AVOMETER PATTERN 47A

| In the course of a repair, it was neccessary to trace the
reuit of an Avometer Pattern L47A, The information obtained is
-;f here in case others are confronted with an Avometer Breakdown,

GENERAL

The complete circuit is given in Fig. 1. and the disposition
j the various components is given in Figure 2. Component values

i

nd explanations are given below,

, Components.,
R1 = 0°020 ohms Meter circuit resistance = 2040 ohms = M.
R2 = 0¢181 ohms
R3 = 1¢809 ohms
Ry = 18e 09 ohms
R5 = 180 ohms R5 + M = 200 chms.
RE = 1800 ohms R6 + R5 + M = 2000 ohms.,
R7 = 17¢6 Kilchms.,
R8 = 400 ohms. R8 + R7 + R6 + R5 + M = 20,000 ohms.
R9 = 59«7 Kilohms,
R10 = 400 ohms R10 + R9 + R8 + R7 + R6 + R5 + I = 80,100 ohms,
R11 = 120 Kilohms, R11 + R10 + RO + B8 + R7 + R6 + RS + M =
200,100 ohms.,
R12 = 15 ohmse
R13 = '186 ohms
R1l4 = 1° 05 ohms
R15 = 6¢L2 ohmg
R16 = 1000 ohms
R17 = 14.*0 ohms
R18 = 189 ohms
P = 600 ohms -
Q = 69 chms
R = 2¢15 ohms
81 = Multi-point switch operated by cam on A.C. Selector.

16 contacts are as shown (1 to 2; 3 to 4y 5 to 6) except when
2lector is set to D.C., vhen contacts are 1 to 33 5 to 7.

82 = Bwitch operated by cam on D.C. selector. The contacts are
en except when gelector is sct to any D.C. current range,

83 = Switch opcrated by cam on D.C. sclector. The contacts are
except when sclector is sct to 1 Kilohm range.

8L = Switch incorporated in Q knob. In the normal position the
ntact is as shown, and the knob will not rotate. When measuring on
00 kilohms range, the knob must be raised, which throws S4 over to
bs other contact, and rhcostat can then operatec normally.

85 = Switch operated by button marked " <=2", The switch is
rmally as shown, and it is thrown by pressing the button firmly.

T = Transformer, No data on this has been obtained.

B = Metal Rectifier Bridgc,

MR = Metal Rectificr connected as shown dircctly across meter.
E = 1%". 03110
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The resistances were measured with a "bridge-megger" the
selectors being set so that the meter was isolated. For resistors
R15, R17, and P rheostat 85, the <2 butfon had to be pressed whilst
measuring the resistances, to isolate the Avo-meter. Resistance
R1 was not measured, but calculated from the others.

A1l resistors except R1, R11, (and possibly R17) are wire-
wound; the first winding of each is made with slightly too high a
resistance, and a copper wire from onc end is then lapped along the
winding till the correct value is obtained, and this shorting wirec
soldered in position. R11 is wound with extremely finec wiro, and
is made with slightly low rcsistancc., If it is within 1% of spccific~
ation, 1t is accepted; if its resistancc is more than 1% low, a
2000 ohm 7z watt carbon resistor is added in series, so that the
total resistance is less than 1% high.

Further details of components are given belows=—

OVERLOAD RELAY

This is mechanically opcrated. If the necdle is caused to
swing hard past the full scalc position, a cam on the movement
releascs a light spring clutch which normally holds thc contact
marked "cut-out" on the circuit diagram in the closed position.
Depressing the "cut-out" knob after release re~sets the clutch
mechanism, (Sece note (1) at end).

It i1s clear that the currcnt flows during the time taken for
the needle to travel across the scale and operate the cut-out
mechanism, Normally the cut-outl is sufficient safeguard, but with
very excessive currents this time required for the relay to operate
may be sufficient to cause damage.

METER CIRCUIT

This is shown in Fig. 3.

Evidently R15 is a ballast resistance, adjusted to make R15
and meter in series have a total resistance of 2000 ohms. (R15
probably also acts as a swamping resistancc to reducc the temperature
coefficient of resistance of the moving coil).

With 85 in the normal position, the meter is shunted by 20 ohms
(glVlng half gensitivity and 10 ohms r651stanoe), and the total resist—
ance 1s restored to 20 ohms by R16. VWhen S5 is depressed the shunt
is removed and R16 shorted, giving again 20 ohms but with full sensit-
ivity (3 mA, full scale.)

The metal rectificr MR is a protection against the application of
A.C. when the meter is set to a D.C. rangc. Without MR no deflcction
would result, and a heavy overload could be applicd. But MR effect-
ively shorts the meter for the ncgative half cycles, so thap the meter
rcceives only the positive half cycles, and hence deflects. In this vay
an overload can causc the meter to swing past the full scale position
and opcratc the overload rclay, (Sce note (1) at cnd).

D.C. CURRENT CIRCUIT.

This is shevm in Fig. 4 wherce the shunts and scrics resistance
of the meter, dealt with above, arc omittcd for clarity.

