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SECTION I. GENERAL DESCRIPTION AND
FACILITIES

1-1. GENERAL DESCRIPTION

The Model 955 is atruly advanced, highly depend-
able in-circuit and out-of-circuit capacitor tester. In
addition to providing extraordinarily sensitive short
and open tests, the Model 955 includes a Wien Bridge
for capacity measurements, with a unique shunt resis-
tance balancing provision* that permitsin-circuit mea-
surement even when the shunting resistance is com-
paratively low.

1-2. FACILITIES

Indicator: Electron-ray tube EMB84/6FG6 Bright bar
pattern gives sharp, unmistakable indications.

Test Selector: Three-position switch — SHORT, CAP-
ACITY, OPEN

Test Leads: One coax-type for all tests; detachable,
with input connector coupling to unit.

Short Test: Out-of-circuit or in-circuit short check
with shunt resistance as low as 1 ohm. Reliable up to
2000mf. Closed bars indicate short. 60 cps test fre-
quency. Max. test voltage 6.3VAC (open leads), decreas-
ing with decreasing impedance.

Open Test: Out-of-circuit or in-circuit open test of
capacitors as smallas 15mmf with instrument adjusted
normally., (With constant voltage supply, internal
adjustment can be made for 5mmf sensitivity), For
in-circuit testing, shunt resistance may be as low as
35 ohms for capacitors above 100mmf (3KQ at 10mmf).
Closed bars indicate open. Test frequency approxi-
mately 22Mc, very low voltage.

Capacity Measurement: From 0. 1 to 50mf using Wien
Bridge with unique shunt resistance balancing* permit-
ting = 10% accuracy at any point on the capacity dial in
either in-circuit or out-of-circuit measurement. The
capacity scale is screened on a 4" diameter, heavy-
gauge lucite dise. The reading point is just above the
center of the indicator bar-pattern. Operating fre-
quency of the bridge is 80 cps.

The RC BALANCE control is calibrated in RC product
{equivalent shunt resistance in kilohms multiplied by
the capacitance in microfarads}) in two ranges, 0.6 to
10.5and 7 toinfinity, selected by the RC RANGE switch.
The very wide RC product range provided, with excel-
lent spread permitiing easy setting to any value, is the
key to the accurate capacity measurement provided
either in or outof circuit. For out-of-circuilt measure-
ments, the RC product value can be translated into
dissipation or power factor with the help of the graph
on page 18,

*Patent applied for

Line Voltage: 105 to 130VAC, 60 cps; 8 watts drain.
A LINE ADJ control on the panel permits adjustment
to maximum sensitivity regardless of the voltage vari-
ation within this range, '

Miscellaneocus: Exceptionally attractive, professional
laboratory styling. Transformer-operated and protec-
ted by fuse in extractor-post mount.

Tubes: 1-6C4, 1-EM84/6FGS.
Size (HWD): 8 1/2" x § 3/4" x 6"
Weight: 4 lbs.

CAUTION

This instrumentis provided with the highest sensi-
tivity practical in its class, thus permitting the lowest
practical test voltage. This low test voltage permits
practically all capacitors commonly encountered tobe
tested. Even this low test voltage, however, would
exceed the ratings of some capacitors, which should
therefore not be tested with this instrument to avoid
the possibility of damaging them. These capacitors
may be encountered in special sub-miniature equip-
ment, as well as in equipment working on very low
voltages. As a rule, testing of capacitors with rated
DC working voltage below 6 volts with this instrument
should be avoided; for capacitorsbetween 9 and 6 volts
rated, the short-test should not be prolonged. Testing
of all types of polarized tantalum capacitors, regard-
less of their working voltages, also should be avoided,,
as these capacitors can be testedonly witha polarized
a-c¢ bridge (never applies reverse polarity voltage).
Tantalum capacitors are easily recognizable by their
very small dimensions for a given capacitance and
working voltage.

SECTION II. OPERATING INSTRUCTIONS

2-1. CONTROLS AND TERMINALS

TEST switch

Provides selection of the desired test. Three posi-
tions for selectionof the short test, capacity measure-
ment, or open test,

.1-50MFD Capacity Dial

Provides balance for the capacitive component of
the tested impedance. 4" in diameter transparent dial
is read at hairiine on panel, just above the indicator
bar-pattern, after the bridge is balanced.

RC RANGE switch

Provides selectionfromtwo ranges of RC Balance,
0.6-10.5 and 7T-INFinity.

chmmi & AC POWER switch

When the control isturned past maximum counter~
clockwise rotation of the potentiometer to the OFF
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Fig. 2-1. Front Panel Controls and Terminals
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position, the instrument is disconnected from the AC
power line. Clockwise rotation from OFF turns the
instrument on, as indicated by the pilot lamp located
just below this control. The RC BALANCE control
provides balance for the resistive component of the
tested impedance such as shunting resistance and/or
equivalent parallel resistance or equivalent series
resistance of the tested capacitor. The reading from
the RC BALANCE dial (either range according to the
setting of the RC RANGE switch) canbe convertedinto
equivalent shunting resistance, dissipation factor, or
power factor, as desired and in keeping with the test
situation. The setting of the RC BALANCE control is
not significant when the instrumentis set for the short
test or opentestexcept thatit must be turned clockwise
from the OFF position.
INPUT CONNECTOR

Input connector provides positive connection to the
test cable furnished with a matching connector,

LINE ADJ control

Provides convenient compensationfor line voltage
variation from 105V to 130 VAC, assuring proper func-
tioning of the instrument for all supply voltages within
this range.

FUSE

An extractor post fuseholder on the rear apron
contains a cartridge fuse in the primary circuit of the
power transformer. Thisfuse is a standard type, rated
1/2 ampere.

2-2. OPERATION
NOTES

Adequate ventilationis necessary for proper opera-
tion of the instrument and to avoid the possibility of
heat damage. The use of a perforated case permits
convective movement of air through the instrument to
remove the heat generated by tubes and other compo-
nents. The air movement consists of cool air, drawn
through the sidesof the case, being heatedand escaping
through the top. Take sensible measures to avoid
impeding the required air flow.

The test cable supplied is used for all functions.
However, its exact length, cable type, and construction
is determined by the opentest circuit, whichis designed
to match this cable. No substitute for this cable that
differs even slightly in length, type, or construction is
acceptable inthe OPEN test{unctionand therefore, this
exact cable must be considered an electrically insep-
arable partof the instrument circuit. Itis made detach-
able in the interest of convenient portability of the
instrument and to permit easy replacement. You are
strongly advised, however, not to disconnect the cable
from the instrument, unless you have to for such reasons
as mentioned above. Otherwisethe cable may be mis-
laid, or a similar looking cable connected to the
instrument by mistake. If the test cable is replaced,
internal re-adjustments are required (see Maintenance-
Section 4},

CAUTION

The instrument should be connected to a2 105 ~ 130
VAC 80 cps supply line only. It will not operate from,
nor should it be connected to, any other kind of supply.

a. PRELIMINARY OPERATIONS

1. Rotate the RC BALANCE controlclockwise from
the OFF position to switch the instrument on. This is
indicated by the glowing pilot light.

2. Allowab5-minute warm-up period, during which
the electron-ray indicator tube will attain its character-
istic green glow and the instrument will reach conditions
required for normal operation.

3. Set the TEST selector at SHORT, and short the
test clips.

4. Set the LINE ADJ control so that the greenbars
of the indicator tube close together at the center without
overlapping. This condition will be referred to as
"closed bars'.

5. Separate the test clips. The instrumentis now
ready for use.

NOTE: Steps 3, 4, and 5 should be repeated reason-
ably often to compensate for possible
changes in the supply line voltage.

b. CIRCUIT PREPARATION

Whenever a capacitor is tested in a circuit, the
circuit as a whole should be switched off and discon-
nected from its supply, and all capacitors should be
discharged. When batteries are used in the circuit
under testasg an additional supply, or as the sole supply,
the batteries should be removed and capacitors dis-
charged. Failure to discharge any charged capacitors
before testing may well result indamage to the instru-
ment as well as erroneous test results, Whenever a
capacitor is tested out of a circuit, make sure that it
is discharged.

Discharge of the capacitor before testing is also a
general personal safety precaution.

¢. POLARITY

When connecting the test leads to the capacitor
under test, it is advised to follow this simple rule:

1. The black test lead should be connected to the
terminal of capacitor which under normal working
conditions has a potential closer tothatof the chassis.

2. The red test lead should be connected to the
remaining terminal of the capacitor.
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If the above rule is not followed, there will be no
change in indication or accuracy in the short test and
capacity test, but there may occur a slight drop in
sensitivity on the open test. If the highest sensitivity
is not important for the particular test, the rule can
obviously be ignored.

d. SHORT TEST
1. Set the TEST selector to SHORT.

2. Connect the test clips to the capacitor under
test, The use of additional test leads of reasonable
length connected to extend the regular test leads is,
in this test, permissible,

3. The indicator tube bars will remain open (at
least a small gap) if the impedance across the test
clips is more than lohm (at 60cps). Only closed bars
indicate impedance less than 1 ohm. (Note that a
2000mid capacitor has an impedance of 1, 33 ohms at
60 cps). Partially open bars indicate an impedance
between 1 ohm and 10 chms. (Note that a 200mfd
capacitor has an impedance of 13. 3 ohms at 60 ¢ps.)
A shortor verylow resistance across a good capacitor
will also cause a "short" indication. Check for this
condition before discarding the capacitor as internally
shorted.

The instrument may also be used as a continuity
tester in the SHORT position of the TEST selector.

e. OPEN TEST
1. Set the TEST selector to OPEN.

