Maleinstrument
information

WATTMETER
RWM 4

Type 8800001

B&0O WATTMETER RWM 4
- for maling af udgangseffekt.

WATTMETER RWM 4 er et instrument til maling af udgangseffekt indtil 2 X 100 watt

i lavfrekvensomradet.

Indgangsbesninger for to kanaler, venstre og hejre, for malinger pa stereoforstaerkere.
Til kontrol af udgangseffekt, signal/stejforhold, kanalseparation, kanalforskel, kanal-
balance og som outputmeter ved trimning af antenne- og oscillatorkredse.

Indbygget belastning 4 ohm for begge kanaler. Maling pa én kanal ad gangen, kon-

stant belastning af begge.

Overskuelig, let afleeselig skala, kalibreret i baAde watt og dB.

Trykknapper for valg af maleomrade og funktion, giver god overskuelighed og enkel

og hurtig betjening.




Tilslutning for to monitorhejttalers, der kan dzmpes 20 dB under malinger,

Frekvengomride 20 Hz--200 kHz linezrt. Indbygget serefilter«, der bl.a. anvendes
ved signal/stsj malinger og tif undertrykkelse af ~brume,

Hoj folsomhed, laveste aflsssning 0,01 sW.
Tilslutning for oscilloskop til kontrol af kurveform.

Hoij stabilitet under |ang tids drift og overfor netspeendingsvariationer, 2% ved 10%
netspaendingssendring.

Metalkabinet i selvgrd og hammertakeret udferelse. De ydre dimensioner indgér | et
modulsystem, der svarer til andre B & O maleinstrumenter.

WATTMETER RWM 4 leveres komplet med maleledninger og instruktionsbog.
-

TEKNISKE DATA Ri
B %, ECC 81, EF 80.
D01 pW-100 W ~ + 50 dBm) i 8 omrader Dioder:
med fuidt udslag for 10, 100 wW, 1, 10, 100 mW, 4X0AB5, 2 E250C750.
1,10, 100 W.
Skalaer: Nettllslutning:
0-100 W og 020 d8. n)) 130, 220 sller 240 V
50/60
Indgangsimpadian Furbmq ca. 10 VA
24 ohm (DIN 45500) for f < 100 kHz.
Dimensioner (k-hln-li
Frokvensomrade: Bredde: 328
Uden flitor + 9 dB: 8 Hz—700 KHz. Dybde:
Uden fiter = 1 dB: 16 Hz-350 kHz. Hojd
Med fliter 3 dB: 550 Hz - 12 kHz
Med filter -+ 20 ¢B: 100 Hz— 80 Hz. Vegt:
Bakg
FiRer:
IEG 123 A - DIN 5045. Overilac
Solvgré og bla hammeriak.
Udgangs:
HOUTTALERE: Tilbeher:
[D :2x40, 2X100 W max. tiinstruktionsbog.
[b :2X4 2, + 20 dB (medhor) 1 ledning 5 pol. DIN - 2 X HT.

1 ledning 5 pol. DIN - 4X hanan.

OSCILLOSKOP:

©a. 0,2V, ved fuldt udslag pa natrumentet

Najagtighed:

5% {typlak 2% af fuldh udstag.

Stablii
2% ved 10% neilpnndvngmndnng

YWN3Q /83NHLS /S/V NISINTO % ONVE




MATN
FWITCH

FUSE -SWITCH LEFT RIGHT
o1
LEFT 1-3
RIGHT 4 -5

AMPLIFIER OUTPUTS

gagoaonoes
aoooooooioo
ooQonS o
goooanooE
[minfalealnbufad s

7
VaRRn

OSCILL. LEFT RIGHT VOLTAGE
o BSWITCH




SPECIFICATIONS

Range:

Scales:
input Impedance:

Frequency Range:

without filter, - 3 dB
without filter, - 1 dB
with filter *, - 3dB
with filter, - 20dB

Speaker Outputs:

Oscilloscope Output:
Accuracy:

Stability:

Valves:

Diodes:

Power Supply:
Power Consumption:
Dimensions:

Weight:
Finish:

0.01 uW - 100 W (- 50 - +50 dBm) in 8 ranges
with full-scale deflection for 10 LW, 100 uW,
1mW, 10 mW, 100 mW, 1 W, 10 W, 100 W.

