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SECTION 1

TECHNICAL DESCRIPTION

1.1 GENERAL

The internal circuits of the 1051 are divided between two printed circuit boards, in the basic machine. The
first printed board (Schematic No. 430019) is the DC isolator board and includes the preamplifier, scaling circuits,
bootstrapped supplies, and range logic. The second board (Schematic No. 430026) is concerned with Analogue
to Digital conversion and produces the BCD output together with drive for the displays. The regulated power
supply components are also mounted on this board. When AC and n are specified these are incorporated on two
separate boards plugging into the main isolator board.

For the purpose of explanation boards will be described separately and each board further sub-divided according
to the various functions involved.

1.2 DC ISOLATOR BOARD (Assembly Drawing No. 400087)

This is split in three distinct sections: isolator, range encoding/decoding, and range logic.

ACTIVE
.--------1 FILT ER f-------,

RANGE
LOGIC

OUTPUT
>------4.....---------~----_e;,.,

GAIN
NETWORK

BOOTSTRAP
+

BOOTSTRAP

I
I
I
I
I
I
I
I
I
I

----- --------l
1.---,._....

INPUT
ATTENUATOR

Hi

Lo

~
± 40V

BOOT INVERTER

-STRAP

FIG. L 1 SIMPLIFIED DIAGRAM OF DC ISOLATOR

1.2.1 Preamplifier Scaling

The simplified diagram, Fig. I: 2 shows the essential features of the isolator scaling circuit. For the purpose of
explanation the same symbols are used (Black triangular contact normally 'made', white triangular contact
normally 'open') regardless of whether the switching is accomplished electronically (F.E.T.) or by means of
relay contacts. In Fig. I: 2 all switching is shown in the 1V RANGE position.
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FIG. 1:2 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING

The various switching combinations for the different ranges are as follows;.-

RANGE GAIN Q41 Q42 Q43 Q44 Q45 RLl

10 mV X100 OFF OFF ON ON OFF OFF

100 mV X10 OFF ON OFF ON OFF OFF

11/ Xl ON OFF OFF ON OFF OFF

10 V --;-10 ON OFF OFF OFF ON OFF

100 V --;- 100 ON OFF OFF ON OFF ON

1000 V -;- 1000 ON OFF OFF OFF ON ON

The different configuration circuits are shown in Fig. 1:3.

Having grasped the basic essentials, reference should be made to circuit diagram No. 430019, Sheet 2 for a
more detailed explanation.

Resistor chain RI - R4, 100 kS1 total, is in series with the Hi input on all ranges from 10 mV - 10 V. The
amplifier end of R4 is clamped by zener diodes ZDS, ZD6 and Q49, QSO to the bootstrap rail which is in turn
clamped to Lo (0) by zener diodes, ZD7, ZDS. This means that the amplifier input can never exceed
approximately ± 3SV: the sum of the zener diode voltage drops. The 100 kSL. chain limits the current in overload.
The power dissipation of the chain is such that 1000 V can be applied continuously.
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INPUT INPUT

1V OUTPUT 10V

IV
1BK

OUTPUT

1V

2K
1 VOLT RANGE 10 VOLT RANGE

INPUT INPUT

100mV OUTPUT 10mV OUTPUT

1V 1V

75K
75K,

$9K1 9K1
'IOOmV RANGE lOmV RANGE

INPUT 9M9 'V INPUT 9M9

IOOV OUTPUT lkV

1V 100K
lOOK 18K

J OUTPUT

1V

2K
100 VOLT RANGE 1kV RANGE

FIG. 1:3 SEPARATE RANGE SWITCHING

On the 100 Vand 1 KV ranges a ~; 100, 1OM input attenuator is switched in. 7his is a matched set of
resistors for low temperature coefficient.

On selecting 10 mY, Q43 and Q44 are turned on: all other F.E.T's are turned off. The output of the
preamplifier is then connected to its inverting input via R 21, R22, R24, R25 an attenuator chain of
-;. 100 which gives the amplifier an overall gain of Xl 00. Q44 connects the preamplifier directly to the output.

On selecting 100 Mv Q42 and Q44 are turned on: all other F.E.T's are turned off. The preamplifier is
connected to its inverting input via R2l, Rn, but its output is attenuated by a --:- 10 attenuator. The
overall amp gain is Xl O. Q44 again connects the preamplifier directly to the output.

With 1V selected Q4l and Q44 are turned on. The preamplifier output is now connected directly to its inverting
input giving a gain of unity.

For 10 V range Q4l is kept on, retaining a preamplifier gain of unity but the output of M2l is attenuated by
10 (R33 - R34) before being passed to the output via Q45 instead of 044.

The 100 V range selects the 1 V range and inserts a -7- 100 attenuator (R57, R60) between the Hi and the
preamplifier input.

The 1 KV range selects the 10 V range and also inserts the same -7- 100 attenuator at the front end.

1.2.2 Preamplifier

The preamplifier is designed to present an input impedance of greater than 10000 MSl for signals up
to±20V.
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Bootstrapping (tracking of both ground lines and supply voltage with input signal) is essential for correct
operation of input bias compensation, input offset voltage compensation, temperature compensation, F.L.T.
switching and common mode rejection.

M23 is a high impedance buffer which looks at the inverting input of the preamplifier. The offset of M23
is adjusted so that its input is within 100 MV of the input of the preamplifier. M23 thus functions as a low
impedance rail following the signal precisely.

By means of zener diode level shifting M24 and M25 produce outputs tracking +10 V and -10 V respectively

from the bootstr!!.p rail. These rails power the preamplifier (schematic 430322) and the bootstrap-amp M23
as well as driving the switching to the F.E.T. gates. For example with +15 V on the high terminal the +ve supply

of the preamplifif~r is +25 V and the -ve supply +5 V. This produces excellent common mode rejection.

It should be ohvioLls that this immediately requires a higher supply voltage than the ± 15 V stabilized rails

provide. With the maximum +20 V of signal this means a supply of +30 V stabilized is needed for the +BS rail

and to provide this nearly 40 V is required. A capacitive inverter driven from M26 provides ±38 V from the

± 15 1 rails.

Zener dIodes ZD3, ZD4 provide levels approximately fifteen volts above and below bootstrap. Emitter
followers Q52 and Q53 provide a low output impedance for these rails which power M24 and M25.

1.2.3 Drift compensation

Q1 of the preamplifier is a well matched monolithic NPN transistor pair exhibiting minimal voltage drift

and low noise characteristics.

To compensate for the current gain match of Q I at different temperatures (approx 1% 10C), the base
emitter voltage is sensed by M2. Its output is linearised by Q2 which has a temperature coefficient similar to that
of Ql. Hence the input bias current is kept constant.

Ml is the output buffer of the preamplifier.

1.2.4 Filtering

In the FILTER mode, a 2 pole active filter is switched in by Q46 and Q47. This provides 36 dB attenuation at
50 Hz increasing at 40 dB per decade, and settles to 0.001% in 350 mS. To allow for fast read rates, negligible
filtering takes place in the DC Isolation circuitry in the FILTER mode, although an effective 70 dB attenuation
at line frequency is still present in the A-D circuitry due to the line locking feature (see section 1.3.2.8).
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On the 10 mV range only, a long time constant single pole filter is always switched in by Q40 providing 36 dB
attenuation at SO Hz and settling to .001% in approximately 10 secs.

O/P

10mv RANGE
& 10mV FILTER

043
,..,-+-~-------+

C14
lnt

1
FILTER ----... ..

Q47

CH
33001

FILTER-~~

Lo

~

Hi

PRE-AMP
INV.INPUT

FIG. 1:4 FILTER NETWORK

1.2.5 Isolator range coding/decoding (Drawing 430019, sheet 1).

M9 - M14 are optical isolators separating the auto range digital circuits from the isolator circuit. The
outputs of M9, MI0, MII form a range code in BCD format. M12 calls up the resistance converter card,
M13 the AC card and MI4 filter.

QI8 - Q23, Q27 and the resistor diode matrix RI82, R189, 0101 - DI40 decode the BCD from
M9 - M11 and recode it for the AC card and the resistance card. Q28 - Q30, Q33 - Q37 code the drive
to the F.E.T's on the DC isolator.

Examining the BCD code more closely:

Range M9 MI0 Mll Q18 Q19 Q20 Q21 Q22 Q23
10 mV 0 0 I I 0 0 0 I
100 mV 0 I 0 I 0 I 0 I 0
1 V 0 I 0 1 0 0 0 I 1
10 V 1 0 0 0 1 1 I 0 0
100 V 1 0 1 0 I 0 1 0 I
1 kV 1 1 0 0 0 I I 0

In the case of Q18 .- Q23 a 'I' represents ~ +15 V and a '0' ~ . 15 V.

These codes remain the same whether DC, AC or n is selected. The outputs of the diode matrix following
Q18, Q23 are modified by the selections of DC, AC or n.

1.2.5. 1 DC coding

When 10 mV is selected the collectors of Q18, Q19, Q23 are at +15 V. Consequently the junction of D127­
Dl3l/R188 is +ve and this turns F.E.T. Q43 on, which gives a preamp gain of X I00.

Q21 is -ve, which turns Q28 on and in turn Q35. This turns Q37 off. The collector of Q37 is now +ve,
turning F.E.T. Q44 on, connecting the preamp directly to the output.
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When 100 mV is selected, the collectors of Q18, Q20, Q22 are at +15 V consequently the junction of D117 ­
0121/R186 is +ve. This turns Q29 off and in turn Q33 off. The collector of Q33 goes +ve and this turns F.E.T.
Q42 on giving a preamp gain of XIO. Q21 is still ve, thus Q28 is on, Q35 off, Q37 off, ano F.E.T. Q44 on, a.ga.in
connecting the preamp directly to the output.

When 1 V is selected neither of the two previous codes are present. Q33 and Q34 are both on; this turns Q36 off
and F.E.T. Q4l on, giving a preamp gain of X!. Q21 is still -ve, so 044 is still on.

When 10 V is selected Q20 and Q21 are high. The junction of D132 - 0134, 0140, RI89 is +ve, turning Q28

off, turning F.E.T. Q45 on. Q36 is still off. This calls up apreamp of unity again O\1t divides the OlJtput by te.n
before passing it to the output.

Or.. both 100 Vand I KV, RLl is pulled in, connecting the 100: I input attenuator in circuit. Q27 is att 15 when

either Q 19 is low and Q23 Iow or Q22 Iow and Q20 Iow. Thus on 100 Vand 1 KV th~ junctjo;n of D1l4 - D116,
D147, RI97 is high, turning Q26 on, pulling in RLl.

If 10 MD is incorrectly selected in DC the 1 KV range will be called up by the range logic on the analogue side

of the opto-isolators.

1.2.5.2 AC coding

When AC is selected Ml3 turns Q3l/Q32 on. These pull RLl in, turn Q35, Q37 on and F.E.T's Q44/Q45 off.
The preamp on th DC isolator is thus totally disconnected from the output. ThIs now receiws its input via
R38 from the AC converter. Note that these actions are effective on AC regardless of the ran,;;\;' selected.

The AC converter receives 4 lines of coded range information via pins 1,3,5,7.

Range Pin 1 Pin 3 Pin 5 Pin 7

10mV 0 I 1 1
100 mV 0 I 0 1

IV 0 0 0 1

10 V 0 0 1

100 V 0 0 0 0
1 KV 1 0 0 0

If 10 Mn is incorrectly selected in AC the 1 K'[ range will be called U!J, by the range logic on the analogue side
of the onto-isolators.

1.2.5.3 Resistance Converter Coding

The collectors of Qi8 - Q23 are fed directly to the resistance converter without being modified in the diode
matrix. However, before the opto-isolators in the range logic an extra range, 10 Mn, is addecl. The BCD code
for this is:-

M9 MIO Mll Q18

o
QI9

o
Q20

o
Q21

1

Q22

I

Q23

I 10Mn

The OC isolator is used on the ohms ranges, with a gaio of Xl on all except the IOn range, when it is XIO. On
selecting ohms, M12 turns Q24 on and Q25 off. This modifies the diode matrix outputs to the DC isolator,
holding Q26 and RLl off on the '100 V' (lOO K) and 1 KV (l Mn) positions. Q28, Q35 and therefore F.E.T.
Q44 are also turned on.

1.2.5.4 Filter

M14 passes the filler command to Q38, turning it on. F.E.T's Q46 and Q47 are both turned on via DI and D2,
s'.vitching in the 2 pole active filter of the DC isolator. A line is also taken from Q38 to the AC converter.

On the 10 mV range only, F.ET Q40 is switched on irrespective of the FILTER or FIL'PER mode being
selected to switch in a single pole long time constant filter.

FILTER can be called up, and is effective on DC, AC and OHMS (where it is useful for resistances in th~

10 Mn region or ",here long unscreened leads are used).
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1.2.6 Auto Range and Range Selection (Drawing No. 430019, Sheet 3).

Range selection can be made by front panel push button, by remote programming via the rear panel, or
automatically by auto range. Function selection can be by either front panel or remote programming.

The basis of range selection is M2, a presettable up -- down counter. If AUTO is not selected, the counter is
prohibited from clocking up or down and the 3 output lines are similar to the three presettable input lines. These
input lines come from MI a 4 input - 2 way multiplexer. Selections of which 3 inputs are connected to the
outputs is controlled by front panel or programme REMOTE function selection. The three outputs of the up _.

down counter drive opto-isolators M9 - Mll feeding a BCD range code to the DC isolator. (See 1.2.5). M6, a

BCD - decimal decoder, together with MS and Q8 - Q12 provide remote range indication for the BeD output

option and range decimal point drives for the analogue to digital converter display.

When autorange is selected (AUTO) two modes are possible. If there is an overload on the range in use
(i.e.> 200,000 digits) an UP command will come from the digital board via 13 - 13 and the counter will clock

up one range. After a fixed period (~10 mS in FILTER and ~ 500 mSin FILTER) the counter will either
remain in a fixed state if the reading is on scale or if still overloaded will clock UP again. This will continue until

an on scale reading is achieved, or the highest range reached. Gating on M7 prevents clocking beyond the top
range. Alternatively, if the reading is too small for reasonable accuracy on the range in use (i.e. < 10,000 digits)
a DOWN command will come from the digital board via 13 . - 14 and the counter will clock down one range.
Again, after a fixed period, the counter will either remain in a fixed state if the reading is between 10,000 and
200,000 digits or if still underscale, will clock DOWN again. This will continue until a reading of > 10,000 digits
is achieved or the bottom range reached. Gating on M4 prevents clocking beyond the bottom range.

The 10 mV DC range can only be selected by the front panel switch or remote programming and the bottom
range in the AUTO mode is 100 mV or 1DOn.

An identical quad 2 way multiplexer M8 is used for function selections. Front panel or remote programming
again selects which information to transfer.

M3, Q7, Q13, Q14, Q17 decode the multiplexer (M8) outputs into AC, DC, OHMS and FILTER which connect
to the analogue-to-digital converter via 13 and to the DC isolator via opto-isolators M12 - M14 (only nand AC
are transmitted, DC is IT and AC).

