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general description

GENERAL DESCRIPTION

The EICO Model 147A Signal Tracer is a deluxe instrument
crammed with unsurpassed testing facilities and conven-
iences for efficient, profitable servicing of am, fm aond tv
receivers. Notonly have valuable auxiliary testing facil-
ities been incorporated, such as a noise locator circuit and
a calibrated wattmeter, but careful attention has been
given to the basic requirements of good audio quality ond
high sensitivity. Features, applications, and specifications
are given below

FEATURES AND APPLICATIONS

1. Two input channels: high-gain RF and low-gain audio,
RF channel gain more than adequate for tracing up to re-
ceiver input.

2. Both visual ond aural signal monitors (eye tube and
speaker). Visual monitor permits easier estimation of sig-
nal strength and gain-per-stage.

3. Shielded RF crystal demodulator and direct probes pro-
vided. Individual panel receptacles provided for easy
change-over from RF to audio tracing or visa versa.

4. Valuable noise locator circuit ferrets out noisy con-
trols, resistors, capacitors, coils, transformers, cold solder
joints, etc.

5. Calibroted wattmeter affords rapid preliminary check
of power consumption in equipment under test. Detects
B+ short, intermittent filament circuit, defective filter or
bypass capacitors, etc. Fuse for safety.

6. May be connected as substitute speaker, amplifier,
or output transformer.

7. OQutput for VTVM or oscilloscope.

8. Transformer operated for isolation and safety.

SPECIFICATIONS

Tube & Diode Complement: 1= 12AX7 dual triode gs vo!-
tage amplifiers, 1= 6AQ5 as beam power amplifier,
1~ 1629 electron-ray indicator, 1~ 6X4 as full-wave
rectifier, 1= 1N48 germanium diode as wattmeter
rectifier,

Power Requirements: 105-125 voits ac, 50/60 cycles.

Size: 8" high, 10" wide, 4 3/4" deep.

Shipping Weight: 11 pounds

CIRCUIT DESCRIPTION

The Model 147A Signal Tracer is basically a transformer-
operated three-stage, high gain audio amplifier. A 1629
eye tube is connected to the gridof the third stage to pro-
vide visual monitoring of the signal level while a speaker
is coupled to the output for aural monitoring. The first
stage is intended primarily to preamplify the audio stripped
from the a-m broadcast or test oscillator signal by the RF
crystal demodulater probe. The last twostages form a fow~
gain audio amplifier provided with a separate input and
a direct audio probe. In this way, normal audio circuit
exploration canbe carried on with the possibility of am=-
plitude or rectification distortion minimized and the low-
est possible hum and noise level. As the gain control is
in the grid circuit of the second stoge, it is effective
when either channel isused. Additional test facilities pro-
vided are a built-in calibrated wattmeter, a noise locator
circuit, and substitute test speaker, amplifier, and output
transformer.

One triode section of the 12AX7 tube (V1A) is the pre-
amplifier or first stage; the other triode section of the
12AX7 tube (V1B) is the second amplifier and is coupled
conventionally to the 6AQ5 beam power output tube V2,
which is the third amplifier. A 1N48 germanium diode
provides the retification required for the wattmeter circuit.
The primary of the output transformer connected to the
last stage is tapped so that substitution may be made for
the outpuf fransformer in either a single-ended or push-
pull amplitier.

A panel switch (INPUT SELECTOR S1) in the grid circui
of the V1B tube section permits this grid to be connected
in the following ways: a) to the plate of the VIA triode
preamplifier for RF signal tracing: b) to the AUDIO panel
Tomfector via blocking capacitor C2 for low-gain audio
signal tracing; c) some as (b)but approximately 130 VDC
placed on AUDIO panel connector for application to sus=
pected components in NOISE testing.

Another panel switch, OUTPUT SELECTOR 52, connects
the eye tube for either tracing or wattmeter use (via section
S2A) and for tracing or the various substitution tests (vio
section $2B). Section $2B also switches AC supply power

on and off, As the power must be off when the instrument

is used as a substitution output transformer, AC OFF an
TEST QUT. XFMR are the same position of the switch. At

the TRACE and TEST AMP-TEST SPKR. positions, the power
is on as is obviously required for the TRACE and TEST
AMPLIFIER functions {although not for the TEST SPKR.

function).

The transformer-operated, full wave rectifier power supply
utilizes a quadruple electrolytic filter capacitor to provide
maximum filtering for hum~-free operation. The hum level
is further reduced by a hum-balancing control. Asa result



of these importont measures toward hum reduction, in-
herenthum Is extremely low and the hum heord while using
the high gain (RF)input con be classifled as grid hum. As
the RF probe clrcuit actually constitutes an extension of
the V1A triode grid circult, this is understandable.

