L-C-R BRIDGE

UK 580/S




TYPICAL CHARACTERISTCS
Mains supply:

125 - 220 - 250 VAC - 50/60 Hz
Power consumption: 2 W

Parameters measured: resistance (R),
inductance (L), capacitance (C)

Measurement ranges: seven decades
for each parameter graduated in

hundredths
Accuracy: 0.5%

Resistance measurement:
from 0.1'Q2 to 1 MQ2

Capacitance measurement:
from 5 pF to 100 uF

Inductance measurement:
from 10 uH to 100 H

Active components:
TBAB820-T - FU6 A7776393 - L141B1

Diodes: 8 x IN4002 - 6 x BAY71 -
0A95

Zener diodes: 2 x 1ZS13A or 1ZSI12A
280 x 150 x 120 mm
1.75 kg

Dimensions:

Weight:

This instrument enables very precise
measurements to be made on resistance,
inductance and capacitance. The high
accuracy is due to the measurement be-
ing carried out by bridge methods, a
different bridge is used for each para-
meter. Bridge balance is shown on a
centre-zero meter, whose sensitivity is
increased using integrated operational
amplifiers. An ingenious idea limits the
gain of large signals, but increases the
gain for small signals that occur near
balance. For alternating current measu-
rements (L and C) the bridge is excited
by a very stable oscillator, also made
using an integrated circuit. In addition,
the signal is further amplified, when AC
is used, with a selective operational am-
plifier, active filter). The AC signal
can also be detected by listening to it
with earphone or looking it on an oscil-
loscope; a suitable socket is provided
for this.

The layout of the controls makes the
measurements both quick and easy,

A suitable control enables the resistive
component to be neutralized during
measurements on reactive devices.

Ithough the adjustment are
a little more complex than a
normal tester, a bridge yields
results that are incomparably
more accurate; in fact, for many years
the bridge has been the principle meas-
uring instrument and is also used for
calibrating other instruments. The ad-
vantage of a bridge over other types
of instruments is that its accuracy does
not depend upon a calibration that is

made from time to time, but it is as
precise as the ratio elements used for
balancing it. A similar comparison can
be made belween spring scales and a
balance using weights.

The indicator on the front panel does
not have to make a quantitative meas-
urement, but only has to show when
the bridge is in balance, or in other
words, when the current passing thro-
ugh it is zero. It must only be sensitive.

This fact has been taken into account
in designing the UK 380/S, in a very
efficient way; the signal is amplified
before sending it to the meter. The
amplifiers arc the very latest integrated
circuit operational amplifiers and are
designed to have all the requisites that
a measurement amplifier needs: high
input resistance and low output resis-
tance, high stability, high gain over a
wide frequency range.

The combination of three types of
bridges into a single unit enables the
true values of resistors, inductors and
capacitors to be found with excellent
precision.

In the design of filters, bias networ-
ks, etc., a component of a given value
is not so often needed; what is more
important is to know its true value
and to base the design on that.

Certain elements change their value
with time and one must always be able
to check them to see if they are within
their tolerance. In the case of inductors
which the hobbyist often winds himself,
it is very important that he can meas-
ure their effective value, because an
exact formula to calculate it does not
exist.

Measurement bridges are classified
according to their accuracy and their
basic circuit. The accuracy depends
upon the ratio elements used and upon
the sensitivity of the zero indicator. The
circuit is chosen from those available
on the basis of the magnitude of the
parameter being measured. There are
bridges that work with direct current
and measure resistance; there are brid-
ges that work with alternating current
and measure reactances. Inductance and
capacitance are reactances: they cannot
be measured with direct current be-
cause a variable voltage, not a constant
voltage has to be applied to make them
exhibit their characteristics.

An ideal inductor behaves as a
short circuit to a direct current, while
a capacitor behaves as a perfect insulat-
or. Many components are a long way
from having an ideal behaviour and
a loss component must be taken into
account when measuring them: this
component is resistive in nature. In a

practical case, an inductor is usually

formed from a coil of copper wire;
copper is an excellent conductor, but
it always has some resistance. The
smaller this resistance, the higher is the
inductor’s magnification factor or Q.

In the case of capacitors, the perfect
insulator does not exist and there is
always leakage current, even in a good
quality capacitor. 1It, however, has
little influence, and, except in certain
applications, the leakage can be ignor-

ed. The measuring circuits, using AC,
in the UK 580/S have suitable systems
for eliminating the influence of losses
on the accuracy of measurement.

In practice, the effective value of an
inductor or a capacitor is composed of
two components. By convention, one
is called the «real» component and the
other is called the «imaginary» com-
penent. The real component correspon-
ds to the resistive loss and the imagin-
ary component defines its property tow-
ards alternating current.

As the frequency is increased, the in-
fluence of the loss is felt more and
more; this is especially true for the
case of an inductor where the «skin
effect» tends to reduce the useful cross
sectional area for the passage of cur-
rent, so increasing the conductor’s resis-
tance. The amalgamation of the real
and imaginary part of a reactive com-
ponent forms the effective resistance to
the passage of an alternating current.
This quantity is called impedance and
it is measured in ohms. The theorem
of Pythagoras is used to find the
resultant of the resistive part and the
reactive part, supposing these two vec-
tors to be perpendicular to each other.
The resistance of a lossless capacitor
or inductor to an alternating current is
respectively called a «capacitive react-
ance» (Xc¢) and an «inductive react-
ance» (X:). Both depend upon frequen-
cy, but directly in the case of an induct-
ance and inversely in the case of a
capacitance. In simpler words, it may
be said that the higher the frequency,
the greater an inductor resists the pas-
sage of current, while a capacitor be-
haves in the opposite way. These proper-
ties are very much used to make cir
cuits whose behaviour depends upon fre-
quency, in other words filters.

Basic bridge circuits

All bridges, whether DC or AC,
fundamentally depend upon the balanc-
ing of the output voltage, which should
be zero. All are derived from the ori-
ginal Wheatstone Bridge, which is still
used today for measuring resistance.

A Wheatstone bridge, shown in fig, 2,
consists of:

1) Four resistive arms connected in a
diamond shape, that include the
unknown resistor and the reference
resistor.

2) A source of alternating direct cur-
rent, as required.

