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INSTRUKTIONSBOG FOR WATTMETER RWM 4
INSTRUCTION MANUAL FOR WATTMETER RWM 4



TEKNISKE DATA.

Omrade:
Skalaer:
Indgangsimpedans:
Frekvensomride:
Uden filter, + 3 dB:
Uden filter, + 1 dB:
Med filter, + 3 dB:
Med filter, +20 dB:
Filter:
Udgange:
Hejttalere:
Oscilloskop:
Nejagtighed:
Stabilitet:
Rer:
Dioder:
Nettilslutning:

Dimensioner (kabinet):

Vagt:
Overflade:

Tilbehor:

1

0,01 UW - 100 W (+ 50- + 50
dBm) i 8 omrAder med fuldt
udslag for 10, 100 uW, 1,
10, 100 mW, 1, 10, 100 W.

100 p¥W og O - 20 dB.

4 ohm (DIN 45500) for f ¢
kHz.

8 Hz -
Hz -
Hz -
Hz -

700 kHz.
350 kHz.
12 xHz.
80 kHz.

550
100
IEC 123 A - DIN 5045.

Q, 2 x 100 W max,
Q , + 20 dB. (med-

ved fuldt udslag pa

instrumentet.
5% (typisk 2%) af fuldt udslag.

2% ved 10% netspandingsendring.
ECC 81, EF 80.

4 x OA85, 2 x E250C750.
110, 130, 220 eller 240 V

50/60 Hz, :
10 VA,

Forbrug ca.

Bredde: 323 mm.
Dybde: 210 mm.
Hzjde: 160 mm.

6,3 kg (14 1bs).
Selvgrd og bl3d hammerlak.

1 instruktionsbog

1l ledning 5 pol.

1l ledning 5 pol.
nan.

DIN - 2 x HT.
DIN - 4 x ba-
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Fig.l. Wattmeter RWM4, set forfra.

1.
2.
3.
4,
5.
6.
7.
8.
9.
10.
11.
12,
13.

Drejespoleinstrument.
Netspendingsomskifter.
Tilslutning for monitorhejtalere.
Tilslutning for oscilloskop.
Omriddeomskifter.

Netafbryder.
Netspendingsindikatqr.
Netsikring.

Funktionsomskifter, 02 (se side 6).
Kanalomskifter, Ol.

Indgang, venstre kanal.

Indgang, venstre + hejre kanal.

Indgang, hejre kanal.



INTRODUKTIOXN .,

B&0 wattmeter RWM 4 er et serviceinstrument til miling
af udgangseffekt pA radiomodtagere, fjernsyn, forsterkere,
pladespillere, bAndoptagere m.m. fra max. 100 W og helt ned
til 0,01 uW (10 nW) ved en belastnlngsimpedans ra 4 Q (nor-
meret impedans iflg. DIN 45.500). '

Effektmidlingerne kan foretages liniart i frekvensomri-
det 20 Hz - 200 KHz eller korrigeret i henhold til IEC nr.
123 (DIN 5045).

Til RWM 4 kan tilsluttes et oscilloscop (feslsomhed min.
50 mV/cm) til kontrol af kurveformen samt 2 monitorhejttale-
re (venstre og hajre). Disse hejttalere kan dempes 20 dB ved
medher ( 20 dB svarer til 100 gange nedszttelse af effekten
- 1 W er mere behagelig at here pid end 100 V).

INSTALLATION:

RWM 4 kan tilsluttes folgende netspandinger:110 VvV, 130 V,
220 V og 24O V., Effektforbruget er ca. 10 W, Spandingsom-
skifteren pd instrumentets bagside stilles til den korrekte
netspending fer tilslutningen. Af nensyn til brum m.m. skal
instrumentet jordforbimdes, f.eks.ved tilslutning til en
stikkontakt m. beskyttelses jord.

Fer instrumentet tilsluttes, indtrykkes knapperne mrk.
"100 W" og n@m-.

VIRKEMADE:

RWM4 er et wattmeter til mdling af effekter ved 4 Q -
belastningsimpedans i lavfrekvensomridet 20 Hz - 200 KHz.

