ihavaaaan *
460 s & 15.00 2510 ... 12,00
470 e 15.00 2536 ............ 17.50
2715/16 . ........ 10.00
3566 i apaanin ... 25.00
4000 v e e 20.00

* Model RP100 and Model 2400 will be billed on the
basis of $10.00 for the first hour and $5.00 each
additional hour, with a maximum unauthorized repair
of $50.00 for the kit and $25.-00 for a wired unit.



In any case, the proper type of coupling should be used
(inductive at current maximums, capacitive at voltage
maximums) and -this coupling should usually be loose.
Coupling along the line or at the ends is possible with
parallel feed lines, buta co=axial line can onlybe cou-
pled to at the ends. Checking at the end of a line is
usually done by inductive coupling to a shorting loop
across the inner and outer conductors of the co-ax cable
or across the ends of the parallel feeders.

Correct matching of open wire lines o an antenna can be
checked by using the 710 as a t.r.f, diode to indicate
the presence of standing waves. The instrument "probe"
coil must be moved along the line with constant coupling
maintained, All of the "probe" coils, except the hair-
pin high-frequency coil, have insulating caps which per-
mit this to be done without holding a piece of insulating
material between the "probe" coil and the line. Consider-
able variation in readings indicates the presence of stand-
ingwaves, When correct matching of the line is obtained,

maintenance

standing waves will disappear. For the latter operation,
power must be fed into the feed lines by the transmitter.

To determine correct matching of a co~axial line, use the
instrument as a t.r.f. diode. Only inthis case, place it
near the antenna where it will serve as a field-strength
meter. Correct matching is indicated by maximum meter
indication, corresponding to maximum output from the
antenna.

CHECKING QUARTZ CRYSTALS

Use the Instrumentas a g.d.o. Connect a short lead with
analllgator clip ateachend across the crystal holder pins.
Insert the instrument "probe" coil into the loop made by
the lead and tune for the grid-dip indication. The crystal
frequency can then be read from the instrument's frequency
scales. This check also indicates the activity of the crys-
tal, since an inactive crystal will not produce the grid-~
dip indication.

Included in this section are a VOLTAGE CHART, a RE-
SISTANCE CHART, and a TROUBLE-SHOOTIN G CHART

listing common symptoms of trouble together with their
possible causes.

VOLTAGE CHART

Lug 2 Lug 3
TERMINAL BOARD
TB1 125 DC 108 DC
Pin 1 Pin 3| Pin 4 Pin5 | Pin7 Pin 2 Pin 6
TUBE SOCKET
XV1 55DC 0 6.3 AC 0 55DC | -20DC -20 DC
NEGATIVE

CONDITIONS OF MEASUREMENT: Coil A is insertedin coil socket.
OSCILLATOR-DIODE switch set to OSCILLATOR position. ON-OFF
switch set to ON. SENSITIVITY control set to obtain approximately
half-scale reading on meter. Negative voltages are so Indicated by a
minus (—) sign, positive voltages have no sign. All voltage measure-
ments made to chassis ground. Measurements given were made with a
20, 000Q/V YOM. Operating line voltage at which measurements are

made is 117VAC, 60 cps.

NOTE: ALL VOLTAGE & RESISTANCE

YALUES MAY NORMALLY VARY BY *15%.



RESISTANCE CHART

Lug 2 CONDITIONS OF MEASUREMENT: 710 iine cord dis-

connected from AC outlet. No coil plugged into coil

TERMINAL BOARD socket, OSCILLATOR-DIODE switchset at DIODE posi-

TB1 1 MegQ or more* tion. OMN=OFF switch set at OFF position.
Pins 1& 7 Pins 2 & 6 Pins 3& 5| Pin4
TUBE SOCKET
XV1 1 MegQ or more* 10kQ 0 0
*After one minute

TROUBLE-SHOOTING CHART

This chart is based on the assumption that all wiring is correct. Allsymptoms include assumption
that the line cord is connected to the 117VAC, 60 cps line and the ON-OFF switch S2 is set at
ON. MI is meter, I1 is pilot lamp, R1 is SENSITIVITY control, S1 is OSCILLATOR-DIODE

switch.
SYMPTOM POSSIBLE CAUSE CHECK/REMEDY
S1 at OSC., Il not lit. S1, S2 defective Replace
T1 defective Replace
M1 does not read with R1 adjusted
to mid-rotation
S1 at DIODE, I1 lit. S1 defective Short two lugs of S1 with jumper. If M1

Throwing S1 to OSC. with coil
plugged in and R1 at mid-rotation
does not result in M1 reading

S1 at DIODE, I1 lit. Throwing
S1to OSC. dims I1.

