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DATA SUMMARY 

Power Range 

20 (J.W to IO watts in five ranges. Full-scale deflections: I, IO and IOO mW, I and 10 watts. 

Impedance Range 

2·5 to 20,000 ohms thus: 

2·5 3 4 5 6 8} 
6·25 7·5 10 12·5 15 20 witli"multipliers of x 1, x 10, x 100 and x 1000. 

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

The impedance of the Power Meter falls when it is connected into a circuit carrying d. c.; at 
50 c/s, a drop of approximately 5% is produced by 60 rnA d. c. at the 100-ohm setting or 4 rnA 
d.c. at the 20-kO setting. 

Accuracy (at 1 kc/s and 20°C) 

POWER: 2!% of f~s.d. up to half-_scale deflection; 5°/o 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 
11 in 

(28 em) 

Width --· 

:c 7l in 
(19 em) 

Depth 

6! in 
(17 em) 

Weight 

9 lb 
{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 
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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 
w.ound-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 IJ. 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 gropps 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-sornefalling off 
in performance. -
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l OPERATION 

2.1 CONTROLS 

Power Range Control. The black m W 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 m W 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 m W switch setting, the red -10 dB 
marking indicates decibels below I m W when the 
meter is reading 0 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 IMPE­

DANCE RANGE MULTIPLIER setting anc:rtiie 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 100-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 MULTIPLlER 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 
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For normal unbalanced output measurements:­
(!) 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 
CT 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 
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a high-impedance, unbalanced load if the d. c. com­
ponent exceeds 5 to I 0 rnA. Such a case occurs 
when it is desired to use th'! A.F. Power Meter in 
place of the output transformer of a single-ended 

SECTION 2 

output stage. The Power Meter can, however, be 
used for such a measurement on a push-pull stage; 
in this case, the only d.c. current that need be 
considered is the out-of-balance current . 

.-----.---"""-1r----....---- IN PUT TERMINALS 
For balanced or unbalanced worldnf. 

METER 
Black scales 
for watts and 
mW; red for dB · 
relative to · 
I mW. Top scale 
for 1 mW range 
only. 

POWER RANGE 
Black figures 
indicate meter 
f.s.d : Red 
figures, .. added 
to meter dB 
reading, give 
dB relative to 
1mW. 

OM 893A 
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Input CT E 

case 

Fig. 2.1 Controls and. Operating Facilities 

Impedances of one quarter indicated 
value are obtained by using CT and 
one INPUT terminal. 

MPEDANCE 
CONTROLS 
Black Multiplier 
figures apply to 
black settings of 
Impedance 
Selector, yellow 
figures to yellow 
settings. 
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3 MAINTENANCE 

3.1 GENERAL 

Before commencing the adjustment or replace­
ment of component parts of the instrument, it is 
recommended that the user should study the design 
details given in Section 1, DESCRIPTION, and illus­
trated in the Functional Diagram. 

The complete Circuit Diagram shows all the 
electrical components contained in the instrument. 
The description of these components-their type, 
value, rating, etc.-is given in the Spares Ordering 
Schedule; this Schedule also lists certain selected 
mechanical components. 

The physical location of the electrical compo­
nents is shown in the Component Layout Illustra­
tions. 

3.2 ACCESS TO COMPONENTS 
To gain access to the interior of the instrument, 

simply remove the two 4-BA screws at the bottom 
corner of the front panel, and swing the panel 
upwards. To avoid possible damage to the paint­
work, first slacken all the screws in both side­
panels. 

The input transformer is attached to the panel by 
means of four nuts and bolts. Two of these bolts 
are covered by the meter surround which may be 
removed by withdrawing the round-head screw on 
either side of the meter face. 
Caution: The meter is held in position only by this 
surround; great care should therefore be taken to 
ensure that the meter does not fall out when the 
surround is released. 

To remove the meter, first unsolder the leads to 
the meter tags and then detach the metal surround, 
as described ibove. 

The majority of the components are fitted to tag 
panels mounted on the transformer. Exceptions are 
the power-determining resistors (R27 to R36) 
mounted on · small annotated side panels; resistor 
R37 and capacitor Cl, wired direct to the meter 
terminals; and the actual indicating circuit com­
ponents which are contained inside the panel meter. 

