Maleinstrument i
Information
Type 38000(-)1 B |

1

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

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

Indgangsbesninger for to kanaler, venstre og hgjre, 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.




SPERCIFICATIONS

[lange:

Deales:

input Impedance:

Frequency Range:

without filiter, - 3 dB
without fiiter, - 1 dB
with filter *, - 3 dB
with filter, - 20dR

Speaker Qutputs:

Osciiloscope Qutput:
Accuracy:

otability:

Va.ves:

Diodes;

Power Supply:
Power Consumption:
Dimensions:

Weight:
Finish:

0,01 pW - 100 W (- 50 - +50 dRm)} in 8§ ranges
with full-scale deflection for 10 pW, 100 uW,
1 mW, 10 mW, 100 mW, 1 W, 10 W, 100 W.

0~ 100 uW and 0 - 20 dB.

2X 40 (DIN 45500) for frequencies below
100 kH=, | '

8 Hz -~ 700 kHz,
16 Hz - 350 kHz=,
550 Hz - 12 kHez,
100 Hz - 80 kH=z.

E(] 2X48,2X100W max,

l 2X49,-20dB (monitoring) |
Approx, 0.2 ‘Jp_p at full-scale meter deflection.
5 % (typically, 2 %) of full-scale deflection.
2% at 10 % mains voltage change.

ECC 81, E¥ 80,

4 X O0A 85, 2X E 250 C 750,

110, 130, 220, 240V - 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,
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DLGCRIPTION

The B & O RWM 4 Wat:mater i+ 2 tarvies misteursent Tor power ond-
put measurements on radio and television receivers, amplifiers, re-
cord players, tape recorders eiz., from a maximum of 100 W all the
way down to 0,01 pW (10 W) at a load impedance of 4 @7 (stendardized
impedance according to DIN 45500,

Power measurements may be made linearly in the frequency range 20
Hz - 200 kHz, or correcied according to IEC No. 123 (DIN o045},

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

Imatallation

The RWM 4 may be operated from the following mains voltages: 110
V, 130V, 220V, and 240 V. TIawer consumnpiion ise approx, 10 W.
Make sure, before appl}rin;{_pﬂ'_w:r io the instrument, that the vﬂta@h

chan_genver.:ﬁwitch on the back of the instrument is set for your local

maing_voltage. In order o minimize \aum etfc. . the instrument should
pe earthed, for instance by connecting it io a wall outlet equipped
with a protective ecarth contact. The buttons marked "100 W' and

@ ;_]:}” shouid be denressed hefore applying power to the instru-

ment,

Mode of Operation

The RWM 4 is a wattmeter for measurement of power levels at 4-02
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,

0 2
| P=V'I=—;'.;-+ )
ot i vi-p R=4p

O ; V=2Vp (2)

Fig. 1. Usiug the RWM 4 as a voltmeter.

Consequently, the AWM 4 mav also be used as s voltmeter at a load
impedance of 4 @ if the constant in €q. 2 is taken into consideration.

Example: Power reading 100 W Viopw = 2 Vino = 20V

N
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rI’_rzu.f: object under measurement are terminated in loads of 4 O each,
Switch 01 selects the

on both left and right channels (see Fig. 2}
channel to be measured., -
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Liote that the 4-12 Inad should not bhe remowved,
Switenh 02 selects the following funciions:
{1} @ [1"; Measarement of power oulpur on the buili-in moving-coil
meter,
Allenvaled monitoring {- 20 dD} on external speakers.
() % <1 As under (1) above, but with a weighting curve filter comn-
g aeld

Y nected - IBC 123/A (Fig. 3). This filter should be used
especially in signal-to-noise and crosstalk measurements.

{3} @ As under (1} above, bui without moniforing,
(4] Eq Moniior spealkers comnected directily {unattenuated!).

{E}E-' =¥y Measurement of channel halance, The moving-coll-meter

reading approaches 0 when the signal voliages applied to
the left and right channels are egual and 180 degrees out
of phase. Attenuated monitoring as under (1} above.

switch 03 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 amplifier has an output for
conmection of an oscilloscope for~checking the curyve form (0,1 - 0.2
vp_P at full-scale deflection’, The oscilloscope should have high-im-

pedance input),

Applic atinné

{1} Alignment of AM and FM [niermediate Frequency Circuits,

{Recommended for use only if no sweep equipment is availabie).
Connect a signal generator to the I¥ Eectlnn of the, receiver in
the usual manner. Depress buttons marked @ ﬂ:" and "' 100
mW''., Advance the output attenuator until the RWM'4 reads
anpraox. 540 mWw,

Align all circuits for max. deflection in the sequence indicated
by the manufacturer, stiepwise reducing the sipgnal-generator at-
ienuator sefting so that the RWHM 4 continues to read 50 mW,

{2a)Alignment of AM/FM Qscillator and Signal Fregquency Circuits.

