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INSTRUCTION BOOK

SECTIOK L. GENERAL DESCRIPTION AND
SPECIFICATIONS

1-1. GENERAL DESCRIFTION

The WKodel 250 is a high sensitivity, wide-band
AC VTVM & AMPLIFIER of laboratory accuracy and
guality. It measures AC voltage from 100 microvolls
tor 300 volis in 12 ranges. A function selector switch
on the pancl converts the wmstrument to 2 wide-band
amplificr with a gain of 60db on the lmv range, and 2
maxumum oulput of 5 volts RMS,

The instrumenl responds 1o the average value of
the apphed wave and reads in RMS value ol a sine wave.
The 0-1, 0-3 voltage scales are linear. The decibel
scale is based on Odb = lmw in B00 ohms, with 10 db
Imerval belween ranges.

1-2. FEATURES

1. Frame-grid triode cathode fellower inpet cir-
cuit; frequency-compensated input attenuator, and cath-
ofde circuit altenuator.

2. Useof high-gain frame-prid pentodes permils
fewer amplifier stages for legs phasce shift and greater
stability.

3. Two-gtape R-C coupled amplificr, and full-
Lridge meter eircuit in one overall feedback loop.

4, Single sensitivity adjust.

5. ¥o response adjusiment reguired in amplifier
circunt.

6. Regulated power supply.

7. DC-biased filaments and bum-adjust pot.

1-3. SPECIFICATIONS

Voltmeoter

Voltage Ranges: 1, 3, 10, 30, 100, 300 RMS millivolts,
1, 3, 10, 30, 100, 300 RMS volts.

Decibel Range: -80 to +52db, in 12 ranges

Frequency Response: #0db 10c to 600ke

Input Denpedance: 10 megohms shunted by LSmmf

Accuracy: * 3% of full scale

Amplificr

Max, Output Voltage: 5 RMS volis

Max. Gawn [Imy Range): 60db

Fregquency Response: +0, -3db 8¢ to 800ke

Maxinwm Hum & Noise: -40dbwithinput signals above

2my
Input Impedance: 10 megohms shunted by 15mmf
Ouipyt Impedance: 5K ohms

Tube Complement: 2-6EJT/EFL184 frame-grid pen-
todes, 1-6FY5-ECH7 [rame grid
triode, 1-6X4 full-wave rectifier,

1-0A2 voltage regulator
Power Rogquirements: 105-125 VAC, 60/50c; 15 watts
drain
Size (HWD): 8 /2" x5 3/4" x 7

Weight: T Iba.

SECTION H. OPERATING INSTRUCTIONS

2-1. CONTROLS AND TERMINALS
RANGE switch

Provides selection from 12 ranpes, bmv to 300v
full scale. The db value given at each range position
on the dial is the correction factor for dbm readings.

AMP-VTVM swilch

Selects either amplifier or vivm operation of Lthe
inslrument.

INput terminals

The left pair of binding posts on the pancl are the
inpul terminals both for voliage measurement and for
use of the instrument as an amplifier. The binding
posl designated G, is connected to chassis ground.
These binding posts will accomadarte a wire, a pin tip,
or @ banana phig.

OUTput terminals

The right-hand pair of binding posts on the panel
are the output terminals of the instrument when it is
used as an amplifier (AMP-¥TVM switch set al AMP).
Thebinding post designated G, is connected Lo chassis
provnd. These binding posts will accomodale a wire,
i pin tip, or & banana plug.

OUTPUT CONTROL & AC POWER swilch

When tihe control is turned past maxiowm counter—
clockwise rotation of the pot toQOFF, the instrument is
disconnected from the a-c power line. Clockwise
rotation from OFF, turns the instrument on, as iodl-
cated by the pilol lamp, The OUTPUT control is a
continuous attenuator at the outpu! of the instrument
when it is used as an amplifier (AMP-VTVM swilch
sel at AMP). Maxinmum output is obtained at 10on the
dial and zero output at 0 on the dial. The seiling of
the OUTPUT control is oot significant in the YTVM
functionof the instrument, except that il oust be turned
clockwise from OFF.