All connections have been made in heavy-gauge 
wire with insulated sleeving of distinguishing colours 
to facilitate tracing of the circuit. 

3.3 SPECIALLY SELECTED COMPONENTS 
During factory calibration, certain of the per­

formance characteristics of the Power Meter are 

OM 893A 
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brought within close limits by means of specially 
selected components. 

Following replacement or aging of components 
in certain parts of the circuit, it is essential, if the 
performance is not to be impaired, to repeat the 
calibration procedure by which the selected com-
ponents were chosen. · 

The section dealing with the procedure appro­
priate to each selected component is indicated in 
TABLE 1. The procedure referred to should also be 
carried out in the event of replacement of any of 
these components. 

TABLE 1 

Component Section Describing Selection 

Cl 
Rl 
R2 

R3 
R4 
R5 

R6 
R7 
R8 

R9 
R26 
R37 

3.4 SCHEDULE OF TESTS 

3.4.1 Introduction 

3.4.7 
3.4.4 
3.4.4 

3.4.4 
3.4.4 
3.4.4 

3.4.4 
3.4.4 
3.4.4 

3.4.4 
3.4.5 
3.4.8 

The following sections give a range of tests by 
which the main points of performance of the instru­
ment can be checked; they are based on abstracts 
from the internal Factory Test Schedule. 

The tests can be divided into two main categories, 
(a) those for measuring the input impedance of the 
Power Meter, and (b) those for measuring the over­
all power-reading accuracy. 

(a) During the factory calibration of the instru­
ment, the impedance is measured by means of an 
a.c. bridge as shown in Fig. 3.1. As . the total 

·? . reactance referred to the primary of the transformer 
is negligible compared with the total referred 
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SECTION 3 

resistance, for all settings of the IMPEDANCE con­
trols, the impedance becomes: 

Z = RA Rc 
RB 

CB is simply used as a ph~se- balance to correct for 
the small amount of reactive component that will 

FIGURE 1 

Fig. 3.1 Test . Circuit-Impedance 

obviously be present. Thus it can be seen that, if 
Rc = Rs, then RA is the value of the input im­
pedance. These conditions are assumed through­
out, although in practice it will probably be found 
convenient to alter the ratio Rc: Rn to obtain 
greater sensitivity at the extremes of the range. 

(b) The circuit for obtaining the power reading 
accuracy is shown in Fig. 3.2. The value of RE is 
made equal to the nominal impedance indicated 
by any particular setting of the IMPEDANCE controls. 
If the voltage ( V) applied to the resultant network 

AU010 

SOURCE 
MONITOR 

VOLTMETER 

Fig. 3.2 Test Circuit-Power 

TF~3A 

FIGURE 2 

is known, the power dissipated in the load pre­
sented by the Power Meter alone is given by: 

yl 
P= --

4RE 

10 

3.4.2 Apparatus Required 

(a) Insulation Tester, 500 volt. 

(b) Wheatstone Bridge. 

(c) Variable Resistor, 30 kO. 

(d) Detector, for bridge circuit. 

(e) Decade Capacitor, 0 to 0·2 !LF (CB) For 

circuit 
(f) Two Standardized Resistance Boxes refer-

(Rn and Rc). ences see 

(g) Standardized Decade Resistance Figs. 3.1 
Box (RA, and also RE)· and 3.2 

(h) Audio Oscillator, 40-volt. output minimum; 
Marconi Types TF 195 (Series) or TF 894 
(Series). 

(i) Standardized Monitor Voltmeter, 0 to 40 volts; 
Marconi Types TF 899 (Series), TF 1041 
(Series), etc. 

3.4.3 Insulation (Apparatus required: Item a) 

Connect the insulation tester between either of 
the INPUT terminals and the E terminal and measure 
the insulation resistance. About 50 M n or greater 
can be expected. 