It is only natural that there be some hum when the high
gain input channel 1s used with the galn control set at

maximum. While a triode is used as the input stage, which
Is desirable, a certain amount of sporedic microphonlc
operation is normal and to be expected. Almost any tube
used in this application would exhlbit this condition to
some extent, However, it should be possible to use maxi~
mum gain without meeting a continuous microphonic con-
dition,

operation

GENERAL

Signal tracing a recelver consists of following or tracing
a broadcast signal or the radic-modulated output of an r-f
signal generator through the various stages of a recelver
by connecting an Indicating device, such as a signal
tracer, first to the input and then to the output of each
succeeding stage. The trouble Is thereby located In the
stage between the point at which the desired signal dis-
appears or Is not of proper strength, or an undesiredsignal
(such as hum, nolise, or osclllation) appears, and the last
previous point at which no trouble was encountered. Once
the defective stage Is located, control and operating volt-
age checks are made, which, If necessary, are followed
by d-c resistance checks andspeclal component tests such
as tube tests, value and leakage checks of capacitors, and
noise locator tests. These tests allow the final determina~
tion of the defect in the stage which signal tracing has
localized as the source of the trouble.

A good r-f signal generator Is highly desirable for signal
tracing (especially in weak signal areas)since it provides
a steady signal of controlled strength and frequency aswell
as constant audlo-frequency modulation. This is particu~
lary Important in estimating signal level and gain-per-
stage with the electron-ray indicator or an external VIVM
or 'scope. For detecting distortion, however, It is pref-
erable to employ a broadcast signal, since distortion in
music orspeech can be detected much more readily by ear
than distortion In a single-frequency tone. Of course, if
distortion is to be detected visually with a 'scope, the
single-frequency modulated output of a signal generator
must be used, as distortion would be Impossible to detect
visually in the varying complex tone of music or speech.

In checking f-m sets ot the sound section of a tv receiver,
Tt is not necessary to use a frequency-~modulated signal
except In the o-f section. An a-ni carrler can be traced
using the RF channel as far as the ratio detector; or If a
phase discriminator Is used, It can be detected as an d-c
voltage in the output circuit of the discriminator. To de-
termine proper operation of the a-f stage, an a-m signal
can be fedto the receiver at the antenna input terminals.
Sufficlent audio signal will get through to provide a quality
check. As with a~m recelvers, distortion Is checked by
listening to broadcast music or speech,

Obvliously, all-wave receivers can be checked on the
broadcast band as well as an ordinary a-m receiver. |f
the defect is encountered on all bands, it will be revea!-
ed by signal traclng on the broadcast band. If the defect
Is encountered on one band and not on the others, then
the trouble Is in the r-f, mixer, or oscillator sections since
the rest of the recelver is the same on all bands. If the
oscillator and mixer sections check properly, then the
trouble is focalized to the r-f section. |t is recommended
that the r-f signal generator be set at 600kc for testing
standard a-m broadcast and all-wave receivers since the
capacity of the ganged tuning capacitor In the receiver is
high when set to tune In thisfrequency. As a result, the
additional shunt capacity introduced by connecting the
test probe to the circuit will notcause appreciable detun-
ing.

RF SIGNAL TRACING

Connect the RF probe to the panel connector marked RF
INPUT. Set the INPUT SELECTOR ot RF, Set the OUT-
PUT SELECTOR at TRACE if the aural (speaker) monitor is
desiredor at TEST SPKR-TEST AMPL if it is more conven-
ient to work with the speaker off and a VTVM or 'scope
Is connected to the VIVM-SCOPE jack.

The eye tube indication Is the size of the shadow angle
(dark sector). The larger the signal voltage applied to the
grid of the eye tube, the narrower the angle; the smaller
the signal voitage, the wider the shadow angle. Two fac-
tors control the magnitude of the signal voltage applied
to the eye tube grid and therefore the size of the shadow
angle, One Is the strength of the signal at the point to
which the probe is touched; the other is the setting of the
GAIN control. To maintain a constant shadow angle of
any desired magnitude that you may choose as a reference
level, normally you must reduce the GAIN control setting
(turn It counter-clockwise) progressively as you trace the
signal thru the recelver point-by-point starting from the
antenna input terminals. With practice, you will get to
know whether the gain of a particular stoge is approxi-
mately normal by how much the GAIN control setting
needs to be decreased in order to maintain a constant shadov.
angle as you move the testprobe from the input to the out:
put of the stage. Checking for normal gain-per-stage b;



this method should eventually gain the preference of the
operator for rapld service work. For an actual numerical
check of gain—-per-stage, a *scope or vtvm should be con-
nected to the panel terminals provided. The GAIN control
can be used to establish any desired reference level. The
signal tracer will provide more than enough gain to permit
easlly observable differences in readings or deflections.