There are two methods of remote selection. A remote programme link is fitted at the factory and EITHER front
panel OR programming can call up REMOTE. If this link is removed, then only the front panel button can call
up REMOTE and the programme line pin 12 becomes an output flag indicating REMOTE.

1.2.7 Models 01 and 11 AC Converter

The Model 01 AC Converter is an electronic True RMS AC to DC converter operating over a bandwidth of
30 Hz to 1 MHz and incorporating 5 ranges from 100 mV full range to 1000 volts.

The Model 11 AC Converter covers 4 ranges from 1 V to 1000 V and operates up to 100 kHz.

The circuitry is on one printed circuit assembly which plugs into the underside of the DC isola tor board assembly.
There are two main circuit sections, the preamplifier (Drawing No. 430016, sheet 1) which buffers and ranges
the signal in order to present.9 volts full range to the AC to DC converter section (Drawing .1":0. 430016, sheet 2).

1.2.7.1 Preamplifier

The simplified diagram, Fig. 1: 5 shows the essential features of the preamplifier and scaling circuit. For the
purposes of explanation the same symbols are used (black triangular contact normally "made", white contact
normally "open") regardless of whether the switching is accomplished electronically (F.E.':'.) or by means of
relay contacts. In Fig. I: 5 all switching is shown in the 1 V range position.

The various switching combinations for the different ranges are as follows:-

VOLTS OVERALL RELAY F.E.T. F.E.T. F.E.T. F.E.T.
RANGE VOLTS GAIN K2 Q2 Q4 Q3 QS

10 mV 90 6 - 5 OFF OFF ON OFF
100 mV 9 6- 5 OFF OFF ON ON
IV .9 6 - 5 OFF ON OFF ON
10 V .09 6 - 5 ON ON OFF ON
100 V .009 6 - 7 OFF ON OFF ON
1000 V .0009 6-7 ON ON OFF ;)1-1
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FIG. 1:5

Although the reader could, no doubt, puzzle out the different circuit configuration on each range, it will be
quicker to simplify the circuit still further and to show separate drawings for each RANGE setting as shown in
Fig. 1:6

Note that in the model 11 AC converter the 100 mV range is omitted, but all other circuit descriptions are similar

to the model 01.

lM

1 VOLT RANGE

,.,1 M

lOOK

10 VOLT RANGE

l11M

,OOmV RANGE

90K9

10K2
10mV RANGE

lM

IOK2

1-1 M 'M HM lM

100 VOLT RANGE 1000 VOLT RANGE

lOOK

FIG. 1:6 AC PREAMPLIFIER GAIN CONFIGURATIONS
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Having grasped the basic essentials, reference should be made to Circuit Diagram No. 430016, 3heet 1.

Relay KI is energized when AC is selected and directly connects resistor chain R3 - R6 to the Hi input terminal.
The four resistors total 1.11 MD and are capable of dissipating 2 Watts. Capacitors C2, C3, C4 and R7 provide
frequency compensation to increase the accuracy at high frequencies. For the purposes of this description no
further reference to frequency compensation will be made although, of course, every gain defining resistor is
frequency compensated.

The signal current passing through R3 - R6 either flows into the virtual earth (TP I) of the preamplifier via
RIO and C8 or, if K2 is energized 99% of the current is shunted to common providing the -:- 100 condition
required on the 100 and 1000 volt ranges.

The preamplifier itself is of the inverting type, is of high band width and has remarkably low offset drift
characteristics. Q6, Q7 and QIO form a very high bandwidth unity gain buffer. Q6 is a dual F.E.T. operating
in a unique differential mode such that each half tracks thermally. MI is a fast operational amplifier. F.S.V.
resistors R51 and R52 are selected to offset MI such that its offset drift is very low, R41 and R42 such that the
offset drift of Q6 is very low and R34 and R35 to provide zero output offset of the whole preamplifier. This is
finely adjusted by R36.

The feedback network has been described previously (see Fig. 1:5 and I :6). Note that the gain defining resistors
are associated with trim adjust potentiometers and that where this is the case the compensating capacitor network
is also adjustable. Two "twisted-wire" capacitors are also incorporated for very fine frequency flatness adjustments.

The preamplifier is AC coupled at its input with a 1000 volt capacitor allowing AC measurements in the presence
of very high DC bias potentials. Although the AC gain is high on the millivolt ranges C22 and C23 limit the DC
gain to unity.

1.2.7.2 RMS Converter (Circuit Diagram No. 430016, Sheet 2).

The RMS Converter takes the scaled AC signal from the preamplifier and converts it to an equivalent DC signal
suitable for Analogue-ta-Digital conversion. The conversion technique is electronic true RMS sensing as shown
in the simplified block diagram Fig. I: 7.

.---VV'v---,1

-I~

SCALED
SIGNAL ­
INPUT

Vs

PRECISION

FULL

WAVE

RECTIFIER

IVsl
DATRON
290003

RMS
MODULE

Ivs'l
VI

--I
\J

DC
Output

FIG. 1:7 TRUE RMS CONVERTER

With reference to Fig. 1:7 the sections are explained except for the circuitry around M4 which forms Cl 2-pole
active filter with approximately 60 dB rejection at 40 Hz (referred to i;}put).
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Mathematically the description is as follows:-

Output voltage, VO

Vf

where bar notation indicates overrange.

IVsl is the r~ctified form of the input signal Vs.

Since the loop is closed:

Vo

therefore

Vo

Thus Vo is the true RMS value of Vs.

=

Vf

With reference to drawing No. 430016, sheet 2, M2 and M3 form the full-wave rectifier which is of the summing
type, that is, M2 is a precision half-wave rectifier inverter, the output of which is summed with the non-inverted
signal, with a weighting of 2: 1, at the input of M3. This forces a full-wave rectified current to flow in RMS
module M6. Although the simplified block diagram of Fig. I: 7 implied that the RMS module operated with
volt ages, it in fact operates on currents both in and out. Trim resistor R61 balances the rectifier such that a
non-symmetrical waveform provides the same output whether inverted or not.

The output current from the RMS module passes into filter-buffer M4 and is converted to the output voltage.
QIS and Q16 switch in additional capacitors for operating in the FILTER mode down to 40 Hz or lower. MS
is a voltage to current converter which provides a feedback current to the RMS module which is proportional to
the output voltage. R98, RI 09, RIIS are zero adjusts for M3, M4, MS respectively, R67 is an overall gain adjust
and R70 is a high crest factor gain adjust. All these components are coarsely adjusted with FSV resistors. Q23
is turned on in AC and off in the other functions and it switches the output of the AC converter into the
output buffer M22 of the DC isolator.

1.2.8 Resistance Converter - OPTION 03 (Drawing No. 430027, Sheet 1).

This is a true 4-wire measurement and incorporates an active guard for in-circuit measurement. In many cases,
2-wire measurement is adequate and more convenient: a front panel switch is incorporated to provide for this.

The instrument functions by measuring the voltage across an unknown resistance with a known, constant,
current flowing in it.

As can be seen in Section 5.4 of the Operating Manual, 4-wire measurement can eliminate the effects of lead
resistance. However, for short leads of 24jO.2mm wire, the few tens of milliohms error when measuring greater
than 100 ohms soon become negligible; from this point on, 2-wire measurement becomes more attractive.
Referring to drawing No. 430027, the converter is in two parts: a constant current source covering 6 decades
from 10 mA - lOO nA and a low drift voltage follower. It should be noted that when the resistance converter
is fitted the DC isolator La is no longer directly connected to front panel La, but goes via RL I on the
resistance converter. On DC, isolator Lo connects to front panel La. On Ohms, the front panel Lo is connected
to the -ve input of M3, the +ve input of which is referred to DC isolator La. (This remains reference common).
M3 together with output follower Q9, will thus apply a voltage at 1+ such that the voltage at front panel Lo
is reference 0 + offset M3 (which is zeroed to < 10 f.1 V).

Consider 2-wire measurement for ease of explanation: 1+ linked to Hi, 1- linked to Lo, the unknown resistance
between Hi and Lo. A constant current flows from Hi to Lo through the unknown resistance. The Lo terminal
is mamtained at 0 ± < 10 f.1V. The Hi terminal (DVM isolator input) is, I constant x R unknown, above Lo. As
long as the error on Lo is small referred to reference 0, the DVM will read the correct resistance. The voltage
offset error is kept small « I digit) by compensating M3 in the same manner used for M21 on the isolator.
(See Section 2, Maintenance).

•
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DC
ISOLATOR

Hi

Rx

Lo

1- tJ-------,

4-------- ----- RANGE
LOGIC

FIG. 1:8 SIMPLIFIED,Q SCHEMATIC

Seven decades of ohms ranges are provided by 6 ranges of current and 2 ranges of isolator voltage gain. The
diode switch matrix on the isolator board provides 7 lines of information in BeD code. A small matrix on the
,Q card provides gate drive for 6 current selector F .E.T's (Q2 - Q5, Q7, Q8) and for F.E.T. Q6, used for leakage
red uction. MI converts the - 5 V reference voltage from the digital assem bly into a current of 500 /lA flowing in
R5. R5, M2 and the switched resistor chain R6 R54 form a current mirror: the current flowing in the chain
on the right of M3 is equal to the current flowing in R5 on the left of M3 multiplied by the ratio of the right
hand resistor to R5. Put even more simply, the voltage across R5 must equal the voltage across the right hand
chain + offset voltage of M2. Thus a fixed voltage difference appears across the resistance chain; by varying the
value of resistor, the current is varied selecting tappings on the chain.

The various currents produced are:-

F.E.T's 01""

lOO D
IkD
10 kD
lOO kD
1 MD
10MD

IOmA
ImA
100/lA
10pA
1 /lA
100 nA

Q2
Q3
Q4
Q5
Q6 Q7
Q6 Q8

4 basic currents are provided and a 1000: I attenuator used with two of these currents provides two more ianges.

If difficulty is experienced in understanding how the 2M/2K functions as a current divider, remember that the
point the 2M is connected to is I and this will be at most only a hundred ohms from Lo. Lo is maintained
within a few /lV of ref. 0 and the 2K is taken to the ref. O. Thus the 2M is in effect shunting the 2K and the
same voltage therefore exists across tbe 2M as across the 2K. Q6 is switched in when Q7 and Q8 are on, to
sink gate leakagf ';urrents from Q2, QS to ground.
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100nA

1- 2M 2K
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5K 50K

100nA (100K)
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I· 1-

100}JA

~TU4 •
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• •Q2

R6/7

SOOR

FIG. 1: 9 SIMPLIFIED n CURRENT SWITCHING

Protection from overload in the current leads is achieved by positive temperature coefficient thermistors R47
(in the 1+ lead) and R48 (in the 1- lead). Diodes 031 -- 034 and zeners 036, 037 prevent excessive voltages
from reaching the current generator or the voltage follower output. Protection is such that 240 V r.m.s. may be
applied between 1+ and 1- or 1+, 1- to ohms guard or Lo to ohms guard. Following the application of such an
accidental overload the PTC resistors R47, R48 have to cool down and this may take several minutes.

1+.------_

Hi(~--- ...

<)S Rl

S
~)OHMS

< \GUARD
<) R2

S 0,
REFE RE 'ICE
COMMON

La 0--------.

1-0-------.

FIG. 1:10 n GUARD
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The use of ohms guard permits in circuit measurement of resistors, provided shunt paths are greater than 250n
and a suitable tapping point is available. Consider Fig. I: 10. n Guard is reference 0, Lo is, as previomly explained,

actively maintained within a few MV of reL O. Thus there is no voltage across R2 and consequently no current
ill it. R2 can cause no measurement error. Thus all the constant current because it cannot flow in R2, must flow
in the unknown resistance. Voltage follower M3 will simply pass more current into R I from the 1+ terrnin81
until the selected current for the particular range flows through Rx.

1.3 ANALOGUE TO DIGITAL CONVERTER

1.3.1 Analogue Section

1.3.1.1 General Principles

Section 1.3 and Fig. 1:3 of the O[lerating Manual gives .1 very basic description of the prineipies of integration

involved. This paragraph covers in more detail those general principles. Fig. 1: 11 is a block diagram showing

the essentials of the analogue section of the analogue to digital converter. Fig. I: 12 is a timing diagram which
should be referred to in conjunction with Fig. 1: 11 for d full appreciation of the circuit operatiun.

As explained in Section 1.3 of the Operating Manual the analogue section is controlled by timing pulses generated
in the digital section and transferred via pulse transformers T2 and T3 to the analogue side. These timing pulses
control the sequence from RESET to SIG to REF and back to RESET. The sequence is effected by using the
timing pulses to set and then clock a 2 bit binary counter M44. The 2 bit output AB and its complement, AB
drive logic gates which in turn operate F.E.T. switches Ql - Q4, Q6 - Q9.

1.3.1.2 RESET Period and Auto Zero

During this period any residual charge from the previous reading cycle is removed from the integrator capacitor
C30, and the AUTO ZERO circuitry stores the cumulative zero errors of \'135, M36 and M37.

The RESET state is dictated by LOW (--15 V) states at both A and B from M44, when this occurs a HIGH
(-10 V) state appears at the input pins 5 and 6 of the M46 NAND gate producing a LOW (-15 V) at pin 4.
This turns off Q18, which switches Q4 (FAST RESET) on momentarily (approx 1 mS; via CI7 and R26, and
after a short delay (approx. 1 mS) set by C38 and R22 allows Q3 (RESET and Auto Zero) to switch ON.
When B went to a logic '1' at the end of the previous SIG period, it reset M45 F/F to give a LOW state at the
Q output (pin 13) which turned off Q14 allowing Q2 to turn on and turning off Q1. These states of Q1 and
Q2 are maintained from the end of SIG through to REF and RESET.

Also, at the commencement of RESET B changes to a HIGH (- 10 V) state. This appears at pin 12 & 13 of M46
NAND gate causing the output pin 11 to go LOW and turn OFF Q23 allowing F.E.T. switch Q8 to turn 0 .

Now, during RESET the F.E.T. switches are in the states shown in Fig. I:: 1. Q8 connects the output of M35
to theinput of the integrator. Q3 and Q4 close the feedback loop and C30 assumed a charge such that when
C32 samples the cumulative errors of M35, M36 and M37, the stored error is transferred via M49 to the non­
inverting input of M38, to produce zero volts at TP9. This auto zero output from M49 is maintained during the
following SIG and REF periods until being adjusted again, if necessary, during the next RESET period.