I princippet er det et wattmeter med kendt indgangs -
impedans (4 Q) og viserinstrumentet kalibreret i Watt.
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Fig. 1. RWM 4 som voltmeter.

"RWM 4 kan sdledes ogsi anvendes som voltmeter ved 4 @
belastningsimpedans, ndr konstanfen i lign. 2 tages i be-
tragtning. .

Fks: Aflaest effekt 100 W leO W= 2v100 =

Det tilsluttede mdleobjekt belastes med 4 Q i sidvel
venstre som hejre kanal (se fig. 2). Med omskifteren O 1
velges den kanal man ensker at mdle pa.

Bemezrk at 4Q-belastningen ikke fjernes.
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2. Funktionsdiagram.

Fig.

Med omskifteren 0 2 valges felgende funktioner:

jespoleinstrument.

o

Csecillo-
skop

M3ling af udgangseffekten pA det indbyggede dre-

Dempet medher (+ 20 dB) p& de tilsluttede hejt-

talere.

r7? Som pkt. 1, men med indkoblet
M 123/A (fig. 3).
ved signal/staj-

Som punkt 1, men uden medher.

1

.T"f

strumentet gdr mod O,

"grefilter" -
Dette filter anvendes specielt
samt krydstalemdlinger.

IEC

Monitorhejttalere tilsluttet direkte (udempet!)

M&8ling af kanalbalance. Udslaget pd drejespolein-
nidr de tilsluttede signal-

spendinger pd venstre og hejre kanal er lige store

og i modfase,

Dazmpet medher som under pkt.

l'

Det onskede mileomradde velges med omskifteren O 3. Her-

til er koblet en mdleforst=rker,
strumentet med strem (fuldt udslag 0,2 mA).

der forsyner drejespolein-
Fra den samme

forstzrker er der en udgang for tilslutning af oscilloskop

til kontrol af kurveformen
Oscilloskopets indgang skal vere hejimpedanset.

ANVENDELSE ;

oz FM mellemfrekvenskredse.

1. Trimning af AM-

dog kun anbefales,
sweeperudstyr.

o,1 - 0,2 Vpp ved fuldt udslag).

Metoden kan
safremt man ikke er i besiddelse af

En mdlesender tilsluttes modtagerens mellemfrekvensdel

pd szdvanlig vilk. Trykknapperne mrk.

~~r "og ulL)U mw"

indtrykkes. Udgangsattenuatoren pi m&lesenderen drejes

indtil RWM 4 viser ca. 50 mVW.

op,
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2a.

2b.

Samtlige kredse trimmes til max. udslag I den razkke-
felge, der er angivet af fabrikanten, samtidig med at
midlesenderens att. korrigeres til RWM 4 udslag pd 50 mW.

Trimning af AM/FM- oscillator- og antennekredse. En md-
lesender tilsluttes modtagerens antenneindgang via en
normeret kunstantenne. Trykknapperné mrk. " QD g "
og "100 mW" indtrykkes. Oscillator- og antennekredse
trimmes til max. udslag p& RWM 4 samtidig med, at mile-
senderens output korrigeres til 50 mW. 50 mW-felsomhe-

den kan da afl®ses pa mAlesenderen.

Kontrol af signal/stej- forholdet. Der benyttes den
samme opstilling som i 2a. M3lesenderens output (modu-
leret) justeres til 50 mW udslag pd RWM 4, hvilket sva-
rer til 17 dBm (dBm = dB over 1 mW).

M&lesenderens modulation afbrydes, og det nye udslag, X,
p& RWM 4 aflzses. S/N- tallet kan da findes som

(17 + X) 4B (3)

Det er normalt 50 mW, der bliver anvendt som reference,
men ved nyere modtagere anvendes dog ofte 500 mW og 5 W.

S/N (27 + X) dB {(4)

(500 mW)

s/N = (37 + X) dB (5)

(5 W)
Det er ofte angivet i servicebeskrivelserne, at der skal
anvendes "erefilter" (fig. 3). Et sddant er indbygget i
RWM 4. I si fald indtrykkes "2 {Y1" i stedet for'()ill"
Der anvendes de samme formlerngom ovenfor. (3, 4 og 5).
Fks. Signal/stej-forholdet ved 500 mW onskes. Modtage-
rens output reguleres til 500 mW. Milesenderens modula-
tion afbrydes, og der aflzses et udslag pd wattmeteret

pd X = + 10 dB (100 pwW), hvilket giver

s/mx(500 mi) = 27 * (+ 10)

27 + 10 = 37 dB.