0~ 100 UW and 0 - 20 dB.

2X 4 (DIN 45500) for frequencies below
100 kHz.

8 Hz ~ 700 kHz,
16 Hz - 350 kHz,
550 Hz - 13 kHz,
100 Hz - 80 kHz.

o] 2x4%,2X100W max,

l 2X49,-20dB (monitoring)

Approx, 0.2 V}:,__p at full-scale meter deflection.
5 % (typically, 2 %) of full-scale deflection.

2% at 10 % mains voltage change.

ECC 81, EF 80,

4 X OA 85, 2X E 256 C 750,

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

10 VA,

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

6.3 kg.
Silver grey and blue hammertone,

* IEC 123 A - DIN 5045,



DLSCEIPTION

The B & O RWM 4 Walimater i 2 service mstrurns lor power out-
put measurements on radic and television receivers, amplifiers, re-
cord players, tape recorders eic., from a maxipum of 100 W all the
way down to 0.01 LW (10nW) at a load impedance of 4 © (standardized
impedance according to DIN 45500),

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

The RWM 4 has provision for connection of an oscilloscope {min. sen-
sitivity 50 mV/{cm) for curve-form checking, and two monitor spezkers
(left and right). These cpeakers can be attenuated 20 dB for monitor-
ing (20 dB corresponds to a power reduction of 100 times -~ 1 W is
more pleasant to listen to than 100 W!).

Inatallation

The RWM 4 may be operated from the following mains voltages: 110
v, 130 V, 220 V, and 240 V. TFower consumption i approx. 10 W.
Make sure, before applying pover io the instrument, that the voliage
changeover. switch on the back of the instrument is set for your local

mains voltage. In order to minimize thum ete, , the instrument should
be earthed, %or instance by connecting it to a wall outlet equipped
With a protective carth contact. The buttons marked "100 W' amd
i @ £{]™" should be depressed before applying power to the instru-

d

ment,

Mode of Operaticn

The RWM 4 is a wattmeter for measurement of pewer levels at 4-Q
load impedance in the low-frequency range 20 Hz ~ 200 kHz,
Basically, it is a watimeter having a known input impedance (4 Q)
and a moving-coil meter calibrated in watls.

2

P=V'I:% )
v <

RIS @ vi-p.m-sgp

o vV=2VP (2)

Fig. 1. Using the RWM 4 as a voltmeter,

Consequently, the RWM 4 may also be used as a volimeter at a load
impedance of 4 Q@ if the constant in eq. 2 is taken into consideration.

Example: Power reading 100 W Vigpw= 2Vi00= 20V

~
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Fig. 2. Block diagram of RWM 4



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. -
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Kote that the 4-2 load should not be removed.
Switch 02 selects the following functione:
(1) @ ¢fi  Measurement of power oulpur on the built-in moving-coil
N meter.
Allenuated monitoring (- 20 dB) on external speakers.
(2) &5 =} As under (1) above, but with a weighting curve filter con-
" nected - IEC 123/A (Fig. 3). This filter should be used
especially in signal-to-noise and erosstalk measurements.

(3) @ As under (1) above, bui without monitoring.
(4) x;] Monitor speakers comnected directly (unattenuated!).
(5)2S- "'! Measurement of channel balance, The moving-coil-meter
reading approaches 0 when the signal voltages applied to
the left and right chemnels are equal and 180 degrees out
of phase, Attenuated monitoring as under (1} above.
Switch 03 selects the desired measuring range. The switch connects
to an aroplifier which supplies the moving-coil meter with current
(full-scale deflection 0.2 mA). The same amplifier has an output for
connection of an oscilloscope for-checking the curve form (0,1 - 0.2
Vp_p at full-scale deflection!. The oscilloscope should have high-im-
pedance input),

Applications

{1) Alignment of AM and FM Intermediate Frequency Circuits.

{Recommended for use only if no sweep equipment is available).
Connect a signal gemerator to the IF section of the recewer in
the usual manner. Depress buttons marked "(#) {i" and " 100
mW', Advance the output attenuator until the RWM'4 reads
approx. 50 mW.