1.3.1.3 SIGNAL INTEGRATE Period

Following the RESET period, a timing pulse arrives at T3 the SIG pulse transformer. This sets the binary
counter, forcing A to a HIGH state (-10 V) and ensuring that B is a Low state. The SlG pulse also appears ac
the clock input (pin 11) of 'D' type flip-flop M45, the Q output (pin 13) thus adopts the signal at the D
input (pin 9) -10 V,a high state. This switches ON Q14 which switches on F.E.T. QI and switches OFF
F.E.T. Q2. Ql connects the unknown signal to the X5 amplifier input. Q8 is already ON following the
RESET period and X5 the input signal appears at TP5 and is fed to the integrator.
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If the signal at TP5 is positive then the output of the integrator at TP7 will move off negatively as shown
in Fig. I: 12. MeanWhile, the voltage at TP7 is much amplified by the first stage of the null detector M37.
'::'his stage incorporates clamping diodes D 18 and D19 so that although a large output swing occurs when
the voltage at TP7 departs from zero by only a small amount, the voltage at TP8 is clamped, again as shown
in Fig. 1.12. Further null detector gain is introduced by M38 and through level shifting zener diode D23
to M42. At TPI 0, the null detector gain is such that the output is a logic level of either 0 V for a negative
signal or +15 V for a positive signal as shown in Fig. I: 12. The logic voltage at TP I0 is level shifted by

zener diode D25 to provide either -9 Vor -IS Vvia R29 at the Dinput (pin 5) of the 'D' type flip-flop
M45. With a positive input signal the voltage at pin 5 is HI GH (-9 V).

1.3.1.4 REFERENCE INTEGRATE Period

Aft<:r 20 mS of SIG a STEP guise arrives at pin 3 of M44 to clock M44 and change A to a LOW (-15 V)
and B to a HIGH (-10 V). B at NAND gate pin 13 changing to a LOW (-IS V) produces a HIGH (-14.3 V)
at the output pin 11 and turns ON Q23 which switches OFF the signal path through Q8.

As explained in paragraph 1.3.1.3, with a positive input signal a HIGH state (-9 V) is present at '0' input
(pin 5) of '0' type flip-flop M4S at the end of the SIG period.

Therefore, when A changes to a HIGH on the clock (pin 3) input of M4S at the end of SIG, the HIGH

at t~ 'D' input (pin 5) IS transferred to the Qoutput (pin 1). At the same time a LOW (-15 V) appears at

the Q output (pin 2), which turns OFF Q22 allowing F.E.T. Q7 to switch ON, thus connecting the -5 V
reference to the input of the integrator. Consequently, a reference signal of opposite polarity to the

measured signal is ap plied to the integrator to discharge the capacitor. The reference integrator period
required for discharging the capacitor C30 to zero volts will always be less than 40 mS (except with an
overload signal). To overcome the problem of uncertainty near zero a small proportion of the reference
voltage is fed forward to bias the null detector. This means that even with zero input signal there is a
small reference ramp lasting for a period of time determined by the amount of feed forward (set by RSO
for positive signals and R81 for negative signals). This ensures that a false null detector pulse is not prod·uce.d
as a result of spurious noise generated at the end of the SIC period. For a zero input the display would
read several digits, and thus is compensated for in the main digital counter by ignoring the first few clock
counts.

During the first part of the reference period, f.E.T. switch Q9 is turned OFF. This allows the reference
voltage, attenuated by R73 and Rn to feed a small offset into the null detector. The polarity of the offset
is such that the reference ramp from the integrator (TP7) reaches null detector threshold before the
integrator voltag,e has reached 0 V. When this threshold is crossed, the logic level at the null detector output
changes state, in this case from HIGH, (+ 15 V) to LOW (0 V), which transfers a first null detector pulse
via TI to the control logic. Following an appropriate synchonization delay in the control logic another
STEP pulse arrives at T2 to clock M44, this changes A to a HIGH state (-10 V). This means that both
inputs (pins I and 2) of NAND gate M46 are HIGH, producing a LOW SLate (-15 V) at pin 3, turning QIS
OFF which allows Q9 to turn ON. When Q9 switches ON, the reference voltage is atten~lated by R63 and
R65 and is effectively -0.5 V, also the small offset fed to the null detector via R73 and Rn is removed.
The removal of this offset immediately resets the null detector to its previous state with a HIGH (+ IS V)
at TPIO. The feference to the integrator having been attenuated to 1/10 of its previous value, means that
the integrator capacitor C30 now discharges at 1/10 of the previous rate and continues until zero charge
is reached. At this point the threshold of the null detector, now 0 V, is again crossed and the logic level
at the null detector output again changes to LOW (0 V) transferring a second null detector pulse via TI
to the control logic. The attenuated reference period lasts for approx 100 pS, whereas the full refere'lce
period varies from almost zero to 40 mS for a zero to full scale input signal respectively. Following the
second null detector pulse another STEP pulse arrives at T2 which clocks M44, changing both A and B
to a LOW (-15 V) and thus switching the analogue circuitry back into the RESET mode as described in
paragraph 1.3.1.2.
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1.3.1.5 References

Fig 1.13 shows the essentials of the circuitry for producing the stable +5V and -5V reference voltages.

The stability of the reference is dependent upon the inherent stability of device M39. This device produce,;
an output voltage of +7V with very low temperature coefficient and extremely good long-term stability,

To obtain the SV reference required, inverting amplifier M40 is used with the scaling resistors R66 and R67

being trimmed by R37, R38 and R70, R71 respectively. R76 is used as a fine adjustment to calibrate the

output of M40 to -SV exactly. Similarly to produce the +SV reference, another inverting amplifier M41
is used, having unity gain and being finely trimmed by Rn.

F.S.V.
+15V

F.S.V.

1.3.1.6 Using an External Reference

INTERNAL
- 5V
REF

i
,-- --- ---I
I I
1 I
I i Ii I

EXTERNAL
REFERENCE

FIG. 1: 13 REFERENCES

SET-IV

INTERNAL
+5V
RH

As explained in paragraph 1.3.5, provision is made for replacing the internal reference voltage by an
externally generated voltage reference source. When using an internal reference, the polarity of that reference
is selected opposite to that of the input signal to effect the charging and discharging action of the integrator
as described in paragraph 1.3 of the Operating Manual.

Now, with an external reference, this polarity selection must still operate even though that external reference
may be either polarity at the rear connector.

Block diagram I: 14 outlines the essentials to achieve this polarity selection. Firstly, considering the internal
references, the relay K 1 is in the normally closed position and the -5 V from M40 is fed to the input of unity
gain inverting amplifier M41 to produce the +5 V reference at the output. The +5 V reference via D 15 allows
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Q20 to switch on, this puts a LOW (0 V) at pin 9 of NAND gate M42 and a HIGH (+15 V) via INVERTOR
M43 (pins 9 to 10) at pin 6 of second NAND GATE M42. The output of the first NAND gate M42 (pin 10)
is thus held HIGH irrespective of the logic level at pin 8. Meanwhile, the HIGH at pin 6 of the second NAND
gate M42 enables that gate to invert whatever logic level appears at pin 5. Similarly, the HIGH from pin 10 is
fed to the input pin 12 of a NAND gate M42 which enables that gate to invert the logic level at its other input
pin 13. Thus, overall from TP9 to TPIO three logic inversions occur, that being equivalent to a single inversion.
As explained in paragraph 1.3.1.4, a HIGH (+ 15 V) at IP10 selects Q6, and a LOW (0 V) selects Q7 to switch
the appropriate reference during the REF period.

If now external reference is selected, relay KI connects to the normally open contact, and whatever voltage
is present at the EXT REF socket passes via the X5 inverting buffer amplifier through the relay Kl to F.E.T.
switch Q7 and via the unity gain inverting amplifier to Q6. If, for example, the external source is +I V, then
--5 V appears at Q7 and +5 Vat Q6, just as if the circuitry were operating normally with an internal reference.
Now if the polarity only of the external source is changed then +5 V is present at Q7 and -5 Vat Q6. But the
--5 Vat Q6 now via 1D15, turns OFF Q20 which presents a HIGH to one input (pin 9) of the first NAND gate,
this enables the gate to invert whatever logic level appears at the other input (pin 8). In addition the HIGH
from Q20 collector via INVERTER M43 (pins 9 and 10) places a LOW at pin 6 of the second NAND gate M42
forcing a HIGH at its output (pin 4) irrespective of the level at pin 5. The HIGH now present at pin 13 of the
third NAND gate M42 enables this gate to invert the level from pin 10 of the second NAND M42. Consequently,
there are now from TP9 to TPIO four stages of inversion, being equivalent to non-inversion overall. Summarizing,
the external reference having changed polarity means that whereas previously for a positive input signal, F.E.T.
switch Q7 was selected, now for a positive input signal Q6 is selected. But, checking back, after the external
reference polarity was reversed, -5 V was present at Q6. Therefore, the circuit has still selected the correct
reference polarity to ensure satisfactory operation.

TP9
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DETECTOR------.

INPUT

NULL
rr--'---'---~DETECTOR

OUTPUT

+15V

xl

INT. EXT.
06 EF. REF.

~
!1·5V
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~
±1·5V

-5V TO
!lOV

::; r---mU-l
: I

+o. 3V---H>J I- I I
TO x5 I

±20V I I
I EXT. REF.
I AMP. I
L .....J

FIG. I: 14 EXTERNAL REFERENCE SWITCHING
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1.3.2 DIGITAL SECTION

1.3.2.1 General Principles

Block diagram Fig. I: 15 outlines the essentials of the digital section and should be used with diagram 1: 16
in order to follow the operation of this section.

The function of this section of the circuitry is to generate the timing pulses that when transferred to the
analogue section, control the sequence from RESET to srG to REF and back to RESET. Concurrent with
this sequence, clock pulses are accumulated in a digital counter such that when the sequence is in the REF
period, the number of clock pulses entering the counter is proportional to the length of that REF period,
which is in turn proportional to the measured input signal. At the end of each readillg cycle the count is
stored and fed to the displays.

1.3.2.2 Command

~~o instruct the control logic to take a reading a COMMAND pulse is necessary ar the Command enable
flip-flop 11":21. COMMAND can be generated either internally by the Read rate astable !'vI27 providing for
3 readings/sec, or the front panel MANUAL switch (if HOLD is selected for single shot readings) or externally
via the rear panel BCD socket for systems use. An extended command signal passes via the DELAY monostable
and is delayed by a period appropriate to the function DC, AC or OHMS with or without FILTER, to allow
adequate settling time of the analogue circuitry before taking a reading. When a COMMAND is received
the Command enable flip-flop changes state which inhibits further Commands and admits 500 KHz clock
pulses from the line locked clock to the least significant digit decade counter M9 and the cascaded decade
counters M4.

1.3.2.3 Counter, Latches and Multiplexing

M4 is a large scale integrated circuit which contains the main counter and store (four full decades; one
overrange latch and one overload latch) and also provides a multiplexed BeD output of the count stored in
the four decade latches. The fifth decade counter M9 (least significant digit) is stored by M6 and its BCD
output is introduced onto the multiplexing lines every fifth step pulse from the multiplex oscillator M19,
by the logic 4 pole 2 way changeovEr switch M3. The multiplexed lines are decoded by M2 to prod uce data
in seven segment format.

Before a COMMAND is received and until a subsequent TRANSFER pulse arrives, the stored count from the
previous reading is multiplexed out to the display, the multiplexing frequency being approximately 1 KHz.
The most significant digit (indicating a count of 100,000 or greater) is not multiplexed but is stored by
M13 and fed directly to the most significant digit display.

1.3.2.4 Master Prese'

~oincident with the first clock pulse after a COMMAND a MASTER PRESET pulse (approximately 2 fJ.~,)

is generated and is fed to M4. This sets the 4 decade counters to all zero's and the binary overrange and
overload latches to I 's (equivalent to a count of 30,000). The least significant decade M9 although receiving
clock pulses is not allowed to count but is held preset at a count of 9.

1.3.2.5 Signal Integrate Period

I. summary of the states of the counters during one reading cycle is shown in Fig. 1: 17. As mentioned,
following a MASTER PRESET pulse 1's appear at the overrange and overload latch outputs of M4 and remain
in this state until a further 10,000 clock pulses have been counted when the clock resets to 00,000. At
500 kHz, 10,000 clock counts define a period of 20 mS and this period is used to determine the SIG
period. At 30,000 a Start sig timing pulse is sent lo the analogue section via T3 and after another 10,000 clock
pulses a step pulse is sent via T2, this terminates the SIG period and starts the REF period.
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1.3.2.6 Reference Integrate Period

During the REF period the clock pulses continue to accumulate in the M4 counters, M9 still being held at
9, until a null detector pulse is received from the analogue section via Tl. This pulse is stored by MI6
flip-flop which removes the hold on the least significant digit counter M9. In synchronism with the next
clock pulse the clock input to M4 is switched from the 500 kHz clock to the output of M9 (50 kHz)
and a step pulse is sent via T2 to the analogue section to start the attenuated REF period.

Clock puises now feed the five cascaded decade counters M9 and M4 until the second null detector pulse
appears at T 1. This pulse is used to reset the state of the Command flip-flop M2l enabling further commands to be
accepted, and the 500 KHz clock to the counters is gated out preventing further accumulation of clock pulses.
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I I

SUMMARY OF MOST
LEAST ICOUNTER SIGNIF. CLOCK

DECADES TO SIGNIF. CLOCK
SECiUENCE DIGIT M4 DIGIT I(BINARY)

I

READING ,-, , ,,,- -, -/ -

FROM
, I CLOCK

PREVIOUS
,, , -, -, ,-, , I STOPPED

CYCLE - -

COMMAND PRODUCES MASTER -If-If-'I - START
START PRESET WHICH SETS I I I -, ,,

30,000 AND HOLDS LEAST 500kHz CLOCK
SIG. , I '-"-"-"-,..~ -, .. I-

SIGNIFICANT DIGIT AT 9 500 kHz

AFTER 10,000 CLOCK ,-, ,-, I-I '-I ,-r ,-, I-IEND PULSES(~20mS)COUNTER 500 kHz 500kHz
SIG. AT 00,000 (:40,000) LEASl Lil-1 '-I '_I I_ll_,..-- -, ..11-

SIGNIF. DIGIT STILL HELDAT9 -

START I-I I-I. I-I I-I I-I , I-,
1 CLOCK PULSE LATER 500kHz

,
500kHz

REF. il- I -
'- , '-"-"-, I ..I- ,.It-

-

FIRST I-I , ,/ ,- ,- -
NULL COUNTER HAS REACHED, ,

500kHz I-I 500kHz
DETECTOR FOR EXAMPLE: '-I I -, -' ,,,- ..~ -, ..It-

PULSE -

START I-I , , '/- ,- -, /-/
ATT. 1 CLOCK PULSE LATER 50 kHz 500kHz

L, , -, _I , , -, .. I- L,.It-
REF. -

FINAL
SECOND NULL DETECTOR ,-, I , '1- ,- I-I -,
PULSE STOPS CLOCK & STOP

READING -, -, ,,,-, -
PRODUCES TRANSFER L' I ,- CLOCK

FIG. 1: 17

1.3.2.7 Transfer

When the COMMAND enable Oip-Oop is reset by the second null detector pulse, a TRANSFER pulse is
generated by M21 to instruct the counter latches M4 and M6 to store the new count, which is then multiplexed
out to the displays. Coincident with the TRANSFER pulse a third step pulse is passed via T2 to the analogue
sector to start the RESET period. Both the analogue and digital sections remain in this state until the next
COMMAND pulse arrives.