[}

Maling af neddrejet og opdrejet stej i LF-forstaerkere.
Trykknappen® ri"eller "(A)" indtrykkes. Bas- og dis-
kantkontrollén indstilles i henhold til fabrikantens
opgivelser. Onskes der mdling af stesjen i mellemtone-
omriddet, altsi f.eks. ikke brum, indtrykkes "2 qun
Neddrejet stoj mdles ved fuldtopdrejet volumenkontrol .
Begge midleresultater opgives normalt i uW, altsd ikke
i dBm. .

Max. udgangseffekt og LF-falsomhed midles i stilling

" vt r eller "QD" . En tonegenerator tilsluttes

LF= indgangen( ) pd forsterkeren og indstilles slledes,
at udslaget pd wattmeteret ikke "vil mere”. Et oscil-
loskop ber vaere tilsluttet RWM 4, sdledes at evt. "klip-
ning" kan forhindres. Den effekt, der afl®ses pA watt-
meteret, svarer til fuld udstyring (sinus). PA tonege-




5a.

Sbo

6a.

6b.

neratoren kan afle®ses folsomheden ved fuld udstyring,
der normalt er ca. 4 mV ved lavimpedansede indgange,
ca. 47 KQ, og ca. 200 mV ved hejimpedansede indgange,
ca. 470 KQ.

Som midlefrekvens anvendes normalt 1 kHz.

Kanalforskel i stereoforstarkere mAles i stilling
. ﬂﬂ' eller " " . Forsterkerens balancekontrol skal
veére 41 neutral stilling. En tonegeneratcor tilsluttes
forsterkerens indgang(e).
Kanalforskellen beregnes som forskellen mellem den af-
laste effekt i henh. venstre og hejre kanal.
Eks. Aflest effekt i venstre kanal 25,2 dB.
Aflzst effekt i hejre kanal 24,6 dB.
Kanalforskel = 25,2 + 24,6 = 0,6 dB.

Kanalbalance justering af forstarkerens balancekontrol

foretnges lettest i stilling” & " hvor der justeres til
min. udslag. Denne metode kan dog kun anvendes, sifremt
venstre og hejre kanal er i modfase pd wattmetrets ind-
gang. Er dette ikke tilfzldet opnds balancen ved at ju-
stere til samme udslag pd venstre og hejre kanal i stil-

ling " C) Uﬁ ",
c’ri, “

Krydstaleafstand (overhering) miles i stilling "~ g (I}
En tonegenerator tilsluttes forstazrkerens venstre ka-
nal. Som mdlefrekvens anvendes normalt 1 kHz og 10 kHz.
Trykknappen "L" indtrykkes og udgangseffekten reguleres
op til ca. halv udstyring, f.eks. 1 W (=30 dBm). Tryk-
knappen "R" indtrykkes og overheringseffekten i hsjre
kanal noteres.

Eks.: PL = 30 dBm, PR = + 22 dBm.

Krydstaleafstand L/R = 30 + (+ 22) = 52 dB.

P& tilsvarende mide miles krydstaleafstanden R/L ved at
udstyre hejre kanal til 30 dBm og mdle overhsringseffekt-
en i1 venstre kanal.

Eks.: RR = 30 dBm, PL = + 18 dBm.

Krydstaleafstand R/L = 30 + (+ 18) = 48 dB.

Krydstaleafstand ved stereo-multiplex mdles som under

pkt. 6a, blot med den sndring, at tonegeneratoren er-

stattes med en stereocoder, der tilsluttes modtagérens
antenneindgang.

Obs! Stereocoderens krydstaleafstand mi& ikke vare Wmin-
dre end 50-60 dB for ikke at pdvirke mdiingerne.




JUSTERING.