CAUTION

The biocking capacitor in (he input circoit of the
inglrument ie rated at 800 volis. This means that the
1k valie of the A'C."ﬂn_‘_

fhe instrumenl most oot

''''' & Wil vesult in Break-

appbed to Lhe

et

derwry 0f the input cirouit capacitor,

e

An extractor post fuseholder on the rear gpran
containg 3 cartridge fuse In the prlmary clrcuit of the
power transformer. This fuse ls 5 atandard lype,

rated 1/2 ampere.
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Flpure 2-1. Front Panel Controls and Terminals
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2-2. OPERATION
VENTILATION

Adequate ventilation is necessary for proper oper-
ation of the instrument and to avuid the possibility of
heat damage, Perforations on the case permit con-
vective moverent of air through the unit to remmove
the heatgenerated by tubes and olher components.  The
air movement consists of cool air drawn throogh the
EBotivmn of the case being heated and escaping through
the rear. Take sensible measures to avoid impeding
the reguired air flow,

KNOTES

When the instrument is turned off, the meter pointer
should be at zeru. Ifnot, seeSection 4, paragraph 4-3
"Meter Mechanical Zero Adjust™.

On the four lowest ranges of the instrument, the
meter pointer will deflect fully to the right-hand stop
if the input terminals are nol connected o a source.
This is an entircly normal effect of stray pick-up valt-
age on an instrument of such high gain and high input
impedance, and in ne way affectsthe accuracy of mea-
surcment when the input terminals are connected across
a voltage source. The same effect will be observed
during measurement on the low ranges, asthe test lead
is transferred from one test poelnt to another. There
1s no delcterious alfect on the instrumenl as a resull
of this phenomenon.

Where voltage is being measured across a high-
impedance scurce, it is possible that hum pick-up can
affect the reading. In this case, shielded leads will
minimize pick-up, but attention must be given to the
added shunt capacity, whichin some cases may exces=
sively load or detune the source circuit.

The instrument responds to the average value of
the wave, but reads in RMS value ofa sine wave. Non-
sinusoidal waveforms will not be read accurately.
Distortion ina sine wave will afiect reading accuracy,
but distortion must be guile severe before accuracy is
significantly affected, L.e., 20% 2nd harmonic distortion
will cause readings up to 2% low, 50% up to 10% low;
10% 3rd harmonic distortion will cause readings up to
4% high or low, 20% up to 8% high or low. There is nc
fixed correction becanse the reading varies with the
phase relaticnship between the fundamental and har-
monic frequencies.

The accuracy isstaledas a percentage of the full-
scale value. This means that better accoracy is ob-
tained when the reading is closer to full-scale. The
range intervals are such that voltages more than 1/3mv
can always be read on the upper two-thirds of the scale.

CAUTION
Connect the instrument to a 105-125 VAC, B0/50
cycles line only. T will not operate from, nor should

it be connected to, a dc line.

i VOLTAGE MEASUREMENTS

1. Turn the OUTPUT control clockwige from OFF.

2. Set the RANGE switch tothe appropriale range
for the anticipated voitage value to be measured. Always
use ahigher range, il there is any doubt, to avoid over-
loading the meier.

3. Set the AMP-VTVM switch to VIVM. Allow a
S-minute warnup to atiain stable oporation.

4. Connect leads from the INput binding posts
across the voltage being measured. The G binding
post lead should be connected to the low or ground
side of the voltage source.

CAUTION

When measuring line vollage, there is a 50% chance
that the instrument chassis will be connected to the
*“hot" side of the line, This can be dangerous and due
caution should be exercised.

5, There areiwa voliage (V) scales, (-1 and 0-3.
The scale iobe read depends on the range used: if the
sctting on the RANGE dial contains the integer 1%,
read the (-1 scale; if the setting contains the integer
3 read the 0-3scale. Before the scale can be read,
the value of a fuli-scale reading must be known., This
is also given by the setting on the RANGE dial.

b, VOLTAGE RATIO/POWER RATIO DE READINGS

The difference between two volimeier
can be read as a difference between two decibel scale
readings. This difference in db is 2 measure of the
ratio of the two voltages, The two measurements can
be taken across different impedances without affecling
the validity of the difference reading for measuring
pure voltage ratic (not power).

If the load impedance ig the same for bolh read-
ings, than the difference onthe decibel scale is a mea-
sure of power ratic, as well as voliage ratio.

Since db readings are difference readings, one
need only know that there is a 10db intsrval between
ranges. For example, if the second reading is made
onthe next higher voltage range, you must add 10db to
the second scale reading before subtracting the first
from the second reading to determine the db diff erence.