With S1 ot OSC., and any coil
except H plugged in, it Is impossible
to obtain full-scale reading on M1
at maximum sensitivity setting of Rl

M1 does give any indication.
Operation otherwise seems normal

M1 reading erratic. Reading jumps
while tuning

$1,52,R1 do not slide or tum
freely

TUNING knob rubs against tube

side

reads, replace S1

T1 defective Check AC voltage between T1 secondary
leads (red). If absent, replace T1

CR1 defective Replace

Short In B+ supply Replace

Most likely shorted C7 or Cé

Low B+ voltage C7, C6 defective. Replace

Tube V1 defective Replace

Low AC line voltage (below Check voltage. Booster transformer may be
100 VAC) required if condition is usual

M1 defective Replace

Normally closed PHONE jack Clean or replace

is open

Dirt between wiper spring and Clean with benzine

shaft of C8

Front panel misalgined against Loosen 4 screws which hold front panel and
chassls position it so that the controls are centered

in the panel openings and no rubbing can
occur. Re-tighten 4 screws.

Tube bracket accidentally Bend tube bracket further away from TUNING
bend knob with long-nose pliers




SERVICE

If trouble develops In your instrument which you can not
remedy yourself, write to our service department listing
all possible indications that might be helpful. If desired
you may return the instrument to our factory where itwill
be placed in operating condition for $5. 00 plus the cost
of parts replaced due to their being damaged in the course
of construction. NOTE: Before returning this unit, be
sure all parts are securely mounted. Attach a tag to the
instrument, giving your home addressand the trouble with
the unit. Packvery carefully in a rugged container, us-

Ing sufficient packing material (cotton, shredded news-
paper, or excelsior), o make the unit completely immov~
able within the container. The original shipping carton
is satisfactory, providing the original inserts are used or
sufficient packing material inserted to keep the instru-
ment immovable. Ship by prepaid Railway Express, if
possible, to Electronic Instrument Co. , Inc., 33-00 North-
ern Blvd., Long Island City 1, New York. Return ship-
ment will be made by express collect. Note thata carrier
cannot be held liable for damages in transit if packing
IN HIS OPINION, is insufficlent.



PARTS LIST

Stock # Symbol Description Am't
22559 Cl,2 cap., disc, ceramic, 90uuf £5% 2
22561 C3,4,5 cap., disc, ceramic, 2200uuf £5% 3
23015 Cé cap., electrolytic, 50uf 150V 1
23028 Cc7 cap., electrolytic, 10uf 150V 1
29012 cs8 cap., variable 1
93004 CRI1 rectifier, selenium 1
92000 n bulb, #47 1
50010 J1 jack, phone 1
97042 J2 coil, jack 1
74004 M1 meter, 500 uA 1
16018 R1 pot., miniature, 2.5K 1
10400 R2 res., 10K, 1/2W, £10% 1
10421 R3 res., 6.8K, 1/2W, +10% 1
10532 R4 res., 2K, 1/2W, 5% 1
62001 S1,2 switch, slide SPST 2
30028 TI transformer, power 1
54008 TB1 term. board, 4 post 1
54005 TB2 term. board, 2 post right, w/gnd. 1
90053 Vi tube, 6AF4A 1
97714 X1 pilot light assembly 1
97022 XV1 socket, 7 pin miniature 1
35039 A coil , 400 to 700kc 1
35040 B coil , 700 to 1380ke 1
35041 C coil , 1380 to 2900kc 1
35042 D coil , 2.9 to 7.5mc 1
35043 E coil , 7.5 to 18mc 1
35044 F coil , 18-42mc 1
35045 G coil , 42-100mc 1
35046 H Loop coil , 100-250mc 1
40000 nut, hex é-32 x 1/4 2
40007 nut, hex #4-40 x 1/4 8
40037 nut, hex (for miniature pot) #1-64 x 5/32 2
40034 nut, tin., 74 4
40038 nut, hex (for min. phone jack) 1/4-32 x 3/8 1
41015 screw, flat head 6-32 x 3/8 2
41016 screw, bd. head, 4-40 x 1/4 13
41023 PK, bd. head, 4 x 1/4 3
41067 screw, #4-40 x 5/8 ]
41068 screw, 74-40x 1/8 4
41069 set screw, (for large gear & tun. knob)6-32 x 1/8 2
41070 set screw, (for bevel gear) 3-56 x 1/8 1
42007 washer, lock #4 9
42023 washer, lock 1/4" 1.D. ]
42049 washer, flat 17/64 1.D. (min. phone jack) 1
43006 lug, ground #4 3
43000 lug, ground #6 1
44013 —