3) An output indicator, which could
be a galvanometer, earphones, or
an oscilloscops.

According to the use to which it
has to put and to the various arrange-

"ments used, the name of the bridge chan-

ges, the total layout is always clearly
derived from the Wheatstone bridge.

In the equipment’s description, we
shall give all the informations needed
to separate the functions of the various
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Frg. 2 - Reststance IMEQsnreinent,

elements as well ag the system used Lo
conncet up Lthe element that is o be
muasured,

CIRCUIT DESCRIPTION

The arrangement of the measurement
bridg: is changed by a swimch (5W2)
s it can form three completely dilferent
gircuits according to whether B oor L
or O is 1o be measured. First of all
we shall give evervthing needed underst-
and how the thres different  bridpes
work, starting with the circuit elements
and finishing with the theoretioal cir-
cuit of the bridge under discussion.

Resistance measurement (fig, 2)

The wellknown Wheulstone  bridge
is wsed. The lour arms are formed
from, respectively, the resistor heing
measured, potentiometer  P3,  resistor
R70 in serics with polentiomercr P2
and rthe standard  eesistor  which s
one of the proup comprising R3I3 -
R63 and which can be selected by swit-
ch SW1 (fig, 20).

Instead of the wsuwl salvanometer
across one of the bridge’s diagonals, we
have s meter comnecled Lo an operat-
ional amplifier. This amplifier has a
feedback metwork which fixez a 32 4B
gain hoth lor DO and for AC (used
for later messurements), This is truc
only Tor wery small veltages; if there
are larger voltapes., a  supplementary
feedback network comes nto operation.
The network is formed by D11 and
M2 in series with resistor R103. When
the diodez conduct, the gain is reduced
in proportion to the signal level, This
idea has been wsed to climinafe the
need Tor a push button to incresse the
bridge’s scnsitivity; a method that has
heen used up o this moment, This idea
wios used because s strong unbalance

could produce an excessive signal that
could damage the meter. Once upon
a lime, an approximate halance had to
he songht using Lthe instrument with ils
semsilivily suitably redoced. AL o cert-
ain point a butten was pressed  and
this tesiored ils zznsitivity to maximum.

The system described however elimi-
nates the need for a double sensitivity
instrument. A control wsing P3 at the
operational amplifier’s output  adapts
this output to the meler's scale,

Since the formula lor the balanced
condition of a Wheatstone bridge is:

En Ra
kx = —
Rb

it can he seen thal enly the product Rn
Ra needs Lo bz changed fo cover a
huge range of resistor values, while
b remains constant,

Bn iz formed hy a proup of high
precision, high stability fixed resistors,
which are numbered from R35 tw R63
an the circuit diagram. Thess resistors
can be sclecrzd by a rotary switch, The
parts left empty by the various switch-
ed steps are [illed in by potentiometer
Rz (P3 in the circuil diagram). A con-
tinuous coverage of the bridge balance
is possible by adjusting this potentic-
meter: the valug introduced into the
girenit hy the potentiometcr behaves as
a mulliplication factor, not as a sum
that 1o be added. The variation of this
polenliometer must be perfecily linear
and it must have excellent stability aga-
inst tcmperature  variations, otherwise
the values shown on the scale will tend
to deviate Trom the true cnes, Bb in-
chudes a pressl polentiometer 2, in se-
ries with the main resistor. This poten-
tiometer is for zeroing the bridge balance
so Lthal the scale of P3 is not displaced.
The zeroing is achieved using a stand-
ard resistor of 1000 £1 =+ 1% that is
supplied with the instrument.

(fig, 2u)

Icz

The calibration

carried out using
this resistor is valid for all the positions
of the bridge, within the allowahle
tolerances,

The DC supply o the diagonal of
the bridge is taken from the sccondary
of the power supply transformer. From
there it is rectilied by the bridge D3,
D, T and DE and smoothed by C15.
This vollage doss nol have Lo he well
stabilized  becauss, as  was  seen  in
the formula, its value does not enter
inta the accuracy ol the measurement.
It only influences the instrument's sen-
sitivity but this is already very large and
it can also be adjusted by potentiome-
ter 1"5. The power supply furnishes a
voltage of about 23 V and a current of
100 mA maximum. It will be explained
in more detail later that the operational
amplificr for resistance  measurement,
logether with other parts, iz powered
from another section of the transformer
secondary. This voltage is rectified by
the bridge D1, D2, D3 and D4, smooth-
cd by C3 and C10 and then stabilized
by zenmers £l and £2, respectively in
serics with resistors B3 and R10.

Operational amplifiers need a positi-
ve and a negative supply with cenire
ground and the vollapes must he whs-
olutely stable. The power supply voli-
ages are given by the voltages of zeners
Z1 und Z2.

Inductance measurement (fig, 3

We have already said that reactive
components  must be  measured  with
alternating current. The first thing that
iz different from the preceding diagram
is that the DC voltage across one diago-
nal ‘is substitued by a fixed alternating
voltage (about 1000 Hz).

The [lreguency of 1000 Hz has been
chosen becausc it is the standard wsed
for messuring various quantities at low
frequency, for example, the impedance



€55
+C60

a

Fig. 5 - Induciance medsurentent,

of the coil in a loudspeaker, 11 should
be remembered that the measured va-
lue of an inductor is valid lor any Ire-
quency. The magnilication factor, 0,
however is not constant with frequency
and so a scale for this quantity has not
been Incorporated. All that has been
done is to put in an uncalibrated cont-
rol that balance out the resistive (or
real) part of the inductor so that the
reaclive  (or imaginary) part can be
measured with greater precision, A pro-
per instrument exists for measuring the
magnilication factor; this is the Q-meter
which carrics out the measurement at
the frequency at which the coil is in-
tended to work. In fact the Q. or magni-
fication factor, or damping cocllicient
depends upon 0o many things connect-
el with coil construction to be able
to exirapolate it from a frequency thal
dilfers from the operating lrequency.

Another difference with respect Lo the
resistive bridge is that a further ampli-
fication stage iz used; this is a sclective
operational amplifier 1C3 which acts
upon the signal laken [rom the first
diagonal of the bridge.