Wattmeter RWM 4 er konstrueret %il lang tids drift uden
efterjustering og vedligeholdelse. Kun i tilfwlde af kompo-
nentfejl vil det under normale omstandigheder vere nedvendigt
at kontrollere og justere instrumentet. I sd fald ber felgen-

de procedure felges:

1. Drejespoleinstrumentets mekaniske nulpunkt kontrolleres,
evt. justeres.

2. Instrumentet tilsluttes nominel netspznding. Rerenes ka-
todespendinger samt spandingerne (DC + ripple) over elek-
trolytterne Cll og Cl6 kontrolleres i henhold til diagram-
met side 28.

3. Indgangsimpedansen, 4%, kontrolleres med et ohmmeter.

L. Omskifteren seattes i stilling " 1W " og funktionsomskif-
teren i stilling " 95 o, Indgangen (venstre eller hej-
re) tilsluttes en LF generator med lav udgangsimpedans.
Som madlefrekvens anvendes 1 kXHz sinus. Generatorens ud-
gangsspanding justeres, sdledes at spzndingen over ind-
gangsklemmerne er nejagtig 2 V off (Kontrollereq med et
voltmeter tilkoblet parallelt) “Dette svarer til 1W
over 4% i.h.t. ligning 2 side 5. - Drejespoleinstrumen-
tets felsomhed justeres til fuldt udslag (1W) med poten-
tiometret R28 pa 1008 (diagram 2}.

5. Funktionskifteren sazttes i stilling " C)iié " og med po-
tentiometret R7 pad 1 K (diagram 1) justeres igen til
fuldt udslag p3a drgjespoleinstrumentet.

Tabel for V = 2\P:

P 100W 10V 1w 100mW | 10mW 1mW 100uw | 10uw

vV j20V |6,32V | 2V |632mV |200mV|63,2mV | 20mV |6, 32mV




TECHNICAL DATA.

Range:

Scales:

Input Impedance:

Frequency Range:

Without filter,
Without filter,
With filter,
With filter,

Filter:

Speaker Outputs:

Oscilloscope Output:

=~ 3 dB
+ 1 dB
+ 3 dB
+20 dB

Accuracy:

Stability:

- Valv?s:
Diodes:

Power Supply:

Power Consumption:

0,01 LW - 100 W {30~ +50
dBm) in 8 ranges with full
scale deflection for 10 LW,

100 UW, 1 mW, 10 mW, 100 mW,

1 W, 10 W, 100 W,

O - 100 puW and O - 20 dB.

2 x 4 Q@ (DIN 45500) for fre-

quencies below 100 kHz.

8 Hz - 700 kH=z.
16 Hz - 350 kHz.
550 Hz = 12 Khz.
100 Hz - 80 kH=z.

IEC 123 A - DIN 5045

Uj 2 x 4 Q, 2 x 100 W max.
irt2 x 4 Q, -20 dB (moni-
toring).

Approx. 0,2 V at full-

scale meter deflection.

54 (typically, 2%) of full-
scale deflection.

2% at 10% mains voltage
change.

ECC 81, EF 80.
4 x oA 85, 2 x E 250 C 750.

110, 130, 220,240 V - 50/60

10 VA,

11



325 mm wide.
225 mm deep.
165 mm high.

Dinensions:

Weight: 6,3 kg.
Finish: Silver grey and blue ham-

mertone.
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Fig.l1. Wattmeter RWM4, front view.
1. Moving coil meter.
2. Line voltage switch.
3. Output, monitor loudspeakers.
4, Output, oscilloscope.
5. Range switch.
6. Line switch.
7. Line voltage indicator.

. Line fuse.
9. Function switsh 02 (see page 18).
10. Channel switch Ol.
11. Input, left shannel.
12. Input, left and right channel.
13. Input, right channel.
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DESCRIPTION:

The B&0O RWM 4 Wattmeter is a service instrument for po-
wer output measurements.on radio and television receivers,

amplifiers, record players, tape recorders etc,, from a
maximum of 100 W all the way down to 0,01 uh (10 nW) at a
load impedance of 4 : (standardized impedance according to

DIN 453500).

Power measurements may be made linearly in the frequency
range 20 Hz - 200 kHz, or corrected according to IEC no. 123
(DIN 5045).