3.4.4 Transformer D.C. Resistance 
Primary (Apparatus required: Item b) 

Connect the test terminals of the Wheatstone 
Bridee to the INPUT terminals of the Power Meter. 
The '"'total d.c. resistance of the portion of the 
primary winding in use and the associated padding 
resistor for any ·particular setting of the IMPEDANCE 

RANGE MULTIPLIER is given in TABLE 2. 
If the measured resistance is in error, reselect the 

associated pad resistors to bring the resistance 
within the limits quoted. 

Secondary 

Before me-asuring the secondary resistance, dis­
connect one end of R26, set the IMPEDANCE SELECTOR 

to 8/20, and the POWER RANGE switch to OFF. 

Measure the resistance between the junction of 
R9/Rl0 and tag 20 of the transformer; select a pad 
resistor (R9) so that the total resistance of the 
secondary winding and R9 is 790 ohms ±5% 
at 20°C ambient temperature. Finally, reconnect 
R26. 

OM 893A 
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SECTION 3 

TABLE 2 

IMPEDANCE RANGE Total Resistance of 
MULTIPLIER Wdg. +Pad Pad Resistor 

setting Resistor ( ±5%) Circuit Ref. 

xi (Yellow) 0·48 ohm R8* 
x1 (Black) 1·2 ohms R7 
x10 (Yellow) 4·8 ohms R6 
x10 (Black) 12·0 ohms R5 
X100 (Yellow) 48·0 ohms R4 
X 100 (Black). 120·0 ohms R3 
X 1000 (Yellow) 480 ohms R2 
X 1000 (Black) 1200 ohms R1 

*Resistor R8 is not normally required. 

3.4.5. Iron-Loss Balance Resistor 

(Apparatus required: Items c to h) 

(1) Connect the A.F. Power Meter to the test 
circuit shown in Fig. 3.1-see also Section 3.4.1 (a). 

(2) Remove resistor R26 and in its place connect 
the 30-kO variable resistor-let this resistor be R0 • 

(3) Set the IMPEDANCE controls to 1,0000 and the 
POWER RANGE switch to lOW. 

( 4) With the bridge components set so that 
(RA.Rc)fRB = 1,0000, adjust CB and R0 for 
balance at I kcjs. Measure the value of R0 required 
to produce balance and, if necessary, select R26 
to equal this value. 

3.4.6 Input Impedance Accuracy 

(Apparatus required: Items d to h) 

(1) Connect the A.F. Power Meter to the test 
circuit shown in Fig. 3.1-see also Section 3.4.1 (a). 

(2) With the POWER RANGE switch set to 10 W, 
measure the input impedance at 1 kcjs with Power 
Meter settings (in ohms) of: 

6·25 100 500 
8 250 600 

20 300 800 
40 400 1,000 

2,500 
8,000 

10,000 
20,000 

In all cases, the actual impedance should be within 
±5%) of the nominal value. 

The above test does not include all possible com­
binations of the two IMPEDANCE controls, but it is 

OM 893A 
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sufficient to ensure that all steps are functioning 
correctly and that the actual impedance at every 
setting is within limits. 

3.4.7 Frequency Characteristic 

(Apparatus required: Items g, h, and i) 

(1) Connect the A.F. Power Meter to the test 
circuit shown in Fig. 3.2-see also Section 3.4.1 (b). 

(2) Set the IMPEDANCE controls andRE to 1,0000. 
Apply a voltage sufficient to produce a power read­
ing of, say, 400 mW (in this case the voltage 
required is 40 V r.m.s.). 

(3) Vary the frequency over the range 50 cfs to 
20 kc/s and check the response; typical figures, 
with respect to 1 kc/s, are within -0·5 dB from 
50 cfs to 10 kc/s and within -1 dB from 10 to 
20 kc/s. (See graph under DATA SUMMARY, p. 4.) 

If the high-frequency characteristic is in error, it 
may be corrected by choosing a new value for Ct. 

3 .4.8 Meter Scale Shape 

(Apparatus required: Items g, h, and i) 

Before checking the scale shape, it is advisable to 
adjust for optimum accuracy at 400 mW in the 
following manner:-

(1) Connect the A.F. Power Meter to the circuit 
shown in Fig. 3.2-see also Section 3.4.1 (b). 