1.3.2.8 The Line Locked Clock

For optimum rejection of mains borne interference in the analogue circuitry it is important that the SIG period
is an exact multiple of the line period (normally 20 mS). As the line frequency (nominally 50 Hz) is subject to
small variations, the high rejection obtained is only preserved by changing the SIG period accordingly. To
achieve this, the 500 KHz clock frequency is changed in sympathy with line frequency variations, commonly
called 'line locking'.

Block diagram Fig. I: 18 shows the line locking network. A sample of the line frequency is shaped into a line
frequency square wave by M29.

This square wave is passed to --;- 2 Oip-Oop M30 to produce an approximately 25 Hz output.

The clock used to feed the counters in the digital section consists of an astable oscillator Q44 and Q45 with a
nominal freq uency of 500 KHz. It is provided with additional circuitry such that a logic level at one of two inputs
(TP20 or TP21) can increase or decrease this frequency by about I %. The application of either of these FAST/
SLOW signals turns on either Q48 or Q49, thus charging or discharging capacitor Cl12 via R119. The voltage
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on C112 is buffered by Q46 and Q47 and appears on capacitor C III (TP22). The longer the fast or slow

signals are applied, then the further the control voltage at TP 22 will drift and this change varies the discharge
rate of timing capacitors Cl 09 and ell 0 and thus effects the required change in frequency.

The nominal 500 KHz from the clock oscillator is fed to a -:- 10,000 counter. This counter is held in reset
by the high state of the 25 Hz square wave mentioned before. When the 25 KHz changes to a low the
-:- 10,000 divider starts counting. After 10,000 clock pulses an output appears from the counter and is stored
by M30, this is fed to the logic changeover switch M32. This switch is changed over when the 25 Hz square
wave returns to a high state. This means that depending upon the frequency of the clock being high or low,
the output of the -:- 10,000 counter arrives at the changeover switch early or late respectively. If the output

of M30 is produced early, then a logic high state appears at TP21 and remains until the switch changes over.

If the switch changes over before the output of M30 has changed then a FAST logic level appears at TP20

and remains until the output of M30 does change.

In this way, the frequency of the clock is changed up or down to correspond with line frequency changes. It
should be noted that although the maximum duration of the SLOW/FAST signals is 20 mS, in practice once

the clock has 'line locked' after switch on (approximately 3 mins) the SLOW/FAST signal duration is typically

5 /lS. This means that any change in clock frequency taking place whilst a reading cycle is in progress introduces
a negligible error in the displayed reading.

T P21

LINE -;-2INE FREQUENCY FREQUENCY 25Hz LINE LOCKED
F-F

1~SOHz SQUARER M30 SQUARE
M29

I

1~ RESET •
-;-10,000 FAST/SLOW- COUNTER CHANGEOVER

M33 1.132

TP20 X--< r-x

:::500kHz FAST

CLOCK 500 k H z -.-
J

'- ASTABLE
Q44, 0 45 ..sLOW

L

TP23

FIG. 1:18 LINE LOCKING BLOCK DIAGRAM

1.3.2.9 External Control

The internal commands from the read/rate astable may be inhibited by the HOLD external signal (via the
,BCD connector or front panel switch). A reading is then initiated by generating a command via the
COMMAND BeD control line of the front n;jn~l MANUAL switch, This is routed via th", D"lay Monostablc,

M24. A logic '0' on the DELAY control line will automatically insert a delay equal to the settling time of
the analog circuitry.

r .3.3 Power Supplies

1.3.3.1 General

The mains transformer and power supply components are situated along the right hand side of the Analogue­
Digital board when viewed from the front. Transformer T4 is of toroidal construction with a split primary
comprising two 115 V windings. These are intended for either series or parallel connection, depending on the
line voltage. An earth screen is interposed between primary and secondary windings to minimise electrostatic
coupling, this is grounded to line earth. Entirely isolated from the earth screen and all windings is a further
electrostatic screen fitted to act as a Guard Screen.
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1.3.3.2 +15V, -15V and +5V Supplies

!vlains Transformer T4 has three secondary windings each with its separate bridge rectifier and solid-state
regulator. Outputs from M47 and M48 are connected in series to provide DC supplies required for the entire
analogue circuitry throughout the instrument. These regulators are capable of 500 mA output.

The third regulator M50 produces the +5 V DC supply, which is used to power all the logic circuitry in the

instrument and the DC inverter for the tl80 VSperry supply. This regulator is capable of 1ampere output
and all regulators include fold back current limiting and thermal shut-down, to provide short circuit .

protectIOn.

1.3.3.3 +180V and -8V Supplies

The + 180 V supply is required for the seven segment cold cathode (Beck man) displays, and the -8 V for the VGG
supply to PMOS integrated circuit M4, and the line locking circuitry.

:he +180 V is produced by a DC to DC converter stepping up from the +5 V supply. Transistors Q40, Q41
form an astable multivibrator driving Q42 which switches the centre tap of the primary of the step-up
transformer T5 to 0 Vat approximately 12 KHz. One side of the primary is connected via L I to +5 \t and
the other half of the primary acts as an auto-transformer to produce a voltage switching from +5 V to -5 V.

When this voltage is +5 V capacitor Cl 06 charges through RI 07 and D32, when the transformer voltage
switches to -5 -/, Cl 06 being already charged to 5 V prod uces - 10 V as its negative terminal. Capacitor Cl 07
then charges through D3l from Cl 06. After several switching cycles the negative voltage at Cl 07 builds up
and is limited to -8.2 V by Zener Diode D33. The secondary produces a high voltage square wave which is
rectified and smoothed by W4 and CI08.

1.3.4 Display

The Display comprises seven segment cold cathode (Beckman) digits operating from a 180 V DC supply line. The

complete assembly is mounted on the front of the A - D assembly and at right angles to it. The segment drive lines

from the decoder driver on the A - D pass via the soldered right angle connector directly to the pins on the
displays. The five decade displays are multiplexed by the anode switches Q I to Q5, the seven segments of each
decade being connected in parallel and taken to the decoder driver M2 on the A - D assembly. The decimal
points DP2 to DN are driven by QIO and multiplexed by Ql to Q3 with the decade displays. The decimal
point DP 1, the overrange digit and the + and -- indicators are multiplexed in parallel with the two least
significant decades by Q4 and Q5. The inputs to the anode switches Q1 - Q5 are AC coupled from MI buffer
which is fed from M4 on the A - D assembly. The function indicators V, mY, MD, kD, D and EXT REF are
incandescent long life lamps again driven by signals from A - D assembly.

1.3.5 External Reference (Ratio)

Under normal operation the references for the analogue to digital converter are provided internally on the
A - D P.C.B, and an option is available for using an external reference when required. The external reference
may be in the voltage range 0.3 V to 2.0 V and be of either polarity. as internal circuitry senses the polarity of
both signal and reference inputs and enables 4 quadrant ratio measurements to be made.

The use of an external reference enables ratio measurements of VDCjV EXT REF, ACjEXT REF and
OHMSjV EXT REF to be made.

Provision is made for switching to an external reference by operating the 'EXT REF' switch on the rear panel,
or with remote programming pin 7, when the rear panel switch is in the 'INT REF' position. When an external
reference has been selected either by the rear panel switch or remote programming, a logic signal EXT REP is
available at the BCD output socket, pin 25 and EXT REF shows in the front panel display.

The external reference voltage should be ccmlleetccl to the 'EXT REF INPUT' socket.
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For valid ratio measurements a X5 voltage gain is required between the external voltage reference and the
voltage presented to the converter integrator (to match the X5 gain in the signal path provided by M34 on
the A D P.C.B.).

The external reference amplifier, the essential features of which are shown in Fig. 1: 15, provides X5 gain and
presents a high impedance to the external voltage.

Amplifier Ml and M2 are used in the non-inverting configuration producing a high input impedance.
Amplifier M3 produces a differential input to single ended output conversion and gives an overall gain
of X5.

The switching of internal to external reference is achieved using relay K1.

Pin Connections as seen from rear.

E Input Hi

D Input Lo

H Analogue Common

10 k 50 k

lOOM

M2
l)------------1+

10 k

50k

M3
+ EXT. REF. KI'",."c:

INTERNAL
-5v REF.

FIG. 1: 19 EXTERNAL REFERENCE AMPLIFIER
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An alternative ratio option is available for a 3V to 20V and 30V to 200V external reference. In this
case the overall gain to that external reference is x.S and x.OS respectively, as opposed to xS for the O.3V
to 2.0V version.•)therwise operation is as for the low voltage reference version.

Pin connections seen from rear.

IOVjIOOV
external reference range

A Input Hi 1av
B Input La Iay
D fuputLo IOOY
E Input Hi IOOV
H Signal input La
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SECTION 1,

MAINTENANCE

INTRODUCTION

General

Regular maintenance of the instrument will enable the user to have confidence in measurements made as
well as ensuring the highest accuracy possible.

Normally this will consist of checking the calibration at, or before, the end of the guaranteed specification
validity period and adjusting where necessary.

Section 4.2 of the Operating Manual gives a routine for checking the instrument is working within its specified
accuracy and may be used as the first stage of an instrument check.

Any readings found to be grossly out of specification should be treated with suspicion as they may indicate
a fault.

A routine calibration procedure is given in Section 2.2 of this manual.

Before attempting any calibration it must be ensured that the test equipment is of sufficiently high accuracy.
The test equipment required is specified in Section 2.2.2. It is also recommended that Section I, Technical
Description, be read before commencing, in order that some idea may be gained of the purpose and possible
interaction of the various adjustments.

The circuit diagrams and printed circuit board layouts are contained in Section 4 of this manual.

In case of difficulties or for general advice in servicing your instrument, do not hesitate to contact our Customer
Service Department. (For the address and telephone number, see the front of this manual).

Removal of Covers - Access for Calibration or Repair

Access to the interior of the instrument for routine calibration, or repair, is achieved by removing the four
screws securing the top cover, two screws at each side, and lifting the cover clear of the instrument. Removal
of the bottom cover is achieved in an identical manner. The top cover provides access to the Analogue to
Digital Converter, the DC Isolator and the External Reference option. The bottom cover provides access
to the AC and Resistance Options and BCD Output option. With both covers removed the instrument is
still operational, may be inverted without component damage and full mechanical rigidity is maintained
during servicing operations.

NOTE: The front panel terminals are insulated from the instrument case, enabling the internal circuitry to
float at potentials greater than earth, so the potenti~l of the internal Guard Shields can also reach dangerous
levels. In addition, mains supplies appear on exposed conductors in the instrument. Therefore great care
should be taken when handling an instrument with covers removed if the input terminals are connected to
an external source or the mains supply is connected.

Access to the Display Board is achieved by removing the front panel. Disconnect the mains supply to the
instrument and any connections to the input terminals. Remove the top and bottom covers as described
in previous paragraph. Disconnect all internal leads from the input terminals. Remove the four screws
fastening the front panel to the side panels, two screws each side, and the nuts from the studs on the front
panel which pass through the centre screen. Draw the front panel forward until it clears the switches and
remove the front panel to gain access to the Display Board (it should not be necessary to disconnect the
'power' switch).
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2.2 ROUTINE CALlBRAnON

2.2.1 General

The following section contains a calibration procedure which should be carried out at the end of the

Specification Validity period, as stated in Section 4.1.1 of the Operating Manual, or when the instrument

is found to be out of specification.

Routine calibration should be completed at an ambient temperature of 23 0C ± 10C if the instrument is
to meet its specification over the given operating range. Before commencing calibration allow 2 hours 'warm
up' at ihis temperature with the upper and lower covers fitted in position but not fastened in place. The
guard screens covering the boards should be left undisturbed throughout calibration.

For the greatest accuracy and for the minimum time spent calibrating, it is necessary for the boards to remain

at their correct working temperature throughout a recalibration. Allow at least two hours warm up before

commencing calibration. The top and bottom covers should be left in position whenever possible except

when the actual adjustments are being made. AC, Voltage and Ohms options are initially calibrated with

the instrurr(~nt turned over. After the calibration procedures have been followed through, the instrument

shouLd be left the correct way up with the covers on for at least an hour for the internal temperature to
stabilise again. If the calibration procedure is now repeated, it will be possible with relatively few adjustments
to bring the instrument to optimum calibration.

Calibration of functions should always be in the sequence given.

2.2.2 Test Equipment Required

Test equipment specifications for fault finding, calibration and performance verification are given below.
Generally, calibration sources should only be used where the accuracy specification exceeds that of the
instrument by a factor of at least 4.

2.2.2.1 DC Calibrator

DC Calibration Source: Accuracy .00 I% or better,

e.g., Julie Research DYS 106.

Precision 100: .. attenuator, ratio accuracy better than 10 ppm, nominal impedance 10 kn 100 kn.
('T'his is needed where the calibration source does have the required accuracy at 100 m V and 10 mV).

2.2.2.2 DC Voltmeter

High sensitivity, fully floating DYM or null detector capable of resolving 10 }lV.

NOTE: (This is only required when Analogue Output option AD I is fitted).

Otherwise a meter capable of measuring 1 Volt ± Y2 Volt.

2.2.2.3 AC Calibrator

Precision AC source capable of 0.02% accuracy at L.F. and 0.05% at lOO KHz. Ranges 10 mY to 1000 Y.

NOTE: This is only required if option 01 or 11 is fitted.

2.2.2.4 Crest Factor Signal

A calibrated assymetric crest factor signal of magnitude approximately one volt to an accuracy of 0.02%.

NOTE: This:s only required if option 0 I or 11 is fitted. If it is not available the relevant steps in the
calibration procedure may be omitted, the effect being a possible loss in accuracy for high crest
factor signals.
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2.2.2.5 Precision Resistors

A set of resistance standards lOOn to 1OMn in decades, the lOOn and 1 kn to be 4 terminal resistors.

Calibrated accuracy better than .001% up to 1 Mn, .01% at lOO Mn.

NOTE: These are only required if option 03 is fitted.

2.2.3 Procedure

2.2.3.1 General

Read Section 2.2.1 before proceeding.

Abbreviations: TP
w.r.t.

Test Point.
with respect to.

2.2.3.2 DC Voltage Calibration

A - D Converter Board Assembly - Drawing No. 400094.
DC Isolator Board Assembly - Drawing No. 400087.

If the instrument is fitted with an analogue output (option AOI), it is necessary to calibrate the DC isolator
for correct analogue output and then calibrate the A - D converter for correct displayed readings. If an
analogue output is not fitted and the instrument is undergoing routine recalibration, steps 4, 5 may be
omitted, these adjustments being made on the digital board instead (steps 6, 9).

DC Voltage calibration involves adjustments on both boards referred to above. The following procedure
is divided into sub sections, the titles of which indicate to which board the component designators contained
within that section refer.

For all the following adjustments - DC Mode and Filter should be selected.

I. Line-locking adjustment. Connect an external DVM between logic 0 V (located between integrated
circuits MI4 and MI5) and TP22, both on the digital board. Adjust R 112 for a voltage of -I Volt ±
Y2 Volt at this point. Note there is a long settling time associated with this adjustment.

Preliminary DC Isolator board adjustments.

2. Select lOOm V range and connect a ID megohm resistor between Hi and La. Note the reading is noisy
and takes time to settle. Adjust R65 for less than 200 /lV displayed (= 20 pA input current).