Connect a signal generafor to the receiver aerial input,via a
standard dummy aerial, Depress buttons marked ' 1'.{: " and
"100 mW", Tune the oscillator and signal-frequency circuits for
max, defiection on the RWM 4 whilst keeping the signal generator
adjusted for 50 mW output, The 50 mW sensitivily may then be

read on the signal generator,

12b)Checking the Signal-io-noise Ratio. Using the sei-up described
under (Za) above, adjust the signal generator output (modulated)
ta prodice a 50 mW deflection on the RWM 4, This corresponds
to 17 dEm (dBm = dB over 1 mW),
Switch off the signal generator modulation and read the new de-
fleetion, X, on the RWM 4. The signal-to-noise ratio may then
te found as




aD mW is normally employed as reference Igucldedn b o™ aud
> W are often used in recent receiver desizns,

.5,’1\ (560 mW) - ) hf; SE (4}
SIN Gw) - - 37-X)dr (5

Sl:j.t"“ﬁ.fiﬂe manuals offen specify the use of a weishilngy curve Hiter

(E 11;9:;'3}. The RWM 4 incorporates such a filter, To use it, deproe--

. Tl - i -

the "= {: " button instead of "' @ 0. The abeve Sformulns
b ]

should be'used ( (3}, {4} and (5) ).

Lxample: To find the signal-to-noise ratio at 500 mW, adjust tho
receiver output for 500 mW, switch off the signal gencrailor medn
lation, and read ihe wattmetier detleciion, say X o= -~ 10di3 {100 oW
Then

. ' = _ _ L EY 1 = P :

(3) Measurementi of Noise in AF Amplifiers with Volume Conlrol at

- - e et 2 r 1
Minimum and Maximum, Respectively, Depress the ' g

‘-'.-I
-

kT

the " button. Set the bass end treble controls as specified
by the manufacturer. If it is desired to measure noise in the
intermediate AF range - in other words, noise other than hum

- depress the "2 " button.

To measure minimunm noise, be sure to turn the volume conlrol
fully anti-clockwise.

To measure maximum noise, be sure io torn the volume control
fully clockwise,

The results of both measurements arc normally given in uW - noi
in dBm. T

(4) Max, Power C(mtpet and AF Sensitivity are measured with cither

the (£} " or the " ®" buiton depressed. Cornnect an AF
sine wave generator to the AT input of the amplifier and increas:
1te output fc Tthe point wherc the wailimeter deflection stops rising.
An oscilloscope should be connected to the RWM 4 in order to
make it pogsible to prevent clipping. The amount of power rend
on the wattmeter corresponds to full drive {sine-wave). The AF
generalor output setting then represents the sensitivity at full
drive, noxrmally approx. 4 mV for low-impedance inpuis, approx.
47 k §2; and approx. 200 mV for high-impedance inputs, approx,
470 k 0.

The measurement is normally made at 1000 Hz,

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

with the " @ :ﬂ " or the " @ " button depressed. The ampli-
fier's balanCe conirol should be in the neutral position. An AF
sine wave generator should be connected to the amplifier inpui.
The difference between channels is calculated ag the difference
between power level readings obtained for the right snd left chun.
nels,

Example: Power level reading for left channel 25.2 JdB
Power level reading for right channel 24.6 dB
Difference between channels = 25,2 - 24.6 = 0.6 dR.



(5b)Channel Balance., It is recommended that adjustment of the ampli-
fier balance control be made with the conirol at "' & ", adjusting
for minimum deflection, However, this method can be used only if
the left and right channels are 180 degrees cul of phase at the
watimeter input, I this is not the case, balance can be adjusting
for ideniical deflections on the left and right channels with the
L @ +71 "' button depressed.

I
Y

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

Al = Eﬂ " button depressed and with an A¥ sine wave generator
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 bution and note
the cross-talk in the right channel,

Exampie: lll‘L = 30 dBm, Pp = -22 dBm.

Cross-talk attenuation L/R = 20 - (- 22} = 52 dR,

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

Example: Pp = 30 dBm, P; = -18 dBm
Cross-talk attenuation R/I. = 306 - {-18) = 48 dn.