The zeroing signal is alternating and
it must first be rectified bhefore poing
ta the meter, which works in DC. This
is done by the circuit formed by
diede D15 and capacitor CRO.

The bridge shown in fig. 4 is called
a Marxwell Bridge.

The elements used for balancing the
bridge are the same as those used for
the Wheatsione bridge (i.c. '3 and the
decade  group including the resistors
from R35 to R65).

The scale adjustment Is carried out
by P& which has one ar mare capaci-
tors to balance the reactive part. One
ol these capacilors is varlable and is
used to adjust the zero on the P3 scale
in the same way as was carried out
for resistance measurements using P2,

osciLL, €so

6 is brought out on the frant panel
and is used to balance our the resistive
part. The inductance reading will be
correct only when the resistive compo-
nen is exactly balanced out. If this is
nat done, the minimum reading will
correspond  to a  different valuc thar
depends upon the impedance, thal is
the square root of the sum of the
squares of the resistance and the reace
tance at 1000 He

It is therefore very important that
P6 and P3 are alternately adjusted, dur-
ing inductance measurements, until the

,smallest minimum is obtained,

The bridge is driven hy an oscillalor
whose active element is the linear inte-
grated circuit 1C1. This oscillates due
1o the feedback signal arriving al ils
non-ierverting input after passing throu-
gh the Wien hridge [lilter formed by
C20, R15, R20 and C30. The oscillation
frequency also depends upon the gain
of the active element which can be
adjusted within certain limits using P1.

The equation for the Maxwell brid-
ge is:

LLx. = Rn Ra Ci (fig, 3a)

As in the preceding case, the halance
depends upon the product of Rn and
Ra, therclore the same considerations
apply in this case.

Rx (shown in series with the induct-
or in lig. 3 depends upon the multi-
balanced out and so climinated by the
adjustment of Ri or potentiometer Pé.

The advantage of this bridge is that
the inductance does not have to be
compared with a standard of the same
type, but with a reactance of the oppo-
site sign, Lhat is, a capacitance.

Capacitsnce measurement (fig. 4)

Although in concept it is analogous
ta thal ol induciance, the measurement

é

of capacitance needs a different circuit
in which it is compared with a reac-
tance of the same type. The type of
bridge used is called a «de Sauty Brid-
gew. In this case the leakage current of
a capacitor is considercd as if it passes
via a resistor in parallzl with an ideal
capacitor. Note that the bridge is al-
ways halanced by the same elements,
that s, with the decade wnil R35 to
R65 and potentiometer P3; they are,
however arranged in a different way in
the diamond of the bridge.

Other companents that are the same
as the preceding case are capacitor unit
C55-Ced (and any other components ad-
ded to zero the scale), in parallel with
potentiometer P& far halancing out the
rasistive component. The calibration is
also valid for inductance so the calibra-
tion simply has to be carried oui using
the siandard capacitor of 1000 pF + 1%
supplied with the kit.

In the case of a capacitor, it is usual
that the resistive component is ol less
impartance lhan with an inductor; so
although the same procedure is used,
potentiometer P does not have to be
used so much,

In this case the bridge equation is
the following:
Rn Ct
Cx = — {[J‘g. 4&1)
R

This time we do not have the product
of Rn and Ra, but their ratio; it will
be sean that the capacitance scale s
in the reverse direction to that ol the
resistance and the inductance.

PERIPHERAL CIRCUITS

We have alrcady spoken about the
aperational amplifier inserted between
the bridge's output and the meier.
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Fig, & - Capacilance measurenent.

When the two diodes DI and D12
enter [ull conduction, bzcause of a very
strong  signal, the feedback resistance
R105 becames equal to the input resis-
tor RE0. Wow the gain of an operalional
amplifier depends on the ratio of thesc
two resistors: thus il the ratio of the
resistors is one, the gain will also be 1,
ar in other words, we have a voltage
gain of O dB, MNaturally, therc is also
currenl gain due to the different values
of the input and oulput resisfors across
which the voltage is developed. The lirst
is very high and thus the input current
is very low; the sccond is very low and
inversely, the current will be large.
There is an overload protection at the
input of the integrated circuit; diodes
D9 and D10 carry out this work by
preventing the input vollage from <x-
cecding either the positive or negative
supply vollage.

Both the AC bridges are driven by
transformer Tl, which is: constructed
in a special way, — it has a pol care
10 avoid stray fux and there is an elee
trostatic screen (conmected 1o ground)
between the primary and  secondary
windings to avoid asymmetric capaci-
tive coupling that may alter the accu-
racy of rhe measurcment,

The alternating signal exciling the
bridge is generated by a sinc-wave oscil-
lator thar is very stable against load
variations: this is dug to the low output
impedance of Lhe operational amplificr
that is the active element of the cirenil.

Another integrated circuit (IC3) s
psed 1o selectively amplify the signal
coming from the wideband amplifier
1C2.

The circuit, of which 1C3, is a part,
is an active filter; it bolh selects a
certain [requency and it amplifies it
The frequency is selected by R140. C74,
R130, P3 which forms a rejection filter
in the feedback, this has the cllecl of
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increasing the output by increasing Lhe
() and hence the selectivity and the
maximum vollage gain.

The filter is a «hridged T» type,

Potentiometer P7  alters the cenlre
frequency of the filter so 1t can be tuned
in exaclly o the oscillator's frequency
and hence increases the sensitivity of
the null or zero detector.

The meter is protected agains over-
loads by the pair of diodes D13 and
D14,

The human ear is a wvery precise
measuting devicz, much more so than
a meter, so an earphone plug is provided
for precise null measurements when an
alternating current is used for the brid-
ge drive, The bridge s balanced when
the whistle disappears,

{Should there be some uncertainty
gver the zero point, an oscilloscope can
be connected and the bridge zeroed for
minimum tesidual signal).

The complete instrument is powered
by the mains (line supply) amd il can
be used with three dillerent voliages.
There is a selector swilch 1o accoms-
modate these three voltages (115, 220
and 230 VAC).

The supply frequency can he either
30 Hz or 60 Hz. An on-ofl swilch
breaks bolh paths from the plug, thus
it is immaterial which wire is connect-
ed to neuiral and which to the live pin.

A fuse protects the supply from any
faults that may occur in the instrument
and an indicator lamp shows when the
appatatus is switched on. The plug also
has an earth pin.