Align all circuits for max. deflection in the sequence indicated
by the manufacturer, stepwise reducing the signal-generator at-
tenuator setting so that the RWM. 4 continues to read 50 mW.

{2a)Alignment of AM/FM Oscillator and Signal Frequency Circuits.

Connect a signal generator to the receiver aerial
standard dummy aerial, Depress buttons marked
"100 mW". Tune the oscillator and signal-frequency cireuits 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.

ug'.vxa a
N o

{2b)Checking the Signal-to-noise Ratio. Using the sef-up described
Wnder (Za) above, adjust the sigpal generator output (modulated)
to prodvce 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 de-
flection, X, on the RWM 4. The signal-to-noise ratic may then
ke found as

SIN (1w = (17 - X) @B &)



30 mW is normally employed as reference level, hnt bud
5W are often used in recent receiver desizns.

SN = (27 - X) ¢n (4)

(500 mw)

S/N 5 W) = (37 - X) dB i5)

Service manuals offen specify the use of a weighiing curve Mites
(Fig. 3). The RWM 4 incorporates_such a filter. To use it, depre
the "RZ C{t " button instead of " () I, The above formulns
should be‘used ( (3), {4) and (5)). *

Lxample: To find the signal-to-noise ratio at 500 mW, adjust the

receiver aulput for 500 mW, switch off the signal gencrator medn

lation, and read the wattmeter detlection, say X = - 10413 (100 pW
hen

SIN (500 maw) = 27 - (-10) = 27 + 10 = 37 ds,

{3) Measurement of Noise in AF Amplifiers with Volume Conlrol at

Minimum and Maximum, Respectiveiy, Depress the "@:ﬂ” or

the ' " buiton. Set the bass and treble controls as specified

by the manufacturer. I it is desired to measure noise in the

intermediate AF range - in other words, noise other than hum
"

- depress the " r7]" button.

To measure minimum noisc, be sure to turn the volume conlrol
fully anti-clockwise.

To measure maximum noise, be sure to tarn the volume controi
fully clockwise,

The results of both measurements arc normally given In W - not
in dBm. -

(4) Max. Power Quipct and AF Sensitivity are measured with either

:
e "D " or the " buiton depressed. Connect an AW

sine wave generator to the AT input of the amplifier and increass
its output io the point wherc the waltmeter deflection stops rising.
An oscilloscope 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 represents the sensitivity at fult
drive, normally approx. 4 mV for low-impedance inpuis, approx.
47 k ©; and approx. 200 mV for high-impedance inputs, approx.
470k Q.

The measurement is normally made at 1000 Hz.

(5a)Difference between Channels in stereo amplifiers is measured

with the " (@) 21" or the " ()" button depressed. The ampli-
fier's balanCe conirol should be in ihe neuiral position. An AF
sine wave generator should be connected to the amplifier input
The difference between channels is calculated as the difference
between power level readings obtained for the right snd left ¢
nels.

Example: Power level reading for left channel 256.2 dB
Power level reading for right channel 24.6 dB
Difference between channels = 25.2 - 24.6 = 0.6 dB.



(5b)Channel Balance, It is r that adj of the ampli-
ier palance control be made with the contirol at ' Z& ", adjusting
for minimum deflection, However, this method can be used only if
the left and right channels are 180 degrees out of phase at the
watimeter input, If this is not the case, balance can be adjusting
for identical deflections on the left and right channels with the
& @ ol " button depressed.

<

(6a)Cross-talk Attenuation (channel separation) is measured with the

RES CI’. " button depressed and with an AF sine wave generator
connectdd 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" bution and note
the cross-talk in the right channel.

Example: Py = 30 dBm, Pp = - 22 dBm.