EXAMPLE

First Reading: +1db on the 3V range
Second Reading: -5db on the 10V range

To find the difference, the secondreading must be
corrected for being read cnthe next higher range than
the first reading. This correction is +10db. There-
fore the difference belween the second and first read-
ings is

{-5db + 10db} -1db = 4db
¢. DBEM READINGS WITH VOLTMETER

NOTE: A dbm value is the logarithm ol the ratio
of an absolute power level to a fixed reference
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power level. As such, it is directly convertible into
power. See Fig. 2-3,

The decibel scale is drawn on the basis of a 600
ohm load impedance, anda rero voltage reference level
of 0.775 volt*, This scale readsdirectly indbm on the
1V range when the lpad impedance s 600 chms. On
other ranges, 10db per range must be added or sub-
tracted for each range above or below the 1V range.
the cumulative correction is given by the inner circle
of numerals onthe RANGE dial for each range position.
With other impedances, a correction must be added or
subtracted according to the graph of Fig. 2-2. This
facility is valuable whenllis required to make absolute
power measurements in loads of any impedance in either
dbm or watts. To convert dbm values inlo milliwatts,
refer to the table of Milliwatts vs. DBM, Fig. 2-3.
*Constituling a power reference level of (0.775)2/600 =

Imw
EXAMPLE

With a load impedance of 200chms, a scale read-
ing of -Bdbm is cbtainedon the 10V range. As the 10W
range is two ranges above the 1V range, *20db must
be added to the readings as [ollows:

=bdbm +20db = 14dbm

Fiugure 2-2. Komograph of DB Connections vs. Load
Impedance for DBM Beadings in Volt-
meter Operakion.

Milliwatks Level dbm Millbwakts
1.000 -t 1.000
L7943 1 1.259
LE31 0 2 1.585
« 501 2 3 1. 995
L3981 4 2 512
L3162 5 3062
. 251 2 & 1,981
L1995 7 5.2
L1585 8 &, 310
L1259 ¥ 7.943
L1000 10 10. 000
079 43 n 12.5%
06310 12 15.85
050 12 13 19.95

. 039 B1 14 25.12
031 62 15 31,62
02512 16 39,81

. 019 95 17 50,12
.15 8% 18 &L 10D
.12 59 9 79.43
L0000 20 100,00
L003 1& 25 316,2
001 00 30 1. DOOW
000 316 35 2, 162w
. 000 160 40 10, DOV
316X 1073 45 31 62W
1L.GOX 1072 50 100w
3,16 ¥ 10 55 316.2W
LoD X 106 &0 1 000w
316 % 107 &5 3 162w
1.GOX 107 70 10 000w
316X 1078 75 31 620w
LooX 108 80 100 CO0W

Figure 2-3. Table of Milliwatts vs. DPM lur Power
Readings in Volimeier Operation
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Consulrineg the graph of Fig. 2-2, we read the cor-
rection for 200 ohms load impedance as +5db.  Adding
in the impedance correction, we oblain the true dbm
value:

14dbm #5db = 19dbm

Consulting the table of Fip. 2-3, we find that 19dbm
corresponds 10 a power level of 79.43 mw.

d. AMPLIFIER OPERATION

1. Setupthe instrument for voltage measurement
and mreasure the input signal voltage onthe lowest pos-
sible range.

2. Now set the AMP-VTIVM switch to AMPE.

3. If the signal voltage read on the upper half of
ihe scale in siep 1, maximum amplification without
distortion canbe obtained by setting the RANGE switch
to the next lower range. If the signal voltage read
between one-third and one-half scale, maxinnm ampli-
fication without distortion can be achieved by setting
the RANGE switch two ranges lower.

4. Connect the OUTput pair of binding posts to
the input of the device which isto receive the amplified

sipnal woltage. The input impedance of the device
being fed should be not iess than SK chm.

5. Adjus! the QUTPUT comlrol as desired. Bawi-
mum oulput is oblained at 10 on the dial.

SECTION OIL, CIRCUIT DESCRIPTION

Theblock diagram, Fig. 3-1, incorpormes a sim-
plified version of the range switching, and deiails of
the signal path in the instrument.

On the lower six ranges, the voliage applied to
the INput binding posts is cogpled directly to the grid
of a cathode foellower. On the six higher ranges, the
voltage is atteruated 60db {1000:1) by a frequency-
compensaled attenvator before it is coupled to the
calthode follower grid.