MECHANICAL CONSTRUCTION

The universal bridge is contained in
one of the new line metal of instru-
ment cases, which already includes ma-
ny types for a multitude of clecirical
and ¢lectronic measuremenis.

Most of the circuil is mounted on a
single printed circult board; it looks
neat and its characteristics do not vary
from one assembly to the other. In
addition, a printed circuit board  eli-
minates wiring errors, which once were
VETY commaon.

All the controls necded for the brid-
ge are mounted on the front panel;
these are:

I. The meter for delecting zero cur
rent in the measurement diagonal
of the bridge.

2. The sensitivity control that adjusts
the amount of current flowing thro-
ugh the meter sioil is not overloai-
ed.

3. The D-0Q control for neutralizing the
loss component when measurement
inductors and capacitors.

4. The range selector.

5. The balance control P3 which de-
termines the precise value ol the

component  (the rough wvalue has
already been selected on the rangs
swilch).

6. The function selectar, which s

changed according to the type of
component heing measured  (resis-
tor, inductor, or capacitor),

7. The socket for connecting the com-
ponent being measured.

&. The carphone socket; this is wvery
useful for an exact zero when al
ternating current iz being used.

9. The indicator lamp to show when
the instrumenl is switched on.

10, The mains (line) switch.

On the rear panel are the supply
cable with earthed plug, the prolection
fuse and voltage selector.



ASSEMELY o o m <

Assembly should he carvied our with
great accuracy if the instrument is 1o =
reach s oplimum performance. As an
aid. to thiz ask, fig. 3 shows the rrans
parent print of the PCR tracks with the
exact arrangement of the components
superimposed, This arrungement is also
screenprinted on to the components side
of the POR itsclf sa that the various
maunting points gan be easily identifizd.

First some praclical hints to bear in
mind. Every printed circuit board has
a side carrying the copper connecling
tracks — the copper side — and a side
for the mounting of the domponents.
The components are mounted in con-
ract with the surface of the printed cir-
cuit board, and parallel 1o i (For cer
tain vertically  mounted  componenis
special mention will be made in the
conrse of these instructions). Tnrcgral-
ed eireuits should be inserted into their
sockets in the corrcot sense, and care
should be taken not to bend their con-
neeting pins,

For the other components, bend over
their leads so that they fit exactly into
the appropriate holes in the PCR. Take
care nol o dumsge the point st which
the lead wire joins the components.
Check the exact position of sach com-
panent against [ig. 3, and inserl the
lead wires through the wppropriate ho-
les. Polarized componenls have ta be
rmounted i the correct sense, und when
we are desling with these, specific mon-

tion will he made in the instruction.
Soldering is carried out using a me-
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1000 pF
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R70
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150
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dium power soldering fron. Soldering sle] o
should be quick and precise so as 1o -
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ed, andy lead wire protruding more £ nl]=
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soldered joint, Other types of de-oxi-
dants can reduce the insulation berwoeen
iracks snd can also corrode the metallic
parts with time, gven when sold. The
only de-oxidant permitled in eleclronies
is rosin, 1f o contact is so oxidizad thal
it cannot be soldered — a rare phe-
pomenon — it s best to scrape it owith
a fle or emery cloth until fresh metal
iz waposed,

Rememher thar the use of our ss-
sembly instructions s a guarantee thal
the sesult will he parfect, Rach assem-
hly step hes a square printed nexe lo
il every time an operafion is carried
out, put a lick in that square.

Afler gach sssembly step a thorough
check should he carried oul. Trouble
laken at cach slage may well allow an
errar to he spolted which could other
wise involve hours of investigation to
identify the lault. There is also the
risk of having to replace damaged com-
ponents.

STEF ONE - Assembling the compo-
nenis to the PCB - Mg, 5

O Following the imstruclions given
ahove, mount on the pringed  circuit
hoard resistors B3, R10, R15, R20, R25,
R3O0, K70, RT3, REB0, KE5, R0, 143,
BlO0, R105, B0, KI5, R120, R125
R130, R135, R140. Some of these resis
turs have greater dissipation than others
and are indicated hy larger reclangles
in the diagram.

00 Mount the two hare wire links in-
dicated by straight lines in the upper
lefi-hand corner of the PCE,

O Mount the following terminal pins:
{ pisces marked L 16 pisces, respecti-
vely, A, B, C, DL E F G, HOL M, N,
P, 0, R, +, —; 2 picees lor the indi-
cator lamp LA; 4 pieces [or possible
fulure connection of capaciters C6l
and 062 — which connsction will be
determined  at  the  calibration  stage.
These terminal ping are composed ol a
tubular part and a pin separated from
the tube by a shoulder. The lubular
parl iz mounted on the componenls side
of the PCR 1o receive the end of the
connecting wire. The pin is inserted
through the appropriale hole, soldered
lo the copper pad and trimmed as in
the general instructions.

0 Mount the two polyster capacitors
Celd and CTO.

0 Vertically mount electrolytiz capa
citors O3, C10, €13, €25, €33, and C50.
These are polarized components and
care must be tuken to mount them with
the correet orientation, making sure the
positive terminal, which is indieated by
a case marking, corresponds with the
hole marked + on the PCE. In case of
doubt, or if the printed is not Tegiblz,
bear in mind that the negative termi-
nal iz the one direcily connecied to
the aluminium cuse of the capacitor.

1 PCB
! 2 Sochet
| 3 Integrated circult
!
| . . ,
| Fig. 3a Muowunting an irfegrated
| circuit in ifs socKEt,
|

lapanese ¢lectrolylic capacilars are mark-
ed at the negative torminal.

O Mount diodes D1, D2, D3, De, D5
D6, D7, D&, D9, Do, D11, DI2, D13,
1314, 15 and zener diodes £1 and 732,
checking that the device numbers cor-
respond with the numbers printed on
the PCB. Diodes and zeners are pola-
rizod compeonents and Lhe positive Ler
minal can be identified by a ring print-
ed round Lthe case, Thiz terminal should
he inserted through the hole marked
on the PCE,

0 Mount the socket for inwegrated oir-
cuits 11, 102 and TC3. Make sure the
keying slot at one end ol the soket coin-
cides with the appropriate mark on the
PCT.