The RWM 4 has provision for connection of an oscillo-
scope (min. sensitivity 50 mV/cm) for curve-form checking,
and twg monitor speakers (left and right). These speakers
can be attenuated 20 dB for monitoring (20 dB corresponds
to a power reduction of 100 times - 1W is more pleasant to
listen to than 100 W!').

INSTALLATION:

The RWM 4 may be operated from the following mains vol-
tages: 110 V, 130 V, 220V, and 240 V. Power consumption is
approx. 10 W. '

Make sure, before applying power to the instrument, that
the voltage changeover switch on the back of the instrument,
is set for your local mains voltage. In order to minimize
hum etc., the instrument should be earthed, for instance by
connecting it to a wall outlet equipped with a protective
earth contact. The buttons marked "100 W" and " C) o
should be depressed before applying power to the instrument.

MODE OF OPERATION:

The RWM 4 is a wattmeter for measurement of power levels
at 4 -load impedance in the low-frequency range 20 Hz - 200

kHz.
Basically, it is a wattmeter having a known input impe-
dance (4 ) and a moving-coil meter calibrated in watts.

P =V-I

(1)

& o<

"

il V= P.R

?
—
N
~

vV = 2\pP
ti1g. 1. Using the RWM 4 as a voltmeter.

Conceuuently,the RWM 4 may also be used as a voltmeter
wui & 10ad impedance of 4 ( if the constant in eq. 2 is ta-
ken into consideration.

rxample: Power reading 100 % = 2 y100 = 20 v,

V100 W



The object under measurement are terminated in loads of
4 Q each, on both left and right channels (see fig. 2).
Switch 01 selects the channel to be measured.

Note that the 4-C load should not be removed.

Switch 02 selects the following functions:

i

1. Dﬂ Measurement of power oufput on the built-in mo-

ving-coil meter.
Attenuated monitoring (-20 dB) on external speakers.

2, ™ 11 As under 1, above, but with a weighting curve fil-
~»w "™ ter connected - IEC 123/A (fig. 3). This filter
" should be used especially in signal-to-noise and
crosstalk measurements.

3. C) As under 1, above, but without monitoring.
L. Uj Monitor speakers connected directly (unattenuated!).
5. “t";gs Measurement of channel balance. The moving-coil-me-

ter reading approaches O when the signal voltages
applied to the left and right channels are equal
and 180 degrees out of phase. Attenuated monitoring
as under 1. above.

Switch O3 selects the desired measuring range. The switch
connects to an amplifier which supplies the moving-coil meter
with current (full-scale deflection 0,2 mA). The same ampli-
fier has an output for connection of an oscilloscope for
checking the curve form (0,1-0,2 Vp-p at full-scale deflecti-

on. The oscilloscope should have high-impedance input).

Left
Channel
4
:'3 S :
s f
Right Oscillo-
Channel scope
~J
IEC 123/A
ke

Fig. 2

15
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APPLICATIONS:

1.

2b.

Alignment of AM and FM Intermediate Frequency Ciicuits.

(Recommended for use only if no sweep equipment is avai-
iable). Connect a signal generator to the IF section of
the receiver in the usual manner., Depress buttons mark-
ed " (A IIf " and "100 mW". Advance the output attenuator
until the RWM 4 reads approx. 50 mW.

Align all circuits for max. deflection in the sequeice
indecated by the manufactrer, stepwise reducing the s:g-
nal-generator attenuator setting so that the RWM 4 con-

tinues to read 50 mW.

Alignment of AM/FM Oscillator and Signal Frequency Cir-
cuits. Connect a signal generator to the receiver aeri-
al input via a standard dummy aerial. Depress buttons
marked " (XY} " and "100 mW", Tune the oscillator and
signal-frequéhcy circuits for max. deflection on the
RWM 4 whilst keeping the signal generator adjusted for
50 mW output. The 50 mW sensitivity may then be read on
the signal generator.