It can be seen that if R4 burns out, readings will only bc
obtaincd on the 0¢012A range (and these will be vrong), If R3 burns
out, the same deflections vill be obtaincd on the 0124 and O-02Aranges,
and none on the othcrs. Similarly it can be told immediately whether
R2 or R1 has burnt out, by observing which ranges work, and
whether their deflections are the same or not.
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VIEW FROM BACK

FIG. 2,

UIAVT dOL

A3AVT

371dq1W

("anvs  1s3uV3N) M3AVT WO1L08

W3 0L HOLOAMMACD ¥0d IS

P — —
Iy 2y €y Yy siy
ny l—l

a—xffftr—r—arrwe e

oy 6u Ly 94 Sy Nd

(=reisia 3av18)
HILIMS ANIOd ~W1INW

e

Sy
I Y foam
EENE i
| L\
I
Csw ]

¥04d3713S
'2°a

H u._._

+vn oNY 5104 B

P Iy

S1OviNOD
Ad311v8




D.C. VOLTAGE RANGES.

These utilise resistances R5 to R11 in series and a break in
any of these can be detected by obscrving which ranges work. In this
case these ranges which continue to work will indicate correctly.

A.C. VOLTAGE RANGES.

The upper three of these usc the samc sct of scrics resistors
as for thec D.C. voltage ranges. Thus if the D.C. voltage ranges work
but not the A.C., the trouble must bc in the transformer T or bridge
B (or switch 31, which is unlikely), and not in the resistors.

The A.C. current ranges may yicld information on vhich (if any)
of the transformer tappings have failed., If the rcadings can be
obtaincd on any onc A.C. Range the bridge B and transformer sccondary
must be. vorking.

RESTISTANCE RANGES

The 1 kilohm and 10 kilohm rcsistancc ranges arc opcrated by a
1%v. ccll contained in thc meter casc. It is important to notice
that the currcnt flows out into the resistance under test from the
terminal marked -, and into the meter again through the terminal
merked +. In other words, the potential applicd to the resistor
under test is of opposite polarity to that markcd on the terminals.
This is of importance if an Avo is uscd to test clectrolytic
condenscrs for breakdovm.

The circuits cmploycd arc as shown in Fig, 5. For the
1 kilohm and 10 kilohm ranges it should be notcd that the currcent
flows through 85 (thc =2 button) as part of thc moin circuit.
- Depressing this button on thesc ranges will break the circult
complctcly,

On thc 100 kilohm rangce knob Q should be raised and turned to
correct the zero for the applied voltage. 85 connects a variable
shunt (variable by a potcntiometer Q) across the meter, so that
depressing this button will remove all control over the setting.

Finally it might be mentioncd that if switch 83 failed to
operate, on the 1 kilohm range, or if R14, wcrc burnt out, a low value
shunt which should be across the meter at this setting would be missing,
80 that excessive currcnts (and frequent tripping out of the overload
relay) would result. This was occurring on onc mcter examined.

NOTES
(1) The description given is corrcct as rcgards overloads vhich give
a morc=-than-full scalc dcflcetion or overloads which arc applicd
slovly, In thc casc of a sudden overload thce cut-out can be
tripped by an "incrtia" cffecct:i-

The pointer is pivoted on a plate vhich is rigidly fixcd to the
moving coil, the pivol bcing away from the axis of rotation of
the moving coil.,. It is normally hcld in fixed rclation to the
moving coil by a light spring pressing it in a dircction of
increasing deflection, When a sudden overload is applied, the
current in the moving coil applies a sudden turning force
which is, in turn, applied to thc pointer by means of the
light spring. If the force is sufficiently sudden, the

- inertia of the pointer prevents its movement, and the moving
coil leaves the pointer behind, This means that relative
motion tekes place between the pointer and the moving
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(2)

(3)

(&)

(5)

(6)

coil. As a result of this motion, a projection on the "heel"
of the pointer catches on an internally toothed rack which
surrounds the movement and moves it in a clockwise direction.
This rack, in moving, releases the cut-out.

The forces which retain the relay are small, the operation
depends on gravity to a certain extent. If the cut-out
operates with the face of the meter vertical, it is usually
necessary to turn the meter to "face horizontal" position,
before re-setting the cut out.

The presence of the Rectifier MR can cause some confusion, An
experimenter once wanted to know if A.C. or D.C. was present
in a lightning conductor. VWith the switch at A.C. there was
no visible reading. With the switch at D.C. there was

a deflection which did not change in direction with the
reversal of the test leads.

Solution

A small amount of A.C. was present, and it happened that the
meter was more sensitive to A.C. on the lowest current D.C.
range than on the lowest current A.C. range, owing to the
rectifying effect of MR.

If a high resistance winding is burnt out, it can well be
replaced by a carbon resistor. A resistor of too low a value
is chosen and it is filed down until the resistance is correct,
A coating of shellac can then be applied to protect the
resistor from the effect of moisture.

The above description refers to Pattern 47A. Model 4O (No
Admiralty Pattern Nb.) differs from Pattern L7A in the
following ways:=—

(a) Two u%'volt internal batteries are connected in series
in circuit when on the 100,000 ohms range. The 100,000
ohm contact of the "D.C." switch is, in this case,
disconnected from the junction of Ré and R7 and is
comnected instead to the positive pole of this battery.
The negative pole of the battery is connected through a
1980 ohm resistor to the junction of R16 and RS.

At one period, Model 40's were supplied to the Admiralty
instead of Patt, 47A, and were markcd "L7A" with a letter "g"
above the number, The instruction card on the back was still
marked "Model 40",

(b) Some Patt, 4L7As are in cases marked Model 4O - the
instruction card on the back is marked Patt, 47A.
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