2. Connect the test clips directly tothe capacitor
under test. (No additional test leads may be used.)

3. The indicator tube bars will remain open {(at
least a small gap)} if the capacitance across the test
clips is more than 15mmf. Only closed bars indicate
an open capacitor or a capacitance of less than 15mmf.
Partially open bars indicate capacitance below 25mmf
but morethan 15mmf. If the latter indicationis obtained
when testing a capacitor greater than 25mmf in-circuit,
it may be due entirely to stray capacity and the tested
capacitor may be open. Onthe other hand, a capacitor
below 100mmf that is notopen, may show open in-cireuit
if it is shunted by a resistance below a critical value,
Thig is discussed in (8) below. Also, some types of
tubular electrolytics may show opendue to a peculiar-
ity of their construction, even though they are almost
always not open. This isdiscussedin (9)below. Circuit
examination in thefirst case, and capacity measurement
in the second case will always settle any doubts.

4, An in-circuit open test should not be given to
capacitors shunted with a resistance of less than 35
ohms because afalse indication willoccur, The actual
limit is somewhat lower and can be found for each
particular instrument by a simple check witha resistor
connected across the test leads, (With the eritical
value or less, the instrumentwill show "notopen' with

only a resistor but no capacitor across the test clips. )

5. A good capacitor connected in parallel with an
open one may cause an indicafion "not open'. There-
fore, all indications should be interpreted onthe basis
of circuit examination. For example, in Figure 2-2, if
R is less than 35 ohms and Ca is open, butCbislarge,
the indication may be "not open’ while checking Ca
because small R does not isolate the capacitors suffi-
ciently. In the same case, but with R larger than 35
ohms, the indication will be correct.

R

I X
T T

Fig. 2-2. Example

6. The open test may give false indication on
capacitors in resonant circuits unless the resonant
frequency of the circuitis much below the test frequency
fapproximately 22Mc. } False indication is very likely
in open-testing capacitors in resonant circuits above
22Mc.

7. The sensitivity given in. (3) above as 15mmf is
the lowest sensitivity that will be obtained with the
supply line voltage at 105 VAC. With the line voltage
at 115 VAC, the sensitivity will rise to 10mmf, and
with the line voltage about 130 VAC there will be a gap
between the indicator tube bars with a capacitance as
low as 5mmf between the test clips. The instrument
can be adjusted for the highest sensitivity atany given
line voltage within the range 105V - 130V (see 4-3.)
This is advisable only if the highest sensitivity isreally
necessary, and when the instrument can be supplied
with a stable supply line voltage (as e.g. throughan a-c
voltage stabilizer), because the highest sensitivity can
be achieved for one particular supply line voltage only,
and with higher line voltages there will bea gapbetween
the indicator tube bars even with an open circuit between
the test clips,

8. Asstatedin (3)above, a capacitor below 100mmf
thatis good may show open in-circuitif itis shunted by
a resistance below a critical value. The critical
resistance value varies in an inverse manner with the
capacitance value as follows:

3KQ for 10mmf
1.5KE for 15mmf
7500 for 20mmi
5008 for 25mmf
2504 for 50 mmf
500 for 100mmf

When the shunt resistance is close to the critical
limit for the particular capacitance value, the indicator
tube bars may open only partially., Additional tests
can be performed, and positive indication can be ob-
tained, after disconnecting one endof the capacitor {or
the shunt resistance, if this is easier) and checking
again the same way.

-
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9. As stated in (3) above, some types of tubular
electrolytic capacitors (depending on their internal
structure) will give an open indication in most in-circuit
cases, and always show open out of the circuit. Some
of them, for the same reason, may give only a partial
opening of the indicator tube bars, which could be
interpreted as stray capacity or capacitance of less
than 25mmf. Whenever these indications are obtained
with an electrolytic capacitor {they very seldom are
really open) the instrument should be switched to the
CAPACITY test anda capacity measurement should be
performed to determine the capacitance,

f. CAPACITY MEASUREMENT
1. Set the TEST selector to CAPACITY.

2. If the values of the expected capacitance and
parallel resistance are known, set the RC RANGE
switch and the RC BALANCE control to indicate a
value slightly higher than the product received by
simple multiplication of the value of the expected cap~
acitance in mfd by the value of the expected {(or mea-
sured with an ohmmeter) resistance in kilohms. When
the values are not known, set the RC RANGE switch to
the 7T-INF position and the RC BALANCE control to
INF.

3. Connect the test clips to the capacitor under
test. The use of additional test leads of reasonable
length connected to extend the regular test leads is,
in this test, permissible.

4. Rotate the capacity dial to find the position in
which the indicator tube bars have the smallest gap.
Thenrotate the RC BALANCE control counterclockwise
until the gap becomes a little smaller (do not try to
close the gap by rotating the RC BALANCE control
only). Correct the position of the capacity dial for the
smallest gap and then again close the gap partially by
rotating the RC BALANCE control. By repeating this
procedure a few times, a point of balance will be
achieved indicated by a complete closure of the gap
between the indicator tube barg with the largest possible
overlapping. (Overlapping appears as a bright line at
the bar closure point, the brightnessof the line increas~
ing with the degree of overlapping.)

The point of balance should be approached always
by rotating the RC BALANCE control counterclockwise
and without going beyond the point of best balance. For
instance, whenbalance cannot be achievedat the 7T~-INF
position of the RC RANGE switch, and it is necessary
to go to lower values of RC — after the RC RANGE
switch is set at the .68-10.5 position - the RC BAL-
ANCE control should be turned fully clockwise and
then the point of balance should be approachedagainby
rotating the RC BALANCE control counterclockwise
toward balance, alternately with correcting the capacity
dial setting, as described above. Disregard of this
procedure may lower the accuracy of the measurement.

When measuring a capacitor in a circuit where
the RC is high, or when the capacitor is outof the cir-
cuit, very often it is possible to achieve a complete
closure of the gap between the indicator tube bars by
rotating the capacity dial only. Nevertheless, in most
cases it is possible to improve the balance with the use
of the RC BALANCE control. In some cases when the

capacitance is more than 15mf, it may happen that the
balance position of the RC BALANCE control is not
indicated sharply and the setting can be varied over a
wide range without a significant change in indication.
However, the balance indication achieved with rotating
the capacity dial will still be sharp enough to give the
value of the capacitance with the usual accuracy.

5. To assure maximum accuracy in capacity
measurement, observe the following rule:

a. U the RC product is between 7 and 10 on
in-circuit measurement, use the .6-10.5
position of the RC RANGE switch for bal-
ancing.

b. Inthe same circumstances onout-of -circuit
measurement, use the 7-INF position.

6. After the bridge is properly balanced, the value
of the capacitance canbe read directly fromthe capacity
dial. When used properly, and according to the pro-
cedures given, the instrument will indicate the values
of capacitance with an error not exceeding 10% unless
the power factor of the capacitor under test is more
than 30%. With the value of the power factor exceeding
30%, the error becomes larger and can be roughly
estimated as follows:

(PF)2 % PF is the power factor in percent.
100

Practically speaking, the increase of the error
can be neglected in many cases because the indicated
capacitance is the equivalent parallel capacitance,
which is what counts when the capacitor is used for
filtering. A large decrease of the equivalent parallel
capacitance caused by the loss of capacity itself, as
well as by the increase of the power factor, should be
considered a sufficient indication that the capacitor
under test should be replaced.

7. At balance, the setting of the RC BALANCE
control indicates the value of RC product, defined as
the product of multiplying the value of measured capaci-
tance in mfd and the value of the parallel resistance in
kilohms. Therefore, the value of the parallel resist-
ance can be determined by simply dividing the value
indicatedonthe appropriate range of the RC BALANCE
dialby the value of capacitance indicated on the capacity
dial. It is necessary to remember that the parallel
resistance determined in this manner will be in most
cases lower than that measured with an chmmeter,
because the internal equivalent parallel resistance of
the capacitor appears to be connected in parallel with
the external parallelresistance and lowersthe result-
ant value. With this explanation it becomes obvious
that the difference will be larger with capacitors having
a high power factor and smaller with capacitors having
a low power factor, larger where capacitors are con-
nected in parallel with high resistances and smaller
where these resistances are low. When the capacitor
under test is out of the circuit, the indication from the
RC BALANCE dial canbe converted into the digsipation
factor or power factor with the help of the graph given
on page 16,
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8. A balance indication above the 50mf mark in-
dicates a large capacitance beyond the range of the
capacity dial, or a short. Which is the case, can be
determined by applying the short test. A balance in-
dication beyond the O.1mf mark indicates a small
capacity beyond the range of the capacity dial (withnot
less than 3K ohms in parallel), or an open circuit.
Which ig the case can be determined by applying the
open test.

9. To avoid false and misleading indications, the
rules given below should be followed closely:

a. Capacitors connected in parallel with a re-
sistance of less than 35 ochms should not be
measured because this may cause false
indication. These capacitors should be mea-
sured after one end of the capacitor is dis-
connected, or after a part of the parallel
circuit is disconnected, so as to bring the
parallel resistance to some higher value,
whichever is easier. Todetermine the value
of the parallel resistance, a check with an
chmmeter is advised rather than relying on
the schematic values.

b. Do notattempt to measure capacitorsknown
to be out of the 0.1 to 50mfd capacity range
or capacitor-resistance parallel combina-
tions having an RC product less than 1.0.
Either or both conditions exclude the possi-
bility of in-circuit measurement. The best
thing to do in these cases is to disconnect
one end of the capacitor and measure it
effectively out of circuit, provided of course,
that it is greater than 0.1mfd. Stating the
same thing from another point of view;
should it be found that balance can not be
obtained within the 0.1 to 50mfd capacity
dial range and the 1 to INF RC BALANCE
range, then either the capacity is outside the
measuring range of the instrument, or the
RC product is below 1 (the useful low limit
of RC BALANCE provided) or both. Again
the best thing to do is to disconnectone end
of the capacitor and measure it effectively
out-of -circuit. If balance cannot be obtained
between 0.1 and 50mfd in the out-of-circuit
measurement, thenthe capacity value is out
of the measuring range of the instrument,
and the only tests that can be applied to the
capacitor by this instrument are the short
and open tests.

Whenever & capacitor under testis connected
in parallel with another capacitor, the indi-
cation at the point of balance will give the
resgultant capacitance of this paraliel com-
bination. Measurement of these capacifors
separately can be performed only after the
lead that connects them in parallel is dis-
connected at one point,

[

d. Whentiwo or more capacitors are connected
in an RC-type network (see figure 2-3), the
capacitors next to the measured one should
be shorted to eliminate possible errors. Of

course the requirements of a. and b. above
have to be met.