46010 grommet, rubber 5/16 dia. 1
47005 spring 1
47502 large gear assembly 1
47503 bevel gear and drum assembly 1
47504 tuning knob assembly 1
57000 line cord 1
58004 wire, hook-up, thin wall length
58300 spaghetti length
58501 wire, bare length
80041 panel 1
81158 chassis 1
81159 chassis "U" bracket 1
88024 cabinet 1
89605 window, plastic 1
89613 sleeve for #47 bulb 1
66076 manual of instruction (wired) 1
66330 manual of Instruction (kit) 1
£9627 capsule, glu<e /

10
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PARTS REPLACEMENT

If it appears that a component is defective, and
you desire a replacement, contact your nearest EICO
Authorized Service Agency or our Customer Service
Department.

If you are claiming the right to a no-charge re-
placement under the terms and conditions of the
warranty, it is required that you shall have sent in
the registration card within 10 days of the date of
purchase, and that you send back the defective part
transportation prepaid. In claiming warranty service
or parts, please send or show your original sales slip
plus the IBM card from the carton. EICO or its autho-
rized agency will make the necessary replacement at
no charge for parts eligible under the terms and con-
ditions of the warranty. In returning tubes, pack them
very carefully to avoid breakage in shipment. Broken
tubes will not be replaced. Please read the warranty
on the subject of parts eligible for replacement.

Further information required on a part returned for
a no-charge replacement under the terms and condi-
tions of the warranty is as follows:

a) Model number and serial number, if any, of
unit. Also any code numbers in red under the
words INSTRUCTION MANUAL on the cover
of the book supplied with the unit.

b)  Stock number and description of part as

given on the parts list. [f the part is not
listed (of ltself) In the parts list, it means
that the part is integral witha sub-assembly,
which we consider replaceable only as an
entlty. Parts integral with a sub-assembly
may be listed in the partslist, so identified,
If we consider that some or all of the parts
may be individually replaced in the field
under appropriate circumstances. [If your
unit is out of warranty, you are generally
advised to order a replacement sub-assem-
bly.

c) Describe as completely as possible the
nature of the defect, or reason for requiring
replacement.

REPAIR SERVICE

EICO maintains a national network of authorized
service agencies for in-warranty or out-of-warranty
repair of EICO equipment. It is intended to serve
those customers who are not sufficiently familiar with
electronics to make use of the EICO Service Consul-
tation facilities, orwhosedifficulties cannot be solved
by correspondence.

For all out-of-warranty units, there is a minimum
labor and handling fee. Charges for parts replaced
are additional to the minimum fee.

For in-warranty completed kit units, there is a
minimum labor and handling fee. There is no charge
for a replaced defective part provided that the terms
and conditions of the warranty for no charge replace-
ment are not violated in the judgement of EICO.

For in-warranty factory-wired units, there is no
charge for labor or parts if the unit complies with the
terms and conditions of the warranty in the judgement

EICO 131-01 39th Avenue, Flushing, New York 11352
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of EICO. However, if the terms and conditions of the
warranty are violated there will be a charge for labor
plus parts.

In all cases, the unit must be sent to the factory
or service agency transportation prepaid, and the unit
willbe returned to the customer transportation collect.

On kits, the services rendered for the minimum
labor and handling fee are the correction of any minor
wiring errors (not extensive corrections or rewiring),
the labor involved in replacing defective parts, and
any adjustments, alignment, or calibration procedures
that would normally be performed on a factory-wired
unit, Units not wired according to instructions, or
modified in any way, or showing evidence of the use
of acid core solder, will not be serviced and will be
returned to the customer forthwith.

SEE OUR SCHEDULE OF SERVICE CHARGES

Units requiring extensive corrections or rewiring
will incur an additional labor charge. An advance
estimate will be submitted.

Please note: minimum labor and handling fees and
service charges are subject to revision at any time.

LOCAL REPAIR FACILITIES

A list of authorized service stations is provided
with this manual. The roster of stations may change
from time to time, and if considerable time has
elapsed since youpurchased your unit, you are advised
to contact the station you choose before sending the
unit to them for repair. Use of a local service station
will often result in faster service, and, usually, lower
transportation costs.