In the cutput circuit of the catbode follower, there
is a six-tap voltage divider. Out of this divider, the
voltage is fed to a two stape amplifier. The amplifier
output is fed to the arm of the AMP-VTVM switch.

Al the VTVM position, the amplifier cutput is fed
to afull-wave bridpe rectifier with the meter connected
as the load.

[ ¥l
21| BFYB/ERT
CAA0F FLLOWER
a0
INRUT (2 Ll =
o R26
T W
RZ5
(K] J@ % ary I
¥ s
- R23
1 v} ?a
?
b 1
- — s
I¥-300¥ pl wh =
RANGE ¥ | .
02 T R v
1oy .
S FEERCY .| .
AT TEMEATOR
ooVt L
ooy
SI-RANGE SWITCH

¥? P ¢ ¥i F
EENT/EFIBS 77 BEJT EFI5S 7]
ANFLIFIER AMPLIFIEER

Ki,3

Figure 3-1. Block Diagram




From the oppusite side of the bridge, there is a
degenerative feedback network back to the cathode of
the first amplifier. The calibration control is incor-
porated in the feedback network.

Al the AMP position, the amplifier output 18 fed
through the OUTPUT contral o the OUTpul bhinding
posts, and the meter-rectifier circuil is by-passed.

The power supply incorporates a full-wave tube
rectificr, a pi-type RC fiiter, and a voltago regulator
tube that provides regulated B+ voeltagefor all stapges.
A hum balance potenticmeteor is conneclted across the
filamenl winding. The B+woltage is applied, through
a voltage divider, tothe armcf the hum-balance poten-
tiometer, in order to provide de bias for the tube fila-
ments valuable for suppressing bum arislng {rom
calhode-heater leakage. Anelectrolytic capacitor pro-
vides the necessary a-¢ ground return.

SECTION IV. MAINTERANCE
4-1. GENERATL

Your instrument will normally require little ser-
vice outside of tube replacemeol. The performance
of the insirument is not dependenl on tube sclection
and all of the iypes employed are available nationally.

All of the required adjustment procedures are
described in this section. Trouble-shooling informa-
tion is provided also. Operating voltages and irans-
former winding resistances are shownonthe schematic
diagram. In reading the schematic diagram, it may
be found helpful to refer to the Block Diagram Fig.
3-1, which includes a simplified presentaticn of the
switching.

4-2. CASE REMOVAL

Loosen and remove the two sheet meolal scrows at
the rear. Slide the case oul ol the panei frame and off
the instrument.

4-3. METER MECHANICAL ZERO ADJUST & HUM
BALANCE ARJIST

With the case removed, sel the RANGE switchal 1MV,
and turn the instrument on. With the INPUT terminals
shorted, adjust hum balance control RS for minimum
deflection of the meler pointer.

4-4, ATTERUATOR FREQUENCY COMPENSATION
ADJUST
Trimmoer capacilor Cl, fixed capaciter €2, and
resistors Bl19and R20comprise a 60db (1000:1) atten-
uator, Trimmer C1 must be adjusted by the following
method so thal the voltage division will be constant
throushout the [regquency range of (he instrument.

Tomake the adjustment, the case must be removed.
The trimmer C2 adjuostment is acceesible through a
hale inthe shicld over the range switch on the left side
of the instrument. (See Fig. 4-1).

Setthe AMP-VTVMswitch at VTVMandthe RANGE

switch ail .3V. Connectan audio generator Lo the TNput
hinding posts, and set the generater freguency to G00ke.
Adjust the geperalor outpul for a reading of .3 volt
(full-seale) on the 250 moeter. Then sct the RANGE
switch al 1V, and adjust trimmer C1, with an align-
ment tool, for a reading of exactly .3 volt on the 1V
range. This completes the [requency compensation
adjustment.

4-5. CALIBRATION ADJUST

Potentiomeler R14 in the amplifier feedback loop
is provided for calibration adjust ment of the instrument.
The AC power line voltage is used as a known voltage
for the adjustmoent. If possible, use a known accurate
instrument to measure the line voltage accurately at
the time of calibration,

To make the adjustment, remove the plug bullon
onihe left side ofthe case. The shafi of the ealibration
control, R14, is accessible throughthis hole. The con-
trol has a slotted shaft to permit screwdriver adjust-
ment. {The control located in Fig. 4-1.)