Rs Re
l lN' l ‘N' l
Ra I. Ca I Cs Ce _I_ Ro
Fig, 2-3. Example
EXAMPLE:

1. To measure Ca, short Cb. It is required that

Ra xRb

Ml ided 5
B2 Rb P 35 ohms

and that Ca x Ra x Rb > 1,0, The resistance

1000 (Ra +Rb

is in ohms and capacitance in mfd.

2. TomeasureCb, shortCaandCec. Itisrequired
that the values of

Rb x Re Cbh x Rb x Re
b dtiitboied 35 ochms; > 1. 0.
Rb+Re o0 "™ 1600 (Rb + Re)

3. To measure Cc, short Cb., It is required that
the values of

RexRd o g5 opms: CCxRe xRd o4 g
Re + Rd M 1566 (Re = Ra)

SECTION II. CIRCUIT DESCRIPTION

3-1. CIRCUIT DESCRIPTION
SHORT TEST
With the TEST selector at the SHORT position,

the part of the circuit employed can be shown in a
simplified schematic given in figure 3-1.

w1 oveed o
= : ot Cﬁg i :
Rﬁ% Rg ] ? SR2 é
n R8I+
?g savic
j{ 330VAC
¢

Fig. 3-1. Short Test Circuit
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The a-c voltage (330 VAC) from transformer T1
ig applied to the plate of V1 through the resistor R2.
At the same time a small a-c voltage (6.3 VAC) of
opposite phase is applied to the grid of V1 through R5
and C7, and the same voltage is applied to the capacitor
under test. Whenever the impedance across the test
leads is more than 10 chms the voltage appearing on
the grid of V1 islarge enough tokeepthe plate current
in V1 down to very low values (keep in mind the phase
opposition of the grid and plate voltages). The voltage
drop across R2 will then be very small and with a
properly set LINE ADJ (R8) control, this will make
the grid of the triode part of V2 very slightly negative
with respect to the cathode, The plate current of V2
will therefore be comparatively high. This will cause
a large voltagedrop across R4, Withalarge difference
of potential between the ray-control electrode and the
target, the indicator tube bars will be wide open. When
the test leads {or the capacitor across them)are shorted,
the grid of V1 is at the same potential as the cathode.
The plate current in V1 increases and the voltagedrop
across R2 increases. The gridof the triode section of
V2 becomes much more negative with respect to the
cathode, and the plate current in the triode section
decreases. The voltage drop across R4 decreases
accordingly, so that the potential difference between
the ray-control electrode and the target decreases and
the indicator tube closes. With the impedance across
the test leads between 0 and 1 ohms the indicator tube
bars are closed (occasionally a more sensitive set may
have the limit even below 1ohm); and with the impedance
between 1 and 10 ohms, the indicator tube bars are
partially open.

OPEN TEST

With the TEST selector at the OPEN position, the
part of the circuit employed canbe shown in a simpli-
fied schematic given in figure 3-2.

R4

a5

i

4 H
T ce

Li
g = RI2
30

Jd - s | ca 3
P vAC

Fig. 3-2. Open Test Circuit

With the exception of R1Z, C4, and L2, the circuit
connected to Virepresentsa simple Hartley oscillator,
Whenever there is oscillation in the circuit of C1 and
L1, the grid of V1is negative, and the plate current in
V1 very small; consequently (see above) the indicator
tube bars stay open. When there is no oscillation in
the circuit of C1 and L1, the grid of V1 is at the same
potential asthe cathode, and the plate currentislarge;
consequently, the indicator tube bars are closed. The
presence of oscillation in the circuit depends on the
impedance connected across the test leads. The test

cable together with L2, R1Z and C4 represents a
quarter wave-length line for the frequency of oscillation
(about 22Mc). This quarter wave-length line is con-
nected to L1, Whenever this line is open af the end
with test leads, it represents a shortat the input, and
this means that a part of coil L1 will appear shorted,
This will obviously suppress the oscillation in the
circuit of C1 and L1, and keep the indicator tube bars
closed, With an impedance of sufficient value at the
end of the test cable with the test leads, the line will
represent at the input an impedance large enough to
maintain the oscillations in circuit of L1 and C1, and
keep the grid of V1inegative. This will cause the indi~-
cator tube bars to open.

N\ R4
v/
il
ce
-
Jl
ot . 330
b4 R9 VAC
RS t R6 |
!
| ==C3
| 828
6.3 RIO| =g, |
VAC

Fig. 3-3. Capacity Measurement Circuit

CAPACITY MEASUREMENT

With the TEST selector at the CAPACITY position,
the part of the circuit employed can be shown in a
simplified schematic given in figure 3-3. The circuit
ahead of CT represents a series and parallel capaci-
tance comparison bridge, and the circuit after C7 rep-
regents an indicator. Whenever the bridge isbalanced,
the voltage coming from the bridge to the indicator iz
zero. The grid of V1 is then at the same potential as
the cathode and the plate current in V1 is large. This
keeps the indicator tube bars closed. With a non-zero
voltage coming from the bridge {the bridge out of bal-
ance) thegridof V1becomesnegative, and the indicator
tube bars are open — at least partially. The bridge
circuitis somewhat different fromthe bridges in com-
mon use, The resistance balancing potentiometer is
connected in series with the standard capacitor only
for the high values of RC (or low values of dissipation
factor or power factor)., For low RC, the resistance
balancing potentiometer is connected in parallel with
the standard capacitor, This way it is possible to
measure capacitors shunted with small resistances
with a comparatively high accuracy of capacity mea-
surement,
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SECTION IV. MAINTENANCE
4-1. GENERAL

Your instrument will normally require little ser-
vice outside of tube replacement. The performance
of the instrument is not dependent on tube selection
and both types employed are available nationally.

All of the required adjustment procedures are
described in this section. Trouble-shooting informa-
tion is provided also. Operating voltages and trans-
former winding resistances are shown on the schematic
diagram. In reading the schematic diagram it may be
found helpful to refer to the simplified schematics
given in Section 3.

4-2., CASE REMOVAL

Loosen and remove the two sheet metal screws
at the rear. Slide the case out of the panel frame and
off the instrument.

4-3. OPEN TEST SENSITIVITY ADJUSTMENT

Remove case. Connect test lead to instrument.
Perform PRELIMINARY OPERATIONS, Section 2-2a,
allowing ahalf-hour warm-upbefore setting LINE ADJ
control. For best results, the actual line voltage at
the time of thefollowing adjustments should be deter-
mined as accurately as possible. The tuning slug of
coil L1 (located in Figure 4-1) should be adjusted with
a tuning wand or an insulated screwdriver.

a. Set the TEST selector at OPEN.

b. Straighten out the test lead and separate the
test clips.

¢. TurnthesluginLl toits maximum counter-
clockwise position, Do not force it or the
slug will break. At this point, there will
be some gap between the bars in the indi-
cator tube,

d. Turn the L1lslug slowly clockwise until the
gap is just closed. Do not turn it beyond
this point.

€, Now turn the L1 tuning slug further clock-
wise, toanextentdepending onthe measured
line voltage at the time of test, as follows:

105 volts - 1 turn clockwise

111 volts -~ 3/4 turn clockwise
117 wolts - 1/2 turn clockwise
123 volts - 1/4 turn clockwise

129 volts - do not turn at all

The purpose of the added turning of the L1
slug is to covera 107% line voltage variation.

If the line voliage cannot be accurately
measured and there is no reason to believe
that it is abnormally highor low at the time,
then assume it is 117V and add 1.2 turn
clockwise, as indicated above,

If the instrument is supplied from a stabilized
a-c voltage supply, no additional turning of
the L1 slug is necessary after adjusting it
for closure of the indicator tube bars as
described,

{. Short the test clips. The indicator tube barsg
should open wide. This completes the adjust-
ment; disconnect the instrument from the
power line and replace the case.

g. Withaging or partreplacement, it will prob-
ably be necessary toperformthe entire OPEN
TEST SENSITIVITY ADJUSTMENT given
above again. Therearetwo possible indica-
tions that this is necessary:

1. After completing step b. above, there isg
a considerable gap between the indicator
tube bars.

2. The sensitivity of the instrument on the
open test drops considerably.

4-4, TROUBLE-SHOOTING CHART

The chart is given with the assumption that the
wiring of the instrument was checkedand found correct
and in good order, the sclder joints were checked, and
the resistances measured and found withintolerances.
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4-4. TROUBLE SHOOTING CHART.

SYMPTOM

POSSIBLE CAUSE & REPAIR PROCEDURE

Instrument inoperative, pilot light does
not glow.

Blown fuse — check and replace if necegsary.
Defective line cord or defective on-off switch 83 —
check for primary resistance of T1 through line
cord plug with the RC BALANCE control turned

clockwise from OFF.

Instrument inoperative, pilot lamp does
glow but indicator tube does not glow.

Defective tube V2 — check and replace if necessary.

No filament voltage — check between pins 4 and 5 of V2.

No plate voltage — check at pin 6 of V2.

Defective potentiometer R8 LINE ADJ — check resist-
ance between pin 3 of V2 and chassis for zero resist-
ance at the extreme counter-clockwise position and
50 kilochms at the extreme clockwise position,

Instrument inoperative, pilot lamp and
indicator tube glow.

Defective tube V1 — check and replace if necessary,

Defective test lead or bad contact on the input jack —
check by shorting the inner and outer conductor
terminals of the input jack with the TEST selector at
SHORT. Defective switch 81 — check.

Defective capacitor C7 - short pin 6 on V1 to chassis;
if the instrument can be adjusted for closing of the
indicator tube columns with the use of the LINE ADJ.
control, then replace C7.

Instrument performs properly on the
SHORT test but does not work properly on
the CAPACITY test.

Make sure that this is the case by performing the
CAPACITY test on a good capacitor alone and then
with a parallel resistance {e.g. 2mf alone with the
RC RANGE switch in the position "7-INF" and 2mf
shunted by 500 ohms with the RC RANGE switch in the
position "0.6 - 10.5" and the RC BALANCE control
about 1.0},

Defective switch 81 — check.