Let us take the case of the wedk recelver as a typical
servicing problem, and outline the signal tracing method
of locating the cause of the trouble. It is assumed that
routine checks of tubes, of voltages on tube elements, of
line voltage, and of adequacy of antenna for receiver and
location, as well as a wattmeter test, have not revealed
the reason for weak signals, and that therefore signa! trac=
ing Is indicated. As the receiver Is operative, either tune
the recelver to a local station, preferably around 600ke,
or connect a signal generator between the antenna and
ground terminals and feed a 600ke audio-modulated signal
to the operating receiver. Turn down the volume control
of the receiveras it is the sound emanating from the signal
tracer speaker which Is of interestduring the tests, not the
sound from the receiver speaker. Connect the ground lead
of the RF probe to B minus or ground of the receiver under
test and apply the test probe directly to the antenna ter-
mina! or to the antenna loop. Turn up the signal tracer
gain control until sufficient indication of the signal level
is obtained. The test probe can then be moved along the
normal signal path point-by-point; to the grid and then
the plate of the RF stage, if one is present; to the grid and
then the plate of the mixer or converter tube; to the grid
and then the plate of the first IF tube; and then to the grid
and plate of any other IF tubes, In order, and on into the
detector stage. As was discussed previously, the operator
will with experlence come to know whether or not normal
stage galn Is being obtained in each particular stage.

It should be noted that the input capacity of the RF probe
may in some cases be sufficlently large to cause a slight
detuning effect when touched to tuned circults and may
induce oscillation. If this should occur, itwould generally
be wiser to pass on to the next test point rather than to
conclude that the recelver is defective In this respect. If
the receiver gives good signal indication at the next test
point, in all likelihood the effect justdescribed is respon-
sible and the receiver is operating properly.

AUDIO SIGNAL TRACING

To trace the signal through the audio stages following the
detector in the receiver circuit, neither the RF probe nor
high gain is required. To provide the best fidelity of re-
production and the lowest possible hum and noise level,
a shielded directprobe ond the low gain audio channel are
used, The audio probe is plugged into the AUDIO INPUT
pin Jacks, and the INPUT SELECTOR set at AUDIO to con-
nect to the low gain amplifier. Here again, the OUTPUT
SELECTOR is set according to the desiked use of the eye
tube and the specker. Note that all output transformers
in receivers are of the step-down type o match the rela-

tively high impedance of the output tube plate circuit t
the low impedance of the speaker. Naturally, therefor«
a sharp drop in signal voltage will be observed when t!
probe Is moved from the primary winding of the output tran:
former to the secondary winding. Elsewhere in the o
section, of course, the gain increases as the probe ismove
from the detector toward the speaker.

It is Important to realize that the presence of signal at
particular point may Indicate Improper operation just ¢
much as the absence of signal at some other point. For ex
ample, it is common practice to employ a large capacit
to bypass the bias resistor in the cathode circuitof the ou:
put stage. If signal voltage is picked up at the cathode
obviously the bypass capacitor is not performing its functic
and is probably open.

WATTMETER

The wattmeter circuit is extremely valuable for servicin
tv, a-m & f-m radio, P.A. equipment, or any electroni
devices operating from the a-c line and not drawing moi
than 500 watts normally.

To use the instrument os a wattmeter, set the QUTPU"
SELECTOR at WATTMETER. The INPUT SELECTOR ma:
be set at any position, and the GAIN control should b.
turned maximum-counter-clockwise as the amplifiers ar:
not employed in this function. Afterpreliminary resistancr
checks of the equipment have been made to ensure that i
Is safe to apply power to thereceiver and that a short doe
not exist which would cause so much current to be drawn
through the wattmeter as to cause the fuse to biow, plur.
the line cord of the equipment under test into the WATT-
METER LOAD receptacle on the panel. Then turn on the
receiver and allow a short warm-up period for thereceiver
to reach normal operating conditions. Adjust the WATT-
METER control until the shadow angle on the eye tube jus:
closes with no overlapping of the edges of the bright secto;
ind read the power consumption in watts directly from th
calibrated dial. The eye will close even at zero on th
dial, unless the drain is ot least 35 watts. This is not -
disadvantage in checking the great many receivers drv
ing 30 watts or so normally, since g short will brina i
power consumption to well over 35 wattsand therefore un
questionably show up in this test. Also, at zerc on the
dia! a 30 watt receiver will produce a considerably nar-
rowed shadow angle from the maximum which is sufficien.
indication of normal loading.

The wattmeter reading can then be compared with the nor-
mal power consumption of the receiver which is usuall,
given on the chassis label. As the wattmeter circuit i
responsive only to the current drawn and the dial colibra-
- tions are drawn on the basis of the average U.S. line volt-
ageof 117 vac, obviously the accuracy of the reading wil.
depend on the actual line voltage as well as the actuc.

power factor of the equipment under test, Ingeneral, there-
fore, it would not be reasonable to expect accuracy greate:
than 10%.




In the case of a transformer-operated receiver as an ex-
omple, the wattmeter indications would be interpreted os
follows. A preliminary wattmeter check showing normal
power consumption would Indicate that at least the power
transformer is o.k. and if there Is power supply trouble at
all, 1t may be found tolie in a weak rectifier, weak filter
capocitor, or at some point further on. If, however, the
power drain is abnormally high, the next step would be to
remove the rectifier tube and observe whether or not the
power drain falls to approximately normal. If it does, then
a defective fiiter or bypass capacitor is indicated, or pos-
sibly a short filter choke or bieeder, or a gassy rectifier.
(To check a filter capacitor which is suspected, just dis-
connect one end from the circuit ond observe whether or
not the power consumption drops noticeably. If it does,
replace the filter capacitor.) If abnormally high power
consumption is not reduced by removing the rectifier, then
a short in the power transformer is Indicated.