3. Leave on 100mV range, and short input. Adjust R75 (Front Panel mV offset adjust) for zero displayed.

Steps 4 and 5 apply only if an analogue output option is fitted.

4. Switch to ID V range and connect null detector or DVM between analogue output Hi (or TP3) and
input Hi. Adjust R75 for null or zero (± 30 /lV).

5. With the null detector or DVM connected as before (step 4), switch to I V range and apply +1 Volt.
Adjust R69 for null or zero ±30 /lV. Check with _. I Volt applied. The null detector may now be
removed as the analogue output is calibrated.

Analogue to Digital Board scale adjustments.

6. With instrument on 10 V range and input shorted, adjust R82 for zero (bouncing polarity) on display.

7. Select 10 V range and apply +10 mY. Adjust R46 (lOO dig. pot) for +100 digits displayed.
NOTE: Earlier instruments do not have R46 fitted. Here adjustment for both 10 and 100 digits is
effected by potentiometers R80 and R81.

8. Apply +1 mY. Adjust R80 for 9 bouncing to 10 digits displayed. Apply -I mV and adjust R81 for
a similar display.
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9. With +1 Volt applied on the I Volt range, adjust R76 for +1.00000 Volt (± 1 digit) displayed. Apply
-I Volt and adjust R78 for a 1.00000 Volt (± I digit).

:)C Isolator board full range adjustments.

la. Select 10 V range. Apply +10 Volts and adjust R70 for +10.0000 (± I digit) displayed. Check ·10 Volts
reads correctly.

11. Check inputs of +19 Volts and -19 Volts are displayed correctly (± 4 digits).

12. ~elect 100 V range. Apply +100 Volts. Adjust R71 for 100.000 (± 1 digit) displayed. Check for -100 Volts
applied.

13. ~elect 1000 V range. Apply +1000 Volts. Adjust Rn for t 1000.00 (± I digit) displayed. Check for
·1000 Volts applied.

(Note: Take care that> 500 V pk is not applied between signal Lo and earth).

14. Select 100 mV range. Apply +100 mV and adjust R67 for +100.000 (± I digit) displayed. Check for
-100 mV applied.

IS. Select lam V range. Apply plus and minus lamV and adjust R68 for a total span of 20.0000 m V (t 1 IlV)

e.g. +9.9990 and --10.00 I0 m V. Repeat until span is correct. This procedure is necessary due to thermal

E.M.F.'s which can be nulled out with the front panel mV offset control if desired.
Note: There is a long settling time associated with this adjustment.

The DC isolator board and digital board are now calibrated.

2.2.3.3 AC Voltage Calibration (Options 01 and 11)

AC Converter Board Assemhly - Drawing No. 400037.

In general it will be necessary to proceed through all the steps below. However, if the instrument is within

specification for applied inputs of zero, 1 m V, 10 mV, 100 m V on the 10 V range, steps 1 - 8 may be omitted.

Cn the AC Convener options in particular various controls interact and the adjustments must be carried out

in seq uence.

Important
An AC calibration is normally done after the basic DC instrument has been calibrated. If it is intended to
calibrate the AC option without first fully calibrating the DC', steps I -- 9 in the DC Calibration procedure
at least must be followed.

Before proceeding, ensure the introductory notes on the calibration procedures have been read.

For all the following adj ustments AC Volts and Filter should be selected.

1. Select 10 V range and short input. Turn R98 and RI 15 fully clockwise and RI09 fully anticlockwise.

2. Gradually turn Fl 09 clockwise until between 30 and 40 digits are displayed. Do not pass through zero.

3. Turn Rll5 anti-clockwise until display starts to oscillate, and then rotate slowly clockwise until
oscillations just stop. On some instruments a 'catching diode' has been fitted to inhibit the oscillation.
If there is no oscillation sense TP9 with an oscilloscope and adjust RI 15 until TP9 is zero ± 200 mY.
(TP9 is located immediately below R70).

4. Turn RI09 slowly clockwise until display shows .0000 (± 5 digits).

5. Apply la mV 500 Hz, and adjust R98 for a display of .0095 ±4 digits.

6. Adjust R36 for minimum reading (if zero, re-adjust R98 and repeat adjustment of R36).

7. Re-adjust R98 for .0095 (± 4 digits).

8. If the input is now shorted again the display should indicate between 0 and 15 digits for an 0 I option,
or up to 25 digits for a 11 option. (If not, steps I 7 should be repeated).

Full Range Adjustments.

Each range on the convert~r is adjustable in gain by a variable resistor and a parallel trimming capacitor. The
ranges are calibrated for a full range input signal at the two nominal frequencies 500 Hz and 50 kHz. By noting
the readings at other frequencies, i.e. 50 Hz, 5 kHz, 20 kHz and 100 kHz, and by checking the accuracy
specifications for the instrument at these frequencies an improved frequency response may be obtained for
further minor adjustments.
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Note there is a single gain control, R67, for the converter which adjusts full range on all ranges equally.
This can be used whenever all ranges are found to be either high or low. Otherwise ranges should be adjusted
individually and in sequence as detailed below. R67 should be approximately in the centre of its travel
before proceeding.

Adjustments below should be made until the reading is within 10 digits of nominal.

9. Switch to 1 Volt range and apply 1 Volt at 500 Hz. Adjust R 16 for correct reading.

NOTE: If a high crest factor signal is not available, Steps 10 and 11 may be omitted, the effect being
a possible loss of accuracy for high crest factor signals.

10. Apply crest factor signal as previously described.
Note output when pulses are - VE going at input. Reverse the input and adjust R6l for a similar

reading with tVE going pulses (± 10 digits).

11. Calibrate the high crest factor signal using R70. Re-check step 9 and repeat calibration of R70 until
both are correct.

12. Apply 10V500Hz, 10 V range. Calibrate using R18.

13. Apply 10 V SO kHz. Calibrate using C15.

14. Reduce frequency to 5 kHz and check that the reading is within ± 20 digits of nominal. If not it
will be necessary to move the wire joining R4 and R5; making it more 'earthy' will bring down the
reading at 5 kHz. Repeat step 13 and re-check. This should only be necessary after component
replacement.

15. Apply 1 V 50kHz, I V range. CalibrateusingCl3.

16. Reduce the frequency to 5 kHz and adjust twisted pair capacitor C55 to bring output to within 20 digits
of nominal (closer coupling will increase the reading). This can be adjusted without removing the guard
shield by varying the capacitance of the coupled wire capacitor, accessible with a screwdriver through the
guard shield holes. Repeat step IS and re-check. This should only be necessary after component replacement.

17. Apply 100 V 500 Hz, 100 V range. Adjust R9 for correct reading.

18. Apply 100 V 50kHz. Adjust C6 for correct reading.

The following steps apply to 0 I options only:

19. Apply lOO mV 500 Hz, 100 mV range. Adjust R26 for correct reading.

20. Apply 100 mV SO kHz. Adjust C20 for correct reading.

21. At this point the 1000 V range can be checked for full range signals. There are no adjustments but
both the 10 Vand 100 V adjustments have some effect.
N.B. Take care that>500 V pk is not applied between Lo, guard and earth. Also ensure that the

maximum gain bandwidth product is not exceeded, e.g. 20 kHz at 1000 Volts.

The AC Converter is now calibrated.

2.2.3.4 Ohms Converter Calibration (Option 03)

Converter Board Assembly .- Drawing No. 400089.

important
An ohms board calibration is normally done after the basic DC instrument has been calibrated. If it is intended
to calibrate the ohms option without first fully calibrating the DC, steps I - 9 in the DC calibration procedure
at least must be followed.

Before p[oceeding ensure the introductory notes on the calibration procedures have been read.

Throughout the following adjustments OHMS and FILTER should be selected unless otherwise stated.

The lower ohmic value resistance standards (lOOS/., I kS/.) should be connected in the normal manner for 4 wire
measurements whereas the higher values may be connected for 2 wire measurement. Ensure the 2 wire - 4 wire
switch on the instrument is in the relevant position.
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Before proceeding re-check step 3 in the DC voltage calibration procedure.

I. Select 4 wire on the 2 wire - 4 wire switch and apply a 4 wire short to the input terminals. This may
most simply be done by connecting together 1+, Hi, and Lo.

Select lOOn. range. Adjust R55 on the ohms board for .0000 displayed.

2. Select lOaD range and connect lOaD resistance standard. Adjust R50 for 100.000 (± 2 digits) displayed.

3. Leave the 100D resistance standard connected and insert a 100£1 resistor (t 5%) in series with the I-lead.

Adjust R49 for 100.000 (± 3 digits) displayed.

Repeat steps 2 and 3 until the displayed reading is correct in both cases.

4. Select IkD range and connect the IkD standard. Adjust R52 for 1.00000 (t 2 digits) displayed.

5. Select 10kD range and connect the 10kD standard. Adjust R53 for 10.0000 (t 2 digits) displayed.

6. Select 100kD range and connect the I OOkD. standard. Adjust R54 for 100.000 (t 2 digits) displayed.

7. Select I MD range and connect the I MD standard. Adjust R51 for 1000.00 (t 4 digits) displayed.

8. Select 10MD range and connect the 10MD. standard. Note the reading will appear noisy and may take
time to setlle. Adjust R59 for 10.0000 (± 30 digits) displayed.

9. Repeat steps 7 and 8 until both are correctly adjusted.

The Ohms converter is now calibrated.

1.2.3.5 External Reference (Ratio) Calibration (Option R03)

Ratio amplifier (I V liP) board assem bly - Drawing No. 40009 I.

A - D Converter board assembly - Drawing No. 400094.

Polarity ;)uadrant definitions:

Quadrant 1 . positive signal, positive external reference

2 - positive signal, negative external reference

3 - negative signal, positive external reference
4 _. negative signal, negative external reference

1. Select External Reference on the rear panel slide switch. Select I, DCY, Connect the DC Calibrator
to the voltage input terminals on the front panel of the instrument and the external reference 'Signal
Inputs' to obtain a voltage ratio as defined by quadrant I when positive signal is applied.

2. Apply +0.3 V and -·-0.3 V alternately (Le. from quadrant I to 4) and adjust R24 (on the External
Reference Board) to obtain the same reading on the display ± 2 digits for both quadrants (allow adequate
settle time when changing quadrants).

3. Apply +2 V and adjust R14 (on the External Reference Board) for a reading on the display of 1.00000.

4. Connect the external reference 'Signal Inputs' to obtain a voltage ratio as defined by quadrant 2 when
a positive signal is applied. Select External Reference.

Apply +0.3 V and -0.3 V alternately (Le. from quadrant 2 to quadrant 3) and adj'.lst R79 ('Ref Zero'
on the A - D Converter Board) to obtain the same reading on the display ± 2 digits for both quadrants.

5. Select Internal Reference. Apply I Y. Adjust R78 ('-I V' on the A - D Converter Board) for a reading
of 1.00000 ± Y2 digit.

6. Select External Reference. Apply· 2 V (i.e. in quadrant 3) and adjust RI9 (on the External Reference
Board) for a reading on the display of 1.00000.

7. Repeat steps 4 to 5 until the readings are correct without any further adjustment.

8. Repeat steps I lo 6 until the readings are correct without any further adjustment.

This completes the calibration procedure.
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2.2.3.6 External Reference (Ratio) CaliLration (Option R06)

Ratio amplifier G~~ V liP) board assembly - Drawing No. 400125

A - D Converter board assembly - Drawing No. 400094.

Polarity Quadrant definitions:-

Quadrant I positive signal, positive external reference
2 positive signal, negative external reference
3 negative signal, positive external reference
4 negative signal, negative external reference

1. Select External Reference on the rear panel slide switch. Select 10, DCV. Connect the DC Calibrator
to the voltage input terminals on the front pand of the instrument and the external reference 'Signal
Inputs' to obtain a voltage ratio as defined by quadrant I when positive signal is applied.

2. Apply +3.0Vand -3.0V alternately (i.e. from quadrant I to 4) and adjust RI5 (un the External

Reference Board) to obtain the same reading on the display ± 2 digits for both quadrants (allow adequate

settle time when changing quadrants).

3. Apply +20V and adjust R5 (on the External Reference Board) for a reading on the display of 10.0000.

4. Connect the external reference 'Signal Inputs' to obtain a voltage ratio as defined by quadrant 2 when
a positive signal is applied. Select External Reference.

Apply +3V and -3\/ alternately (i.e. from quadrant 2 to quadrant 3) and adjust R79 ('Ref Zero' on
the A - D Converter Board) to obtain the same reading on the display ± 2 digits for both quadrants.

5. Select Internal Reference & I V range. Apply -I V. Adjust R78 (' -1 V' on the A - D Converter Board)
for a reading of -1.00000 ± Y2 digit.

6. Select External Reference & 10V range. Apply -20V (i.e. in quadrant 3) and adjust R5 (on the
External Reference Board) for a reading on the display of ·10.0000.

7. Repeat steps 4 to 5 until the readings are correct without any further adjustment.

8. Repeat steps I to 6 until the readings are correct without any further adjustment.

9. Select quadrant I and apply +200V. Adjust R2 (on the External Reference Board) for a reading on the
display of lOO.OOO.

10. Select quadrant 3 and adjust RI for a display of 100.000.

11. Repeat steps 9 and 10 until no further adjustments are necessary.

2.3 REPAIR AND COMPONENT REPLACEMEI'IT

IT IS RECOMMENDED THAT THIS SECTION BE NOTED BEFORE UNDERTAKING ANY REPAIR.

A fault in the analogue circuitry will require the internal Guard Shields removing for access to the components
and subsequent recalibration. Digital integrated circuits are fitted in sockets and can be replaced without
disturbing the calibration of the instrument (although it is advisable to verify the performance after any
component change).

The method of manufacture evolved by DATRON to ensure high reliability and stability involves elevated
temperature 'burn-in' at both component and instrument level. In addition, operational amplifiers and other
devices are selected for certain parameters. Hence many of the components used, although originally of
a standard type, have a performance which can only be identified by a DATRON part number. These
devices are held as stock items by DATROJ'.: who should be contacted if replacement i:; necessary.

Replacement of certain active devices and precision resistors also necessitates the re-selection of their
associated F.S.V. [Factory Selected Value] resistors to accommodate component tolerances. These
resistors, often high stability, metal film types are used to preset an offset or reference selting, usually
with fine adjustment provided by an associated potentiometer. For information concerning the re-selection
of F.S.'l. resistors, the relevant sheets are available from DATRON.

Replacement of analogue components should be followed by recalibration of the relevant part of the circuit
and details of these procedures are available from DATRON. Full routine calibration should then be carried
out to ensure the instrument is within specification· . if in any doubt consult our Customer Service Department.

When replacing semiconductor devices take great care re avoid overheating them during soldering... each
joint being made as rapidly as possible. Although the use of a thermal shunt between semiconductor device
and the soldered joint is strongly recommended, it is realised that it is impractical to use one in many
instances...particularly when unsoldering a multi-lead device from a high density circuit board, a suction
de-soldering tool is recommended.