0 Mount the four trimmer potentio-
meters P, P2, P4 and P7.

0O Mount capacitive frimmer £33 ensur-
ing that the tab from the control iz
connected to ground,

00 Mount transformer T, soldering its
terminals o the copper tracks. Orlen
taiion is made ecasy by the fact that
there are thres terminals on one side
of the component, and only two on the
uthear,

0O Mount supply transformer ST pass-
ing its terminal wires throvgh the ap-
propriate holes in the PCB. Mechani-
cally fix by inserting the two lugs on
the cover through their slots in the

board, giving them a greater turn with
plicrs, and soldering 1o the ground
track,

Now referring 1o fig. 5a

O Mount the three 1Cs (3} in their
appropriate sockets (2} ond the PCB
1.

1, Check thelr position, comparing the
number printed om the 1C case with
those given in the diagram;

2. Check their orientation, making the
keving slot of each 1C match the slol
in itz sockel:

3. Take great care not to bend or da
mage the TC pins when inserting
them.

STEP TWO - Preparing the range se-
lector switch - lig. &

This switch consists of an insulated
support wafer and, some distance away
lrom i, a cne-way, seven-position switch
waler. The resistances, which arc all
very close tolerance, wre mounted with
pne lerminal soldered 1o a switch contact
and the other to the insulated conlact
immediately above, The wiper conlact
(a) of the switch is not connected at
this stage. In the figure the resistors
are shown with different lead lenghs for
the sake of clarity, but in practice Lhe
leads should be kept as short as pos
zible.

[0 Mount resisior B35 (13 ar terminal b,
0 Mount resistor R40 (2) at terminal c.
O Mouit resistor R45 (31 al terminal d.
O Mount resistor B30 (43 at terminal 2.
0O Mount resistor B33 (3) st terminal .
0 Mount resistor R&0D (61 at lerminal g.
O Mount resistor RE3 (70 at terminal b,

O Use a length of bare wire (8) 1o
connect together all the terminals of
the support wafer o which resislors
are connected, Point 2 will later be
used Lo connect the common point of
the resisiors to the rest of the circuil

STEP THREE - Preparing the function
switch - fig. 7

This switch will be scen to consist
of two separate sections cach being a
two-way thres-position  clement. They
are assembled on opposite sides of the
same wafer as indicated in the ligure by
eview from side Ax and eview from
side Bw., The numbers corresponding to
the Lerminals are established by count-
ing from the mounting screen position,
ATl the connections are made with stiff
bare wire and should be carried out
in an orderly fashion so that they do
not touch esch other or come into con-
tact with metal parts of the switch or



the surrounding assembly. The connec-
tions should be carried out in the fol-
lowing order,

0O Link (1) from terminal 1 to termina
O Link (2 from lerminal 7 to terminal
2.
O Link {3} from terminal 4 to teeminal
10
O Link i4) from terminal 10 (o tor-

minal 11.

0 Link
minal 12,

(3} from terminal 3 1o ter

O Link (&) from terminal 15 to 1gr-
minal 16.

The positions of the terminals should
be remembered, perhaps by marking
them with a felttip pen, since ather
comnections will later be made 1o them.

STEP FOUR - Rear panel assembly -
(Fig. &)

0 Mount the fuseholder (2) wn the
rear panel (1), locking in with the
knurled ring (3).

0O Insert the fuse (4) in the holder and
screw on the cover (3).

0O Pass the supply cable (6) through
the panel allowing shout 15 cm frec on
the inside of the case. Lock the cable
with clamp (7).

0 Mount the voltage selector (R) with
screws (9) and nuts (10Y, as shown in
the diagram.

STEP FIVE - Assembling the hase -
{fig. 9)

O Mount the two feet (6) on the base
(1) using clips (7).

[ Stick a felt pad (8) to each loot, hav-
ing removed the protective paper from
the adhesive,

[ Mount the six hexsgonal spacers (3)
in the correct holes in the panel (13
and fix them with screws (2).

0O Mount the completed PCB (4} on
these spacers and lock it in position
with screws (3).

STEP SIX - Assembly of the front panel
- (fig. 10)

O Prier o assembling the panel, remo-
ve the protective Gilm.

O Mount the mains loggle swilch (2)
adjusting the lock-nut so that ihe thread-
ed part sits just proud of the nut (3)
when the spring washer (4) has been
inserted and the whole assembly tighten-
ed up.

e s

TR = s e T T P

11

resistor = 1%
between lermingl b oand the corre
sponding terminal abowve it

2 10 1 resistor + 0.5% between tar-
minal ¢ and the corresponding ter-
minal abowe it

3 100 1t reelslor

Nl wire-wound

+ U.5%  betweeen
lerminal d and the corresponding
tarminal above it

4 1 ki resistor + 0.5% between fer-
minal & and the corresponding ter-
minal sbave it

e e

0 Mount polentiometer P3 (6)  as
shown, with spacer (7) and washer (§)
iniroduced hetween the body of the po-
lentiomeler and the rear of the pancl.
Tighten up with nut (9).

O Press the indexed disc (100 into
position on the milled part of the knoh
(11, Mount the knob on the shall of
the potentiometer and lock it in position
with the grub screw, taking care to
align the index mark with the red mark
on the scale just beforc the zero. This
should be done with the petentiometer
shafl rotated fully anticlockwise.

0 Mount the red signal nean (12) by
pressing it through the penel inlo the
locking clip (1%).

O Mount jack socket (14) with spacer
(15} introduced between it and the
panel (1). Lock it in position with nut
(14,

0O Mount the terminals (17) (black)
and (18} {red) using the following pro-
cedure [or both:

a) Place the locating insulator (18) over
the threaded shaft of the lerminal,

b) Tnsert both in the hol: in the panel.

TR i e

5 10 KLl resistor 0.5% balween tor-
minal f and Lhe corresponding ter-
minal above It

B 100 kil resistor

terminal g and

terminal abowe |t

1 ML resistor 2+ 0.5% belween

lerminal h and the corresponding

terminal above it

B SHff wire connecting topether the
uppar terminale of tha switch

+ 0.5% between
the  corresponding

B e T

Fig. 6 - Preparing range selector switch SW1.

|-

¢} Fix the insulaling washer {19) which
should mate with the recess on the
insulator (18),

d} Locate the plain washer (20) and
lock it with nut (213,

2} Locate evelet terminal (22) and lock
again wilth nut (23),

O Mount the function switch SW2 (25}
with spring washer (26) inseried bet-
ween the switch and the panel, Tighten
up with nut (27).

