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DATA SUMMARY

Power Range
20 uW to 10 watts in five ranges. Full-scale deflections: 1, 10 and 100 mW, 1 and 10 watts.

Impedance Range
2-5 to 20,000 ohms thus:

é; 3.5 lg 1;5 lg 72} with multipliers of x1, x10, X100 and X 1000.

Impedances of one-quarter the above—extending the range down to 0:625 ohm—can be
obtained by using the input centre tap, but with reduced accuracy.

The impedance of the Power Meter falls when it is connected into a circuit carrying d.c.; at
50 ¢/s, a drop of approximately 5° is produced by 60 mA d.c. at the 100-ohm setting or 4 mA

d.c. at the 20-k Q setting.

Accuracy (at 1 kc s and 20°C)

POWER: 21°, of f.s.d. up to half-scale deflection; 59 of the reading from half-scale to full-
scale deflection.
IMPEDANCE: 5%.

Frequency Characteristic
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A typical frequency characteristic with all controls at approximately mid-setting. Other control
settings will modify the characteristic to within the limits stated.

Dimensions and Weight

Height Width Depth Weight
11 in 7% in 6% in 91b
(28 cm) (19 cm) (17 cm) (4-1 kg)
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I DESCRIPTION

1.1 GENERAL

The Marconi A.F. Power Meter Type TF 893A
measures audio-frequency power levels up to 10
watts in five ranges. It can be used for both
balanced and unbalanced measurements at any one
of 48 input impedances, its meter being direct-
reading in both watts and decibels relative to 1 mW.

Power is measured by a temperature-compensated
multi-range rectifier voltmeter, the required input
impedance being obtained by the use of a tapped
transformer and a switched resistance-changing pad.

The instrument is mounted in a portable case and
has no conventional chassis, all components being
mounted on the sloping front panel which hinges
upwards to facilitate servicing. The input terminals
are located in the case-top recess; the lid of this
recess hinges back to form a support that allows
the instrument to be used, if so required, in a sloping
position.

1.2 DESIGN DETAILS

The Meter measures the power delivered by an
audio-frequency source into a load provided by the
instrument itself. The wide power, impedance, and

frequency ranges of the instrument are due pri-
marily to two important features of design. These
are (a) the use of switched resistive matching pads
for selection of the significant figures of the input
impedance value—a patented feature—and (b)
decade multiplication of the input impedance value
by means of a transformer having a tapped primary
winding. This transformer has an English Electric
wound-strip C core of anisotropic magnetic alloy.

There are three panel-mounted controls—POWER
RANGE, IMPEDANCE SELECTOR, and IMPEDANCE
RANGE MULTIPLIER, The power ranges are 0 to
1 mW, 10 mW, 100 mW, 1 watt, and 10 watts; the
first calibration is at 20 ¢W. A scale of decibels
relative to 1 mW is also provided.

The overall impedance range of 2-5 to 20,000
ohms is covered in forty-eight steps arranged in
two groups identified by the use of engraving in
contrasting colours. The primary winding of the
input (impedance-matching) transformer, which is
of low d.c. resistance and is isolated from the case,
is provided with a centre tap for push-pull working;
this centre tap also allows impedances down to
0-625 ohm to be obtained, but with some falling off
in performance.
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2 OPERATION

2.1 CONTROLS

Power Range Control. The black mW figures asso-
ciated with the POWER RANGE control refer to the
full-scale deflection of the bottom meter scale at
each setting except 1 mW. A separate scale is pro-
vided for the latter.

The alternative figures, in red, indicate the deci-
bels above 1 mW when the meter is reading 0 on
its red scale. For any other meter reading the
decibel indication on the meter should be added to
the decibels indicated by the switch.

At the 1 mW switch setting, the red-10dB

marking indicates decibels below 1 mW when the
meter is reading O on its red scale. For any other
meter reading at this switch setting, the decibel
indication should be subtracted from 10 dB, the
result obtained also being in terms of decibels
below 1 mW,
Impedance Controls. Each of the six positions of
the IMPEDANCE SELECTOR has two engraved values
—a yellow figure above and a black figure below
the control. The IMPEDANCE RANGE MULTIPLIER has
alternate positions marked in black and yellow,
every multiplication value being repeated in each
colour.

This system is adopted in order to avoid awk-
ward multiplying factors; the impedance at any
setting is given by multiplying together the MPE-
DANCE RANGE MULTIPLIER setting and the similarly-
coloured figure at the setting of the IMPEDANCE
SELECTOR control. For example, to set the Power
Meter to 600 ohms, the IMPEDANCE SELECTOR should
be set to 6/15 and the IMPEDANCE RANGE MULTI-
PLIER to x 1G0-yellow. For an input impedance of
1,500 ohms, the IMPEDANCE SELECTOR should have
the same setting—i.e. 6/15—but the IMPEDANCE
RANGE MULTIPLIER should be set to x 100-black.