·~. (2) Set the IMPEDANCE controls and RE to 1,000 
ohms. 
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SECTION 3 

(3) With the frequency at I ,000 cfs, apply 40 V 
r.m.s. to the RE/TF 893A network and check that 
the meter indication is 400 mW ± 5 mW. The 
accuracy of indiCation may be adjusted by shunting 
meter terminals 1 and 2 (or 2 and 3) with a suitable 
resistor (R37). 

(4) With the POWER RANGE switch set to the-100-mW 
range, vary the applied voltage in accordance with 
TABLE 3 and check that the Power Meter indication 
is within' the limits quoted. 

12 

TABLE 3 

Applied 
Voltage 
(r.m.s.) 

6·32 

. 8·94 

12·6 

15·5 

17·9 

20 

A.F. Power 
Meter Reading 

(mW) 

9·5 to 10·5 

17·5 to 22·5 

38 to 42 

57 to 63 

76 to 84 

95 to 105 

TABLE 4 

IMPEDANCE Applied A.F. Power 
Setting Voltage Meter Reading 

2·5 .Q 2V 380 to 420 mW 
6·25 Q 2V 135 to 185 mW 

30 Q 2V 30·5 to 35·5 mW 
1000 20V 0·95 to 1·05 W 

500 Q 20V 175 to 225 mW 
1500 Q 20V · 63·3 to 69·9 mW 

8000 Q 16 v 7·6 to 8·4mW 
20000 n 8V 0·76 to 0·84 mW 

3.4.9 Overall Measurement Accuracy 
(Appa~!JfUs required: Items g, h, and i) 

(1) Connect th'e ,.A .F. Power Meter to the test 
circuit shown in Fig. 3.2-see also Section 3.4.1 (b) . 

(2) For various settings of the1MPEDANCE controls, 
check the accuracy of the power readings produced 
by applying 1-kcfs voltages as indicated in TABLE 4. 
The stated limits are only valid, strictly, at an 
ambient temperature of 20°C. At other tem­
peratures some slight discrepancies may be found. 
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Transformer 

S2 Position for R8 
when fitted 

Section 4 COMPONENT LA 'Y 

53 

INTERIOR 
FROr-.t BELOW 

R7 

R6 

RS 

R2 

51 

R4 



R30 R34 R29 

R28 

R20 

R13 

R10 Transformer 

R27 

R15 

R21 

R9 

INTERIOR 
FROM ABOVE 

R22 R37 R23 R24 

R32 

R31 

R25 

R16 R19 R17 R18 
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S SPARES ORDERING SCHEDULE 

When ordering replacement parts, always quote the TYPE NUMBER and SERIAL NUMBER of the instrument 
concerned, the QUANTITY required and the appropriate sos ITEM NUMBER. -

For example, to order replacements for the 170-0. resistor, R30, and the 0·002-fl.F capacitor, C-1, quote 
as follows:-

Spares required for TF 893A, Serial No. 000000 
1 off, SOS Item 30 
1 off, SOS Item 38 

It is important that the distinguishing code" SOS" preceding each item number should not be omitted. 

-----· · -

sos 
Item Circuit Description Works 
No. Ref. Ref. 

RESISTORS 

R1 l 
to to J Selected to suit transformer (see Section 3.4.4); included in Item 39. 17-TM4218/l 
8 R8 
9 R9 Wirewound, to suit transformer (see Section 3.4.4). 42-TF893A 

10 RIO Wirewound, 200·650. ± 0·1 °/o. 43-TF893A 
l1 Rll Wirewound, 200·650 ± 0·1%. 43-TF893A 

12 R12 Wirewound, 423·750. ± 0·1~0 • 44-TF893A 
13 R13 Wirewound, 423·750. ± 0·1 o/0 • 44-TF893A 
14 R14 Wirewound, 4490. ± 0·1°/o. 45-TF893A 
15 R15 Wirewound, 4490. ± 0·1%. 45-TF893A 
16 R16 Wirewound, 472·50 ± O·lo/0 • 46-TF893A 