Defective potentiometer R9, R10, or R11 — check.
Defective switch 82 — check.

Defective capacitor C3 — check,

Instrument performs properly on the
SHORT test, but on the OPEN test it does
not work properly or the indicator tube
bars stay closed with shorted test clips.

Instrument requires readjustment — see Section 4-3,
If the readjustment can not be done, it may be:
Weak tube V1 — check and replace if necessary.
Defective or wrong test lead — check for length
and type of cable and its condition.
Defective switch 51 — check.
Defective part in circuit formed by C1,02, R12, C4,
C5,L1, and L2,

Instrument ig entirely operative and
performs properly, but pilot light does
not glow.

Defective indicator light I1 — check and replace if
NeCessary.

Instrument is operative bui does not work
properly on the CAPACITY measurement
(check as above), and in the SHORT test
the gap on the indicator tube with sep-
arated test leads is very wide (the bars
disappear from view}, or the edges are
not sharply defined; line adjustment
difficult,

Defective capacitor C6 — check and replace if
necessary,
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Fig. 4-1. Tube Layout and Tuning Adjustment

REPLACEMENT PARTS LIST

SYM. 4 STOCK# AM'T. DESCRIPTION
C1 22533 1 capacitor, disc, 47mmf, 10%
C2 22534 1 capacitor, disc, 68mmf, 10%
C3 20501 1 capacitor, paper, 2mid, 150V, 2%
c4 22536 1 capacitor, dise, 25mmf, 109
5 22500 1 capacitor, disc, .00Imid (1K or 1000mmf), GMV
C8 22510 1 capacitor, disc, .02mid (20K or 20,000mmf), GMV
C7 20001 1 capacitor, paper, .05mid, 400V, 207
F1 491607 1 fuse, .5 Amp, 3JAG
i1 97715 i indicator, neon
J1 50002 1 connector, male
Ll 36019 1 coil, variable oscillator
12 35058 1 choke, luh
1 51000 1 connector, female
R1 10407 1 resistor, IM ohm, 1/2W, 10% (brown,black, green, silver)
R2 10435 1 resistor, 150K ohm, 1/2W, 10% (brown,green,vellow,silver)
R3 10455 1 resistor, 1L.5M ohm, 1/2W, 10% (brown,green,green, silver)
R4 10408 1 resistor, 680K ohm, 1/2W, 10% (blue,gray,vellow,silver)
RS 10985 1 resistor, 33 ohms, 2W, 10% (orange,orange,black,silver)
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REPLACEMENT PARTS LIST (Cont'd)
SYM.# STOCK# AM'T DESCRIPTION
R6 10446 1 resistor, 270 ohms, 1/2W, 10% (red,violet,brown,silver)
R7 10428 1 resistor, 33K ohm, 1/2W, 109% (orange,orange,orange,silver)
RE 18089 1 potentiometer, 50K ohm, (LINE ADJ.)
RY 17000 1 potentiometer, W.W., 10Kohm, 107
R10-R11-83 180886 1 potentiometer, dual, 5K ohm, 500 chm. w SPST switch
R12 10448 1 resistor, 68 ohm, 1/2W, 107 (blue, grey, black, silver)
S1 80096 1 switch, rotary
52 62018 1 switch, slide, DPDT
T1 30052 1 transformer, power
TB1 54013 1 terminal strip, 1 Post left with ground
TB2 54018 1 terminal strip, 4 Post with ground
TB3 54021 1 terminal strip, 2 Post upright left
V1 90002 1 tube, 6C4
V2 90058 1 tube, EM84/6FG6
XF1 97804 1 fuseholder, grey
XVv1 97024 1 socket, tube, 7 pin miniature, bottom mount
Xv2 97023 1 socket, tube, 9 pin miniature, botiom mount
40000 12 nut, hex, No. 6-32
40001 5 nut, hex, 3/8
40007 11 nut, hex, No. 4-40
400186 1 nut, hex, 1/2
41086 8 screw, No. 6-32 x 5/16, binding head
41047 2 screw, No. 8 self tapping
41063 4 screw, No. 6-32 x' 1/4, flat head
41089 10 screw, No. 6-32 x 3/16, round head
41090 8 screw, No. 4-40 x 5/16, binding head
41091 3 screw, No, 4-40 x 1/4, flat head
41113 3 screw, No. 4-40 x 174, flat head, Type F, self-tapping
42000 5 washer, lock, 3/8
42001 4 washer, flat, 3/8
42002 12 washer, lock, No. 6
42007 11 washer, lock, No. 4
42005 4 washer, flat, No, 6
42029 1 washer, rubber, 1/2"
42511 1 retainer, spring indicator
43001 2 lug, pot. solder, 3/8
43006 2 lug, ground, No. 4
46004 1 grommet, rubber, 5/8
46013 4 foot, rubber
51052 2 clip, crocodile
53036 2 knob, 1-1/16" diameter
53037 1 knob, 3/4" diameter
53052 1 knob, 1-1/2" diameter
56520 1 retainer, tube
57004 1 line cord
58400 iength | ecable, kinkless, black
58404 length | cable, kinkless, red
58405 length | cable, coaxial, 50 ohm, RG58A/U
80163 1 panel
81322 1 chassis
81323 1 bracket, tube
82104 1 strain relief
86005 1 frame
87006 1 handle with rings
88081 1 cabinet
89280 1 label
89525 1 sleeve, insulated rubber, red
89528 2 sleeve, insulated rubber, black
89649 2 bracket, handle
89678 1 dial, plastic
66104 1 manual of instruction (wired)
66357 1 manual of construction (kit)
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Service Policy

SECTION IV. EICO SERVICE POLICY

SERVICE CONSULTATION

U you are experiencing trouble that you cannot
diagnose yourself, you are invited to avail yourself of

the EICO Service Consultation Department. The con-
sultant handling vour inquiry will make every effort to
diagnose the cause of your particular difficully based
on the ipformation that you provide. Please be as
thorough as possible. Include the following information
about your unit:

a} Have you made a thorough checkof the wiring,

checking also for cold solder joints, or acei-
dental shorfing between parts, or to chassis?

b} Have you checked thatthe proper fube or trans-
istor is in each socket, andalso making proper
contact in the socket? Are all shields firmly
in place?

¢} Does the trouble occur at one time or one
operating situation, but not at another time or
operating situation? Beas specific as possible
in this respect.

d) I the unit is of thetype thatinvolves alignment
or calibration, be as specific as possible as
to what you have done or not done with regard
to these requirements. If the unitincorporates
tuned circuits stated tobefactory pre-aligned,
did you change any settings? If so, whatalign-
ment procedure did you use?

e} Have youobservedany pecularity abouta part?
If 2 part appears charredor otherwise damaged
by excessive heat, please say so. If you think
you have damaged a particular part in the
assembly or wiring, please say so. In con-
junction with the symptoms, the consultant may
be able o determine whether such a part is
likely to be defective,

by

Have you gone through any trouble-shooting
procedure that may be provided? I your manual
includes atable of contacts made at eachswitch
position, have you checked ocut the swiiches
accordingly (if the trouble is such that doing
this would be appropriate}? Have youbeen able
to make checks of the operating voltages and/or
resistances, if this is appropriate, and your
manual provides atable of voltages and resist-
ances? Whatare the results of these checks?
iso, have youtaken any other trouble-shooting
approaches? What have been the resulis?

In addition, list any code numbers in red under the
words INSTRUCTION MANUAL on the cover of the
hook provided with your unit. ¥ there are no red code

numbers, state this specifically. I the unit bears a

serial number, it is essential that you includethis also.

PARTS REPLACEMENT

If it appears that a component is defective, and
you desire a replacement from EICO, address your ¢cor-
respondence o our Customer Service Department,

If you are claiming the right to a no-charge re-
placement under the terms and conditions of the war-
ranty, it is required that you shall have sent in the
registration card within 10days of the date of purchase,
and that you send back the defective part transportation
prepaid. EICO will make the necessary replacement
at no charge for parts eligible under the terms and
conditions 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 replace-
ment,

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

aj Model number and serial number, if any, of
unit. Also any code numbers in red under the
words INSTRUCTION MANUALonthe cover of
the book supplied with the unit,

b} Stock number and description of part as given
on the parts list,

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

FACTORY REPAIR SERVICE

EICO maintains a Factory Repair Service Depart-
ment for in-warranty or out-of-warranty repair of
EICO equipment. It isintendedto serve those customers
who are not adeguately familiar with electronics to
make use of the EICO Service Consultationfacilities, or
whose difficulties cannot be solved by correspondence,

For allout-of -warranty units, thereis a minimum
labor and handling fee. For the Model 855, this fee
ig $6.00 Charges for components replaced are addi-
tional to the minimum fee,

For in-warranty completed kit units, there is a
minimum labor and handling fee. For the Model 955,
this fee is $6.00 There is no charge for a replaced
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defective part provided that the terms and conditions
of the warranty for no charge replacement are not
violated in the judgement of EICO.

For in-warranty factory-wired units, there is no
labor and handling fee if the unit complies with the
terms and conditions of the warranty in the judgement
of EICO. However, if the terms and conditions of the
warranty are viclated, then there will be charged to
customer a minimum labor and handling fee plus the
cost of parts replaced.

In all cases, the unit must be sent to the factory
transportation prepaid, and the unit will be returned
to the customer transportation collect.

The services rendered for the minimum labor and
handling fee are the corred¢tion of any minor wiring
errors (not extensive corrections or re-wiring), 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, willnot be serviced and will be returned to the
customer forthwith.

Units requiring extensive correctionsor re-wiring
will incur an additional labor charge which will be set
by EICO. The customer will be informed of this situ-
ation and written authorization fromthe customer will

Pack the unitvery carefully, preferably inthe original
shipping carton with the original inserts.