When working on the isolator board. special consideration should be given to the effects of board leakage.
/Uthough active guarding is used extensively to reduce these effects, it should be borne in mind because of
the high input impedance and sensitivity invoJved.
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL ~iANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

~1 ~A 22K IJ% 2W Carbon 4

'O'h A?l< q;-k; -.H-l ,.. 0 •...h".., Mullard CR25 2

R6 000103 IOK 5% ~ W CARBON . " 1I 47>

R7 000105 I'M 5% ''4W CARBON " " 4

RR 000101 10K r:rrb .,p,.,- Carbon Mullard CR25 -
----

~Q 011001 1K 1% iw MF tielwyn 40330 1

R10 - R11 t1AM?,1 F.S. V.. 1 - lOM 156' MF vlelWYll 40330 2 of Kit

R10 NOT USED -
t) 1 ':~ 0" G 2'2 J6k2 1% 'law M.P ERG- EE- 0·/0 1

~

R14 NOI USE!> -
R1l') NOT USED -
RIG RI? NOT USE;b -
R1R_R1Q 000106 IOM 19% -tw Carbon Mullard CR25 'b

R?O ~6 9'f, -lw Carbon Mullard CR25 2

O~OOO9 75K/'1KI -0'2. %W/W- MATCHEb/Pe MANN 3c-B , MATOiE.O
H?1 R22 PAIR

. -'._-

n')'Z 1"111 hA" 1 hAt) 1ct UJ Ml<1 I,,) <> , "",.," 4,0 7) 7)C 1
-/ ~

8k212sk :02% W/W" N/flTGIEJ>/PI!.
MATcHt=:.f:>

~?t1 R'2S 090008 MANN 3c-- B I
'.

PAIR

- I

R?h 000823 82K 5% -lw Carbon Mullard CR25 -
R?7 000912 9K1 tI Mullard CR25 1

R?A 050nl7 7k5 '1%'2S~Pmi!sW M/F W£LWYN 40.33 D 1

R29 00010" 10M 5% '4W CARBON Mullard CR25 -
NOTES. DATE. darron ELECTRONICS LTD.15S. 11.! 24 2.5 J...,b ')..7 28 19 130 3/ Cl ..32 I I ?Q ,1 () ,711331 I I I

E'co. 11.+1- -~ DRAWN BY. TlTL.E

1.lr 32'5-2 397 4-7J StD 5'15 1547 ~51 1652 b61
.. -

I I ! I'.56.22 1~;5~1 la1i 10 11 S.I_ liS. 111 ,I ISS.17
CHECK 1051 D.C. ISOLATORIS$." SS.IS I >S.I iI- IS5./3 ISS .1'2

E.CO 199 1'0'&. £'0. IIJ ec:o./29 ECO"~71 e:c;o. flCf £'0."12. c(O,ft ~C.O·8~ Ec.o.88 ECO, it NEXT
ORAWING ISHEET~1&5 I tss 2 I~S ~ Ii&';' IS.5fJ ; I~'- 1M.7 '15.8 /55, le ISS.II DRAWINC

'SS 9 I~ LA.\.. :~~t.""'t HUMBER A
OF ~,

£C4.t';!4eo Jf ~It'''-'I I.c-co ;f! IiCo ~~ i£(O ~S' ECO SO Eec. SI £.~c 64- £Co.'?6 e.'O,79



DESIGNATOR DATRON DE SCR IPT ION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R'2;() R32. ~~~.~,. 10M 1~ -tw Carbon MULLARD CR25 -
O':l:1 rYV)1(\~ 1M q;j, It r.mLLARD CR?C1 -
.~

'~K/2K' -0'2% w/"" -MATQ./ED PA,e MANIJ
O':l:'l: R::t.A 090010 3c,-S f MATc.HE.l>

PAIR

R?i~ ()11 At)1 1K8 1%.JM 'M"fi" ~'1EL\fYN 407l"';C 1

R"'S6' rR3;) 000106 1m1 1~ -lti Carbon MULLA.RD CR25 --.,........
1fm c::pt,4w~R?i7 (y)()1()() MTTT.T,10n ~')r:- .
ro/( 5% ~N Carbon

.-;;I

._~ 0001 f) 3 MULLARD CR25 -
•• ..1". 4-"

ooo4-7~ +7k 5% \YJ CarloO'\ MULLARD CR15 4-3R,40

R41 0002'23 '}2J< 5% ~w CA~&ollJ MULLARD CR'25 2
~

- -.

2- Q.d.5 01/002- 10 K .-1,% ~11' M"fi" i'lELWYN 4°:?3C 2-

RA.3 . Rti4 01/30Z /3K 1~~ " VlEUTYN 4033C Z
-

RAh _ RA.? 00010') 1OK r:rh -.H'J Carbon MULLARD CR25 -
R.1l\ _ RLtQ 00068') 68K o/J, " MULLARD CR25 7

R~O _ RC11 0OO27? 27K % " !@LLARD CR25 4

u 1:'') U 1:'7: 00'3007 10 R. Si'D -'2. W CAee.o~ FILM MVLLARD CR..fC:J Z

'Rl'i.1 _ R~I:) 0OO10A. 100K tl% " MULLARD CR25 34

Rtll) 000102 1K ~ i; MULLARD CR25 'i

u 1'::'7 f. T'I
... A_ Matched Set W MANN 1 I"\~CWED

'"
OJ

'R hO oQ()OO~ ~q.qSK ;r " 1;[1.{ MANN

'0 hi O()()476 A.7M 1cr.b -*vI Carbon ALLEN - BRADLEY CB 4761 ,
'Rh? R h7) 000105 1M o/J., " MULLARD CR25 -
'0 hA OOO~b3 3bk.5% " . " ,

..
NOTES.

DATE.

datrOf]ELECTRONICS L TO.20..:. to' .7A>
DRAWN 6-Y. TITLE

~- ,,"
,CHECK 1051 D..C. ISOLATOR ..

/' , '

I4EXT .'.<DRAWING

~:";.:':~ 40008 "( [SHEET ~ I
SEE. SHEET '2 Foe LATEST / 'S'SV lE: _,REV OF ~

~- - - - - - - - - - --- -'" --t ~-~ -' _..
--~ -
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DESIGNATOR DATRON DE SCR IPT ION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R65 OiO~ 502 5k. POT Cermet BECK}1AN 72P
,

R66

~(:,'7 . ()(:,-:>:1il() 1 ()R 'P(YTl (l "'.,..,.,..,+ ~",(lll'M' A'fiT '7?'P
,

R68 - R,70 ?ilJ) PI"YIl - nJ;lf'll'M' AlIT 7?P 3
'-'

R'71 _ R7? 0632.01 2000 POT CArmet BECKNAN 72P 2
--

'0'7-:>: 063/04- lOOk 11 1\ .. " 2

'O'7A ilt;':l; 1 ilA 1DOK POT ,,~~~.j.. BECK}lAN 72P -
'O'7t::: ilt::A 1 (\h 1M POT 10 turn CermAt BECKMAN 89P 1

I

'O'7t:: n77 ()()()1()? 1K 9i~ -kv CAl"bon HULLARD CR25 -
'O'7Q 0001'2.3 11.k 5% 0, 11

"
. 2

R7Q OOOI2~ 12k 5% " ., .. .,

RAn 000562 5K6 5% tw Carbon MULLARD CR211 -
J)Q1 i ililil1(\'7 1MM 1~ -+ - . ALLEN - BRADLEY CB 1071 2

'OQ~ ()()()1{)'7 " " ALLEN - BRADLEY CB 1071 -
J)A7\ 0" 270 1'27P... 1% 'lBW M.P WE.LWYN 4033C 1

nQA
I

J)Qh

J)Q(:, 00010 , I~OR.t;l'1,..Jw - MTTLT.ARD CR2S
,

-
R8? 000106 IOM IO~ f/4vv CAR80~ MUuARD Cr<.~S -

-_.

R~8 - R89 000')....70 2-7R 5% !4W CARBON l\ . CR25 2-

R90 000222 2k2 5% :4w cARBON " CR25 J

NOTES, DATE, datron E~CTRONICS LTD.
?O 1 () . '7It
oRtw" BY. TITLE

CHECK

1051 .D.C. ISOLATOR
NEXT
DRA'flIIJG ISHEET.A.........