Sel the AMP-VTVM swilch at VTVM, and the
RANGE swiich at 300YV. Connect ieads from the INpui
binding posls across the AC power line. Keep in mind
that there is a 50% chance of the instrument chassis
being connected to the "hot™ side of the line, and exer-
cise due caution. As stated previously, check the line
voltage with a known acecurate instrument, if pogsible.
Now set the calibration eomtrol R14 so that the meter
reads either the measured value of the line voitage or
the nominai value of the line vollage if no accurale
measuremenl is possible, This completes the calibra-
tion adjustment,

4-. SERVICE POLICY

SERVICE CONSULTATION

I you are experiencing trouble thal you cannect
diagnose yoursell, you are invited lo avail yourself of
the EICO Service Consultalion Department. The con-
sultant handling your inguiry will make every effurt io
diagnose the cause of your particular difficully based
on the information that you provide. Please be as
thorough as possible. Include the following ioformation
about your unit:

a} Have you made a thorough checkof the wiring,
checking also for cold solder joints, or acei-
dental shorting botween parts, er to chassis?

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

r} Does the trouble occur al one hime or one
operating situabion, bul not ai ancther tume or
operating situation? Beas spocific as possible
in this respect.

d) ¥ the wnit is of the typethat involves alignment
or calibration, be as specific as possible as
io whal you have done or nol dore with regard
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tothese requirements. I the unit incorporates
tuned circuits stated tobe faciory pre-aligned,
did you chanpe any settings? I so, what align-
ment procedure did yoo use?

) Have youobservedany pecularity about a part?,
If a part appearscharredor ctherwise damaged
by excessive heat, please say so. [ you think
you have damaged a particular part in the
agsembiy or wiring, please say so. In con-
junction with ihe symptoms, the consultan! may
be able to determine whelher such a part is
likely to be defective.

[} Have you gone through any trouble-shooting
proccdurc that may be provided? I your manual
inchades atahle of contacts made at each switch
position, bave you checked out the switches
accordingly {if the trouble is soch thai dving
this would beappropriate)? Have youbeenable
to make checks of the eperating voltages and/or
registances, if this is appropriale, and your
mamizl provides atable of voltages and resisi-
ances? What are the resulis of these checks?
Algo, have you taken any other lrovble-shooing
approaches? What have been the resulis?

In addition, list any code numbers in red under the
words INSTRUCTION MANUAL on the cover of the
book provided with your unit. If there arce no red code
mumbers, state this specifically. If the unit bears a
serial pumber, ilis essential thai you inclode this also.

PARTS REPLACEMENT

Il it appears that a component is defective, and
you desire a replacement from EICO, address your cor-
regpondence to our Cugtomer Service Dopartment.

If you are claiming the right to a no-charge re-
placement under the lerms and conditions of the war-
ranly, it is required that you shali have senl in the
rogistration card within 10 days of the dale of purchase,
and that you send back the defective part iransportation
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
ihem very carcfuily io avoid breakape in shipment.
Broken tubes will not be replaced. Please read the
warranty on the subject of parts eligible for roplace-
ment.

Further information requred on 2 parf relormed
Lo the factory for a no-charge replacement under the
terms and condilions of ibe warranly is as follows:

a) Model number and sertal sumber, if any, of
unil. Also any code nombers in red under the
words INSTRUCTION MARUALonihe cover of
the book supplied with the unit.

b) Stock number and description of part as given
on the parts list.

c] Deseribe as completely as possible the nature
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of the defect, or your reason for requiriog
replacement.

FACTORY REPAIR SERVICE

EICO maintains a Factory Repair Service Depart-
ment for in-warranty or oul-of-warranty repair of
EICO eguipment. Itisintendedto scrve those customers
who are not adequately familiar with electrosics to
make use of the EICO Service Consultation facilifies, or
whose difficulties cannot be splved by correspordence.

For all cui-ef-warranty units, thereis a mialmum
labor and handlingfce. For the Model Ko, 250, this fee
is §7.00. Charges for components replaced arce addi-
tional to the minimum (ee,

For in-warranty completed kit uniis, there is a
mizimimlabor and handling fee. For the Model Fo. 250,
this fee is $7.00. There is no charge for a replaced
defective part provided that the terms and conditions
of the warranty for no vharge replacement are not
violated in the judgement of ELICD.