To establish the cause of low power consumption, short the
B plus circuit to ground momentarily at the filter capacitor
output and note the power consumption while doing so.
Abnormally high power consumption would be normal under
this clrcumstance and low consumption would point to a weak
or gassy rectifieror possibiy a defect in the power transfor-
mer.

WATTMETER MAINTENANCE NOTE: Failure of line volt-
age to appear at the WATTMETER LOAD receptacle (with
OUTPUT SELECTOR set ot WATTMETER) indicates that in
all probability the wattmeter circuit fuse (5A), located on
the underside of the chassis, hasblown due to an overload.

NOISE LOCATOR

The nolse locator clrcuit isused to locate noisy and inter=
mittent components. A filtered dc voltage taken from the
power supply isapplied via the audio probe to the suspect-
ed component and the effect amplified so that it is heard
through the speaker and observed on the eye. The ground
clip of the audio probe, of course provides the necessary
ground return circuit, The applied voltage at no load is
about 130 vdc (£20%), but there Is no danger of damaging
receiver components since the short circuit current is about
Ima. Some care should be taken in handling the probe
although the shock that can result from careless handling
is relatively harmless.

Noise locator tests are made only when therecelver under
test is completely disconnected from the a-c line. The
instrument Is set up for noise testing by setting the INPUT
SELECTOR at NOISE, the GAIN control at near maximum
clockwise rotation, and the QUTPUT SELECTOR at TRACE.
The following is a typical example of noise location pro-
cedure, taking the plate circuit of the IF stage as an ex-
ample: Connect the audio probe ground clip to the B plus
supply point and apply the audio probe to the plate of the

IF tube. If a sharp clean click is heard at the instant of
contact, with no frying, crackling, or buzzing sound after-
wards as the probe is held at the test point, it indicates
that there are no noisy or intermittent components in the
path from the plate of the IF tube to the B plus point to

which the ground clip is connected. If frying, crackling,
or buzzing is heard, then there is a noisy or intermittent

component _in_the path. In the latter case, the obvious

mmest probe down toward the B plus
point, checking at each junction between two components
In the path. In all likelihood, the noise indication will
disappear at some point along the path. When this occurs,
return the test probe to the last point at which the noise
indication appeared, and check the component between
this point and the point at which the nolse indication dis-
appeared for a possible defect.

The nolse locator test will show up noisy and Intermittent
resistors, volume and tone controls, capacitors,and cold
solder foints. The part under test should be jiggled or
prodded in order to determine whether or not anintermittent
or noisy condition exists.

PANEL CONNECTIONS

For the utmost flexibility and convenlence, seven pin jacks
are providedon the panel for connection of the instrument
as a substitute amplifier, substitute speaker, substitute out-
put transformer, and for connection of the signal tracer
output to a vtvm or 'scope. Specific instructions follow
for setting up and connecting to the instrument for each
function..

SUBSTITUTE SPEAKER; With the OUTPUT SELECTOR set
at TEST SPKR-TEST AMPL, the voice coil terminals of the
internal speaker are avoilable at the TEST SPKR and GND

pin jacks,

SUBSTITUTE AMPLIFIER: With the OUTPUT SELECTOR
set at TEST SPKR-TEST AMPL, connections to the output
transformer secondary of the tracer amplifier are available

at the TEST AMPL and GND pin jacks.

SUBSTITUTE OUTPUT TRANSFORMER (PLUS SPEAKER):
With the OUTPUT SELECTOR set at AC OFF-TEST OUT.
XFMR, connect the plate lead of single-ended power am-
plifiers to either P pin jock and the B+ lead to the B+ pin
Jack. For push-pull amplifiers, connect one power ampl!-
fler plate lead to one P pin jack and the other plate lead
to the other P pin jack; connect the B+ lead to the B+ pin
Jack. The QUTPUT SELECTOR should be turned to AC
OFF-TEST OUT.XFMR before connections to the output
transformer pin jacks are made (there is a dangerously high
B+ voltage on the B+ pin jack when the instrument is on).
The QUTPUT SELECTOR should not be moved from the OFF
position during the test or before unmaking the pin jack
connections at the conclusion of the test.




SERVICE

If trouble developes 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 it will
be placed in operating condition for $5.00 plus the cost
of parts replaced due to their being damaged 1n the course
of construction. NOTE: Before retumning this unit, be
sure all parts are securely mounted. Attach o tag to the
Instrument, giving your home address and the trouble with

the unit. Pack very carefully in a rugged container, us-
ing sufficient packing material (cotton, shredded news-
paper, or excelsior), to make the unit completely immov-
able within the container. The orlginal shipping carton
Is satisfactory, providing the original inserts are used or
sufficlent packing material inserted to keep the instru-
ment immovable. Ship by prepald Railway Express, if
possible, to Electronic Instrument Co., Inc.,33-00 North-
ern Bivd., Long Island City 1, New York. Return ship-
mentwill be made by express collect. Note that a carrier
cannot be held lioble for damages in transit if packing

IN HIS OPINION, is insufficient.