5EE 5HEET 2 Fot< LATEST IssuE RF:V
~~~~':; 400087 OF ~



DESIGNA TOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

'R 1 n1 _ 'R 1 nR Lt71( qt -iw r." ....br-.... MrTT.T.Aon r.l? :> t)

'R 1 nQ _ P 1 1 1 ()()()1~? 1VI:: 1::"'- It M'TTT.T.AO"", I"!R ?c:;; r::.
J

n1.'"' fV\AA'7"% A'"TV I::"f JI MrTTT.A "On r.l? ?c:;;

1:)117 fVV'I1n':>; 1nu e;..' " UHT T.Aon m~?c:;; -
'R 1 1 JI nnn.177, 1171( q;~ " MTTT.T.!lpn CR~t) -
'R 11 ~ ()()()10"'\ 10K 9!b 11 MULLARD CR25 -
'R 1 1 h nnnJl'77, ;171( ~q!, " MTTT.T.n;.n CR~S

I -
10K g%

I

P 11 '7 ()()O10"'l " MULLARD CR2S .. -
P 11.Q _ P 1?n nnnl177. 117K t:;'Sb " MTTT,T,ARn CR2t) - ._-

'R1?1 _ Ri?? nm1n-.; 1 OK t:;c~ " MULLARD CR25 -
Ri?'>; , nnnA77, 117K" ~ " MTTT,LARn CR2t:i -
'R1?A ()()n10"'l 10K sn~ " MULLARD CR2S -
'R1?~ nOOI17-:r.. 47K % 11 MULLARD CR2S -
R1')C "lJ1?.Q "('0',1 I:;? 1T<~ I:;of, 11 MTTT.T.f1 on CR2S -
P1?O nnn10'>; 1OK q:;~ " MTTT.T,ARD CR2S -
P17,n _ P17,1 000477, 47K q1, " MULLARD CR2S ~

Pi':>;? ')()r ~- 10K ~ " ~IITTT.T,A RD CR/t:i -
RP;-'; nnnl1.7-'; 117K t:;"0 " MnLT,APn CR2t:i -
R1-';;1 nm1n-.; 1 OK t:;o~ il MIILIARD CR2t:i -
n17.t':: 1:)'; 7.(.. (\()()l!.7-'; 47K t:;<ho " MTTLT.ARD CR2S -
P17,7 0OO10'''j i0K t:;oh " MTTT.T.l1on CR2S -
R1"'1R _ P1-';O 000477, 47K "i'lb 11 MaLLARD CR2S -
Ri An O()()1n-.; 1 OK "i~ " MTTT.T.Aon CR2S -
NOTES.

DATE. datrDn ELECTRONICS LTO.->L'lo if) CJ'A
DRAW'" B~. TITLE

CHECK 1051 D.C. ISOLATOR
NEXT
DRAWING

DRAWING 40 ISHEET~
SEE SHEET 2 ~CJr:2 LATEST / .5SU£:' REV NUMBER 0081 OF ~.

u- - - - - - - - - ~ - - - ---
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R141 00041'3 47K ry~ iw Carbon :r.ruLLARD CR25 -
R14-2 00010'3 10K ~ " MULLARD CR2S -
R14"5 - R14.6 0004T5 47K 1)% " :r.lliLLARD CR21=i -
'R1117 _ 'R1I1R 00010"5 10K % I MULLARD CR25 -
R111q _ 1:11'17 4.7K 9:~ ,. :r.lliLLARD CR25)( H 't -
n4CO I"\{VH 1"\7: 4 f\TT cuI " "'TTT T .n..... f'ln"C.. '''' ""
R11)q - R160 000473 47K 5~ " :r.lliLLARD CR25 -
R161 - R171 000103 10K 5% " NULLARD CR25 -
Ri?? Pi?? 1"\{\()1r\A 11"\I"\V ~ " l\'lTTT T h 'On I't'n "c

~~, ../

P1'7Q n4'71"'o """."7 • "TT C"" " OfiTT T nT\ I"'IT> ,,~
J '" ./1' ,u ../ I

R180 - R184 000104 100K 5% " MULLARD CR25 -
R1Ri=J

I

()()()10~ 1~K ~ "mLT.ARD CR2S" --

R186 - R189 000683 h8K S% " :r.lliLLARD CR25 -
P1(V"\ n. rv., (j()()1(),1 1()()1l" c:;cr': " MTTT T ~on r<R ?>;

J ., J~

Pi 0-';
"'"... ~7 • "TT .3" 11 ~lULLARD

,..,...~ ....
-",'"' './ v., ./, .../

'R 1Qil _ R1Oh 0001011 100K ~ " MllLLARD CR2S -
R1Q7 _ R10Q 0OO10"'i 10K s% " :r.lliLLARD CR25 -
R200 000683 68K 5% " r-ruLLi\...qD CR25 -
R201 000103 10K 5'% " MULLARD CR25 -
R?(j? ()()01(j,1 i()()V c:;4, " MTTTT~on ('tQ 0C

'D 91"\7- A"". "7 "., ....,.{ .~?TT ~~ ~~~ ....
VVV v./ ./1' v ...~-'

R?(),1 "A".'" .AATT ~ " '''TT T n", rrr> ".-

R205
./1' "..-

00010:; 10K '3%' " MULLARD CR25 -
NOTES. DATE. j datron ELECTRONICS LTO.

I I

2q .10_74
DRAWN BY. TITLE

CHECK 1051 D.C .. ISOLATOR

NEXT
DRAWING ISHEET _6_

SE.f • ORAWING 4000B7SHfE7 2 FOk! LATEST / .5SUt:. REV HUMBER OF ~,

-



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R206 000473 47K 5% tw Carbon MULLARD CR25 -
R207 000103 10K 5% " MULLARD CR25 -

R208 000104 100K 5% " MULLARD CR25 -

R209 000103 10K 5% ,t MUL::ARD CR25 -

R210 000473 47K 5% " Y.ruLLARD CR25 -
R211 000104 1OOK 5;r~ " MULLARD CR25 -
R212 000104 100K 5% " MULLARD CR25 -
R213 000224 220K 55b " MITLLARD CR25 1

R214 000103 10K 5% " MULLARD CR25 -
E215 000104 100K 5% " MULLARD CR25 -
R216 000104 100K 5% " MULLARD CR25 -
R217 - R222 000104 100K 5% " MULLARD CR25 -

R223 - R224 000102 1K 51b " MULLARD CR25 -
R226 000336 33N 1(J/b " ALLEN BRADLEY CB3361 1

R227 - R229 000474 470K 5% " !-ruLLARD CR25 3

R230 - R23i 000103 10K 5% " MULLARD CR25 -

R232 000156 15N 1m~, " ALLEN BRADLEY CR25 1

R233 000223 22K 5% " MTJLLARD CR25 -

R234 000473 47K 5~2 " MULLARD CR25 -
R235 - R236 000104 1OOK 5~~ " MULLARD CR25 -

R237 000103 10K 5'''- " !-ruLLARD CR25/0 -
R2~'8 000 IO~ IOlc 5% fI MULLAR~ CR2S -

NOTES.
DATE.

datron ELECTRONICS LTO.29.10.74
DRAWN BY. TITLE

CHECK
1051 D.C.ISOLATOR

NEXl'
DRAWING

DRAWING ISHEET _7__

SEE
NUMBER 400087 OF ~

sHE.ET 2 FoR LATEST ISSUE.
[-=-,--J - - ~ -'-" -" - ~ - ..-- -~ -L-.-t- 1 -"L ....

/
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DESIGNA TOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

l'!1 _ C? 1~1 ??" 1k'IT tf1toNtf1 UNION (!toRRmR 2

,,-x. "A 1 Qrv",e:: A '7., ')h1T AT iOIT",,,rn f..mr.T.t.Tm ()1h _ 1..6.47Q ?
.~

"'h "c. 1Afl 021 .3.3. p..f fiJtJ It It MTTT.r.toRn 015 _.,. 18338 ?
~

C'!7 _ r!A 1Rr> 022 33 ¥ 4~)1/" It MTTT.T.ARn 01(0 __. J'!33cz,_ ?

CQ 150007 6.8'uF. 16V TANT UNIoN CAP; BIDE:.
,

~

C12 .... ~ NOT USED -
. -

_('<.1., NOT USE.b -

C14. 1~()()()~ 1000n 1hOV POLYSTYRENE SUFLEX liS 1

C1Ci 1O?L171 .1.70n I:RR DIS I: ERIE 8 1 4

CHi 12000;;' 2--U2. 16011. IOc:lo POlYCA RB ADVANCE. MR.30A ,
C1/Sa ,,;0 e,~ D 1.1.000h () .'7\-"\l'f1 1o:i ~ .~ P ltlIr1A MKP10 2

C18 140006 o. "5"5u 1a~ It ~>lIMA ?-1KP10 -
C1Q

I: ?() CID 101 10'7\ () 0 ()1 11: I:RR nTSI: ERIE 801 13

C~1 1 1 ()()O? () .1 Ciu 1crk POLYffiTER MULLARD C280AEP1t50K 1

0.22 - C?'7\ CII 102471 470n CER DISC ERIE 801 -
C?L1.

C2Ci 110004 .047J.Lf 10% 250v. POLyESTER MULLARD C2~OAEP47K 2

C2fi \ 02101- lOOOpF Cr:R OISC ERIE eOI 4-

C27 120012 1u "QV POLYCARBONATE ADVANCE ClIR20A 1

C?R

C'2Q

C~O - C~1 1011m O_01tm f:RR rHSC ERIE 801 -
.'NOTES.

~ uSE \4CO~1-' 1',·1 Pl_ A. :: E <"" r= f....•OC""\ (-, S TOC.<' is
.) DATE. datrOJ1 ELECTRONICS LTD.

UIo.-l""LL E>(HAL.>'S""- SW
29.10 0 74

DRAWN BY. TITLE

1051 D.C ..
CHECK ISOLATOR

..-
NEXT
DRAWING ISHEET~SE.E SHEET DRAWING ~OO87'

2 Fot<. L.ftTE.ST /.5~U~
HUMBER DF ~

R~V



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per As sy.

c-:54 - C,5 180010 33u 613 AL ELECT MULLARD 015 - 13339 2

>-
I

C'?7 110004 ' 0.047u 1~ POLYESTER MULLARD ~?.I=V'\ Alii PA '7Tr -
W8-~ 101103 O.Oiu CER DISC ERIE 801 -

C44, CAS, c4G 102102 IKpf C£R DISC ERIE. gO·' -
C47 101103 O.OlpF eEl( DISC EJ<Je 'BOI -

, /
j i

,

D1- D6. 200001 DIODE S1 GP FAIRCHILD / I1ULLA..RD IN4148 63

1Y7 _n11 nTnn", T.I'\'-' T.o"lr"O'", FAIRCHILD IN458A 9·.Jl'rVlrlH

DI6- DI9 ')n()()n1 nnmR ~1 ~p FATRCHILD / MTJLLARD IN414a --
n?n n?1 ' nT(m~ T.nw T ." H',A '.n TlIl,A "'0 & -
n?? _ n?~ nTonR ~1 ~p F.A.IRCHILD / HULLARD IN4148 -
D2G D2"' ;zoooo8 DiODE Low' UAKAG-C: FAIRC.HILD IN458A -

Di01-D137,D14Q-D1 51 II nTOnF, q1 ~p FAIRCHILD / IffiLLARD IN4148 ...
f-

ZD1 - ZD2 210056 ZENER DIODE ry;6 400mW MULLARD B2Y88 - C5V6 4

7.1),'\ _ 7.nL1 ?1()1t:;O 7.F.NRR nTonR 1 r::;v 2t10m1..T MULLARD BZX83 -e15 2

.,.ne; ",ne:; 2,10056 Z~ER DIODESv6 400mW MlJL.LAR() BZ.YSg-C5V6 --
?,n7 _'7T1Q ?1()?;Jn 7.F.NRR nronE '2'2 V 400mW MULLARD Sz..Y8'iSC 22 2

.
NOTES.

DATE.

datron ELECTRO~~CS LTO.29.10.74
DRAWN BV. TITLE

CHECK 1051 D.C. ISOLATOR

NEXT
DRA.,ING

SEc SHE:.f.T 2 !=oR LA, TEST /sSutE
DRAWING .4<XxJ8 ' ISHEET~

RElI
NUMBER 11 OF ~

(~~ .... --'" - -- - - - - - .£~~- -l -~- .-L-....-~-~
_.....
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

Q6 240007 'T'"RIIN~ :-;. llH' NPN GB' ;',,- 1

f-Q1-Q5, Q7-D?7 ;.J4l.HX ~HI<';<';I'()H N .P.N_ r.~ / ",ay ml RC1AAU 33.

n?A _ l'\7\n 'J1'R A~TQ T'" rNYR 'D l\T 1> r!1> "'A ',n / t.TAV('()M 'RI"?1 AV 5

1'\7\1 '")A {\nn1 '1'l'<RN:-; .'i' IH M.P.N r!P 1<' Jl. f< ~H .n / \Pi Av('nM '0('1 AAV

O"i? '1'TH u'" Tc: '1'()"R P N P r.,p J<1& H' 'J.l 1.1 / t "~1M 'Rn?1 AV/..,1 H K

0" - 0,7 24.0001 TRANSISTOl'< N P .N. GP 1i'A hl 'J.l .n / vlr'lv('nM R('1 RI1.lZ'

0"58 21)0001 TRANSISTOR P.N.P. GP FAIRCHILD / l'lAYCOM BC214K -
O,q 24.0001 TR~NSISTOR N.P.N. GP F'AIRCHILD / WAYCOM RC1R4.K -
Q40 230012 N - FET SWITCH low L~KAGE. TE.LEDYNE 2N3824 3

G4f, &4'2. 23902.. MATCHED SET (L::'f<o,,! L:. 30.l2) OF 237Q/7, oR.
2390/0 ol? , MATcHE.!)

Q43 ~3 001'2 SET..

044 23'3016 N - FET SHITCH Low Leaka~e TELEDYNE: 2N"'S8211 lH. H'V 1

045 2"50002 N - FET SWITCH GP TELEDYNE / NATIONAL U 1QQl1F. / NIt',)lJ( 1/~441t.-le .3

r",. c:. -AA7 ?-;:o;nn1? T\T _ "'1<"rn C:l.. fT'J1I"tl' T.,..... T ~nlrn ~t=> rn1<"T!<'T"\VlITl<' ')T\T-:tQ') A -.
048 230 003 N - FE.T SW/TCI-4 GP TElEDYNE / NAT10~AL VI'b99E/NF 5 1011<4093 - 16 2

Q49 - Q50 2'30002 N - FET S;HTCH GP TELEDYNE / NATIONAL U1 qq4E Iwr::,()()/ K4416-/~ -
Q51 NOT USE!) -

052 24000e; TRANSISTOR H.P.N. FAIRCHILD ZN3904 •
Q5'3 250004 TRANSISTOR P N.P. FAIRCHILD 2N3901O I

QI)4 240014 TRANSISTOR N.P.N. FAIRCHILD 8C337 I

Otiti 250 01' TRANSISTOR P.N.P. FAIRCHILD 8C327 I

()t::;?; or:., 7 ?7\'01..o
WH/TI:.

mm.~ / NA'1'TnNA T, TT1AOQ~ I NH"t::;1()/K4093-lg 2
M _ J<1k"f1 Q:'JT'J1(,U r!P SH.doA

~58 230003 N - FfT SWITCH GP rE.~DYNE. / NATIoNAL- U/89~E / NFSIO/~o~3-1~ -

NOTES. DATE.
I datron ELECTRONICS LTD.29.10.74 ,

DRAWN BY. TITLE

CHECK 1051 D.C. ISOLATOR

NEXT

5~£ 5f-IE£T "
DRAWING ISHEET~FOe LATE.sT /5suG DRAWING -4<x:>0B '7- REV NUMBER OF ~

.- - -



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTU ER'S No. USED

PART No. MANUFACTURER PART No. Per As sy.

",1 ::>8.00. 0 I nlJAn ::> TNPI1'1" MTTT.'l'TPT.~Yv.R 'l'RYACi / NA'T'TONAL 7.1.C.1 ~7N 2

M2 zeo 02.6 4 Bit UP /DmlN DElCADE COUNTERT~\S / NATIONAL 74C193 1

MO) M4 l.ea 016 QUAD 2 INPUT NAND TEXAS / NATIONAL 74COO 2

Mt:\ 2&0017 HEX H1VE~TOR TEXAS / NATIONAL 1406 CJ 1

vC 2800/9 "Rr.n rro n",r'nH T. nH'('(mpR TEXAS / NATIONAL . 74(42.- 1-

M7 280 () IS TRIPLE "S INPUT NAND TEXAS I NATIONAL 74CI0 I

MQ 28000r ClTTAn ? TNPlT'1' MTTT,rrTPT,~XRR TEX <\S / NAT I OfT AL 74Cl S7N -
MO _ M1A ::>?OOIC:; OPTO - TSOLATOR SPE:CTK'ON /CS SPX33 6

NOT USEt>
- -

M'J1

Ml2. 7-90007 or2900J4 LINEAR L.f<\312.. \-\ OP AMP .. LM312.\-l (~~f~AANGE) I

?Jr?-:l: . 'JafY'l1 J1 T,TNRAR LM"l1?H OP AMP NATIONAL LM312H (GREE!!l2RANGE) 1

"M?J1 _ M?h 2Q()()12 LINEAR LM 741 OP AMP "AIROHILD 741HC (RED/ORANGE) 3

6050SQ SWAY b.I.L SOCK.ET ASilCALux 'CL - 0'B3 - 56--r b
630024 INSULATING BEAl:l.5TEATITE PARK RoYAL PoRCELAINS lYPE N° 2 :S
4000b4 IN PUT CA2>l£ ASSY ,

lH,' RELAY 28V D~P. D.T. POTTER & BRUMFIH:LD R10 - E1 - L2 - S3.2K 1">(lIlI

450009 vPP£.R. c.UARD 51-HELD I

450010 /...OW~R "
)1 ,

<::1 ~'7 7()('f)11 H 7 v ? MT.F. TN'1'F.RT.OCK LIPA & ISOSTAT 1,",VJ

C::Q <::1f1 7()()()1?; ':>; 'll" 2 POLE POSH ON/OF FLIPA & ISOSTAT 1:-;w

c:: 1 1 c:: 1 '..0; '7~1? ;H ':>; 'll" 2 POLE INTF:RLOCK LIPA & ISOSTAT t:-;w

LIPA & ISCBTAT' 13HI ' l~

630036 INSULATING £SEAl> STEA,ITE TYPE W2. \ S

NOTES.
DATE. darron ELECTRONICS LTD.?Q1n.7A
DRAWN BY. TITLE

CHECK 1051 D.C. ISOLATOR

NEXT
DRAWING

SEE ') / :~.S\~.J~
DRAWING 40008 '1 ISHEET _/l_

5HEET FOe I-A/E::T REV
NUMBER OF 12. .....

.•:,j~~~~----L....:j- - - - - - - ~. -~. -L -J' -~. -L..:J' -t:-...:J" -L ..J



- - - - - -- - - - - -
DESIGNA TOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

410003 - 9A p.e.B. 1

'"007 $C.~E.W PO~lc!:.l<. Wf:!X 6 I:>
J1 - J2 605005 CON}~CTOR 13 WAY AMP 1 -163680-2 2

J3 - J4 605002 SOCKET DoI.L. 16 PIN A.N1!IFERENCE 1CN-163-S 3 2

611006 6GRE.W fV~tPAN M3x 10 b
t:r'l1r'\r'\0 ,JH SNAP AMP 6080"3-1 1I
'-?ll T, 4' c: " MOT.l<'Y ~~ ......1 R7t:; 4

t:r'lS038 16 'WAY 011.. SOc.IC.6I t-srRAUJX \CL 163 -S6r 4

;;05037 14 WA'i DII- QOCI'-ET 'Cl. 143- S3T 4-

~,

4oo~22 INPUT AMF PCB. ASSY. DATIC'ON
,

~1300S M~ St-lRKEP~~ 7

P.'1'.1i' ,R r.TlYlmRT,RA4' SEALECTRO Pl'-E- 1 2 5

h '\{){ P.'1'.1i' J<' S'1'AEn01i'T<" c: ll;A T.ECTRO STSM1 P 5/ 5

; AT, R TVR'T' U ~ p\.TTl\T H210l'iA 10
5102.'2.7.. 7/- 7.. pvC wIRE ~£O AIR

hi 1 {V\A C:r'RlctT ~ryt '7.TNr' PAC:S M"'i X 001 1

c. '1rv\c ~fTl Mo:>; v ?':z:MM UAP'.fTl\T &

C11::{V\0 l\TTT'T' M-;Z; ]:fRY M"'i 1
b30026 MULTI- "U~N POT &H5lOVO BECKMAt-J S95 J

AI::r'lfV"\A IT, c: 1=fTRT ,n 'T'TMPAV 1

AI::0110 P RLA V = A('1(4'r]l ¥np 1

I::Ar'lr'ln1 'H ,'1' r. \<1TRl':?l1 swr.
~~~~~ q T,~'TJ<'1TTl\Tr'.

NOTES DATE. datron ELECTRONICS LTD.?Q1n'7A
DRAWN BY.