For in-warranty factory-wired units, there is no
labor and handiing fee if the wunit complies with the
terms and conditions of the warranty in the judgement
of EICO. However, if the terms and conditions of the
warranty arc violated, then there will be charged to
customer a mininum labor and bandiing fee plus the
vost of parts replaced.

In all cases, the unil must be sent to the [actory
trangportation prepaid, and the wnit will be relurnd
to the customer transportation collect.

The services rendered [or the minimum labor and
handling fee are the correction of any mincr wiring
errors {nol extensive correcltions or re-wiring), the
labor involved in replacing defective parls, and any
adjustmems, alignmend, or calibration procedures that
would normally be performed on a factory-wired unii.
Units not wired aceording to instructions, or modified
in any way, or showing evidence of the use of acid core
solder, willnot be servicod and will be returned (o tho
custormer [orthwith,

Units requiring extensive corrections or re-wiring
will incur an additional labor charge which will be set
by EICQ. The customer will be informed of 1his silu-
ation and written authorization fromthe cnstomer will
be required before the work is done.

Please npte; miniomum labor and handling fees are
subject 10 revision al any {ime.
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LOCAL REPAIR FACILITIES

Out-of-warranty repair work may also be per-
formed by auihorized service stations as well as the
EICO factory. A list of authorized service stations is
provided with this manual. The roster of stations may
change from time to time, and if considerabletime has
elapsed since you purchased your unil, you arc advised
to contact the station you choose before sending the unit
to them for repair. Use of a local service station will
often result in faster service, and, usually, lower
Iransportation costs.

It 1s necessary that you comply wilh the Shipping
instructions that follow when sending in a uni
service.

SHIPPING INSTRUCTIONS

You are strongly advised to retain the original
shipping carton and inserts inthe case thal re-shipment
isrequired for service ur any other purpose. The carton
may be collapsed, for storage in as small a space as
possible. In very mwany cases, the same carluon is used
for kit and factory-wired units so that the kit carton
will werve for re-shipment of the completed kit.

To submit a unit for service, cither to the factory
ur an authurzed service siation,* fill out completely
the Service Wurk Order form provided with the manual.
Fack the unit very carefully, prefecably in the original
shipping carton with the original inseris.

If this is not possible, use a strong oversi ze carlon,
preferably wood, allowing at least 3inches of resilient
packing material such as shredded paper or excelsior,
to be inscrted between all sides of the unil and the
carton. Seal the carton with strong gommed paper tape
or strong twme, or both.  Include the Service Work
Order in the carton and in addition, attach a tag to the
Instroment on which is printed your name andaddress
and briefl relerence to the trouble experienced. Affix
“"FRAGILE*" or "HANDLE WITH CARE™ labels to at
least four sides of the carlon, or print these words
large and clear with a bright color crayon. Ship by
Prepaid Railway Express or parcel post to;

Electronie Instrument Co., Inc.
33-04 Northern Bled.

Long Island City 1, Kew York
Attention: Service Department

Include vour name and address on the oulside of
the carton. HReturn shipmert will be made transporta-
tion charges collecl. Note that a carrier cannct be

held liable for damages in transit, il packing, IN HIS
OPINION, is insufficient.

*Authorized service stations are for out-of-warranty
units only, unless the station is speeifically poted on
the List of Authorized Scryvice Stations tobe authorized
for other work.

=i e T el e T e a4

‘_ m THE EICO “ﬁHR.FL"JTY m

The Electronic Instrument Company, Inc., here-
# after referred to as EICO, warrants that, for a period

M, of 00 days from the date of purchase, any EICO kit wall B

g be free of defects in parts, and that any EICO factory-
s wired unit will be free of defects in parts and work-
k" manship. For an EICCkit, EICO's cbligation is imited
=, 1o those parts which are returned transporcation pre-
| paid to the factory without further damage, and in the

ot factory-wired unit, EICO's obligation is limited to
g those parts, scctivns, or the emire unit which is re-
fif turned transportation prepaid to the factory without
5 further damage, and Lo the judzgement of EICOare cither
l) criginally delective or bave become defective innormal
e use,

i The warranty docs not apply to any partsdamaged
gy in the course of handling, assembling, or wiring by the
a customer, or damaged due to abnormal usage or in
& vlolution of inslruclious or reasonable practice, or
further damaged to a conseguential degree in return
v shipment.  Furthermore, the foregoing warranly is
made ondy to the original customer, and is and shall
g be in lieu of all olher warranties, whether expressed
w or implied, and of all other obligalions or liatahiles
wn the part of EICO, and in no event shall EICObe liable
for any anticipated profits, consequential damages,
| loss of {ime, or oiher tosses incurred by the customer
in connection with the purchase or operation of EICO
% producls or componenis thereof,