VOLTAGE AND RESISTANCE CHART

TUBE PINY
ECC83/12AX7 ]
V1 3

485
6
7
8
9
6AQ5 1
[ SR 2
V2 3
4
5
6
7
6X4 ]
— 2
V3 3
4
5
6
7
JJe29 1
2
V4 3
4
5
6
7
8

VOLTS OHMS (UNIT OFF)
75vDC 270KQ
0 0
0.9VvDC 2.2KQ
6.3VAC 0
100VDC 330KQ
~1VDC (approx.) 10 Meg Q
0 0
0 0
0 470KQ
13VDC 330Q
0 0
6.3VAC 0
260VDC 1.15KQ
265VDC 1KQ
0 470KQ
270VAC 2500
0 0
6.3VAC 0
270VAC 250Q
310vDC 100KQ2 or greater
6.3VAC o
18VDC 1 Meg Q
250VDC 1KQ
-0.8VvDC 500KQ
6.3VAC 0
0 0

Voltages given are operating voltages measured with no signal. Resistances are measured to ground with unit off. Cathode
of rectifier (pin 7 of V3) shorted to ground during all resistance measurements except when measuring resistance from pin 7
of V3 to ground. CONTROL SETTINGS: GAIN at minimum, INPUT SEL. to RF, OUTPUT SEL. to TEST SPKR., WATTS
to 0. Voltage measurements are made witha VTVM or 20,000Q/V VOM, Operating line voltage at which voltage measure-

ments are made is 117 VAC, 60cps.

NOTE: ALL VOLTAGE & RESISTANCE VALUES MAY VARY NORMALLY BY %15%,



PARTS LIST

Stockf Sym. Description Am't, Stockf Description Am't,
22513 Cl cap., disc., .005mfd (5K or 5000 mmf) £10% i 40007 nul, hex, 14-40 6
22517 C2,3,4 cap., disc., .025mfd (25K or 2500 mmf) £10% 3 41000 screw, 16-32 x 1/4 12
24003 C5 cap., elec., 2x20/450V - 2x10/350V 1 41001 screw, 110-24 x 3/8 2
20044 C6 cap., molded, .25mfd - 400 1 41014 screw, 76-32 x 3/8 2
95000 CR1,2 ractifier, 1N48 . 2 41016 screw, 14-40 x 1/4 [
21003 F1 fuse, 5A, slo-blo 1 41035 screw, 76 P.K. 9
50001  J2,7,8,9,10 Jack, pin, black 5 42000 washer, 3/8 lock 6
50000 .J1,4,5 6 jack, pin, red 4 42001 washer, 3/8 flat 4
50002 J3 mic. connector male 1 42002 washer, 76 lock 14
50009 J1 receptacle, AC 1 42007 washer, 4 lock é
10402 R1 res., 10MQ (brown, black, blue, silver)1/2W, £10% 1 42012 washer, star (for pin jacks) 9
10431 R2,8,20 res., 470K (yellow,violet,yellow,silver) 1/2W, £10% 3 42019 washer, rubber 1
10410 R3 res., 100KQ (brown, black, yellow, silver}1/2W, £10% 1 43000 lug, 76 ground 1
10417 R4,7 res., 220KQ (red,red,yellow,silver) 1/2W, £10% 2 43001 lug, 3/8 pot ground 1
18043 R5 pot., 500KQ audio taper 1 46000 grommet, 3/8 rubber 1
10423 Ré res., 2.2KQ) (red,red,red,silver) 1/2W, £10% 1 45005 feet, rubber 4
10862 R¢? res., 330Q) (orange,orange,brown,sliver) 1W, 210% i 47001 spring 1
10407  R10,16, res., 1MQ (brown, black, green, silver)1/2W, £10% 4 51000 connector, female i

17,19 51004 tip, pin 2
10436 R11 res., 47 Q (yellow,violet,black,silver) 1/2W, £10% 1 51502 clip, crododile 2
10409 RI12 res., 560KQ2 (green,blue,yeliow,silver) 1/2W, £10% 1 53006 knob, round bor 4
14501 RI13 res., 1KQ, 5W, £10% 1 54507 board, probe 1
10428 R14 ras., 47KQ (yellow,violet,orange,silver) 1/2W, +10% 1 55301 grill, specker 1
10422 R15 res., 68KQ (blue,grey,orange,silver) 1/2W, x10% i 55500 probe, red 1
16004 R18 pot., 50KQ, linear 1 57000 line cord 1
60053 S switch, input selector ] 58004 ‘wire, hook-up length
60054 52 switch, output selector 1 58300 spaghetti length
55000 SP1 speaker 1 58401 cable, mic, length
32009 Ti transformer, output 1 58403 cable, grey length
30023 T2 transformer, power 1 58501 wire, bare, 122 length
32003 13 transformer, current 1 58502 braid, flat length
54004 71B1,2 terminal strlp, 2post with ground 2 80056 ponel 1
54013 TB3,4,5 terminal strip, 1 post left with ground 3 81055 eye bracket 1
90034 VI tube, 12AX7 1 81122 chassis 1
90047 V2 tube, 6AQ5 1 87000 handle 1
90036 V3 tube, 6X4 1 88021 cabinet 1
90015 V4 tube, 1629 1 89511 probe, nosepiece 1
97025 XVI socket, 9 pin min. bottom mount ! 89512 probe, tip 1
97024 XV2,3 socket, 7 pin min. bottom mount 2 89524 probe, shell ]
97013  XV4 socket, octal, molded i 66062 instruction manual (wired) 1
40000 nut,hex #6-32 14 66311 instruction manual (kit) 1
40001 nut,hex 3/8-32 4