17 R17 Wirewound, 472·50 ± 0·1°/0 • 46-TF893A 
18 R18 Wirewound, 1009·50 ± 0·1 %. 47-TF893A 
19 R19 Wirewound, 1009·50 ± 0·1o/0 • 47-TF893A 
20 R20 Wirewound, 6240 ± 0·1°/0 • 48-TF893A 
21 R21 Wirewound, 16650. ± O·lo/0 • 49-TF893A 

22 R22 Wirewound, 27260. ± 0·1o/0 • 50-TF893A 
23 R23 Wirewound, 52840 ± O·lo/0 • 51-TF893A 
24 R24 Wirewound, 13270 ± 0·1°/0 • 52-TF893A 
25 R25 Wirewound, 13270 ± 0·1°/0 • 52-TF893A 
26 R26 Composition; value determined during calibration (Sect. 3.4.5); tW. 53-TF893A 

27 R27 Wirewound, 854·5 n ± 0·1 o/0 • 54-TF893A 
28 R28 Wirewound, 854· 50 ± 0·1 °/0 • 54-TF893A 
29 R29 Wirewound, 541 0 ± 0·1 °/o. 55-TF893A 
30 R30 Wirewound, 1700. ± 0·1°/0 • 56-TF893A 
31 R31 Wirewound, 1960 ± 0·1°/0 • 57-TF893A 

OM 893A 
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sos 
Item Circuit 
No. Ref 

32 R32 
33 R33 
34 R34 
35 R35 
36 R36 
37 R37 

38 Cl 

39 Tl 

40 Ml 

41 Sl 
42 S2 
43 S3 

44 
45 
46 
47 
48 

49 
50 
51 
52 
53 

54 
55 

56 

57 

sos 2 

Descriptio11 

Wirewound, 8780 ± 0·1%. 
Wirewound, 81·70 ± O·l<y0 • 

Wirewound, 71200 ± 0· 1%. 
Wirewound, 32900 ± 0·1%. 
Wirewound, 62000 ± 0· 1°/0 • 

Composition; value determined during calibration (Section 3.4.8); l W. 

CAPACITOR 

Paper, nominally 0·002 tLF, 200 V d.c. (see Section 3.4.7). 

TRANSFORMER 

Impedance-Matching Transformer; includes Items 1 to 8. 

METER 

Meter Assembly; 50 !LA f.s.d. ; includes meter rectifier and tern-
perature-compensating resistors. 

SWITCHES 

IMPEDANCE RANGE MULTIPLIER; 2 pole, 8 way. 
IMPEDANCE SELECTOR; 1 pole, 6 way. 
POWER RANGE; 1 pole, 6 way. 

MECHANICAL COMPONENTS 

Knob, skirted, for Item 41. 
Knob, skirted, for Item 42. 
Knob, pointer, for Item 43. 
Terminal, for INPUT connection (two required). 
Terminal, for CT connection. 

Terminal, for EARTH connection. 
Meter Panel; Aluminium alloy. 
Front Panel; Aluminium alloy~ 
Case Back; Aluminium alloy. 
Case Lid; Aluminium alloy. 

Lid Clip; Beryllium Copper. 
Side Panel (left or right), Aluminium alloy. 

MISCELLANEOUS 

Set.of two Hexagonal Wrenches for socket set-screws; 2 and 4 BA; 
in linen bag. 

Operating and Maintenance Handbook 

Works 
Ref 

II 

58-TF893A 
59-TF893A 
60-TF893A 
61-TF893A 
62-TF893A 
53-TF893A 

66-TF893A 

TM4218/I 

TM3970/23 

TC4428/310 
TC4428/311 
TC4428/494 

TB17848/3 
TB17848/5 
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Section 6 CIRCUIT DIAGRAM 
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DECIBEL CONVERSION TABLE 

Ratio Down Ratio Up 

VOLTAGE POWER DECIBELS VOLTAGE POWER 

) 1·0 1·0 0 1·0 1·0 
·9886 ·9772 ·1 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 
·9441 ·8913 ·5 1·059 1·122 

·9333 ·8710 ·6 1·072 1·148 
·9226 ·8511 ·7 1·084 1·175 
·9120 ·8318 ·8 1·096 1·202 
·9016 ·8128 ·9 1·109 1·230 
·8913 ·7943 1·0 1·122 1·259 