If thisis not possible, use a strong oversize carton,
preferably wood, allowing at least 3inches of resilient
packing material such as shredded paper or excelsior,
to be inserted between all sides of the unit and the
carton. Seal the carton with strong gummed paper tape
or strong twine, or both, Include the Service Work
Order in the carton and in addition, attach a tag to the
instrument on which is printed your name and address
and brief reference to the trouble experienced. Affix
"FRAGILE"” or "HANDLE WITH CARE" labels to at
least four sides of the carton, or print these words
large and clear with a bright color crayon. Ship by
prepaid Railway Express or pacel post to:

EICO Electronic Instrument Co. , Inc.
33-00 Northern Blvd.

Long Island City 1, New York
Attention: Service Department

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 damages in transit, if packing, IN HIS
OPINION, is insufficient.

*Authorized service stations are for out-of-warranty
units only, unless the station is specifically noted on

the List of Authorized Service Stations to be authorized
for other work.
Please note: minimum labor and handling fees are SRR SR Yook o Rt St K et St S S R

be required before the work is done.

subject to revision at any time. :w‘ ' ’g;
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5 The Electronic Instrument Company, Inc., here- 3

RRC

7
4

LOCAL REPAIR FACILITIES

Ml after referred to as EICO, warrants that, for a period if‘

OQut-of-warranty repair work may also be per- §‘ of 90 daysfromthe date of purchase, any EICO kit will &
formed by authorized service stations as well as the >4 be free of defects in parts, and that any EICO factory- :ri
EICO factory. A list of authorized service stations is 7 wired unit will be free of defects in parts and work- %
provided with this manual. The roster of stations may é: manship. For an EICO kit, EICO' sobligation is limited ng
change from time to time, and if considerable time has i1 to those parts which are returned transportation pre- g
elapsed since you purchased your unit, you are advised ii; paid to the factory without further damage, and in the s;i
to contact the station you choose before sending the unit ’ag judgement of EICO are either originally defective or §é
to them for repair. Use of a local service station will %% have become defective in normal use. For an EICO &
often result in faster service, and, usually, lower %}‘ factory-wired unit, EICO's obligation is limited to .ig
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those parts, sections, or the entire unit which is re-
turned transportation prepaid to the factory without
further damage, and in the judgement of EICOare sither
originally defective or have become defective innormal
use,

transportation costs.
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It is necessary that you comply with the Shipping
Instructions that follow when sending in a unit for
gervice,
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The warranty does not apply to any partsdamaged
in the course of handling, asse mbling, or wiring by the
customer, or damaged due to abnormal usage or in

viclation of instructions or reasonable practice, or
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You are strongly advised to retain the original

shipping cartonand inserts inthe case that re-shipment fi’j further damaged to a consequential degree in return
is requiredfor serviceor any other purpose, The carton ?“ shipment. Furthermore, the foregoing warranty is F
may be collapsed, for storage in as small a space as :?’ made only to the original customer, and is and shall =
bossible, In very many cases, the same carton is used fg be in lieu of all other warranties, whether expressed i
for kit and factory-wired units so that the kit carton j{g or implied, and of all other obligations or liabilities ’%i
will serve for re-shipment of the completed kit. ¥ onthe partof EICO, andin no event shall EICO be liable e
W for any anticipated profits, consequential damages, ||
To submit a unit for service, either to the factory ;‘4 loss of time, or other losses incurred by the customer :i‘g
or an authorized service station,* fill out completely é; in connection with the purchase or operation of EICO {z%
the Service Work Order form provided with the manual, ’E‘ products or components thereof. ii%
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ANOTHER PERFORMANCE PROVEN PRODUCT



GENERAL INTRODUCTION

The EICO kit you are about to assemble and wire
has been designed to meet the highest standards of
performance. It is a high quality Capacitor Tester to
be constructed from the finest components available
anywhere,

The following Construction Book has been written
to carefully guide you through the construction of your
kit. If you follow all the instructions implicitly and
work carefully without haste, you will be rewarded with
many years of fine performance from this instrument
and a personalinner satisfactionfrom a job well done.

The Construction Section: Beginning with the number
onthis page, and throughout the rest of the construction

¢ age numbers arefollowed by 2 “C* (1C, 2C,
nstruction Manual, detailing the installa-
on and maintenance of your instrument,
d by numerals only, without any letters
als.

After you are ceriain that you have successfully
completed the wiring of your kit, vou no longer need the
Construction Book. Keep the Instruction Manual for
information as tothe installation and operation, as well
as for any maintenance that may be necessz the
future, on your Capacitor Tester,

- e

ope
are identi

Choosing a Workbench and Tools: To aveld the acei-
dental loss or misplacement of components, choose 2

COFYRIGHT € 1947 HCO FECTROMIC (MSTRUMENT COMPANY, inc.

CONSTRUCTION BOOK

955-1

IN-CIRCUIT
CAPACITOR TESTER

convenient workbench before unpacking your new kit.
You will find it most advantageous to choose a corner
on a table that will not be used for any other purpose
until you have completed the construction of your kit,
Proper precautions should be observedtoprevent dam-
age to any table topfrom a scldering iron or heavy tools.

When you check the component parts against the
Parts List later on, it will be convenient to separate
the various pieces into types of components and hard-
ware sizes. It will be helpful to keep these sorted
pieces separated in the compartments of specially
made trays. Smallcartons, eggtraysor arefrigerator
ice tray with dividers serve equally well.

Several basic tools are required to construct thig
kit. They are:

A

Serewdriver - 3/16" to 1/4" blade
Screwdriver - 1/8" blade

Longnose pliers - 5" or 67

Gas Pliers

Diagonal wire cutters

Small soldering iron or pencil iron (35
walts or less).

PO

mmzmwm»«a

7. Highquality 80-40rosin core radic er,
DO NOT use Acid Core solder or paste

fluxes under any circumstances.

The following tools are useful, but are not abso-
lutely necessary to construct this ki
i. Socket wrench set
2. Open end wrench set
3. Wire stripper

STK, NO. 66357

PAGE 1C



PAGE 2C

ExcoErl

Unpacking the Kit: This procedure serves two purposes,
First, it lets you get acquainted with thev rious types
of components. Second, it enables you to ascertain if
you have received all the parts required to build the
kit. Thisis your opportunity to have any packing errors
corrected.

When unpacking, handle allparts carefully so that
you will not damage any fragile components. Do not
throw any packing material away until you have com-
pleted the checking of all components. Check each
part off against the 'Parts List” which you will find in
vour Instruction Manual. Check the packing for any
small parts.

From time to time, due to modernization or pos-
sible error, it may be necessaryto correct vour Parts
List. If there are any changes to be made, they will
be listed on the loose addenda sheets included with
this book. Make the corrections, if any, before check-
ing the components. If no corrections of your Parts
List are noted on the addenda sheets, or if there are
no addenda sheets, assume that your Parts List is
correct and commence to checkall components against
this list.

To enable rapid identification of electronic parts,
each part has been assigned one or two letters of the
alphabet called a "reference designation'. These
“reference designations' are nothing more than an
initial letter or two representing the name of the part.
For example, a tube has been assigned the "reference
designation' letter "V, and a transformer the letter
T. Thus, if you have two vacuum tubes and one trans-
former in your kit, these parts would be identified by
the designation V1, V2 and T1, respectively.

The reference designation assigned to capacitors
is C.

All capacitors inthis kit may be mounted in either
direction. Some paper capacitors have a black line
near one end. Although these can be mounted without
any concern for direction, it is preferable that the
capacitor be mounted with the direction for the black
line shown on the drawing. If there is no black line
shown on the drawing or on the capacitor, just mount
the capacitor in either direction.

The peak or working voitages are important cap-
acitor characteristics. A capacitor marked with a
higher voltage may be substituted for a lower voltage
unit. Thus, a 50 volt capacitor may be used in place
of a 10 volt unit. The reverse is obviously not true.
You cannot use a 10 volt unit as a substitute for a 50
volt capacitor. Where more than one capacitor of
identical value but different breakdown voltages are
used, the unit you are o use is indicatedin the appro-
priate construction step.

Ceramic capacitor tolerance may be noted by a
letter rather than a number., K" is 10%, "M" is 20%.
P oor "GMV" means guaranteed minimum value,

Ceramic capacitors have specific temperature
characteristicg — percent and degree of variation of
capacity with temperature. These variations are in-
dicated by means of a code number stamped on most
capacitors., Thus, a capacitor marked 68 7Z5F indi-
cates a 68mmi capacitor having a Z5E temperature
characteristic. The actual meaning of Z5E, or any
other characteristic, is important o the engineer.

When building the kit, be sureto use the capacitor with
the characteristic specified by the engineer, if it is
indicated in the construction steps. ¥ no value is in-
dicatedinthe constructionbook, use any of the ceramic
capacitorsof proper value, tolerance andvoltage char-
acteristics, supplied with the kit.

Resistors are denoted by the symbol letter R.

Some resistors have their resistance value stamp-
edonthe surface of the resistor body. However, other
fixed resistors are coded with color bands which indi-
cate their value. The actual color code of these re-
sistors is noted in the parts list, In some instances,
even when the color code is noted inthe book, the actual
resistor value maybe stamped onthe body, rather than
the color code.

The tolerance of a resistor is the amount the re-
sistance can vary around its marked value, Thus,if a
IK ohm {1000 chms) resistor has a +10% tolerance,
its actual value can be between 900 ohms and 1100
ohms. If the same resistor has a%5% tolerance, its
actual value can be between 950 ohms and 1050 ohms.
In all cases, thetolerance is always stated or given as
part of the color code when the resistor is listed. If
the resistor is marked with a number rather than a
color code, the tolerance is stamped on the body. In
your kit, 5% resistors may be substituted for 10% com-
ponents and 10% resistors substituted for the 20% ones.
However, be certain that you do notuse a 10% resistor
when a 5% resistor is required or a 20% resistor when
a 10% or 5% resistor is specified.

Resistors are capable of dissipating power. Large
resistors handle more power while smaller ones handle
less. A 1/4 wattresistor is usually smaller than a 1/2
watt unit, while a 1/2 watt resistor is usually smaller
than a 1 watt unit. If like valued resistors are uged in
the kit, differing in power rating, the proper resistor
to use is designatedinthe particular construction step.