O Press the indexed dise into position
on the milled part of the knoh (28).
Mount the knob on the shafl of the
switch and lock it in position with (he
Allen-head grub screw, using the Allen
key provided. Check that at its three
positions the index mark corresponds
o one of the letters R, L and C sereen-
printed on the front panel.

O Mount the completed switch 5W1
(29), inserling as before a castellated
washer between it and the rear of the
Aront panel. Use the appropriate nut to
lighten up in the hole marked RANGE,
Fix the knob in the same way as belore,
checking that for esch of the seven
positions of the switch the index line
is exactly at the half-way point of one
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Mreparing the fudction  selector switch,

AT s L s -

H7lit wira from contsct 1 to contact 5
Stiff wire fram contecl T o conlect @
Stll wire from comtact £ to contact 10
Sttt wire from conlact 10 W contast 11
Stiff wire fram contact 3 16 conlact 12
S0 wira from coetact 15 W cortact 1R



Rear pane|
Fuaeholder
Knurled ring

0.1 A fuge

Cap for fussholder
Supply cable
Cable grip
Voltage selector
M3Ix8 screw

M3 nul
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of the seven sectors showing the mea-
surement ranges.

O Mount potentiometer P5 (30) at the
hole marked SENSITIVITY on the
front pancl. Of the two nuls supplied
with the potentiometer, (31) acts as a
spacer, and (32) is [or lightening up.
Press the indexed disc (33) into position
on the milled part of the knob (34).
Mount on the potentiomecter shaflt so
that the rotation of the potentiometer
corresponds to the scale marked on the
front panel. Tighten up with the Allen
key provided.

O In the same way mount potentiome-
ter P& (33) through the fronl panel
hole marked D-Q.

STEP SEVEN - Mouniing the microam-
meter - ([ig, 11)

Fit frame (2) through the rectangular
space in the front panel (1).

O Place the instrument (3) on the rear
of the front panel (1) so thal its upper
edge rests against the upper flange of the
frame (2).

O Fix the two fixing plates (4) over
the fixed bolts of the instrument so that
their tongucs engage in the slots pre-
parcd for them in the side flanges of
the frame (2).

O Tighten up the plaws (4) to the
instrutnent by means of four nuts (3).

O The instrument is fixed in place on
the pancl by screwing the four screws
(6) into the threaded holes provided
for them in the back of the panel (1).

O Fit the twa eyelet lerminals (7) over
the two electrical contacts of the instru-
ment and fix with nuls (8).

STEP EIGHT - Wiring - (fig. 12)

NB: In fig. 12 connections involving
the rear pancl are shown on the right-
hand side of the figure,

0O Use a piece of bare wire (1) 1o con-
nect contact Z of switch SW1 with
contact 1 of switch SW2. Use figs. 6 and
7 to identily the correct position of the
various switch contacts.

n

Fig. 8 - Assembling the rear panel.

e i S —

O Use a piece of insulated wire (2)
lo connect the contacl 2 of switch SW?2
to terminal pin E of the PCB.

0O Use a piece of insulaled wire (3)
to connect contact 3 of SW2 to the cen-
tral terminal Y of potentiometer P
(D-Q).

O Use a picce of bare wire (4) 1o con-
nect contact 4 of SW2 with side ter
minal V of potentiometer P3.

O Use a piece of insulated wire (5) to
connect contact 6 of SW2 with terminal
pin F on the PCE.

O Usc a piece of insulated wire 6 to
connect contact 7 of SW2 with terminal
pin L on the PCB.

O Use s piece of insulated wire (7} to
connect contact 13 of SW2 with terminal
pin Q on the PCB.

0 Usc a piece of insulated wire (8) to
connect contact 14 of SW2 with central
terminal T of potentiometer P5.

O Use a piece of insulated wire (9) to
connect contact 15 of W2 with pin R
of the PCB.



e

Fig. 9 - Assembling the bottom panel.

s

0O Use s piece of insulated wire (107 to
conneet contact 16 of SW2 with 1erminal
S of the jack socket.

O With a piece ol bare wire (11) con-
nect contact 9 of SW2 (o terminal U of
the red socket. :

0O With a piece of insulaled wire (12)
connect terminal U of the red socket
to pin H on the PCB.

O With a picce of bare wire (13) con-
nect contact «ae of switch SW1 to cyelet
terminal of the black socket.

O Use a piece of insulated wire (14) 1o
connect conlact «a» of SWI1 to pin G
on the PCB.

O Use a piece of bare wire {(13) to
connect the central terminal of poten-
tiometer P& (D-Q) to pin M on the PCB.

O Use a picce of bare wire (168) to
connect the lower terminal of P6 to the
nearest of the pins marked L on the
PCB.

[0 Use a piece of insulated wire (17)
lo connect the upper (SENSITIVITY)
terminal of P5 to the pin marked L
nearest to it on the PCB.

O Use = piece of insulated wire (18)
to connect the central terminal T of
P5 to pin N of the PCB.

[0 Usc a piece of insulated wire (19) to
connect the lower terminal of P3 wilh
pin P on the PCB.

0 With a picce of insulated wire (20)
connect the positive .terminal of the
instrument {0 the pin marked 4 on the
PCB.

[0 With a picce of insulated wire (21)
connecl the negative terminal of the
instrument to the pin marked — on the
PCB

O with a piece of bare wire (22) con-
nect together the central and upper
terminals of P3 and continue the con-
nection. to the outer terminal ol the
jack socket.

0 Use a piece of bare wire (2%) to
conneet the central lerminal P3 with the
pin marked 3 nearsst to it on the PCB.

O Connect the (wo insulated wires (24)
and {(25) from the indicator lamp to the
two pins marked La on the PCB.