2.2 MEASUREMENT PROCEDURE

Note: Before making connection to the instrument,
set the POWER RANGE switch to OFF in order to avoid
possible damage to the meter.

Unbalanced Measurements
For normal unbalanced output measurements:—

(1) Connect the audio source under test to the
INPUT terminals; these are located under-
neath the hinged lid on top of the instrument.

(2) Set the IMPEDANCE controls to give the re-
quired load impedance.

(3) Adjust the POWER RANGE switch to give a
convenient meter deflection and read the
power indicated directly on the meter.

Balanced Measurements

To carry out measurements on balanced outputs.
connect the centre tap of the output to the cT ter-
minal on the A.F. Power Meter. The measure-
ment may then be carried out as for unbalanced
outputs.

Measurement at Low Impedance

To obtain impedances of one-quarter the value
indicated at any setting of the IMPEDANCE controls,
the power source should be connected between the
¢T terminal and either of the INPUT terminals. Loss
of accuracy inevitably arises from this procedure
as the input transformer is being operated in an
out-of-balance condition. Some degree of improve-
ment may be obtained by making two measure-
ments—applying the power between the CT ter-
minal and each of the INPUT terminals in turn—
and taking the average.

Measurement of Source Impedance

To measure the internal impedance of a tone
source, connect as for a normal power measure-
ment and adjust the two IMPEDANCE controls for
maximum indication. The impedance of the source
is then approximately the same as that indicated by
the settings of the IMPEDANCE controls.

2.3 VARIATION OF IMPEDANCE WITH D.C.
CURRENT

The TF 893A is designed to measure a simple
a.f. power and not a complex power which includes
a d.c. component as well as the a.f. component
under investigation. The effect of any d.c. com-
ponent is to polarize the core of the transformer
and reduce the effective input impedance of the
Power Meter.

It is therefore recommended that the Power Meter
should not be used where it is desired to simulate

OM 893A
1b-6/65
























SOS

Item Circuit Description Works

No. Ref. Ref.

32 R32 Wirewound, 878Q + 0-19,,. 58-TF893A

33 R33 Wirewound, 81-7Q + 0-19,. 59-TF893A

34 R34 Wirewound, 7120Q + 0-1°,. 60-TF893A

35 R35 Wirewound, 3290Q + 0-1°,. : 61-TF893A

36 R36 Wirewound, 6200Q - 0-1°,. 62-TF893A

37 R37 Composition; value determined during calibration (Section 2.4.8); §W. 53-TF893A
CAPACITOR

38 Cl Paper, nominally 0-002 uF, 200 V d.c. (see Section 3.4.7). 66-TF893A

TRANSFORMER
39 Tl Impedance-Matching Transformer; includes Items 1 to 8. TM4218/1
METER
40 Ml Meter Assembly; 50 #A f.s.d.; includes meter rectifier and tem-
perature-compensating resistors. TM3970/23

SWITCHES

41 S1 IMPEDANCE RANGE MULTIPLIER; 2 pole, 8 way. TC4428/310

42 S2 IMPEDANCE SELECTOR; 1 pole, 6 way. TC4428/311

43 S3 POWER RANGE; 1 pole, 6 way. TC4428/494

MECHANICAL COMPONENTS

44 Knob, skirted, for Item 41. TB17848 3
45 Knob, skirted, for Item 42. TB17848/5
46 Knob, pointer, for Item 43, TB25460/2
47 Terminal, for INPUT connection (two required). 34-TFR93A
48 Terminal, for CT connection. 34-TF893A
49 Terminal, for EARTH connection. 35-TF893A
50 Meter Panel; Aluminium alloy. TC279491
51 Front Panel; Aluminium alloy. TE28521
52 Case Back; Aluminium alloy. TE27943
53 Case Lid; Aluminium alloy. TC27947
54 Lid Clip; Beryllium Copper. TB27960
55 Side Panel (left or right), Alaminium alloy. TC27948
MISCELLANEOUS

56 Set of two Hexagonal Wrenches for socket set-screws; 2 and 4 BA;

in linen bag. TC21793/3
57 Operating and Maintenance Handbook OM 893A

SOS 2 OM 893A
1-7/59



Section 6 CIRCUIT DIAGRAM
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DECIBLE CONVERSION TABLE