R

Wh

.'-_" p’:-;a' 11

s The registration card, which aceompanies each ¥s
EICC kit or factory-wired unit, must be filled in and §

N ¥

L returned to the company within 10 days after the date
% of purchase, Thig warranly apphes only to registered
units.
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% judgement of EICO are either uriginally defective or §
% have become delective in normal wse. Fur an EICO ¥
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4-7. TROUBLE SHOOTING CHART

SYMPTOM

POBSIBLE CAUSE & REPAIR FROCEDURE

Instrument inoperative; pilot
Tunp does nob glow

Blown fuse [replace): defective line cord/delective
on-ff gwitch §3 (check for T1 prl resistance
through line cord plag with OUTFUT control turned
elockwise from OFF); defective B+ supply (check
T1 hov. mer. resistance, rectifier V4, capacitor CB,
or B+ ahor! or break),

Inatrument inoparative: pilot
lamp doca glow

Break or ghort In glgnal path or feedback path
artund ampliffer. See Block Diagram Fig. 3-1.
Check operation aa volimeter first, then as
amplifier. F former o.k. and Lakter not, then
teoyble les in circultry asscciated with R0, RIL 52,

HMon-linear reading of meler
wcale

One or more dlodes CRI, CRI, CH3, Cl4 delectlve
(replace).

Meter polrter vibrates at low
Erequencion

Capacitor CI2 defectivn,

Metor réada ncorrectly at low
[regquencies

Check capacitops C4, C7, C8, C10, and CI3

VA-REJT
EFiBs

C1-Tmi
CAPACIT

Figure 4-1. Top Chasaia View
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SECTION V. REPLACEMENT PARTS LIST
SYM.# STOCK# | AM'T. " DESCRIFTION
C1 29512 1 capacitor, trimmer, 4-22mmf
C2 22505 1 capacitor, disc, .0Llmid (10K or LO,000mmf) GMV
C3 20008 1 capacitor, paper, .02mfd, 400v
c4 23025 1 capacitor, elec., 40mid, 10V
Cs 24018 1 capacitor, elec., 40mfd +3 x 20mfd, 300V
(8li] 23025 1 capacitor, elec., 40mid, 10V
ct 23044 1 capacilor, elec., 300mfd, 3V
c8 23009 1 capacilor, elec., 2 x 20mfd, 150V
[81!] 20050 1 capacitor, paper, .25mfd, 200V
(9 11} 23045 1 capacitor, elec., 150mid, 3V
c11 22530 1 capacitor, dise, .006mfd (K or 6000mmf), 10%
C1Z2 23023 1 capacitor, elec., 100mfd, 12V
13 20056 1 capacitor, paper, 1mfd, 200¥
CR1,2,3,4 | 95005 4 dinde, crystal
Fl 91007 i fuse, .5 Amp
It 97715 i indicator, neon
11,2,3.4 | 52008 4 binding post
n1 TZ2011 1 meter, 200nA
Rl 10435 i resistor, 150K ohm, 1/2W, 10% (brown, green,yellow,silver)
R2 10430 i resistor, 4700 ohm, 1/2W, 104 tyellow,violer,red,silver)
R3 10961 1 resistor, 1500 ohm, 2W, 10% (brown,green, red, silver)
R4 10950 1 resistor, 2200 ohm, 2W, 10% (red,red,red,silver)
RS 19013 1 pofentiometer, 35 ohm
Ré& 10428 1 resistor, 33K ohm, 1/2W, 10% (orange,orange,orange, silver)
R7 10003 L resistor, 100 ohm, L/2W, 20% {brown,black brown)
RS 10450 1 resistor, 3900 ohm, L/2W, 10% (orange, white,red,silver)
RP 10428 i resistor, 47K ohm, 1/2W, 10% (yellow,violet,orange,silver)
R10 10852 1 resistor, 15K ohm, 1W, 10% (brown, green,orange, silver)
R11 10441 1 resistor, 150 chm, 1/2W, 10% {(brown,green,brown,silver)
R12 10416 1 resistor, 15K ohm, L/2W, 109, (brown, green,orange, silver)
R13 10858 1 resistor, 3300 ohm, 1W, 10% (orange,crange, red,silver)
R14 16013 1 potentiometer, 200 ohm
R15 10030 1 resistor, 1M ohm,-1/2W, 20% (brown,black,green}
RI1B 10851 1 resistor, 22K ohm, 1W, 10% (red, red,orange, silver)
R17 10527 1 resistor, 130 ohm, 1/2W, 5% (brown,orange, brown, gold)
R18 10424 1 resistor, 22K ohm, 1/2W, 10% {red,red,orange,silver)
R19 11708 1 resistor, 10M chm, 1W, 1%
R20 11051 1 resistor, 10K ohm, 1W, 1%
R21 11073 1 resistor, 68.38 ohm, 1/2W, 1%
R22 11072 1 resistor, 216.2 ohm, 1/2W, 19,
R23 11071 1 resistor, 683.8 ohm, 1/2W, 1%
R24 11074 1 resistor, 31.62 ohm, 1/2W, 1%
R25 11070 1 resistor, 2162 ohm, L/2W, 1%
R26 11069 1 registor, 6838 chm, L/2W, 1%
R27 10454 1 resistor, 10 ohm, 1/2W, L10% (brown,black,black,silver)
RZB 10462 1 resistor, 15 ohm, 1/2W, 10% (brown,green,black,silver)
R29 10432 1 resistor, 1000 ghm, 1/2W, 10% (brown,black, red,silver)
R30 10449 i resistor, 5.6K, 172W, 10% {green,blue,orange, silver)
Rr3l 18005 i pot., 10K, SPST
=1 60054 1 switch, rotary
52 i switch, part of R31
53 62017 1 switch, toggle, SPST
T1 30063 1 transflormer, power
TB1,2 54007 2 terminal strip, 3 Post, Z right with ground
TB3 54008 1 terminal strip, 3 Post, 2 right
TB4 54008 i terminal strip, 4 Post
TBS H4003 1 terminal strip, 2 Post
TEB 54013 1 terminal strip, 1 Post, lefi, with ground
TBY 54007 i terminal strip, 3 Post, 2 right with ground
TES8 82500 1 termigral board
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REPLACEMENT PARTS LIST (CONT'D,)