Bottom  panel

M3x4 scrow

10 mm hexagonal spacer
Printad circult board
Maxd screw

Foot

Snap clip for foot
Salf-adhesive felt pad

[ B- R BTN

T T T

O Connect the yellow/green wire (27)
of the supply cable (26) to the remain-
ing terminal pin marked <= on the PCB.

O Connect the brown wire (28) of the
supply cable (26) to ths cenmal right
hand terminal of the mains (line)
switch.

O Conncct the blue wire (29) of the
supply cable (26) to the cenlral left-
hand terminal of the mains (linc)
swilch.,

O Use a piece of insulated wire (30) to
connect the central terminal of the volt-
age selector with the upper contact of
the fuseholder.

O Use a piece of insulated wire (31)
to connect the loyer contact of the
fuscholder with the upper right-hand
terminal of the mains (line) switch.

0 Use a piece of insulated wire (32) to
connect the upper left-hand terminal of
the mains (line) switch to pin A on
the PCB.

[0 Use a piece of insulated wire (33) to
connect the 250 V terminal of the volt-
age selector (o pin D of the PCB. The
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{line} plug and switch

Insert the mains
on the instrument:

3. Turn the RANGE swilch to 100 wF.

however, me-

first,






Internal view of the almost completed UK 580,85,

. Turn P3 to its centre position.

« Turn the oscillator’s adjusument po-

tentiometer I'1 1o obtain the maxi-
mum deviation 1o the right,

. Adjust the selective amplifier's tu.

ning with P7 o abtain the maxi-
mum deviation. I the meter expe
eds ils Full scale deflection, reduce
the SENSITIVITY contral.

. Repeat the above operations lo ob-

tain the maximum deviation, keep.
ing the sensitivity control in the
satne position. This tunes the oscil-
lator and the sclective amplifier 1o
same frequency,

. Turn the function selector 1o R,
. Turn the range switch to 1 kb
. Turn P3 knoh to position 10,

. Connect the standard | ki) resistor,

furnished with the kit, to the input
socket,

. Zero the meter using presel poten.

tiometer P2. In doing thiz we have
now calibrated the resistunce scale.

13, Turn the function switch 10 C and
connect the stancard 1000 pF capa-
citor to the input sockets,

14. Turn the DO control fully clock-
wise.

15. Turn the range switch to the | nF
scale,

16. Turn the knob of potentiometer to
about the fipure 5,

17. Adjust preset P4 to give maximum
dellection on the meter.

I8, Turn the knab of F3 1o figure 10.

19. Adjust teimmer capacitor 55 far
minimum deflection on the meter.

Try connecling capacitors bl and
CE2, one aL a time, to their appropriate
positions Swiich off the supply when
soldering them in,

See under which conditions the ab-
solute minimum iz obtained. Three tries
have to be made: one with only CB1,
one with only €62 and one with the
lwo;  adjust trimmer C55 eyery  time,
making & note of the minimum obtained,
Leave in the combination that gives the
minimum that is nearest to zero,

The instrument has now been cali-
brated both for the capacitance range
as well as the inductance range.

HOW TO USE THE UK 380/8
Resisiance measurement

1. Switch on the instrument and ensure
that the SENSITIVITY control is
turned to minimum (anticlockwise).

2, Turn the function selector to B.

3, Conneet the unknown resislar to the
terminals.

4. Increase the sensitivity to obiain g
meter deflection that is aboul half
full scale. Turn the RANGE switch
to obtain a minimum and then turn
the fine balance P3 to obtain zero.

3. Read the value so obtained. The scale
of P3 gives Lhe decimal part of the
value on the RANGE swilch, For

cxample, if the zero occurs when the

BANGE is on 10 kf2 and P3 is at 73

on the line balance scale, then the value

of the unknown resistor will he 10.000x

073 = 7300 L},



IHUUCENCE Measurement

1. Switch on the instrument, making
sure lirst that the SENSITIVITY is
ar minitmum  (anticlockwise) .

2. Turn the lunction s2lector to L.

3. Turn the D0 control Tully clock-
Wise.

4, Connect the inductor (o the mea-
surement terminals.

3, Turn P3 to the ligure 5.

6. Adjust the SENSITIVITY contral to
produce about a full scale deflection
on the meter,

7. Tumn the RANGE swilch to obiain
the minimum deflection on the meter.

&, Turn the knob of P3 for a minimuam
dellection on the meter; then Lurn
the D-Q control so the meter deflects
aven less; again adjust P3 to reduce
the reading lurther and so on ung)
the minimum possible is ohtained,

9. Read the value so obtained. For ex.
ample, il the RANGE sclectar is on
10 H and potentiometer '3 points o
44, then our inductor’s value is 10x
046 = 48 H.

If a minimum cannot be ohiained,
this means that the induclor is open
circuiL.

Capacilance measuremeni

L. Switch on the instrument, firsl ensur-
ing that the SENSITIVITY control
is turned to a minimum (anticlock-
wise) .

2. Tuen the function selector o L.

3. Turn the D-Q control fully clack-
Wik,

4. Connecl the capacilor to be measur-
ed to the terminals.

3, Turn B3 1o figure 5.

6. Adjust the SENSITIVITY vcontrol
so rthat the meter rends abaut Tull
scale,

7. Turn the RAMNGE switch to ohiain
minimum deflection on them meter,

g. Turn the knoh of P3 to oblain the
minimum deflection: then lumn the
D0 control and see that it decreases
lurther; go back o P3 for o further
minimum and so until the lesst read-
ing possible is obtained. In general,
when capacitors arc being measured,
the -0 control has less effeet than
with inductors. The only exceplion
is i the capacitor is particularly Jos-
5Y.

9. Read the value obtained., For exam-
ple, if the RANGE switch points to
10 oF (= 10000 pF} and the fine
balance P3 points to 89 then the
capacitors value will be: 10,000%
D89 = 8900 pF = B9 nF.