Checking the Signal-to-noise Ratio. Using the set-up
described under,(2a) above, adjust the signal generator
output (modulated) to produce a 50 mW deflection on the
RWM 4., This corresponds to 17 dBm (dBm = dB over 1 mw).
Switch off the signal generator modulation and read the
new deflection, X, on the RWM 4. The signal-to-noise

ratio may then be found as

s/N(50 ) = (17 - X) dB (3)

50 mW is normally employed as reference level, but 500
mW and 5 W are often used in recent receiver designs.

s/N(500 mW) = (27 - X) daB (4)

S/N = (37 - X) dB (5)

(5 W)
Service manuals often specify the use of a weighting
curve filter (fig. 3). The RWM 4 incorporates such a
filcer. To use it, depress the " aéffﬁ " button instead
of " QD i ". The above formulas should be used ((3),
(4) and (5)).

Example: To find the signal-to-noise ratio at 500 mW ,
adjust the receiver output for 500 mW, switch off the
signal generator modulation, and read the wattmeter de-
flection, say X = =10 dB (100 uw). )

Then

S/N = 27 - (-10) = 27+10 = 37 dB.

(500 mW)

Measurement of Noise in AF Amplifiers with Volume Control

at Minimum and Maximum, Respectively. Depress the "Q?;T@
or the ™" " button. Set the bass and treble controls as
specified by the manufacturer. If it is desired to mea-
sure noise in the intermediate AF range - in other words,
noise other than hum - depress the " ag ﬁg " button.

17



5a.

5b.

6a.

To measure minimum noise, be sure to turn the volume
control fully anti-clockwise.

To measure maximum noise, be sure to turn the volume
control - fully clockwise.

The results of both measurements are normally given
in UW - not in dBm.

Max. Power Output and AF Sensitivity are measured with
either the " Eji" or the "‘GD " button depressed.
Connect an AF S8ine wave generator to the AF input of
the amplifier and increase its output to the point
where the wattmeter deflection stops rising. An oscil-
loscope should be connected to the RWM 4 in order to
make it possible to prevent clipping. The amount of
power read on the wattmeter corresponds to full drive
(sine-wave). The AF generator output setting then re-
presents the sensitivity at full drive, normally ap-
prox. 4 mV for low-impedance inputs, approx. 47 kQ,
and approx. 200 mV for high-impedance inputs, approx.
470 Q.

The measurement is normally made at 1000 Hz.

Difference between Channels in stereo amplifiers is
measured with the " W] " or the " () " button de-
pressed. The amplifieT's balance control should be in
neutral position. An AF sine wav e generator should be
connected to the amplifier input. The difference be-
tween shannels is calculated as the difference between
power level readings obtained for the rigth and left

channels.

Example: Power level reading for left channel 25,2 dB
Power level reading for right channel 24,6 dB
Difference between channels = 25,2 - 24,6 =
0,6 dB.

Channel Balance. It is recommended that adjustment of
the amplifier balance control be made with the control
at " & ", adjusting for minimum deflection. However,
this method can be used only if the left and right
channel are 180 degrees out of phase at the wattmeter
input. If this is not the case, balance can be adjust-
ing for identical deflections on the left and right

channels with the C) "“ " button depressed.

Cross-talk Attenuation (channel separation) is measu-
Ted with the " 2 T3 " button depressed and with an
AF sine wave genera€or connected to the left channel
of the amplifier. Normal frequencies used for this
measurement are 1000 and 10000 Hz. Depress the "L"
button and increase the power output until approx.
half drive is obtained, say 1 W (=30 dBm). Depress
the "R" button and note the cross-talk in the right

channel.

Example: PL = 30 dBm, PR = =22 dBm.

Cross-talk attenuation L/R = 30-(-22) = 52 dB.




6b .

The R/L cross-talk attenuation is measured similarly
by driving the right channel to 230 dBm and measuring
the cross-talk power in the ieft channel.

Fxample: PR = 30 dBm, PL = ~-18 dBm.

Cross-talk attenuation R/L = 30 - (-1%) = 13 AR,
Cross-talk Attenuation for Stereo-Multiplex is measur-
ed as described under (6a) above except that the AF
generator should be replaced by a stereo generator con-
nected to the receiver aerial input.

NOTE: The stereo generator should have a cross-talk at-
tenuation of not iess than 50 - 60 dB in order not to
affect measurements.

ADJUSTMENTS.

The RWM 4 wattmeter is designed for long term stability.

Only in the event of failure of components, will it be neces-
sary to check or adjust the instrument in normal circumstan-

ces.,

ed:

l.