SYM.& STOCKR | AM'T. DESCRIPTION
Vvl 40072 1 tube, EFST/BFY5 (BGKS direct replacement)
V2,3 90075 2 tube, EFIB4/6EFT—
V4 0036 1 tube, EXH4
vh 90074 1 tube, QA2
XKF1 OT805 1 fuseholder, bLlack
xXvi 97047 1 sockel, 7 pin miniature, with shield support
AT 97025 2 socket, 9 pin miniaturc, bottom mount
KV4,5 97062 2 socket, 7 pin miniature, top mount
40000 12 nut, hex, W-32
40001 5 nut, hex, 3/8
40007 12 nul, hex, §4-40
40012 2 nut, hex, ¥10-32
40016 1 nut, hex, 1/2-24
40019 2 nut, Tinnerman, #6-32
41047 2 serew, #B self tapping (P.K.)
41063 4 screw, WE-32 x 174, Mal head
41085 2 serew, F10-32 x 1/2, nylen
41086 10 scrow, hB-32 x 5716
41065 10 screw, §1B-32 x 3/16, round heud
41090 i0 serew, F4-40 x 5716
41081 2 screw, §4-40 x 1/4, flat head
42000 3 washer, lock, 3/8
42001 4 washer, flat, 3/8
42002 12 washer, lock, &6
42004 2 washer, lock, 10
42005 4 washer, flat, #6
42007 12 washer, lock, #4
42029 i washer, flat, 1/2, rubber
42511 i retainer, indicator
43001 I ug, 378
43004 4 lug, *8
43006 3 log, 4
46016 4 foot, rulwr, groy
AR000 1 Ll
53038 b knolb
56520 = spwing holders for tubes
57004 1 line cord
0153 1 panel
B81292 i chassis
B129% 1 shield
B1314 1 bracket, pot.
82101 | strain relief
82507 1 insulator (transiormer), plastic
BROOS 1 fraime
87008 i handle with rings
48016 1 cabined
89246 1 nomenclature Label
89640 2 bracket, handic
ayaol L shield, tube
GE103 1 instruction manuaik
BH3SE i construction manual
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