It is necessary that you comply with the Shipping
Instructions that follow when sending in a unit for
service.

SHIPPING INSTRUCTIONS

You are suwongly advised to retain the original
shipping carton and inserts should reshipment be re-
quired for service or any other purpose. The carton
may be collapsed for storage in as small a space as
possible. In very many cases, the same carton is
used for kit and factory-wired units so that the kit
carton will serve for reshipment of the completed kit.

When sending a unit for service pack the unit very
carefully, preferably in the original shipping carton
with the original inserts,

If this is notpossible, use a sttong oversize carton,
preferably wood, and using at least 3 inches of resili-
ent packing material such as shredded paper or excel-
sior inserted between all sides of the unit and the
carton. Seal the carton with strong gummed paper
tape or strong twine or both. Attach a tag to the
instrument on whichis printed your name and address
and brief reference to the wouble experienced. Affix
"FRAGILE" or "HANDLE WITH CARE" labelsto at
least four sides of the carton or print these words:
large and clear with a bright color crayon. Ship pre-
paid.

Include your name and address on the outside of
the carton. Return shipment will be made transporta-
tion charges collect. Note that a carrier cannot be
held liable for damage in transit, if packing, IN HIS
OPINION, is insufficient.
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EICO ELECTRONIC INSTRUMENT CO., INC.
131-01 39th Ave., Flushing, N.Y. 11352

AUTHORIZED WARRANTY SERVICE AGENCIES

ALABAMA
Birmingham

Godwin Radio Co.

3131-4th Avenue S.

Prince Radio Co., Inc.
2208-2nd Ave. N,

Mobile

Universal Electronics & Instr. Svce.

3058 Brookline Dr. W,
(Instr., CB & Ham Only)

ARIZONA
Phoenix
Stereo Specialists
4807 North Central
(Hi-Fi Only)

Tucson
Park Music Shop
1702 E. Speedway

CALIFORNIA

Anaheim
United Sound & TV Co.
2010 W. Lincoln Ave,

Barstow
Roy's Communications Svce,
615 E. Main St,

Los Angeles
Electronic Instrument Service
8907 So. Vermont Ave,

United Sound & TV Co.
5036 Venice Blvd.
San Diego
Lewton's Radio & TV
4251 University Ave,
(High Fidelity Only)
San Francisco
Prompt Radio & TV Co.
3143 Mission St,
(Hi-Fi & Tape Recorders only)

COLORADO

Colorado Springs
Clyde N, Stll
2630 W. Kiowa St.

Denver
A. B. & K. Service, Inc.
1459 South Pearl St.

CONNECTICUT

West Hartford Center
Herbert Electronics
9594 Farmington Ave.

New Haven
Baltimore Electronics
546 Whalley Ave.
(Hi-Fi Only)

Norwich
La Course Radio-Electric Svce.
184 Franklin St.

DISTRICT OF COLUMBIA

Washington
Sylvan Radio & TV Co.
306 Kennedy St., N, W,

FLORIDA

Miami

Southern Authorized Factory Service

62 N. W, 27th Ave,

Spire Audio-Visual Co.
24 N. W, 36th St.

North Miami Beach
Southeastern Communications, Inc.
2055 N, E, 151st St,

Orlando
Electronic Service Labs,
1024 N, Mills

Electro-Tech., Inc.
307-27th St,
(Instruments Only)

Tampa
Maurice Wood
5812 Gomez St.

GEORGIA

Hapeville
Electro-Tech, Inc.
3020 Commerce Way
(Instruments Only)

HAWAII
Honolulu

CAATEX Corp.

1223 Hopaka St,

IDAHO

Twin Falls
TV Tuner Service
P, O, Box 793

ILLINCOIS
Oak Park
B & S Electronics, Inc,
6326 W. Roosevelt Rd.
Chicago
Electronic Engineers, Inc,
5615 W. Division St.

Springfield
Stelte Communication Engineers
1700 East Jackson St.

INDIANA

Indianapolis
Aid TV & General Appliance
4145 North College Ave,

Component Electronics
319 W. Maryland St.

La Grange
Westview Electronics
R. R. 4

IOWA

Sioux City
Mar-Bon, Inc.
Route 2, Box 138
(CB & Ham Only)

KANSAS

Wichita
Alan Appliance Service, Inc.
339 North Main St.