It
°

In such a case the following procedure should be follow-

if necessary adjust.

Connect the instrument to the nominal mains voltage, and
check the DC voltages on the cathodes of the wvacuum tubes,
and the DC and ripple voltages on the electrolytic capa-
citors. (See diagram on page 28).

Check input impedance (40) with an ohmmeter.

Set range switch to position "1W" and function switch to
position " %% ﬂﬁ ", Connect input (left or right) to an
audio generator with a low output impedance. Using 1 kHz
sine wave as reference frequency, adjust the generator
output voltage, so that the voltage across the input ter-
minals 1s exactly 2V (check with a voltmeter connected
in parallel).This iseequal to 1W across 40 according to
equation 2 page 5. Adjust sensitivity of the moving coil
meter to full scale deflection (1W), with the 100% po-
tentiometer R28 (diagram 2).

oyt

Set function switch to position " () L. " and adjust to
full scale deflection on the moving coil meter, with the
1 k@ potentiometer R7. (Diagram 1).

Table for V = 2{5:

100W 10w 1w 100mW | 10mW ImW IOOMW[ 10uw

20V |6,32v | 2V  |632mV | 200mV |63,2mV | 20mV |6, 32mV

.Check the mechanical zero reading of the moving coil meter,
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St-kliste/Parts List

R1...

R4 Modstand Resistor 12C 30W
R5 !lodstand Resistor 10,8+1,7% 30W
K6 Modstand Resistor 10,8+1,7¢% 30W
R7 8370003 Potentiometer Potentiometer 1K S76K
R8 5011030 Modstand Resistor 1,2K0 5% 0,33W
R9Y 5011030 Modstand Resistor 1,2k¢C 5% 0,33W
R10 5011022 Modstand Resistor 4708 5% 0,33W
R11 5011044 Modstand Resistor 10KQ 5% C,33W
R12 5011044 Modstand Resistor 10K 5% 0,33W
R13 Modstand Resistor 15KQ 1% CEB/TO
R14 Modstand Resistor 4, 75KQ 1% CEB/TO
R15 Modstand Resistor 2,2KQ 1% CEB/TO
R16 Modstand Resistor 10KQ 1% CEB/TO
R17 Modstand Resistor 3,16KSQ 1% CEB/TO
R18 Modstand Resistor 1KQ 1% CEB/TO
R19 Modstand Resistor 316G 1% CEB/TO
R20 Modstand Resistor 100Q 1% CEB/TO
R21 Modstand Resistor 46,30 1% CEB/TO
R22 5011074 Modstand Resistor 2,2MQ 5% 0,33W
R23 5001029 Modstand Resistor 1KQ 104 0,5W
R24 5011028 Modstand Resistor 1KG 5% 0,33W
R25 5011044 Modstand Resistor 10KQ 5% 0,33W
R26 5011048 Modstand Resistor 22KQ 5%  0,33W
R27 5011074 Modstand Resistor 2,2MQ 5% 0,33W
R28 V Potentiometer Potentiometer 1009 S1420
R29 5011007 Modstand Resistor 33Q 5% 0,33W
R30 5011015 Modstand Resistor 1509 5% 0,33W
R31 5011022 Modstand Resistor 470Q 5% 0,33W
R32 5011048 Modstand Resistor 22KQ 5% 0,33W
R33 5012041 Modstand Resistor L47KQ 5% 1w
R34 5011074 Modstand Resistor 2,2MQ 5% 0,33W
R35 5011022 Modstand Resistor L70Q 5% 0,33W
R36 5012041 Modstand Resistor L47KQ 5% 1w
R37 5011037 Modstand Resistor 3, 3KQ 5% 0,33W
R38 5011050 Modstand Resistor 33KQ 5% 0,33W
C1 4133007 Kondensator,polye. Capacitor,polye. 1UF 250V
c2 4133003 Kondensator,polye. Capacitor,polye. 10nF 250V
C3 4133005 Kondensator,polye. Capacitor,polye. L7nF 25CV



