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TSD FOR EICO MODELS 232 & 249

Before you start trouble shooting, check wiring carefully. In most
cases, trouble will result from wrong or reversed wiring, cold or un-
soldered connections, wrong parts used or transposed with others. If
you have followed the instructions.given with your kit, used a good
soldering iron, a good grade rosin core solder, and used a heat sink
on precision resistors, vou should have no fear of high resistance
solder joints or shorts and over-heated parts.

STEP 1

Compare the voltages in your unit with any shown on the schematics and
locate the cause of any found to differ by 20%. See figures 1 and 2.
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STEP 2

The next step will trace the trouble either to the basic bridge circui
or the grid circuit of the 12AU7. Place the function switch inte +DC
volts and ground the junction of R19 and SlA-d with a screwdrivex or
the common lead of your instrument. This will balance the bridge and
will enable vou to adjust the poiﬁter with the =zero adjust pot. IE
there is no adjustment, we know the trouble is i the cathaode circuit.
If the pointer doges return to zero, we then know the trouble is in the
grid circuit. See figure 2.

STEP 3

Improper or dissirilar voltages in the cathode cixcuit are usually in-
dicative of a defective 12AU7, improper or open resistors, defective
zero adjust pot, or leskage to ground an the scckzt, switch S1C or in
the pot (R22). 2.3V +20% is usually measured betwween cathodes and
ground which will vary wheén the zoro adjust pot is varied. Zero adjus
ment should be possible in all functions. £ the meter does not move
cantinuity through S1C, or through tne calibratian pots, 1s suspected.
See figure 3. Grounding one cathode or the other through a 4.7K onn
resistor should cause the meter to move up scale showing the meter
movemant is good.

STEP 4

Operation of the grid circuit can be checked by ccnnecting a 3.3 meg,
1/2 watt rasistor from the positive terminal of BTl to ¥XV1i-2. The
meter should move up scale and indicate about -8 to 1.3 on the 1.5 vol
DC scale: the actual value will depend on the position of the DC cali-
bration pot. Operation of the DC calibration pok R31 may be checked
at this time if capacitor C4 is not shorted or lzaky.

STEP 5

With the range switch in the 1500v position remowal of the short in-
stallied in Step 2 should not gieacly change the meter reading, but
higher readings will normally be obtained when the range switch is
turned towards the 1.5 volt position. If there is a change, ground
terminals $la-4, S1lA-5, S82A-12 and $2A-1 (in that order) with the com-
mon lead, will pinpoint the wafer containing the poor connection or
contact. See figure 4.

STEP 6

With the range switch in the 1.5 volts position, kthe application of l.
volts through a 3.3 meg resistor to J1 should give you a reading on tr
meter. If not, move the resistor to 8ip-8, S1B-11 and to S82A-1l, and
note where the first reading is obtained. An indication will pinpoint
the area where continuity is lacking.
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STEP 7

Anv problems remaining will be limited to bad resistors, poorly sold-
ered connections, or no continuity through the switches in the circuit
preceeding R19. Figures 5 & 6 ... will be helpful when trouble shoot-
ing problems existing in OHMS and AC FUNCTIONS. It is advisable to
use another ohmmeter when checking for continuity or values of resis-

tors.
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INTERCONNECTION CHARTS
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Below you will find a list of possible troubles and their remedies:

SYMPTOMS PROBABLE CAUSE SUGGESTED PROCEDURE

POWER SUPPLY

1. Trans. operates hot (a) In normal operation.(a) None

itran will get warm

]

2. Trans. leaking wax  (a) Short in power (a) Remove rectifier

}supply.

|

!

i (b) Leaky filter con-
denser.

CR1l, check trans. voli
age and CRL Re-
Place trans. Or agry.

(b) Replace condenser.




DC

BRIDGE CIRCUIT

1Q

Mcter does not
move.

Meter jump when
you touch probe
on 5V, 10V and
high onms rangcs.

Pointer swings
off scale on all
ranges.