NOTE: When ordering replacement parts, please include all of the following information: 1) stock number and description
given in ports list; 2) quontity; 3) model number of instrument; 4) serial number of instrument (on panel). This infor-
mation will expedite the processing of your order ond insure your receiving the correct replacement parts,
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RF PROBE CONSTRUCTION

First, press fit the probe tip into the rectangular notch at one end of the board as shown in Fig. 6. Then Install the 1N48
crystal diode, CR2, on the same side of the board the solder iug Is on (Fig. 7) between the probe tip and eyelet 1, cath-
ode to eyelet 1, (cathode side of crystal indicated by band or by direction of rectifier symbol —_ cathode K anode). To
do this, pass the cathode lead of the crystal through eyelet 1 and bend back this lead on the other side of the board when
the crystal is positioned properly. Solder the anode lead of the crystal to the flat shank of the probe tip and trim off ex~
cess. On the same side of the board, install the 470KQ resistor, (yellow, violet,yellow,silver) R20, one lead in eyelet 1
and the other lead through eyelet 2, Bend back the leads on the other side of the board to lock the resistor in place, and
then trim off excess. Solder eyelet 1 (see Fig. 8). To avoid overheating the crystal diode, hold each crystal diode lead
with pliers when soldering the terminal to which the lead is connected. When soldering Is completed, lay the terminal

board ; g‘i . ‘ffm
97
ffua::::::::::‘::i. W ﬁé__j:

/
R20 i, 7 CR2

Strip the grey co-axial cable and the ground lead (stranded wire)as shown in Fig. 9. Position the ground lead in the spring
as shown in Fig. 10, and solder it to the spring, as shown, at the point indicated in the drawing. Then insert the co-axial
cable in the spring as shown In Fig. 10, Push the rubber washer over the stripped end of the co-axial cable on to the out-
side Insulation and position it as shown in Fig. 7. Next position the stripped end of the co~axial cable so that the end of
the outside insulation rests inside the semi~circular notch in the end of the terminal board and the outside braid fays across
the solder lug. (Check to see that the inner co-axlal conductor reaches eyelet 2.) Then bend the solder lug over to grip
the cable braid (Fig. 11 is a profile view)and solder the connection, keeping in mind that overheating will soften the inner
co-axial insulation with the consequent danger of a short. Bring the stripped end of the ground lead (extending from the
solder point on the spring) around the outside of the rubber washerand insert it in eyelet 3 (Fig.7, after which solder eyelet
3. lInsert the inner conductor of the co-axial cable in eyelet 2 (Fig. 7), after which solder eyelet 2,

L1l
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—

Fig. 9

Q@ __
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Fig. 11

Pass the free ends of the co-axial cable and the ground lead through the probe shell from the threaded end. Then grasp
the probe tip with one hand and with the other hand move the shell down over the probe body with a rocking motion and
without forcing. When the large end of the spring is flush agalinst the rolled over end of the shell, pass the plastic nose-
piece over the probe tip and screw it into the shell (see Fig. 12). Complete the ground lead by connecting and soldering
and alligator clip to the free end (crimp U-shaped groove in clip over the insulation to make a firm mechanical connection),

12C



Connect the female co-axial connector to the other end of the probe cable as follows (Fig.13): Strip the cable end exactly
as shown, Disassemble the connector, Slip the stripped cable end into the large diameter end of the spring and then solder
the small diameter end of the spring to the very edge of the metal braid. Slip the connector ring over the cable end past
the spring, unthreaded end first, Pass the cable end thru the tapered end of the connector (threading the inner conductor
thru the eyelet in the bakellte disc)until passage is stopped by the iarge spring diometer, Tighten the set screw in the con-
nector body so that the cableand spring will be secured mechanically. Solder the inner conductor of the cable to the eyelet
in the bakelite disc and trim off excess lead. A section of the internally threaded part of the connector ring should extend
past the connector body to enable coupling to the male connector on the panel.
)l
>

o

Fig. 13

AUDIO PROBE CONSTRUCTION

1. () Fig. 14, end A, Strip one end of the 4 ft. length of black shielded test lead as follows: Remove 1 3/4" of the black
outside Insulation. From the same end, remove 1 1/2" of braid. Next, expose 3/4" of inner conductor.