KENTUCKY

Louisville
Maury's Fluorescent & Appl. Svce
962 South 3rd St,

LOUISIANA
Kenner

Coastal Electronics

2114 Williams

Lake Charles
TEK Service, Inc.
212 Ridge View Drive
(Instruments Only)

Metairie
Airline Electronic Svce,
3626 Airline H'way

MAINE

Portland
Air-Tronics
987 Westbrook St,

MARYLAND

Baltimore
Clayton Electronics, Inc.
4723 Gwynn Oak Ave,
Bethesda
American Technical Services
4961 Bethesda Ave.

MASSACHUSETTS
Boston

Park Armature Co.

1218-30 Columbus Ave,

Medford
Electron Service Ctr,
229 Salem St.

Pembroke
South Shore Instrument Labs,
20 Chapel St.
(Instruments Only)

Somerville
Electronic Repair Svce.
206-208 Highland Ave.

Worcester
Audio-Visual Associates
8 Boylston St.

1. E. 1372 EICO Electronic Instrument Co., Inc,, 131-01 39th Ave., Flushing, N.Y. 11354 226



MINNESOTA

Minneapolis
Andersen Audio Laboratory
4145 Minnehaha Ave. South

MISSOURI

Kansas City
Carroll Electronics
2410 Grand Ave.

St. Louis
Scherrer Instruments
5449 Delmar Blvd,

A. A Kelley Radio & Elect, Svce.

4181 Manchester

NEBRASKA

Lincoln
Northland Electronics
1601 "P" St.

Omaha
Hi-Pix Stereo Service
3427 S. 42nd St.

NEW JERSEY

Jamesburg
Universal Television Svce,
39 E. Railroad Ave.

Newark
Associated Flectronics
464 Orange St,
(Hi-Fi & Tape Recorders Only)

Warranty Radio & TV

750 S. Orange Ave.

(Instruments, CB & Ham Only)
Riverside

Dixey-Bonas TV

52 Scott St.

Wayne
Hosica Laboratories
100 Parish Drive

NEW MEXICO
Albuquerque

Ed's TV & HI-FI

301 Maple Ave. N.E

NEW YORK
Albany

Baker Electronics

514 Second St.

Binghamton
Ross' Radio & TV Service
116 Main St,

Hastings on the Hudson

(Westchester County)
Central TV & HI-FI Service
543 Warburton Ave,

Huntington Station
Suffolk Sound Repair, Inc.
1671 New York Ave.

New Hyde Park
Ethical Electronic Service
3330 Hillside Ave,

New York City
Manhattan
Winters' Radio Laboratory
11 Warren St.

Brooklyn
G.M.T.V.
252 Prospect Park West

Queens
H & E Clock and Elect. Corp.
144-33 Jamaica Ave.

Syracuse
Radio & Electronic Svce.
401 N. Townsend St. at Willow

Vestal
Compton Industries, Inc.
333 Vestal P'kway East

West Hempstead
Audotronic, Inc.
96 Hempstead Turnpike

NORTH CAROLINA
Charlotte
Electro-Tech, Inc.
3107 Cullman Ave,
(Instruments Only)

Tryon Repair Service
3125 Tuckaseegee Rd.

Raleigh
Speed Instrument Co.
3028 E. Rothgeb Dr.,
(For Instruments Only)

OHIO

Cleveland
Bob Whitlow Radio & TV
13914 St, Clair Ave.

Dayton
Far Hills Service Center
51 W. Whipp Rd.

Toledo
Don's Electronics
1682 Belmont Ave.
(Hi-Fi & Tape Recorders Only)

OREGON

Lebanon
Lines Communications
RR Box 226X
(C-B Only)

PENNSYLVANIA

Delmont
Eltron Electronics
P. O, Box 99

Havertown
Michael's TV & Radio Service
1127 West Chester Pike
Lehighton
Lehighton Electronics
P, O, Box 281

THIS LIST SUBJECT TO CHANGE WITHOUT NOTICE

Philadelphia
Electronic Servicenter
13 S, 21st St.

Transistor Eqpt. Service Ctr,
2212 Glendale St

Pittsburgh
Scott's Electronic Svce.
2280 Lutz Ave.

Woodlyn
(Suburban Philadelphia)
Altron Electronics Co.
1309 Jefferson Ave,

TEXAS

Austin
Park Forest TV
2601 South First

Dallas
Electromec Co,
926 Industrial Blvd.