Besides the fixed resistors discussed, there are
also variable resistors known as potentiometers.

Dual Potentiometer
{with SPST switch)

Inductors or choke coils are designated by the
letter L. An inductor is variable if it has 3 moveable
slug, adjusted by a screw head protruding from the
inductor’s body,
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The reference designation given to the neon indi-
cator is I, The spring retainer is used tohold thebulb
in the panel.

Neon Indicator with Retainer

The fuse has been assigned a reference designa-
tion, F, while the fuse holder is denoted by XF.

Fuseholder

1/2 Amp Fuse

The various types of terminalstrips are assigned
the designation letters TB. The types used in this kit
are illustrated.

TERMINAL STRIPS

|
I has

DPLT
Slide Switeh

‘The power on-off switch 83is mountedonthe rear
of the dual pot, R16, R11. The RC ranges are set by
actuating a DPDT slide switch.

HARDWARE

Hardware is a general term for mechanical parts
used in the assembly of EICO kits. Such items are
usually serews, nuts and washers. Machine screws are
sized in accordance with the diameters of the threaded
portion (No. 4, No. 6, No. 8), with the smaller number
denoting the smaller diameter. The second number
indicates the number of threads to an inch. Thus, a
No. 6-32 screw has a No. 6 diameter with 32 threads
per inch, The final number indicates the length of the
threaded portion. A No. 6-32 x 3/8 screw has a 3/8"
long threaded portion. Thediameters are shown inthe
figure.

No. 6-32 x 3/16 Round Head

7 ARREEEES
= . LEneTH Length
= Threads Per Inch
T Diameter
ACTUAL SCREW DIAMETERS
No. 2 No. 4 No. 8
® ® ®
No. 8 No. 10 174"

SCREW HEADS

Set Screw

Binding Head (Headless)

Round Head

Self Threading

LITE

(L
WL
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Large Tinnerman Small Tinnerman

K

WASHERS

Lock Fiat

~

Fibre

LUGS

Small Solder Potentiometer
{with lock)} {Solder}

2y,
COSN

Brass Small Solder
{without lock)

Sy N\

CLAMPS

5/8" Rubber
Grommet

The figure also shows the various head types in
which these screws are supplied. Use the type speci-
fied in the particular step.

Washers andnuts are sizedin accordance with the
diameter of the screws they are used with.

Various types of washers are supplied. A lock-
washer may have internal or external teeth. A flat
washer is made out of flat metal. Fiber and bakelite
washersare usedfor insulatingdevices. Theygeneral-
ly separate two metallic pieces of hardware,

Self tapping screws are used where itis not desir-
able to hold the screw to the chassis by a nut. The
screw actually taps the threads in the metalinto which
it is gcrewed. The sizes are designated by numbers
similar to those used for machine screws, with the
smaller number indicating a smaller diameter screw,

Most of the other component parts used with the
kit are self evident and require liftle further explana-
tion or description.

If after having checkedall your components against
the parts list, you find a shortage, please write us at:

Customer Service

EICO Electronic Instrument Co., Inc.
33-00 Northern Blvd,

Long Island City 1, N, Y.

Include the inspection slip, with vour ietter, de~
scribing the shortage. If there is a slight hardware
shortage, you can expedite mattersby purchasing these
pieces at your local jobber or hardware store.

SOLDERING

Soldering Techniques: To geta good, clean connection,
use the soldering fechniques described below. USE
THE BEST GRADE OF ROSIN CORE RADIO SOLDER
ONLY. UNDER NO CIRCUMSTANCES SHOULD ACID
CORE SOLDER OR ACID FLUX BE USED. The use of
acid core solder or acidpaste fluxes can cause sericus
corrosion and will void all the repair and service

A, CRIMP LEAD TO TERMINAL FOR GOOD CONNECTION
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ring 1 iques described
veral times before attempt -
nits in the actual kit

s with a spare plece
rip that canbe pur-

The soldering and wi
helow uld be practiced se
ing to wire or solder compo

Practice several connectis
f wire and a socket or terminal s
sed at your local jobber,

First make agood mechanical connection. Hemove
1/4" of insulation from the end of the wire, Feed the
wire tamagﬁ* the solder lug opening 50 that the wire
insulation just touches the lug. With the long-nose
pliers, bend ?Zw Wiz*@ lead around the lug and crimp
the wire lead t e lug. To solder the connection,
place the tip a;f t%ze., hot soldering iron on the lug or
terminal at a point close to the wire being soldered.
Apply the solder to the junction of *ﬁ“c lug, wire and
soldering iron. Whenthe lug and wire have been heated
to the correct temperature, the s@iée“ will flow into
: over the joint. Remove the solder when it star tb
flow and remove the iron immediately after, Use
snly enough solder to cover the wire at the co imfssmm
p@ln? To get good heat conduction from the iron to
the joint, remove scales from the iron tip with steel
wool and keep the iron freshly tinned.

T CONDUCT HEAT AWAY

~
c?:
&
oy

w

B APPLY SOLDER 7O LUG, WIRE AND IRON

A poor solder connection is obvious by itgappear-
ance, A grainy or pitted jointis a poor connectiondue
to insufficient heat. Blobs on the wire or solder lug
is also due to insufficient heat. Solder should flow as
a resull of the heated lug and wire. Do not solder by
applying solder to the iron tip and ¢ wiping the
solder onto the joint. A we Ea{;‘;féwcdj@im is indic
by a smooth shiny finish on the soldered connection.

]

O, TOO MUCH

TOO LITTLE
SOLDER SCLDER

onstruction Hints: The various lengths of wire 1o be
used in the kit are specified in the construction steps.
After cutting the wire to the length specified, stripthe
insulation off 1/4” from each end. The exposed wire
will be used to make the actual connectiontothe solder
lug.

Components such as resistors and neon indicator
lamps, may have longer leads than specified. Cut the
leads to the length indicated inthe particular construc-
tion step. This length istobe measured from the body
of the component. In the case of insulated leads, sirip
1/4" of insulation off fromthe ends and twist the strands
(if any) of the wire together,

As an example, one step may specify that each
lead on a resistor be cut to 1/27. 1/4" of each lead is
used to make 2 mechanical connection to the solder
lug. The other 1/4” is between the terminal board and
the component so that the component will not be over-
heated when soldering.

When a connection is indicated, a (C)or an(8) will
appear next to the lug involved, when appropriate. The
{C)indicates that the connection should be simply mech-
anical without soldering, since other leads are to be
conmnected to this same lug. The (8) indicates that the
connection should be made and soldered immediately.
However, the (8) is always followed by a number, such
as (S1), (82), (83}, etc. This number indicates the num-
ber of connections made to the lug. It is a check on
the accuracy of your work,

As an example, if it says (83} you should count
three leads going to the lug to be soldered. If there
are less than three leads at this particular lug, vou
will know that you have forgotfen one or more leads,
or connected them tothe wrong lugs. I thereare more
than three leads, you can be certain you have connec-
ted an exira wire to this lug, which should probably go
elsewhere.

When you assemble the parts your unil, maz
the symbol of each component on the chassis near th
part, with a crayon. This will facilitate your wirin
operation.

K
e
g

When wiring, dress the leads and components as

shown in the drawing. Be {ﬁ?af‘t‘fji to avoid si*s;fi% 3L
the lugs. Thebookis written sothat the wiring 2

to the chassis will usually be wired
and third layer of v s will be co
and place above the

n the paresth so that you m“s
oG ur work. Followthe steps - e
iven in the book., Do not skip steps or pages.

i

I any addendas are xﬁ{fiaz{ﬁée{é iny
1ze }*é)i}?iﬁéﬁ?iﬁi’i

bstitutions, b
st before you

ry ions or part
Construction Book

%ui’ff‘iéli* and wire ur kit,

ot

You are now ready (o construci your line instru-

e
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The

following steps refer to Figure 1.
foll o steps refer to Figure 1

1. Mount the tube bracket tothe chassis as shown.
Use two No. 6-32 x 5/16 binding head screws, two
No, 6§ lockwashers and two No. 6-32 hex nuts,
Orient it as shown in Figure 6.

2. Mount the power transformer, T1, tothe chas-
sis as shown. Orient it so that the twoblack leads
are closest to the edge of the chassis, near the
slit "A”, Pass the black leads through slit "A"
and allother leads through round hole "B". Secure
the transformer to the chassis using two No. 6-32
x 5/16 binding head screws, two No. 6 lockwashers
and two No. 6-32 hex nuts.

3. Placea 1/2" rubber washer over the fuseholder,
XF1l. Insert thefuseholder into the rear apron as
shown. Secure with a 1/2"-24 hex nut. Do not
overtighten or the fuseholder may crack.

4, Mount the seven pin miniature socket, XV1, to
the bottom surface of the chassis, as shown. Orient
it sothat the space betweenpins land 7are closest
{o the nearest edge of the chassis. Use two No.
4-40 x 5/16 binding head screws, two No. 4 lock-
washers and two No. 4-40 hex nuts. Note the
orientation in Figure 4,

5. Mount the nine pin miniature socket XV2, to
the tube bracket, as shown. Orient it so thai the
space between pins 1 and 9 are facing the main
chasgsis. Secure il to the brackef using two No.
4-40 x 5/16 binding head screws, two No. 4 lock-

-

washers and two No. 4-40 hex nutg. Under each of
the screwheads, placeone No. dground lug. Bend
pin No. 8 flat against the socket. See Figure 6.

6. Mount the slide switch, 82, to the front apron
of the chassis, as shown. Use two No. 4-40 x 1/4
flat head screws, two No. 4 lockwashers and two
No. 4-40 hex nuts.

7. Mount the one post left with ground terminal
strip, TBI1, and the four post with ground terminal
strip, TB2, to the chassis as shown. Use one No.
6-32 x 5/16 binding head screw, one No. 6 lock-
washer and one No. 6-32 hex nut for each.