Next, solder a 1ft. length of flat wire braid to the 1/4" of exposed shielding at end A. Wrap the end of the flat braid o
few tums around the shielding before soldering to ensure alasting connection. Also be careful not to overheat the shielding
while soldering, os this will soften the inner co~axial insulation with the consequent danger of a short.

<3

3

]

L

Fig. 14

2, () Fig. 15. Adjust the flot wire brald to a position parallel to the shielded lead and flat against it, the free end of the
braid pointing toward the remaining long length of lead. Unscrew the collar from the tip of the red audio probe housing,
and slide end A of the shielded lead through the housing until the inner conductor protrudes from the small hole in the tip.
Wind the exposed inner conductor around the tip in the clockwise direction and then screw on the collar tightly to secure
It. Finally, solder an alligator clip to the free end of the flat wire braid.

3. () Fig. 14, end B, Strlp the opposite end of the shielded test lead as follows: Remove 2 3/8" of black outside insulation.
From the same end, remove 2 1/8" of braid. Next, expose 5/8" of inner conductor.



Next, solder a 3 1/2" length of flat wire brald to the 1/4" of exposed shielding ot end B. Use the same method described
above.

4. () Fig. 16. Complete end B of the shielded lead by soldering pin tips to the inner conductor and to the flat wire brald.

Qm&zm

FINAL STEPS

You have now completed the assembly and wiring of your instrument. When you have completed the following steps, your
Instrument will be ready for use.

1) Make a careful examination of the unit to determine whether all joints are soldered properly. Check for loose lumps
of solder and straighten out the wiring and components so that there are no accidental short.

2) The flowing of rosin between switch contacts causes leakage. If examination reveals the presence of rosin, remove it
by briskly cleaning the area between the contacts with a stiff brush saturated with carbon tetrachloride. Be very careful
not to spring the contacts when cleaning switches.

3) Insert the ECC83/12AX7 tube (V1), the 6AQ5 tube (V2), and the X4 tube (V3)in their respective sockets on the chassis
as shown in Fig. 17,

4) Attach the control knobs as follows:

a) Turn the shafts of the INPUT SEL. and OUTPUT SEL. switches and the GAIN control and WATTS shafts to their
furthest counter-clockwise positions.

b) Place a knob on the INPUT SEL. switch shaft so that it points at the RF position and tighten the set screw.

¢) Place a knob on the QUTPUT SEL. switch shaft so that it points at the AC OFF position and tighten the set screw.

d) Place a knob on the GAIN contro! shaft so that it indicates just to the left of the word GAIN on the panel and
tighten the set screw.

e) Place a knob on the WATTS control shaft so that it points to the zero "0" and tighten the set screw.

5) Before connecting the Instrument to the a-c line, connect an ohmmeter from B plus (V3, pin7) to ground; the resistance
should not be less than 50,000 ohms. (NOTE: Wait until tie ohmmeter reading reaches the final value.) If the resistance
is under 50, 000 ohms, do not connect to the a-c line before you have checked the rectifier circuitand remedied the trouble.

14C
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Fig. 17

6) Insert the rubber feet in the openings provided in the bottom of the cabinet as shown. The method is to work the rounded
portion of each foot into the interior of the cabinet from the outside, using a small screwdriver. The flat portion should be
the actual resting or contact surface. See insert drawing of Fig. 18,

\)
\
s}
F

.Fig. 18

7) Mount the handle on the cabinet with 2 #10-24 screws as shown in Fig. 19,

8) Run the a-c line cord through the rear cabinet opening and insert the completed unit in the cabinet. Align the hole in
the cabinet rear and the hole in the rear chassis apron and insert 1 #6 P.K. screw. Then align the 8 panel holes with the
corresponding holes in the cabinet flange and insert 8 #6P.K. screws. Tighten all screws. (See Fig. 19.)

9) Insert the line cord plug into a 115VAC outlet and set the Output Selector at TRACE and the Input Selector at RF. Con-
nect both the RF and Audio probes to their proper panel connectors. The eye tube should show its characteristic green glow
within a minute. (If not, check the power supply and/or the eye tube circuit.)

Now turn the GAIN control clockwise to near maximum. Touching the tip of the RF probe should result in a loud humming
sound from the signal tracer speaker as well as a closing of the shadow angle on the eye tube. Touching the tip of the audio
probe should produce a much lower output buzzing or humming sound and a reduced closure of the eye tube shadow angle.
If these results are not obtained the instrument is not functioning properly and should be checked for the cause.



\

Fig. 19

NOTE

If the instrument fails to operate properly, recheck the wiring for errors or reversed connections, test for continuity, and
check individual components for breakdown. Check all dc and ac operating voltages, keeping in mind that all voltages
may vary from the values shown by as much as 20% due to component tolerance, line voltage variations, aond the type of
measuring instrument used (schematic voltages were measured with VIVM).