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

The R/L cross-talk attenvation is measured similarly by driving
the right channel to 30 dBm and measuring the cross-talk power
in the left channel,

Example: PR = 30 dBm, Py, 7 -18 dBm
Cross-talk attenuvation R/L = 30 - {-18) = 48 dB.
{8b)Cross-talk Attenuation for Stereo-Multiplex is measured as describe
ed under (6a) above except that the AF genmerator should be re-
placed by a stereo generator connected to the receiver aerial input

NOTE: The stereo generator should have a cross-talk attenuation of
not less than 50 - 60 dB in order not to affect measurements.
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3 LAB. STYKLISTE . £
Kot | E) Mat. ne. Materialebetegneise Faocikat 18] 213 |5 Pl
e _lesistor 120~ 30 W 23100 . _____ itrohm | |_ 62
S Resistor 12.a- 3o 4...23leo.. Vitrohm H
Rl — Hesistor 12a=- 30 % 23lce — itronm |} j_ o
R4 -—— }Resistor 12a=_30 W _23loo _ _ _ -Jitxoha S R 67
R _ [Resistor 1o,8+1,7.0 =%oW 34-5239__ itrohm ] e
B Resistor 1o,8+1,7a -30W 34-5239 itrohm e 2 63
B..§ (5370003 |Potentiometer 1 Ka S.76.K.  _  huwide_J ||| _| 15
2 4 fwolloldoliesistor 1,2 Kn=-5%_1/3 ¥ - B eyachla B O Y]
& 9.le0llo30|Resistor 1,2 Ka=5%_1/3 ¥ - B _ Beyachlad B N N 7
B 1q fiello2?{iesistor 470 %% 1/3 w.= B _ |leyschlag [ 5
E11 . |5oliod4[Kesistor lo Ka§ 1/3 W =8 . peysohlad || |- { 56l
R 1] [ellodd|Resistor.lo Ka 5% e peysenlad ||} | .56l
B _ |feaistor.15 XKal®k ~ pitromm_|_|.- 49
7.14 Hesistor 4,75 Ka 1% CEB/TC o Jitromm ’ 41].
21" e esistor.2,2 Xa il .CEE/TO — Fitrohm - a5
B.16 Zesistor lo  Knid /70 o Fitronm [ (N Y-
B3] sistor %,16 Kaqli CER/TO —— Vitrohm .| |__ 46
B] esistor 1 _.¥al¥ /T Vitrohm 44
R_19 Resigtor 316 o 1% CER/TO i trohm _boa3
E 29 Hesistor 'goa 1% CEB/TO Vitrohm 42
2 Kesistor 46,34 1% _CEB/T0 ‘itrohm 41
R 29 fidsistor 2,2 Ma 5¢ 1/i.-.2 _Peyschlag_} | )
Rk 2% itesistor 1 1/2 W - _¥itrohm b 61
R 24 Js0llo2t|tesistor 1 Ko X3 -8 heyschlad [__|_| 53
.29 jsollodd|Reaistor 1o Ka_ 1734 - B eyschlag | 96
bollodti[Resistor 22 Ko /2 W -3 __ __ leyschlad | 51 |-
5011074 [Hesistor 2,2 Ma S% 1/3 W - 3_ feysenlag | 59
rotentiometer loo n s 1420 iluwido . 76
® 2d [Solloo?esistor 34 4 S% 1/3W - B _ eyschlay 50
R_3q 50llold|kesistor 150 5% 1/3 W - B ____ ieyschlad 51
E 3 |ollo2e|Resintor 4Ton 1/3 W - B eyschlag 52
.34 |solleds|Resistor 22 Ko 5% . 1/3 W - B —leysehlad [ ||t s
ok 37 l5012041{Hesistor 47 Ko 5% 1 W - B heyschlag 6o
E i 34 bolio7d|iesistor 2,2 Nn 9% 1/3 W - 5_ (" eyschiag 59]
"5 39 [so1lo22[resistor 470 5% 1/3 W - B ' beyscrilag k 52
B 34 [3012041|Resistor 47.XK.a . 5% 1% - B eyschia 6o
B T Hesistier 3,3 Ko 5% 1/3 W. = B__ _ Beyschla, 55
i3 [GelletolResister 32 K 5% .3/3 W - B __ reyschlag 98
Udsendt af: B;, ludsenr" lo.1d968 3 Blade.Blad: ]
Angaende: Type Nr.
Wattmeter, Replaceable Parts RWM 4 9045022
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3 LAB. STYKLISTE el s