Pointer swings
off scale on all
voltage ranges
except ohms.

Pointer swings
off scale on
only one range.

Plus and minus
DC, no readings

(a) No voltage on
plate of X2AU7.

(b) Short-in function
switch.

(c) Short on meter
movement

(a) Normal reaction
dur to electrostatic
pickup; will read
correctly if cali-
brated properly.

(2) Open bridge
eircuit

(b) Defective 12AU7

(a) Poor ground on AC,
DC divider network
(see figurc 4 & 6).

(b) One of the res.
in divider network
open or not making
proper contact.

(2) No continuity
through 52 range
switch.

(2) Short in Uniprobe

(b) Resistor open

(a) Check power supply
(See diagram)

(b) Remove metcr leads,
check resistance from ‘
leads to ground to locate
trouble. Trace wiring
through function switch
using figure 3.

(c) Remove any shorting
wire on meter used for
shipping purposes

(a) some of the pickup
might be reduced by in-
serting a .01 mfd. from
one side of the line to
the ground.

(a) Use procedure in para
graph threc.

(b) Change 12AU7.

(a) Solder and secure
ground two lugs on RANGE
switch.

(b) Check divider using
ohmmeter. Sec fig. 4 & 6

(a) Use ohmmeter to check
continuity through inop-
erative position and ad-
just or clean the errant
contact.

(a) See that shield is
not touching inner con-

ductor.

(b) Replace resistor.
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PROBAEBLZ CAUSE SUGCGESTED PROCEDURZE

SYMPTOMS

{(c} Shorted jack {c) Replace jack or loock

7. Meter moves imme-
diately aftoer
unit is turned on

8. shift on Bv and
10V ranges.

9. Meter scems slug-
gish; necdle moves

{d) Defectivae DC
calibration pot.

{a) Leakage to ground
in pots.

(b) short or lealage
on S51C function
switch.

{a) This should only
harpen on DC. AC has
® balancing pot.

{(28) ¢4 condanser bad
or leaky.

across scale slowly

10 . Wwith leads shorted
touch the probe
tips. HNeedle
jumps.

1l.Needle jumps when
you touch cabinet
or papel.

12.DC voltage reads
high; can not be
calibrated.

{b) Condanser marked
incerrectly.

{(c) Meter movement
sticks. oK when tcp-
ped with finger.

{a) Ground jack on
panel not grounced

{(a) A.C. leakagse
in transformer.

(2) Resistor in DC
probe left out or
wrong value

(b) Plate voltage
on 12A07 too high.

for soclder inside of jack.

{d) Replace pot.

{2) Replace or clean in-
side of pots R22, R30,
R31 or R32,

{P) Replace switch, clean
with alcchol or spray.
Examine for shorts czusaed
by wire or solder.

() Normal shift; DC very
slight. Try changing
12a07.

{8} Replace same.

{(b) Replace same.

{c) Replace samrme.

{2) ribre washer left cn
banana jack. Remove fikre
washer and make sure
is grounded to panel

il

.01 condenser frorn
to ground.

{a) put
side one

{a) Insert resistor {lmeqg)
in probe. (b) Replace
transformer.(C) Reverse
A.C. plug.

{b) Check power supply and
resistance in the cathode
circuit of 12RU7.

() Try other 12aU7's.



SYNPTOMS

13. DC reads low

l4. Not enough swing,
unable to obtain

zero center,

OHMMETER SECTIOCN

1. Not enough swing

on ohms scale

2. Chms does not
read but has
enough swing

3. Pointer swings off
scale to the right

and ohms a2d4just

has little or no

affect at all.
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PROBABLE CAUSE

(&) Break down in
probe

{b) Break down on
function switch

(2) Plate voltage
on l12AU7 too low.

{(b) Insufficient
gain in 12aU07.

{(a) Battery bad.

{b) voltage on plate

of 12AU7 too high.

{c} voltage on plates

of 12AU7 too low.

{d}) 12aU7 has low
gain.