If the measurement cannot be sue-
cessfully made, this means that the ea-
pacitors is short circuiled,

COMPONENT LIST

Chiy Code
2 R30-R90
i R5
i R25
' 2 R5-R10
: i R130
I | Ri115
i R20
’ 1 RI25
1 R0
| 2 REO-R 105
| |
5 1 | Ri15
[
1
| 2 | R75-RI135
|
| 1 | Rito
| |
| |
i 1 | R4
. |
: 1 | Rizo
i 1 | Rioo
|
1 R95
|
| [
i |y
i | R4
1 | R45
1 | Rs0
i | Rss
1 | Re0
|
i | R65
1 e
!
1 | P2
i
1 ‘ P4

Deseription

150 4! - = 5% . carbon film resistor
033 W - 29 DIA x 23

100 11 - 24 3% . carbon film resisior
133 W - 29 DIA x &3 -

82 01 - 4 5% - carbon §ilm resistor
033 W - 29 DIA = 83

330 01 - & 5% . composition resistor
I W - 57 DIA x 15

820 1. 2 5% - carbon film resistor
033 W . 20 DIA x B3

1 kft - 2 5% - carbon film resistor
0,33 W - 22 DIA x B.3

16 kit - 2 2% . carbon film resistor
033 W . 29 DIA x 8.3

22 kfY - 1 5% - carbon film resistor
033 W - 29 DIA x 8.3

4.7 kit - + 5% . carbon film resisior
033 W - 29 DIA x B3

10 ki - 4 5% . carbon film resisior
033 W - 20 DIA x 8.3

16 kil - + 2% . carbon film resistor
033 W - 20 DIA x &3

47 0.+ 5% - carbon film resisior
033 W - 290 DIA x B3

36 kY - + 5% . carbon film resistor
033 W - 20 DIA x &5

180 kf} - 4 5% - carbon film resislor
0.33 W - 29 DIA x &3

470 kit - + 5% - carbon film resistor
033 W - 29 DIA x B0

2.2 M - + 3% . carbon film resisior
05 W . 4 DIA x 135

7 ML} - 1 3% . carbon film resistor
G5 W - 4 DIA x 1355

1 {1 - = 1% - wirewound resistor
ZW

10 21 - 50 ppm - 0.5% - resistor 0.5 W
100 £} - 50 ppm - 0.5% - resistor 0.5 W
1 k2 - 50 ppm - 0.5% - resistor 0.5 W
10 k12 - 50 ppm - 0.5% - resistor 0.5 W
180 kA - 50 ppm - 0.5% - resistor 0.5 W
1 M1} - 50 ppm - 0.5% - resisior 0.5 W

1 kL - = 1% . standard carbon film
resistor - 033 W - 29 DIA x 83

300 12 wire-wound irimmer (lincar)
2W 196 DIA

100 K rrimmer (linear) - 025 W
16 x 20.5 horie, mig.




COMPONENT LIST

Ory

Lt

Code

P1-P7

Pe

P35

P3

a5

C20-65-75

C70

C30-40-80

60

Col

(o2

35050

C25

C5-Clo

C15

55

[1-2-3-4-
[¥5-3-6-7-8

3-10-11-
12-13-14

15
£il-£2
IC2

Deseriplion

470 I} trimmer (lincar) - 0.25 W
16 x 20.5 horiz. mig.

100 kT potentiomerer {(log.) - 05 W
25 DIA

10 k2 potentriometer (log) - 0.5 W
25 DIA

5 kil - 5% wirc-wound polentiometer
(lineary 4 W

1.8 nk - .+ 10% - ceramie disc capacilor
00V - 11 DIA x 5

10 nF - + 10% - ceramic disc capacilor
0% - 135 DIA x 3

15 nF - = 10% - polyester capacitor
400 V - 7.5 DIA x 18 horiz.

100 oF - 20 -80% . ceramic dise
capacitor - 23 V - 135 DIA x 3

19 nk - —0+5% - type 026 polysiyrene
eapacitor - 7 DIA x 22

1 aF - + 5% - polysiyrene capacitor
160 V - 8.2 DIA x 12 horiz.

470 pF - & 5% - polystyrene capaciior
160 V - 3.3 DIA x 8 horiz.

47 uF electrolytic capaciior - 16 ¥ -
8 DIA x 12 vert,

0 uF electrolytic capacitor - 16 V -
10 DIA x 12 vert.

1080 uF electrolyric capaciior - 25 V -
20 DA x 34 veri.

1000 pF electrolytic capacitor - 50 ¥ -
26 IMA x 48 wvert.

1600 pF - &+ 1% - standard polysiyrene
capucitor type 026

1300 pF ceramic capacitor
IN4002 (or 10D2) dicde

BAY71 (or BAI28) diode
0A95 (or AAT1I9) diode
1Z512-A (or PL12Z) zener diode

FUBATTTE393 dual indine integrated
amplifier

L141B1 integraled amplificr
TRA20T integrated amplifier
coupling iransformer

mains (line) iransformer
black fromi panel socket

red front panel socket

red neon warning lamp 220 V 1 mA

SEMICONDUCTOR
TERMINAL
ARRANGEMENT

IN4GO2Z (10D2)
BAYTI
(B12% - BAWTS)

AN LAATIB-AALLY)

o S

+

1Z512-A
(PLIZZ - BEXICID)



COMPONENT LIST

Oty Code Deseription
3 — 14-pin IC socker
1 - panel mounting fuseholder
1 — 01 A 250 ¥ fuse 5 DIA x 20
1 — 2-pole mains (line) togele switch 3 A
250 v
1 — supply cahle
1 - voltage selector
1 -— 30-0-30 A indicating meier type
BM35RO
2 —_ 3 mm spacer for potentiometer
1 — printed circuit board
i el jock socket
1 — tilt support
1 — front panel
1 — frame
1 — base
— iop panel
2 s side panel
1 —_ réur panel
2 — foat
2 e felt pad
2 s elip
1 — range switch 1 pole, 7 position, | wafer
1 — funclion swilch 4 pole, 5 position,
2 waler
4 — indexed knob 32 DIA
1 —_ indexed knob 52 DIA
20 em — Il-strand PVC insulated wire
40 cm - bare tinned copper wire | DMA
12 -_ Mix4 screw
2542 - PCE ierminal pin
2 —_ M3 nu
2 — M3xE screw
B pis 10 mm hexagonal spacer
41 — 29 x 6.5 sell-tapping screw
4 L 29 x 95 sell-tupping serew
30 em -— bare iinned copper wire 0.7 DIA
4 — eyelet lerminal

cable clamp
hexugonal (Allen) key

packet of solder

O J L oGy S