Kot |E| Mat or Materialebstegnelse Fabrikat | 5} 3 p
o1} 14133007] Capaciter 1 uF - 250 V_polyest. ihilips. ol
2 2] l4133007| capacitor le.nF_= 250 V polyest bnitipa | | j_ 1 | 2y
© 3] 4233009 capcitor._ 47 F = 55 V_polyest. pnitips | )| |20
4] {1134008| Capaciior 0,1 uF - doo.¥ poiyest. lenizips | fof || el
2 5| |4201017| Capacitor lo.pF.-._64_V.electrol. pninips | 21
26} ]4134006] Capacitor A7 nF. - 400 V_polyest. prizaps | || [ 27
c 7[ l420lel7fCapucitor lo pF - 64 ¥ electrol. . {Philips_ 21
c s Capacitur. 16 pF - 450V electral, _|pnilips ~ 24
9|l |vapacitor 16 u¥ - 450 ¥ electral. _ [rhilips 29
c 1o| [4134006] Capacitor 47 nF - doo V palyest. lenitipe ||| | [ _27
c 11 Capacitor_ 16 u¥ - 450 V electrol. . 'hilipa P
c 22] 14125007) Capacitor 1 pi - 400 ¥ polyest.. .___lrhilips | 4
- 17| |1200042f vapacitor 125 puF = 16V electrol. Fhilipe | { ) |
2 14 Capacitor ¥V electrole . Pritips. | [ |1 20
¢ 15] l413400t] capacitor _¥_palyest.. . ... [thilipa |. | 4
Capacitor L6 al - 450 V electrol. Philips 20|
o 17] {4022002|Capacitor 4.2 nf = 5 KV ceram. trerroperp | | | 30
o 18] l4e2loclftapacitor 4,7 nF - 5 KV ceram.  [Farcoper 30|
i 19] [413400%| Capacitar 0,47uF - 400.¥. palyeat. ’hilips 25
0. 1| |63lcols) Dicde R 25% C 79 ESK _ __ |semikron o fodoe
Ib.2| |s310018|Diode E 250 £ 750 ESK semikron ||| 1| _14
15| |6300008| Dicge. ca a5 i e uilips a2
4| |azcacey| niade 4 6y N .} XS T T U N U N T
2 5| |8%coaes|Diote 04 85 - Philips o]z
D 6| |9%0000s| Diade 0k 85 . lhilips 12
1 Moving Coil Meter 2o jub DS 120 B [lensen Efedt. 13
d Fuse Bo maT - 250 V [y 89
rx Fawer Transformer.16 -.12556... . __ (lergen Sdhdu | a3
2 6l4olo?| ¥w - board, amplifier e B
- Jregb
,,,,,,,,, 4 Bryg 4o
1| |s201002| tube BCC 82 . L PRidRS, ). |-
Tube EF 8o o] Benuue oA !
| Fanel lanp. . 380628-2 e S Y 37
" udsenat at. 31, Judsenat: Jo.lo. 168 3 Blade.Blad: 2
153 [ Angaende: Type:
sl =] Wattmeter, Replaceaole Parts RN 4 9a45022
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3 LAB. STYKLISTE o vl
Kvt. E Mat. or. Mate etegn Fabrikat | § E 2| g Pl
- 40l00]| Mains tapping switch Teckent | | _ Y1
o Power switch B B2 MA/S . — |Torotex e fr 1
1402073 L/R __switch MATL = 2 NEG O -
| |140207%| Function switch  MAT -_5 - 14
S— 140204 Range switeh MATL - 8_ . . _ N g I
Input termination PKi.lo A - red {Hirchman 7
b Input termination PKi lo 4 =- black Hirchmanp | | 3
- 7212007| Input. socket - pin 535 4 Junghecktr ag|
- Qscilloscope termination RC 12 - red sennder 93]
Oscilloacope termination RC 12 - black |Zehnder 94
7211017} Loudspeaker socket 554 4 Jungbeckfr _87}.
o 7203007 Socket for ¥ .1 -.¥.2 199 G¥. 12 . . B . __ i) vake 1Y
_..—{-|3103coo] Rubber feot Ferml24 .. _[Skan.Gum 17]
R S R SN 5 R,
Udsendt af: L Udsendt: lo.lo.19 68 ). 3 Blade.Blad: 2
Angdende; Type: Nr.
Wattmeter, Replaceable Parts RWM 4 9045022
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