{(e) Zero adj. pot
changeas value

(a) Uniprobe open

(k) No continuity
through 51A,

{¢) Banana jack not

grounded properly.

(d) Test leads open

{a)} Battery left out

or wired in incor-
rectly.

(b} Battery wires
broken,

SUGCESTED PROCLEDURE

(a) Check insulation in
panel mounted connector.

(b) Remove leads from
function switch. See para-
graph on leakage.

{(a) Check power supply.
{(see section on power
supply troubles)

{(b) Try replacing l2aU7

{(a) Replace battery.

{b) Check power supply
and also zero adj, pot.

{c) Check power supply
(replace filter condenser
paralleling it will not
show leakage.

{38) Replace tube.

(e} Check value and re-

place if necessary.

(a) Adjust contacts in
Uniprobe.

(P} Adjust or clean con-
tacts. See figure 5.

(¢} check and remove
shouldcor washer 1f nece-
S53rYy.

{3) check and repair.

{3a) Install battery or re-

wire correctly.

{b) Replace battery wires



SYMPTOMS

3.

4, Pointer swing to
the left when
range switch is
rotated to the
high ohms ranges

5. Pointer swings to
the right of scale

only on RX1l mcg
range.

Fap 1354 ~ G

PROBABLE CAUSE

(c) If this occurs
only on onec range,
the resistors for

that range or gwitch

is making poor con-

tact.
(a) cGassy tubes

(a) buc to insuffi-
ciently aged 12AU7.

{(b) Pickup

6. With leads shorted (a) High resistance

all ohms ranges
z@ro except RX1
range,

7. Readings on all

ranges elther high tance of battery has

or low.

8. No movement in
ohms

connection in unit,

(a) Internal resis-

SUCGCGESTED PRCCEDURE

{c) Replace defective ra-
sistors, clean switch
wafer with carbon tetra-
chloride, resolder to lug,
See figure 5.

(a) Replace 12A07

(a) Allow 12AU7 to age
longer. If it still does
not help replace tube.

() Add a .0l condenser
from one side of the line
to ground. Reverse the

plug.

(a) Resolder fcmale co-
oxial connector and bana-
na plug. Resolder all con-
nection in ohmmeter sec-
tion or unit. &2dj. uni-
probe contacts. 1/10 or
2/1C residual reading is
normal.

{2a) Replace battery.

changed although volt-
age readings of battery

is correct.

(b} 12AU7 not up to

par -

(a) Cup washer or

(b) Try other brand new
tubes. Select one for bhest
accuracy + 10¥% is accept-
able.

(a) Install fiber shoulde-

battery clip grounded washers. Check for shorts

See £ig. 2 in Construc-
tion manual.



SYMETOMS
LC Saction

1., No voltage when
AC 1s applied,

2 AC will not cali-
brate, reads too
high or too low.

3, AC will not zero
balance.
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PROBABLE CAUSE

{a) Blocking conden-
ser in AC network
open, missing or
wired improperly.

(b) Leaky bypass
conderser on 6GALS,

{c) 6ALS tube defec-
tive.

{dyTB3 grounded by
solder

(2) 6AL5 tube defec-
tive.

{b}) Bypass cond. on
the 6ALS leaky.

(¢) AC compensating
resistors changed
value.

{d) Leakage in
switches,.

{2) Tubes not bha=-
lanced properly.

{b) Res. in balan-
¢cing network wrong
value.(R26,R28,R27)

{c) Balancing resis-
tors left outk.

{d) 12AU7 tube not
grounded properly.

SUGGESTED PRCCEDURE

{2) Replace condenser
or rewire to proper con-
tact., lel or €2).

(b)Y Replace condenser C3

{c) Replace €AL5 tube.

(38) Remove excess solder
Do not mistake TB3 for
ground lug on XV2. See
£fig. 3 in instruction
manual.

{a) Replace tube.

(b} Ccheck and replace
cond. C3 if necessary.

(c) Check and replace if
necessary with correct
value,

{d) sSee section on
leakage.