Ratio Down Ratio Up
VOLTAGE POWER DECIBELS VOLTAGE POWER
1-0 1-0 0 1-0 1-0

-9886 9772 d| 1-012 1-023
-9772 -9550 2 1-023 1-047
9661 -9333 -3 1-035 1-072
9550 9120 -4 1-047 1-096
Q441 -8913 ‘5 1-059 1-122
-9333 -8710 6 1-072 1-148
-9226 -8511 7 1-084 1175
9120 -8318 -8 1-096 1-202
9016 -8128 9 1-109 1-230
-8913 7943 1-0 1122 1-259
-8710 -7586 1-2 1-148 1-318
-8511 7244 I-4 1175 1-380
-8318 6918 1-6 1-202 1-445
-8128 6607 1-8 1-230 1-514
7943 6310 2:0 1-259 1-585
7762 -6026 2:2 1-288 1-660
7586 -5754 2:4 1-318 1-738
T413 -5495 2:6 1-349 1-820
7244 -5248 28 1-380 1-905
-7079 -5012 30 1-413 1-995
-6683 -4467 35 1-496 2-239
6310 -3981 40 1-585 2-512
-5957 -3548 45 1-679 2-818
-5623 -3162 5-0 1-778 3-162
-5309 -2818 55 1-884 3-548
-5012 +2512 6 1-995 3-981
4467 1995 7 2:239 5-012
-3981 -1585 8 2:512 6-310
-3548 -1259 9 2-818 7-943
-3162 -1000 10 3162 10-000
-2818 -07943 1 3-548 12.59
2512 -06310 12 3-981 15-85
-2239 -05012 13 4467 19-95
1995 -03981 14 5:012 2512

1778 03162 I5 5623 31-62



Ratio Down

VOLTAGE

-1585
1413
1259
1122
-1000

-07943
06310
-05012
-03981
-03162

-02512
01995
-01585
01259
-01000

-007943
-006310
-005012
-003981
-003162

-002512
001995
-001585
-001259
-001000

-0005623

000316

2

-0001778
-0001000

-000056

23

-00003162

-000010
3162 X

3162 X

00

10¢
10°¢
107
107

DECIBEL CONVERSION TABLE

POWER

02512
-01995
01585
01259
-01000

-006310
003981
-002512
-001585
-001000

-0006310
-0003981
-0002512
-0001585
-0001000

-00006310
-00003981
-00002512
-00001585
-00001000

6-310 x 10°¢
3-981 x 10°
2-512 x 10°¢
1-585 % 107

10°¢

3162 x 107
107
3162 x 10°
10°®
3162 x 107

107

10—I0
10—Il
10—I2
10-]3
10—|4

DECIBELS

16
17
18
19
20

22
24
26
28
30

32
34
36
38
40

VOLTAGE

6-310
7-079
7-943
8913
10-000

12-59
15-85
19-95
2512
31-62

39-81
50-12
63-10
79-43
100-00

1259
158-5
199-5
251-2
316-2

3981
501-2
631-0
7943
1,000

1,778
3,162
5,623
10,000
17,780

31,620
100,000
316,200

10¢
3162 x 10°
10

Ratio Up

POWER

39-81
50-12
63-10
79-43
100-00

158-5
251-2
3981
631-0
1,000

1,585
2,512
3,981
6,310
10,000

15,850
25,120
39,810
63,100
100,000

158,500
251,200
398,100
631,000
10¢

3162 % 10°
107
3162 x 107
108
3162 x 10°

10°

10[0
10|I
10]2
10[3
1014



MARCONI INSTRUMENTS LIMITED
ST. ALBANS, HERTS., ENGLAND

SERVICE DIVISION HEDLEY ROAD, ST. ALBANS, HERTS.

Telephone: St. Albans 50731
{Ansafone}

HOME and EXPORT LONGACRES, ST. ALBANS, HERTS.

Telephone: St. Albans 59292
SALLE: i TzI:fg,rar:es: Measugtn:st, St. Albans
Telex: 23350
U.S/A. MARCONI INSTRUMENTS DIVISION

OF ENGLISH ELECTRIC CORP,,
111 CEDAR LANE, ENGLEWOOD,

NEW JERSEY 07631
Telephone: 201 567-0607

BUNDESREPUBLIK MARCONI MESSTECHNIK GMBH,
DEUTSCHLAND 8 MUNCHEN-SOLLN,

WOLFRATSHAUSER STRASSE 243

Telefon: 7978 50
Fernschreiber: 05/24642

FRANCE MARCONI INSTRUMENTS,

SUCCURSALE DE FRANCE,

40 RUE DE L’AQUEDUC, PARIS Xe
Télephone: Paris 607 71-1271-13

WORLD-WIDE REPRESENTATION

Printed in Great Britain by The Campfield Press. St. Albans
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