D1
D2
D3...
D6

Vi1
V2

4134008
4201017
4134006
4201017

4134006

4133007
4200042

4134006
L021001
Lo21001

4134003

8310018
8310018

8300008

6140102

8201002

7401001
7402073

7402075
7402074

7212007

kKondensator, polve.
Flektrolytkond.
Kondensator, polye.
Elektrolytkond.
Elektrolytkond.
EFlektrolytkond.
Kondensator, polye.
Elektrolytkond.
Kondensator, polye.
Flektrolytkond.
Elektrolytkond.
Kondensator, polye.
Elektrolytkond.
Kondensator, keram.
Kondensator, keram.
Kondensator, polye.
Diode

Diode

Diode

Drejespoleinstr.
Sikring
Nettransformer
Printplade, forst.
Ror

Rer

Indikatorlampe

Netspendingsomsk.
Afbryder
Kanalomskifter
Funktionsomskifter
Omrddeomskifter
Klemskrue, rod
Klemskrue, sort
DIN-fatning 5 pol.
Telefonbesning, red

Telefonbesning, sort

Capacitor, polve,
Capacitor, elektrol
Capacitor, polye,.

Capacitor, elektrol

Capacitor, elektrol
Capacitor, elektrol
Capacitor, polye.
Capacitor, elektrol
Capacitor, polye.
Capacitor, elektrol
Capacitor, elektrol
Capacitor, polye.
Capacitor, elektrol
Capacitor, ceramic
Capacitor, ceramic
Capacitor, polye.
Diode

Diode
Diode

Meter
Fuse

Power Transformer
PW-board,

Tube
Tube

Panel lamp.

Mains switch
Power switch
L/R switch
Function switch

Range switch

Input termination,
Input termination,

Input socket,

amplifier

5-pin

0,1l Loov
10uF ALy
hynr Loov
10wl 640
16LF 4s0v
16uF 450V
LynF Loov
16uF Lsov

1ur hoov
125uF 16V
16uF ksov
7nF 5OOV
16UF hscv

4 ,7nF 5KV

4, 7nF 5KV

0,47uF Loov
E250C750
E250C750

0A85

200QA DS120B
80mA 250V
16 - 12558

EEC 81

EF 80
380628-2

B 82 MA/S
MATL -2

MAT =5

MATL-8

red PKi 10A
black PKi 10A
533A

RC12

Oscilloscope terminat,red

Oscilloscope terminat,black RC12
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7211017 Hejtelerfatning LLoudspeaker socket 5540

72030C3 Rorfaining . Socke t Gvl2

3103000 Gummitod Rubber foot Form 124

fomronennlAce ring.

Cale W

Tenpanent locatiaon.,
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GARANTI OG SERVICE

For dette B&O maleinstrument yder BANG & OLUFSEN A/S en garanti,
gwxldende i et ar fra faktureringsdatoen.

Garantien deekker alle fabrikations- og materialefejl, der opstar under
normalt brug af méaleinstrumentet,

Carantien omfatter samtlige dele i apparatet og det arbejde, der udfgres
af BANG & OLUFSEN A/S i forbindelse med udskiftning af defekte dele,

Opstér der en funktionsfejl i apparatet, indsendes det til BANG & OLUFSEN
A/S, forsvarligt emballeret og vedlagt en udigrlig fejlrapport.

Er fejlen af en sadan art, at De selv gnsker at udskifte en eller flere dele,
kan de defekte dele indsendes til ombytning uden beregning, under henvis-
ning til bestillingsnumrene i den tilhgrende stykliste. Ved indsendelsen op-
gives instrumentets fabrikationsnummer.

GTCARANTEE AND SERVICE

BANG & OLUFSEN A/S guarantee this B&O measuring instrument for one
year from the invoicing date,

This guarantee covers all defects in workmanship and materials which
develop during normal operation.

This guarantee covers all instrument parts and the labour which is carried
out by BANG & OLUFSEN A/S in connection with replacement of defective
parts. '

If the instrument fails to give satisfactory service, it should be sent to
BANG & OLUFSEN A/S adequately packed and with full details of the fault.

If you prefer to replace one or more parts yourself, the defective parts
can be sent in for exchange free of charge with reference to the order num-
bers in the parts list. Kindly state the production No. of the instruments.

Instrument type:

Fab, nr.:
Prod. No.:

BANG & OLUFSEN A/S
STRUER, DANMARK
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