{z2) Flrst replace GALS.
If this does not help,
then replace 12AU7.

{(b) Check values of

balancing resistors.

(¢) Insert resistors
R26 and R28.

(d) Resclder all con-—
nections.



EGB 135aA- 11

SYMPTOMS PRORABLE CALUSH SUGGETED PRCCEDURE
4. AC non-linear does (a) Unbalanced tube. (a) Replazce 6ALS tube
not read same volt- Also try replacing 12A07
age on any two tubs.
ranges. EXs: 100V
input should read (b) Bresk down of (b} Replace panel
100 volts on 100V, connector. mounted connector,
500v and 1G00 volt
range. {c) Leakage Iin fun- (¢) See section devoted
ction switch. tc leakage.
LEAKRGE

One of the most common troubles in sensitive equipment is leakage

and it is one of the most difficult troubles to locate. In order to
Getermine whether or not leakage is present in your unit, the follow-
ing procedures may be used:

1. Apply a known voltage (somewhere around l0OV) to the input (prcbe)
of the VIVM. Set range switch to desired range, check reading, then
move the range switch to the next range (without changing the input
voltage) . The reading should be the same. In other words, if 100
volts is being used as a standard, the VIVM should read LCOvV on the
160v range and when switched to 500 or 1000V ranges, it should also
read 100 volts.

2. Leakage can occur on wafer B of 81 (See figure 4 & 6) or wafers
A of 51, B of 82 or D of 52, (See figure €). In order to locate the
exact pcint at which the leakage is taking place, you must remove
the leads from the function switch and make direct contact, thus
eliminating the switch from the circuit.

UNIPROBE CONTACTS

Ko S SRECE

1
In cases where meter readings are

——— | ——

errotic or not constant the contacts i)
in the Uniprobe are suspect. These Egi _
contacts should be bent so that a § e j< Belly on both
—nmrle i
belly is formed in the viclnity of ;w~wv‘ contacts
the metal washer on the nose piece. | £ l
; *Metal washer used
; ! a8 a contact
== :
gl |
Rids
i



NJTES CN 232 AND 2493

There appears to be some confusion between the range and function
switches. The switch illustrated in both ¥igure #4 and #5 is marked
#60024 on the detent plate. This is the range switch.

The function switch is marked #560067 and should not have any of the
precision resistors wired on to it. It is not illustrated separately
but may be found in Figure #7, marked sl.

Page 4, Figure 3, 2nd Column - 6th instruction:
"Connect the 4.7 megohm resistor......"Change lug "C" (C) to lug "D"
(c) 3t =

on Figure 3 TB3-1 lcooks like a ground lug on XvV2. Care should bhe
taken not to groundg the terminal strip.

Page 8, Fiqure 7. Meter terminal No.l i1s the positive {(+) terminal;
terminal No. 2 is the negative (-) terminal.

rage 12, Step 3. Insert battery with positive terminal into the cup
washer .

page 12, Step 5. (Third line): Change 50,000 ohms to 40,000 ohms.
Page 9, Fig. 8. E13 should be shown pointing downward.

Page l4, Operating Instructions. Schematic diagram is incorrect. Use
corrected schematic diagram in the Construction Manual.

An apparent discrepancy exists in the wiring of R30,R31 and R32 when
figures 3 and 7 are compared with the schematic. However the 232 wil
work wired either way.

The schematic may be corrected as follows: Wires marked with an X
are to be eliminated - wires indicated by dots are to be added.

R30 R31 R32
.ri ‘ Y ﬁﬁ%——o‘k . R m
— Wm:.-.'\,g__i PR LN PR ‘ e VLR LWRL ._....—.}
CATH CATH CATH
3 3 3

From a cold start, the meter should not move when the unit is turned
on until the 12AU7 reaches operating temperature. Leakage paths to
ground in R22, R30, R31l, R32 or S1C causing such operation can ba
cleared (removed) by using a contact cleaner spray. Application di-
rections will bec found on the container.
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