El Paso
Test Equipment Co.,
5319 Harlan Dr,

La Feria
La Feria Radio & TV Service

San Antonio
Electronics Unlimited
4404 San Pedro

Texas City
Ham's Communication Svce,
3001 Somerset Ave,

Wichita Falls
Ken Dixon Radio & TV
2612 Grant St,

UTAH

Bountiful
Anderton Electronic Lab,
129 E. 1800 South

VIRGINIA

Arlington
Washington Electronic Service Co.
122 South Wayne St.

WASHINGTON
Seattle

Ron Merritt Co.

1320 Prospect St.

CANADA
Toronto, Ontario
John R, Tilton, Ltd,
51 McCormack St.
Vancouver
National TV Service Co., Ltd.
2145 Commercial Drive

NEW ZEALAND

Auckland
John Gilbert & Co., Ltd.
Anzac Ave.



MODEL 710-2 (KIT) ADDENDA

Please make the following change in your Model 710 Instruction Book.
1. Page 10. Add the following item to your parts list:
89627 capsule, glue 1

2, Page 10. Under stock #89605, in the description, omit the phrase in the parenthesls (mounted
on panel).

Please add the following to page 2C in your Ceastruction Book.

Gluing Plastic Window to Panel

Place the panel with the printing face down on a table. Exercise the necessary precautions not to
scratch the panel. The large round hole in the bent section of the panel should be towards you.

Note the trapezoldal cutout in the middle of the larger flat section of the panel. The shortest side
of this cutout Is towards you. A vertical line Is Inscribed across the center of the cutout. This will be
one of the guide lines used to align the plastic window when gluing it to the panel.

The second line is perpendicular to the first line and is just below the shortest side of the trapezoid-
al cutout.

Peel off the protective paper coating from each side of the plastic window.

A line has been Inscribed on one of the flat sides of the plastic window. Run your fingernall over
each flat side of the window to determine on which side the line has been Inscribed. Hold the window
with this side facing towards you.

A 3/8" hole has been drilled through one side of the window. Orient the plastic window so that
this hole is at your right. When orlented properly, the inscribed line Is facing towards you and the 3/8"
hole is at your right. In this position place the window on the table next to the panel.

Cut the tip of the glue capsule with a pair of scissors. Caution: Capsule Is not to be swallowed.
It is not for internal use.

Squeezing the capsule, apply a liberal amount of glue Just above and to the right of the trapezoldal
opening in the panel, and somewhat less glue to the left of the trapezoldal opening In the panel. Do
not apply glue any closer than 1/8" to the trapzoldal opening on any side. In this way you will avoid
getting glue on the edges of the cutouts and on the window.
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Align the vertical line on the window with the vertical line inscribed on the panel and the bottom

of the window with the horizontal line inscribed on the panel. Place the window as just indicated on
the panel. Do not rotate the window substantially from the position on the table.

When mounted properly, the window is on the panel with the Inscribed line facing you and the 3/8"
hole at your right. The inscribed line in the window Is located precisely at the center of the cutout.

Press the window gently against the panel. Do not allow the glue to run into the trapzoldai cut-
out. Do not place any weight on the panel or window.

Put the panel with the glued window aside to dry for at least six hours.

I.E. 1281 Electronic Instrument Co., Inc., Long Island City 1, N.Y.

7/7/59



MODEL 710-1 & 2 ADDENDA

Please make the following changes to your Model 710 Construction Book:

Page 4C - Mark the screw going through the standoff "#4-40 x 5/8 screw".

Page 4C - Omit the standoff

Page 5C, Step 5. = Omit the sentence: "From above the chassis, place a spacer over the
screw". In place of this sentence, substitute: "Rest the capacitor on the
variable copacitor support bracket".

Note: This varlable capacitor support bracket is not shown in Fig. 2.

It is a small angle bracket welded to the chassis (large flat surface). The
chassis supplied with the kit is supplied with this bracket welded to its
surface near the hole for the #4-40 x 5/8 screw.

Page 10. Omit Stock 44013, spacer, from the parts list.

I.E. 1266 Electronic Instrument Co., Inc., Long Island City 1, New York



MODEL 710~2 ADDELDA
Please make the following changes in your pirts list:
Lug, ground #!, (3 required); stock #43006 was 43000
Lugy, ground #6, (1 required); stock #4300C was 43006
40007, nut hex, #4-40 % %, 8 required was 9 required,

I. E. 1580 EICO Electronic Instrument Co., Inc.
131-01 39th Avenue, Flushing, New York