(6b)Cross-talk Attenuation for Stereo-Multiplex is measured as describ-
ed under (6a)} aboveé except that the AF generator should be re-
placed by a sterec generator connected to the receiver aerial input
NOTE: The sterec generator should have a cross-talk attenuation of
not less than 50 - 60 dB in order not to affect measurements.
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129 iolloddinesistor lo Koo 5w 1/% W - B ‘eyschlag | 5@

B 24 |>ellodti|Resistor 22 Ko 5% 1/3.W. - B _ _ leyschlag |_ T Js
1 218 |50llefd|tesistor 2.2 Mg % 1/3w -3 ’;E}’schlaq I, L9
R..2H rotentiometer loo n s 1420 izwido kB
B 29 |Belloo?liesistor 44 A v 14%W - ® ‘eyschlaj ©o
H_2g [Holloly|Hesistor iScs 5% 1/3 W « B ieyschlag Bl

E 2 [holloff|Resistor 47ca %% 1/% W = B heyschlag Y.
.34 |zellod8|Resistor 22 Ko 9% 1/%3 W - B . teyschlad S T e 5

E 29 IholfoditHesisior 47 K a2 _f;'-'; 1 W - H leyschlag . ho
i %4 juolio7d|desistor 2,2 Msa Y% 173 W - 5 __. . { jé}schlag—:h" W
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Maleinstrument
Information

Type 8800001

B&O WATTMETER RWM 4

- for maling af udgangseffekt.

WATTMETER RWM 4 er et instrument til maling af udgangseffekt indtil 2 X100 watt
i lavfrekvensomradet.

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

Indbygget belastning 4 ohm for begge kanaler. Mélmg pé en kanal ad gangen, kon—
stant belastning af begge.

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

- -

| Trykknapper for valg af méleomréde og fu nktion, giver god overskuelighed og enkel
og hurtig betjening.




Tilslutning for to monitorhojttalers, der kan deempes 20 dB under malinger,

Frekvensomrade 20 Hz 200 kHz linezrt. Indbygget »erefilter«, der bl.a. anvendes
vad signal/stej malinger og tit undertrykkelse af =brume,

Hoj feisomhed, laveste aflaesning 0,01 ¢W.
Tilslutning for oscilloskop til kontrol af kurveform,

Hoj stabilitet under lang tids drift og overfor netspeendingsvariationer, 2% ved 10 %
netspaendingssendring. |

| Metalkabinet i selvgrd og hammertakeret udferelse. Do ydre dimensioner indgér 1 et
modulsystem, der svarer til andre B & O mdileinstrumenter.

WATTMETER AWM 4 leveres komplet med maleledninger og instruktionsbog.

-
TEKNISKE DATA " Rer:
 Omride: i _ ECC 21, EF 80,
DO oW -100 W (= S0 — <+ 50 dBm) | 8 omradar Diodar:
med fuict udslag for 10, 100 oW, 1, 10, 100 mwW, 4% QABS, 2 X E250C750.
1,10, 100 W,
Skalasr: Hattllllutnlng:
0- 100 o W og 0 — 20 d8. 110, 130, 220 eller 240 V
' 50/60 Hz.
Indgangsimpadans: Forbrug ca. 10 VA,
2% 4 ohm (DIN 45500) for F < 100 kHz. ' '
T : _ Dimensioner (kabinel):
Frokvensomrade: | Bredoe: 323 mm.
Uden fliter -~ 3 dB: 8§ Hz-700 kHz. Dybde: 210 mm.
Uden fitter < 1 dB: 16 Hz-350 kHz. Haojde: 160 mm.
Med filter =+ 3 dB: 550 Hz - 12 kHZ. :
Mad fllter + 20 dB: 100 Hz— 80 kMz. Yibgt:
: B.3 kg
Fihar:
IEC 123 A - DIN 5045. - Overilade:
Solvgré oy bla hammaeriak,
Udgange: .
H@JTTALERE: .. Tilbahor:
b :2x40, 2X100 W max. instruktionsbog.
[ﬂ 1 2X4Q, + 20 dB (medhor). i1 ledning 3 pol. DIN — 2 X HT.
1 ladning 5 pal. DIN - 4 X hanan,
OSCILLOSKCP: -
Ca. 0,2 V , vad fulgt udslag pa Inatrumeniat. ;
Majaglighed:
5 % {typlak 2%} af fuldt udslag.
Slablifet: #
2 % ved 10 % netspendingssndring.
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