8. Mount the two post upright left terminal strip,
TB3, to the front apron of the chassis. Use one
No. 4-40 x 1/4 flat head screw, one No. 4 lock~
washer and one No. 4-40 hex nut,

9. Onthe metal mounting clip of the variable (slug
adjusted by screw) oscillator coil, L1, are two
wings. There is a small pin or locating key on
one of these wings. Next to the mounting hole in
the chassis, you will find a tiny hole. When prop-
erly mounted and oriented, the locating key will
fit into this hole.

Push the mounting clip portion of the coil
through the mounting hole, orienting it so that the
locating key fits through the appropriate hole., Push
the coil formtowards the chassis so that the sides
of the metal mounting clip spread out to hold the
coil firmly to the chassis.

10. Push the 5/8" rubber grommet into hole "CV
in the chassis.
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RECTANGULAR FRAME

Ii
0 °
/

JIMALE CONNECTOR)

@ PaneL )

3/8 POT GND LUG

Q RS

v

/
l
\

SPRING

RETAINER
Noe-32x 3/16 @ |
ROUND HEAD
SCREW

2 /
{
=
éjjj;// fl///////f
Figure 2. Panel Mounting
The following steps refer to Figure 2. or resting it against a small wooden block.
PANEL MOUNTING ( )} 3. Mount the 50K potentiometer, RS, into the hole
in the front panel marked LINE ADJ. {E e a 3/8

{ } 1. Place the rectangular frame on the workiable lockwasher and the 3/8 pot. solder lugb

with the tapped screw holes uptoward you. Insert potentiometer and the panel. Use 2 3/8 ¢

the panel face {printed side) down into the frame. and 3/8 hex nut to secure the potentiomets )
Secure the panel to the {rame with ten No. 6-32 x panel. Bend the 3/8 lug over B8-2 and y}iée it
3716 round head screws. to this terminal o

m the potentiometer,
{ )} 4. Mountthe male connector J1,intothe!
the EICO 955, in th
faceof thepa n.ﬂsi, pls
Jdug over the threac
Secureth
card {ib

{ } 2. Pass the ne
hole fromthe fr
indicator re cg'
Press the retairn
holding the bulb to the fr

nt 5?&223?? %}:i‘{%’; your haﬁdg
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Figure 3.

PANEL

FRONT APRON

RIO,11,83

Mounting the Chassis to Front Panel

1. Placethefrontapronof the chassis against
rear surface of the panel. The slider on

slide switch must pass through the hole marked

RC range. The remaining holes inthe panel must
line up withthose onthefront apron of the chassis,
Mount the dual potentiometer with switch, R10,R11,
§3, through the hole marked RC BALANCE. This
tentiometer shaft-bushing istopassthrough the
in the chassis and the panel. Use & 3/8
lockwasher and a 3/8" pot. solder lug bet I
stentiometer and the chassisanda 3/8 flat w
and 378 hex nut to secure the potentiometer o the

L,

4

}

2. Mount the rotary switch, 81, through the hole
¥ (e
t and bushing is to

pass through the hole |
Use a 378 lockw .

panel and a 3/8 §1

3. Mount the 10K wire wound potentiometer, RS,
through the remaining hole in the panel. This
potentiometer shaft and bushing isto passthrough
the hole i Use a 3/8
lockws and the

er
:t and a
re the
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The following steps refer to Figure 4. Here, all parts
have been mounted, but the panelisnot shownto simplify
the drawing.

{

o

J

R—

1. From hole "B", connect the red lead to TR2-2
{C), the brown lead to XV1-3 (C), the vellow lead
to XV1-4 (C) and the white lead to TBI1-2 {Si.

2. Connecta 4’ piece of brown wirefrom82-5(S1)
to TB1-1 {C).

3. Cut both leads on the 33K (orange, orange,
orange, silver) resistor, R7, to 5/8". Connect
from TB3-2 (C) to R10, R11, 83-8 (C). Do not
short the leads of the resistor to the body of the
potentiometer,

4. Connect a 5/8" piece of bare wire from RI10,
R11, $3-1 (C) to R10,R11, $3-2 (C).

5. Connect a 7/8" piece of bare wire from RI0,
R11, 83-1 (S2) to S2-6 {S1).

8. Connect a 7/8" piece of bare wire from RI10,
R11, 83-3 (S1) to S2-4 (S1).

7. Connect a 7/8" piece of bare wire from R10,
R11, 83-2 (S2)to R10, R11, 83-5 (C). Solder ground
lug to 83-2.

8. Connect a 5/8" piece of bare wire from RI10,
R11, $3-5 (32) to R10, R11, 33-8 (S1}.

9. Cut both leadson a 270 ohm (red, viclet, brown,
silver) resistor, R8, to 5/8". Connect from S2-3
{81} to R10,11, 33-4 (S1).

10, Connect one end of an 8" piece of yellow wire
to XV1-4 (C} and one end of an 8 piece of brown
wire to XV1-3 {C). Twist the two leads together
and run them along the chassis, as shown. Push
the other endof the two leads through the grommet
into hole ""C" to the top of the chassis.

11, Connect one end of a 6" piece of brown wire
to XV1-3 (83}, Run italongthe chassis, as shown.
Connect the other end of 81-1 {S1).

s end of a 1-172" piece of black
C)at ¥V1. The endwill be

1Z. Connec
to b

cunned

Wiy

13. Cut bothleadsonthe .001mfd (1K or 1000mmi)
disc capacitor, C5, to 5/87. Connect from XV1-5
{S1) to ground lug "Y' (81) at XV1i.

14, Cut both leads on the 1 Meg (brown, black,
green, silver) resistor, R1, to 1/27". Connect
from XVI1-6 {C) to ground lug "Z' (82} at XV1,

15. Connect a 1-1/2" piece of white wire from
TB2-5 (C) to 81-2 (81).

16. Connect one end of a 6" piece of blue wire to
§1-7 (81). Run it along the chassis as shown.
Push the other end of the lead through the grommet
into hole "C" to the top of the chassis.

17. Connect one end of a 7" piece of orange wire
to 81-8 {C). Run it along the chassis as shown.
Push the other end of the lead through the grommet
in hole "C' to the top of the chassis,

18. Connecta 4’ pieceof white wirefrom82-2 (St}
to TB2-5 {(C).

19. Connect one endof a 5" piece of white wireto
TB2-5 (C). Push the other endof the lead through
the grommet into hole "C'" tothe topof the chassis.

20. Cut both leads on the 1.5M (brown, green,
green, silver) resistor, R3, to 5/8”. Connect from
XV1i-11{C) to TB2-1 (C).

21. Cut both leads on the 150K (brown, green,
vellow, silver} resistor, R2, to 5/8". Connect
from TB2-2 (C) to XV1-1 (82).

22. Cut bothleads onthe, 05mfd, 400V, 20% paper
capacitor, C7, to 1-1/4", Cover each lead with a
1" piece of spaghetti,
81-8 (51).

Connect from XV1i-8 (C) to

watt resistor, RS, io
twitha 17 plece of spaghetti,
n XV 1-4 (53} t0 51-9 (82).

Z24. Cut both leads on the 25n
C4, to 1727, Connect from T
{Ch.
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Figure 4. Bottom Chassgis Wiring
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t wire to
under
3 m‘tzed {,(}E}E;}Oﬁf:ﬁi Iifzd wires.
it through the grommet! in hole 7 to the
of the chassis,

wire to
wi.
in hole

wireto

}. Run it aiang ?%
un d@v all component
i hole 7C™ to the

ctone black
~ond black

Fromslot A i
cad to R10, R11,
lead to XF1-2 {Ch

5. Cutboth leads from neon indicator, 11, to 1-1/2",
Cover each lead with a 1-1/4" piece of spaghetti.
Connect one lead to TB3-1 {(C) and the second
lead to TB3-2 {82},

8. Connect a 6-1/2" piece of black wire from
TR3-1 (82} to XF1-2 (52}, Run italong the chassis
as shown.

7. Connectal-1/4" piece of bare wire from 81-12
{ 1‘ to J1- I{bl}.

8. Twigt all leads on one end of a2 piece of red
kinkless cable. Tin these leads with solder so
that all strands will be solde Push
this end through the center ¢ : £
tinned leads will pass through the hole inthe center
of the jack. Solder this to the center of the jack.
When completed, a small ball of solder should be
formed at the center. Trim 3 cess wire
and solder. Do not let solder or rosin flow too
fr{m“v or it ’—mil short ‘(%}9 center to the thre ai’i(‘é

> f*m{i well and
der ijoint. Connect t

$1-10 (S1).

3

lack lead was prev
at XVi.

PRI
Jé-ﬁ igjsa

P

o~

11. Cut both leads o
C2,t03/4". Cc

1 42;'.

bare wire

from L1-2 {C) fo

volts paper
‘&r}m itor under
corner of the chassi Con-
o TBI-1 {52}

capacitor, C3,
all components to the ¢
nect from TBZ-5 (54) to

14. Cut one lead on th 1.2, to 5/8"
and the other lead to 1", Connect the 5%;03*&21 iea
to TB2-4 {C) and the longer lead to 81-11 (81}

i
H

15, Cut both leads on the 68 ohm (blue

black, silver) resistor, R1Z2, to 17, Cc

lead with a 34" piece ¢ saghetti, Cong

TR2-4 (83) to L1-2 (82

NOTE: The line cord and strain reliel will be
mounted and connected after the wiring i
completed in Figure 6.

fromn

16, Referring to figure 5 and the insert, place the
line cord 4" from the tinned ends, onfo the groove
of the larger section and betweenthe two sections
of the two piece strain relief, with the tinned ends
toward the smaller section. Bend the smaller sec-

cord and posi
nelof the E&rﬁ

{’ ‘umw{é

lead 14

[T -~
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Bottom Chassis Wiring (Cont'd.}

Figure 5,
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following steps refer to Figure 5.

1. Connect one end of 38" pi of violet wire to
. Run italongthe chassisas shown under
tously mounted components and wires.

Push it through the grommet! in hole "C tu the

top of the chassis.