SERVICE

If you are still having difficulty, write to our service department listing all possible indications that might be helpful. If
desired, you may return the instrument to our factory where it will be placed in operating condition for $5.00 plus the cost
of parts replaced due to their being damaged in the course of construction. This service policy applies only to completed
instruments constructed in accordance with the instructions as stated in the manual. Instruments that are not completed or
Instruments that are modified will not be accepted for repalr. Instruments that show evidence of acid core solder or paste
fluxes will be returned not repaired. NOTE: Before returning this unit, be sure all parts are securely mounted. Attach a
tag to the instrument, giving your home address and the trouble with the unit. Pack very carefully in a rugged container,
preferably wood, using sufficient packing material (cotton, shredded newspaper, or excelsior), to make the unit completely
immovable within the container. The original shipping carton is satisfactory, providing the original inserts are used or
sufficient packing material is inserted to keep the instrument immovable. Ship by prepaid Railway Express, if possible, to
the Electronic instrument Co., Inc., 33-00 Northern Blvd., Long Island City 1, New York. Return shipment will be made
by express collect. Note that a carrier cannot be held liable for damages in transit if packing, IN HIS OPINION, is
insufficient,
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RMA 3-DOT COLOR CODE FOR MICA-DIELECTRIC CAPACITORS

JAN 8 -DOT COLON CODE FOR PAPER -DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND

MULTIPLIER

A4LL 500 vOLTS

SIGNIFICANT FIGURES
THESE DOTS q_nm: anOZQ

ARE ALWAYS
A NI e——
SiLve /, k

.
;{v;:cg
-

COEFFICIENT

MULTIPLIER

RMA &-DOT COLOR COODE FOR MICA-DIELECTRIC CAPACITORS

JAN 6-00T COLOR CODE FOR MICA-DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND THIRD

VOLTAGE RATING MULTIPLIER

CAPACITANCE TOLERANCE

SIGNIFICANT FIGURES
THIS ooF FIRST SECOND

1S ALWAYS
BLACK /ﬂﬂ\
L‘I\ MULTIPLIER

CAPACITANCE TOLERANCE

TEMPERATURE
COEFFICIENT

RMA COLOR CODE FOR TUBULAR
CERAMIC-DIELECTRIC CAPACITORS

JAN COLOR COOE FOR FIXED CERAMIC-DIELECTRIC CAPACITORS
RADIAL TrPE NON-INSULATED

AXiAL TrPE INSULATED

SIGNIFICANT FIGURES
FIRST SECOND THIRD
CAPACITANCE
TOLERANCE

TEMPERATURE

TEMPERATURE
COEFFICIENT

COEFFICIENT MULTIPLIER

ALL 500 vOLTS

SIGNIFICANT FIGURES
FIRST SECOND

Lo

4. L 500 vCLTS

[l MULTIPLIER

SIGNIFICANT FIGURES
FIRST SECOND
CAPACITANCE

1!\ TOLERANCE

-~

CAPACITANCE
JOLERANCE

TEMPERATURE
COEFFICIENT

MULTIPLIER
ALL S00VOLTS

RMA RADIO MANUFACTURERS ASSOCIATION

JAN JOINT ARMY - NAYVY

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS

artap Tref

SIGNIFICANT FIGURES
FIRST SECOND

MULTIPLIER

INSULATED - TAN
NON - NSULATED BLACK

AOrMN)ZnM

RADIAL TrPE

SIGNIFICANT FIGURES
FIRST SECOND
8s00r, ree

MULTIPLIER

JAN COLOR CODE FOR
FIXED COMPOSITION RESISTORS

AxiaL TYRPE INSULATED

SIGNIFICANT FIGURES
FIRST SECOND

lcrﬂ.v_r_mx
TOLERANCE

RESISTORS CAPACITORS R
MULTIPLIER RATUR
TOLERANCE MULTIPLIER ha\oﬂ@\nmkﬂ coLor RAMA MICA AND JAN MICA AND JAN CERAMIC .Mwnwa\ﬂno.m wﬁmo»mwwhﬂmb\wm
CERAMIC-DIELECTRIC | PAPER-DIELECTRIC DIELECTRIC
1 o BLACK | 1 1 ] N N
10 1 BROWN 0 10 10 100 L
100 2 RED 100 100 100 200 K3
1000 3 ORANGE __| 000 1000 1000 0 [ b _
10000 P YELLOW | 10000 400 £
100000 5 GREEN 100000 o 500 _ F
1600000 [ BLUE I wwco000 |- ___800 s
10000000 7 VIOLET 10000000 _J00
100000000 [] GRAY 100000000 | I X 800 R
1000000000 9 WHITE 1000000000 | A LAY N
s [XI I GoLp | o0 o 4 lwoo
10 0.01 SILVER 0.0 | 001 2000 |
20 NO COLOR I oo 500

RAQ 4t TrPf NON INSULATED

SIGNIFICANT FIGURES
FIRST

SECOND

TOLERANCE MULTIPLIER

I. E.

1193.
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