A 

·8710 ·7586 1·2 1·148 1·318 
·8511 ·7244 1·4 1·175 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 
·7413 ·5495 2·6 1·349 1·820 
·7244 ·5248 2·8 1·380 1·905 
·7079 ·5012 3·0 1·413 1·995 

·6683 ·4467 3·5 1·496 2·239 
·6310 ·3981 4·0 1·585 2·512 
·59 57 ·3548 4·5 1·679 2·818 
·5623 ·3162 5·0 1·778 3·162 
·5309 ·2818 5·5 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 3·162 10·000 

·2818 ·07943 11 3·548 12·59 
·2512 ·06310 12 3·981 15·85 
·2239 ·05012 13 4·467 19·95 
·1995 ·03981 14 5·012 25·12 

. ·1778 ·03162 15 5·623 31·62 



DECIBEL CONVERSION TABLE (continued) 

Ratio Down Ratio .Up 
VOLTAGE POWER DECIBELS POWER 

~ --...._ 

VOLTAGE I . 

·1585 ·02512 16 6·310 . 39·81 \ ·1413 ·01995 17 7·079 50·12 
·1259 ·01585 18 7·943 63·10 
·1122 ·01259 19 8·913 79·43 
·1000 ·01000 20 10·000 100·00 

·07943 6·310 X 10-3 22 12·59 158·5 
·06310 3·981 X 10-3 24 15·85 251·2 
·05012 2·512 X 10-3 26 19·95 398·1 
·03981 1·585 X 10-3 28 25·12 631·0 
·03162 1·000 X 10-3 30 31·62 1,000 

·02512 6·310 X 10-4 32 39·81 1·585 X 103 

·01995 3·981 X 10-4 34 50·12 c.. 2·512 X 103 

·01585 2·512 X 10-4 36 63·10 3·981 X 103 

·01259 1·585 X 10-4 38 79·43 6·310 X 103 

·01000 1·000 X 10-4 40 100·00 1·000 X 104 

7·943 X 10-3 6·310 x 10-s 42 125·9 1·585 X 104 

6·310 X 10-3 3·981 X 1 o-s 44 158·5 2·512 X 104 

5·012 X 10-3 2·512 x 10-s 46 199·5 3·981 X 104 

3·981 X 10-3 1·585 X 10-s 48 251·2 6·310 X 104 

3·162 X 10-3 1·000 x 10-s 50 316·2 1·000 X 105 

2·512 X 10-3 6·31 0 X 10-6 52 398·1 1·585 X 105 

1·995 X 10-3 3·981 x 1 o-6 54 501·2 2·512 X 105 

1·585 X 10-3 2·512 X 10-6 56 631·0 3·981 X 105 

1·259 X 10-3 1·585 X 10-6 58 794·3 6·310 X 105 

1·000 X 10-3 1·000 X 10-6 60 1,000 1·000 X 106 

5·623 X 10-4 3·162 X 10-7 65 1·778 X 103 3·162 X 106 

3·162 X 10-4 1·000 X 10-7 70 3·162 X 103 1·000 X 107 

1·778 X 10-4 3·162 X 10-a 75 5·623 X 103 3·162 X 107 

1·000 X 10-4 1·000 x to-a 80 1·000 X 104 1·000 X 108 

· 5·623 x 10-s 3·162 X 10-9 85 1·778 X 104 3·162 X 108 

3·162 x 10-s 1·000 X 10-9 90 3·162 X 104 · 1·000 X 109 

1·000 x 10-s 1·000 X 10-10 100 1·000 X 105 1·000 X 1010 

3·162 X 10-6 1·00o x 1 o-11 110 3·162 X 105 1·000 X 1011 

1·000 X 10-6 1·000 X 1 o-n 120 1·000 X 106 1·000 X 1012 

3·162 X 10-7 1·000 X 1 Q-13 130 3·162 X 106 1·000 X 1013 

1·000 X 10-7 1·000 X 10-H 140 1·000 X 107 1·000 X 1014 
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