2. Connect one end of a 5 piece of red wire 1o
TBZ-Z (83}, Run it along the chassis as shown.
Push the other end through the grommet | ¢
(7 to the top of the chassis,

3. Connect one end of a B" piece of green wireto
TB2-1(82). Hun it along the {E;;‘i%zﬁ as shown,
under all components, Putit throughthe grommet
in hole "C' to the top of the chassis

i

4. Fromslot A inthe chassis, conn
lead to R10, R11, 83-8 (82} and the s
lead to XF1-2 {Ch

ect one black
econd black

5. Cut both leads from neon indicator, 11, to 1-1/27,
Cover each lead with a 1-1/4" piece of spaghetti.
Connect one lead to TB3-1 (C} and the second
lead to TB3-2 (82).

8, Connect a 6-1/2" piece of black wire from
TB3-1(82) t0 XF1-2(82). Run italongthe chassis
as shown.

7. Connectal-1/4" pieceof bare wire from 81-12
(81} to J1-1 (S1}.

8. Twist all leads on one end of 22" piece of red
kinkless cable. Tin these leads with sclder so
that all strands will be soldered together., Push
this end through the center of jack J1, so that the
tinned leads will pass through the hole inthe center
of the jack. Solder this to the center of the jack.
When completed, a, small ball of solder should be
f@rmed at the center. Trim off any excess wire

d solder, Do not let solder or rosin flow fco
frééi}f“ or it will short the center to the threaded
portion or ground. Be sure that the connection
isg soldered well and that you do not ‘;"z a cold
solder joint. Connect the other end of the lead to
51-10 (81).

9. Oneendof ablack lead was previously conn
1“*@{433{2 ug AT at "Vf‘ Connect the other end
iig lead to LI-3 (C).

“1“‘

11, Cut both leads on the 68mmf disc capacitor,
CZ,103/4", Connect from XV1-68(53)to Li-1 (82).

12. Connect a 1-1/4" piece of bare wire covered
with a 778" piece of sgpaghetti from L1-2 {C) to

Xv1-T7 {81}

13. Cut both leads on the 2Zmid, 150 volts paper
capacitor, C3, to 1-1/4", Slidethis capacitor under
all %amp&memq i{) the corner of the chassis, Con-
nect from TB2Z-5 (84) to TBI-1 (82},

14. Cut one lead on the Iuh choke, 12, to 5/8"
and the other lead to 1. Connect the shorter lead
to TBZ-4 (C) and the longer lead to Si-11 (81}

15, Cut both leads on the 68 ohm (blue, gray,
i ver) resistor, R12, to 17, Cover each
" piece of spaghetii, Connect from
y L1-2 (82).

NOTE: The line cord and strain relief will be
mounted and connecied after the wiring is
completed in Figure 6.

16. Referring to figure 5 and the insert, place the
line cord 4" from the tinned ends, onto the grocve
of the larger section and betweenthe two sections
of the two piece strain relief, with the tinned ends
toward the smaller section. Bend the smaller sec-

Detail of Btrain Relief

tion over the line cord and position the smaller
section in the channelof the larger section, Com-
presstheiwo sections Ef}gé her withaplier, W&g}?»»
ing the larger diame i strain
Pass the tinned ends of 'rfi %E“;? :
until it snaps
iead to R10, B
ead to XFI-1 {
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Detail of Tube Spring

THICK
SPAGHETT!

Figure 6. Top Chassis Wiring

The following steps refer to Figure 6.

{ ) 1. Connect a 3/4" piece of bare wire from Xv2-7

(81) to Xv2-9 (C).

2. Cut both leads on the 680K (blue, grey, vellow,
silver) resistor, R4, to 1/2". Connect fromXV2-8
(C) to XV2-9 (C).

3. Cut both leadson the .02mfd (20K or 20, 000mmf )
disc capacitor, C8, to 1/2'". Connect from XV2-6
{C) to XV2-9 (83).

4. Slip a 2-1/4" length of thick spaghetti over the
red, green, violet brown and vellow leads from
hole "C". Run it along the front panel as shown.
Connect the red lead to XV2-8 (53}, the vellow lead
1o XVZ-5 (81}, the brown lead to XVZ-4 (81}, the

violet lead to XV2-3 (81} and the green lead to
XvZ-1 (81

?»{:«s;

Connect e
{io R9-2 (51

along the front panel as
e lead to RO9-1 (81}, ¢

XVZ
cet. Insert the
v lugs

s
11

of the tube sp
nt the spr
with the sharp bs
the EWME4 Indicator tube
V2 inthe socket by

The following steps refer to Figure 7.
{ ) 1. Cut the length of the coaxial cable to 42",

()} 2. Slip one of the black insulated rubber sleeves

over one end of the cable. It will be necessary to
moisten the cable first, sothat the sleeve will slide
over it. Temporarily, position the sleeve at about
the center of the cable,

3. Stripthe endof the cable closest tothe narrower
portion of the sleeve as shown. To do this, strip
back 3/4" of the outer insulation, 1/2" of the shield
and 1/47 of the insulation from the inner conductor,

4. Loosen the screw in the side of the connector
and pull the spring out. Push the stripped end of
the cable through the larger diameter end of the
spring until the shield braid just protrudes from

aller diameter end, Solder the braid o the
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cable to one alligator clip andone endofa 5’ piece
of kinkless black cable to a second alligator clip.
Slip a red insulated sleeve over the alligator clip
on the red cable and a blackinsulated sleeve over
the alligator clip on the black cable., You can do
this by sliding the wider portionof the sleeve over
the end of the cable without the clipand thenforcing
this portion over the clip.

Stripback 1/2” fromthe remaining ends of the
black and red kinkless cables. Connect this end
of the red wire to the center conductor of the
shielded cable and this end of theblack wire to the
twisted shield strands onthe shielded cable. Wind
electrical tape over a 1" length of each of these
leads so that they will not short to each other.
With a piece of tape, tie the two leads together.
Once again moisten the outer insulation of the
shielded lead and foree the black insulated rubber
sleeve {now locat t the center of the rablelinto
a position so that it willcover the taped portion of

7.

)

also against the schematic wiring diagram) in
order tobecome more familiar with the component
layout and circuitry. While doing so, check for
rosin joints, loose lumps of solder, poor lead dress,
and accidental shorts or leakage paths arising
from the flow of rosin between contacts. Remove
any rosin witha stiff brushdippedin carbontetra-
chloride.

2. Insert the 1/2 Amp fuse in the fuseholder.

3. Turnthe"Test” switchand "Line Adjust” to the
maximum counter-clockwise position. Turn the
“"RC BALANCE" control to the maximum counter-
clockwise position without activating the switch,

a} Place the small knob over the shaft of the
"Line Adjust" potentiometer. Tighten the
setserew,

the leads, b} Place one of the two medium size knobs
FINAL STEPS over the shaft of the "RC Balance' potenti-
ometer with the indicator pointing to the
You have now completed the assembly and wiring "7 position.  Tighten setscrew.
of your In-Circuit Capacitor Tester. When you have
completed the following steps your unit will be ready r) Place the other medium size knob over the
for use. shaft of the "Test" switch with the indicator
pointing to "Short'. Tighten the setscrew.
{ ) 1. To catch any wiring errors, it is suggested
that the entire wiring be checked point-by-point d} Place the clear plastic dial over the large
against the wiring instructions {(and preferably knob so that the three equidistant holesline
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up with the holes on the knob. Insert in

each of the three holes, a No. 4-40 self-

threading flat head screw, Do not over-

tighten. Turnthe ”. 1-50MFD" potentiometer

to the maximum clockwise position, Place

the entire dial assembly over the shaft of

the potentiometer. The calibrationline over

the arrow on the dial must coincide with the

hairline onthe panel. Tighten the setscrew.

( ) 4. Do not plug the unit into the AC line. Turn the

unit on and check for a cold resistance of at

least 80 ohms across the AC line cord. The re-

sistance from TB2-2 to ground should be at least

600 ohms. If any resistanceis smaller thanamount
specified, recheck the cireuit.

{ ) 5. Proceed to Section IV (Maintenance) inthe in-
struction section of the manual and carry out the
adjustment procedures in Paragraph 4-3. After
these adjustments are completed, return to this
point and proceed with the remaining steps to com-
plete the assembly of the instrument.

{ ) 6. Pass aNo. 4-40 x 5/16 screwthrough the large
hole on a rubber foot. Position the screw in one
of the four small holes inthe bottom of the cabinet.
On the inside of the cabinet secure the foot with a
No. 4 lockwasher and a No. 4-40 hex nut. Mount
the remaining three feet in a similar manner.
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over the exposed side of a ring and position on
the top of the cabinet. Securethebracket with two
No. 6-32 x 1/4 flat head screws, two No. 6 flat
metal washers, two No. 8 lockwashers and two
No. 6-32 hexnuts. Secure the other ring andbracket
in a similar manner.

{ } 8. Remove the backing from the nomenclature
label and position in embossed area on rear of
cabinet.
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Cabinet Assembly

{ } 8. Pass the line cord through the large cui-out at
the rear of the cabinet, Then slide the unit intothe
cabinet. When it is properly mounted, the front
bezel will fit snugly against the lip around the
cabinet. Secure the chassis with two No, & self
tapping screws at the rear.

Youhave now completed building your fine instru-
ment.

IN CASE OF DIFFICULTY

If the completed kit does not operate properly, refer
io the MAINTENANCE section and read it thoroughly.
The information provided may itself lead to a solution
of the problem without outside assistance, and also
includes the course of action you may take to obfain
assistance from EICO. In any case, do nof neglect the
checking procedures which usually correct 809 of the
difficulties that may be encountered. If you ormitted
perform step 1 of the Final Steps "To catchany wiring
erTrOrSaucsans. ., do it now, and do it thoroughly, Often,
4 person unable {o detect his own errorsbecauses he
misunderstands an instruction. For this res son, have
a friend go over the wiring with vou, i possible,
Also, do not neglect the obvious kind of mistake or
trouble suchas iubes ortransistors placedincorrectly,
shields not making proper con act, accident
of leads or parts to the botiom plate, line cord plug
making improper contact in outlet, blown fuse, ete.
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