(U,t(u
,ITLE

CHECK:;>c: ,
1051 D.C. ISOLATOR

~=~~IHG '

SEE: '? DRAWING 4C:>cXJ87 ISHEET --lL
5H£f.T '- Fol:: L.A If:c;:r /SSU{. REV NUMBER OF ~,



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

RI 09004~ IBM 1. MATCHED PAIR - 5EE DR(T. I

R2 IBM J

R3 04/005 IOM 1% }:2w M.F A·B. CC J

R4 or I 003 look 1% YgW MF. HoLeo H8 1

RS 01.3 921 3k92 I 'to ~w M.F. HoLc..o Hg ,
R~ 000185 IM8 5% ~w CARBON MULLARD C/?2S /

R7 043904 3M9 1% y~w M.F. kB. cc 3
1(8 043904 3M9 1% V2W M·F. AB. cc -

R9 000224 220k 5% Y4W CARBON MULLARD CR25 1

r<?IO 043904 .3M9 r 0;': 0lw M.F AB. cC -
/(11 000475 4M7 5% V4W CAR BaN MULLAk'D CR.2S /

RI2 FSV r0/0 MF HoLco H&
,

.1------

RI3 042205 22M /% }/lW MF AB cc 3
/(14- 042.20 S ~:lM 1"/0 Y1W MF AB Cc -
R/5 04~10S 2~M 1% YAw MF AB cc -
RIG 063 104 1001< POT CERN\ET 8E:CKMAN 72. P I

R'? 063~ 0 S 2M POT CERME.T BEcKMAN 72 P I

RI8 NOT U5ED

RI~ 000223 22k solo Y4W CARBON N\ULLI\RD CR.25 J

Cl 102 101 IOOpF SOOv C ER.. DISC ERIE. 80/ 2.
C2 IO~ '01 IOOPF 500V CER DISC ERIE 80/ -
C3 102. 102 1(\ F 500v CER DISC ERIE 80/ I

NOTES. DATE datron:$ 23.11.77 B.£C1"RONICS un

~
DRA'NN 5'1' TITLE

It" lOSS - INPUT AMP....:,
CHECK

PCB. ASsy.
.~--

155. A B C D E NEXT
DRAWING- Eeo. l(;:2,q ~~~~~ 400322- I~~'-0'- _

23. 11.77 15.3 7<6 IG..:l.n 30 . .3 79.. 12.(,.7'8



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MAN UFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

Dl 20000'8 Si. Low LEAKAG~ FA IRCf-'! Ilt> IN458A ,
(XI 2.~'0 17 Si NPN StJP~RMATCI-\ PAIR I\JATIONA L LM394 I

G.2 :<,30001 N- CHAN CURRENT LlM - 5lL ICONIX E50G I

MI 260022- J FET IN PUT OP. AMP NATIONAl. LF355 I
-_.. -

M? 2.GOO2(; LINEAR l.e. Lfv12/2 OP. AMP NATioNAL LM2/2 ,
410110-2 pc5 I
G02 00 I F.5.V. TERM INAl PI"J MOLE)( 02- 04- 1<075 2.

LKI. lk2 540001 22s\AJG. 8Tc W/R~ AIR
-

NOTES. DATE datron23.11.77 EUCT1lONICS LTt>
DRAWN BY TITLE

It- f055 - INPUT AMP
CHECK

1~ " PCB. ASSY.
155. NEXT

DRA'W'NG
DRA'NlN(j 1~~n~ -INUMBER 400322

- - --. - - - - - - - -- --

,-



-, - -I"- - - - - - - - - - - -- - - -
DESIGNATOR ['ATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per As 5y.

RZ 000 102 11'\ 5% aW Carbon Mu11ard CR25 5 ,--

R3 - R6 050 005 275K .25% §W MF Erg EE 0.25 - C-C4 4

R7 - 000 33' 3K3 5% tW Carbon Mull ard CR25 :3>

R8 050 004 995K .25% 4 W MF Erg EE 0.25 - C-C4 3

R9 063 103 10K 3" Cer Pot Beckman 72P 38

R10 050 006 10 Kl .25% kW MF Erg EE 0.125 - C-C4 2
-

R11 000 330 33R 5% t W Carbon Mu11ard CR25 1

R12 000 222 2\(2. 5% ~W Carbon Mullard CR25 2

R13 000 825 8M2 10% ~W Carbon Mull ard CR25 1

R14 000 105 1M 5% ~W Carbon Mullard CR25 6
r---

R15 050 004 995K . 25~~ !W MF Erg EE 0.25 - C-C4 -
R16 063 103 10K 3 11 Cer Pot Beckman 72P -

8

R17 050 007 110.5K .25% ~W ~~F Erg EE 0.125 - C-C4 1

R18 063 102 1K 3 " Cer Pot Beckman 72P 28

R19 000 473 47K 5% !W Carbon Mullard CR25 3

R20 000 332 3K3 5% itW Carbon Mullard CR25 -
R21 050 004 995K .25% aW MF Erg EE 0.25 - C-C4 -
R22 063 103 10K 3" Cer Pot Beckman 72P -

8

R23 000 473 47K 5% !W Carbon ~'1u11ard CR25 -
R24 000 ISI 180R 5% kW Carbon Mullard CR25 1

R25 050 014 99K5 .25% kW fv1F Erg EE 0.125 - C-C4 1
-

R26 063 102 1K ;)," Cermet Pot Beckman 72P -
8

R27
~

NOTES.
~~ ~tW· '2·2.7)

DATE 15/08/74 datron ELECTRONICS LTO.

ISS IS' lSe.>. " 'SSI1 ISS, /8 c 'SS. to rSs,21 15S.22 ORA ... ,.. BY. .~ TITLE

ISS 19 i\l le, \

Eco 2..71 £co.35] ~Com eco ....IS" £co+2.3 fCO 54-2- feo, 695 66' CHECK tiP~IY 1041 AC CONVERTOR
1051

~EV 3 REV ~ ~EV S- HEV- , R'''. i REV: i REV. ~ 10 1+ NEXT /\ ( 12 /3 DRAWING ISHEET-LDRAWING

EcO.2S £c.o,43 £c.0.I+3 ~4-0 Rev J( ,7%~
NUMBER 400 037 OF ':3,-

ECO.39 £Co.54- £Ca 75" ECO.I2.3 160 2.00 205 '220
- - - -



DESIGNATO DATRON DE SCR IPT ION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R28 050 006 10 K1 .25% H~ MF Erq EE .125 - C-C4 -
R29 000 105 1M 5% !W Carbon Mu11ard CR?') -
R30 000 104 lOOK 5% kW Carbon Mu11ard CR25 10

R31 000 103 10K 5% !W Carbon Mu11ard CR25 8

R32 000 101 100R 5% !W Carbon Mullard CR25 6

R33 000 820 82R 5% !W Carbon Mu11ard CR25 2.

R34 ' FSV (68K - 1M) We1wynjMu11ard )4033C up to 330K j 1 of Pair

R35 FSV (68K - 1M) We1wynjMu11ard ! ))CR25 over 330K
-

R36 063 205 21"\ 3 " Cer Pot Beckman 72P 48

R37 070 O~'3 2K2 1% Wi rewound Mann MX 12S" 8 2

R38 070 083 2K2 1% Wirewound Mann MXI25 g -
R39 000 820 82 R 5% !W Carbon Mu11ard CR25 -
R40 000 2.72- 2K] 5~ 4 W Carbon Mu11ard CR25 '2

R41 FSV (470K - 4~~7) ~~u 11 ard CR25 )1 of Pair

R42 FSV (470K - 4M7) Mullard CR25 )
R43 000 102 1KO 5% aW Carbon Mu11ard CR25 -
R44 000 683 68K 5/~ 1W Carbon Mu11ard CR25 4

R45 000 154 150 K 5"1 aW Carbon Mu11ard CR25 2,,)

R46 000 154 150K 5% aW Carbon Mu11ard CR25 -

R47 000 682 6K8 5% ~ w r.rl rhnn MU.11 ;:, Y'n rQ2~ ~

R48 000 101 100R 5% !~~ Carbon Mu11ard CR25 -
R49 000 '2:12. 2.K7- 5% kW Carbon Mu11ard CR25 -
R50 000 221 220R 5% kW Carbon Mu 11 ard CR25 1

NOTES.
DATE.

datrOJl ELECTRONICS LTO.15/08/74
DRAWN BY. TITLE

CHECK

1041 AC CONVERTOR

RE-I/. .3 R~V- 4- ~E"- 5' REV: G
NEXT 1051
DRAWING

SEe: SH.~f"" 2 Fo~ L~-rEs1' ISSUe.. 7iJ
DRAWING

'SHEET~

eGO. '15 £co.39 Eco.4-3 tco. 5+- Rev NUHBER 400 037 OF 13 _

- - -- -L-JL.J L.-J L.....I -L.J- l _J -~. -L-J' -~. -It.-..:J' -~. -L....:,J. -lLJj'



D SIGNATOR DATRON DESCRIPTION PRINCIPAL MANU ACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R51 FSV (220K - 2M2) Mu11ard CR25 )1 of yair.

R52 FSV (220K - 2M2) Mull ard CR25 ~

R53 000 102 1K 5% *W Carbon Mul1ard CR2C) -
R54 000 102 1K 5% !W Carbon Mu 11 ard CR25 -
R55 000 103 10K 5% ~ vJ Carbon ~1ul1 ard CR25 -
R56 000 104 lOOK 50! kW Carbon Mul1ard CR25 -10

-- -
R57

-

R58 050 011 3K3 .25% 8 ~J MF Erg Ee 0.125 - C-C4 2
---

R59 050 011 3K3 .25% §W MF Erg EE 0.125 - C-C4 -

R60 050 010 8K95 .25% ~ vJ MF Erg EE 0.125 - C-C4 1

R61 063 101 100R 3" Cer Pot Beckman 72P Ig ---
R62 050 009 18K .25% §W MF Erg EE 0.125 - C-C4 1

R63 050 0/5 ' lOOK .25% ~W MF Erg EE 0.125 - C-C4 2.

R64 000 332 31<.3 5% !W Carbon Mu11ard I CR25 -
R65 050 OI:J ·/001<., .25% 8 W MF Erg EE 0.125 - C-C4 -
R66 FSV (150K - 470K) Welwyn 4033C 1 of Ki t

R67 063 500 50R 3 " Cer Pot Beckman 72P 2Ii

R68 000 183 18K 5% kW Carbon Mul1ard C~25 2

R69 290 026 Part of RMS Kit Datron -
R70 063 500 50R 3 11 Cer Pot Beckman 72P -

8

R71 000 270 27R 5% !W Carbon Mul1ard CR25 1

R72 0OO6S3 psv' (::J,- f'3 K ) PIT "9t< ;; .; -
~_\... - I ON AS~Y

R73 000 108 1RO 5% ~vJ Carbon r~ullard C225 1

NOTES. DATE. datron ELECTRONICS LTD.15/08/74
OR."'H BY. TITLE

CHECK 1041 AC CONVERTOR
1051

REV. .3 REV. LI- REV. S' REV. (, NEXT
DRAWING

ISH ET_~
Fool/. LAT£s-r ISSV~ :t1Jl.l

DRAWINC

fCO. 25"' £co.3Cf £co.4-3 E.CO.5""1- S~E SffE~ 2 Rev 6 NUHBER 400 037 of .Ip_



DESiGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R74 000 912 9K1 5% !W Carbon Mu11ard CR25 1 -
R75 000 152 1K5 5% kW Carbon Mullard CR25 I

R76 000 473 47K 5% ~W Carbon Mul1ard CR25 -
Rn 000 104 lOO K 5% !W Ca.rbon Mul1ard CR25 -

R78 000 682 6K8 5% lW Carbon Mullard CR25 -
.-

R79 000 10 100R 5% !W Carbon Mu11ard CR25 -
--

R80 000 821 a20R 5% !W Carbon Mu 11 a rd CR25 1

R81 000 101 100R 5% lW Carbon Mull a rd CR25 - .-
R82 000 182 1K8 5% sW Carbon Mu11ard CR25 2.-

R83-R84 000 103 10K 5% !W Carbon Mu11ard CR25 -

R85 000 103 lOK 5% !W Carbon Mul1ard CR25 - --
R86 000 183 18K 5% aW Carbon Mu 11 ard CR25 -

R87 00047'2. 4k:7 50
/ !W Carbon Mull ard CR25 I10

R88 000 104 lOOK 5% hW Carbon Mull ard CR25 -

R89 000 474 470K 5% !W Carbon Mull ard CR25 I
R90 000 682 6K8 5% !W Carbon Mul1ard CR25 -
R91 000 101 100R 5% !W Carbon Mullard CR25 -

R92 000 102 1K 5% hW Ca rbon Mullard CR25 -

R93 000 12'2 ; 'KZ 5% hW Carbon Mu11ard CR25 1

R94 000 101 100R 5% !W Ca rbo n Mullard CR25 -
R95 000 103 10K 5% h~J Carbon Mu1lard CR25 -
R96 000 103 10K 5% hW Carbon fv1ull ard CR25 -

R97 000 182 1K8 5% ~W Carbon Mullard CR25

NOTES.
DATE. datron ELECTRONICS LTO.

\

15/08/74
DRAWN BY. TITLE

CHECK 1041 AC CONVERTOR

REI/. 3 f«(.V. If RE.V S' NE-v. "
NEXT

1051
DRAWING

I SHEET -5 -
SEE" 'SHEET 2- 1=O(l LATE.s-r- ISSlJ#f ,Z ;3(1./

DRAWING

!CO. 'itS ECo.31 tea. 4-3 Eco.5'+ Rev 6 NUHBER400 037 OF /3-

~ l- L-J 'L...3 t...=j t .J L-:J L-.;1J ~ l.:--..:J ~ -~. "L.1J- -L J -L...__: -L .J 1..-" ~. --~



- - r--- -- -- -
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R98 063 205 2M f' Cer Pot Beckman 72P - .-._-
R99 000 476 47M 10% kW Carbon Allan Bradley (Morganite) CB10 1-
Rl00 FSV (4M7 - 10M) Mullard CR25 )1 of Pa i r

R10l FSV (4M7 - 10~1) Mul1ard CR25 r -

R102 000 103 10K 5% aW Carbon Mu11ard CR25 -

R103 000 104 lOOK 5% kW Carbon Mu11ard CR25 -
---

R104 000 105 IM 5% aW Carbon Mu11ard CR25 -
- ~

R105 000 104 lOOK 5% !W Carbon Mul1ard CR25 -
- ~---

R106 000 104 \OOK 5% !W Carbon Mu11ard CR25 -

Rl07 000 106 IOM 10% kW Carbon Mul1ard CR25 6

R108 000 r04 lOOK 5% kW Carbon Mu11ard CR25 -
-

R109 063 205 2M :3 11 Cer Pot Beckrnan 72P -
8

RlllJ 000 , 0 ~ IOM 10% kW Carbon A11 an Brad1ey (~1organi te) CB10 --- -

R111 050 01'2- .<It<.. 1. #f, YBw M/ ;"= ER..G- EE: O.IQ:) -C-G4 ,
• '~ t>-- . - --

Rl12 050 () U;, SK I, I; .. .l 11 I
--..- -

Rl13 000 104 lOOK 5% kW Carbon Mul1ard CR25 - --
R1l4 000 222 2K2 5% aW Carbon Mu11ard CR25 -
Rl15 063 205 2M 3 11 Cer Pot Beckman 72P -

8

R116 000 I 0 ~ 10 M 10% !W Carbon Allan Bradley CB10 - -
R1l7 FSV (lM5 - lOM) Mu11ard CR25 I

- ..--
R118

-'

R1l9 000 104 lOOK 5% !W Carbon Mul1ard CR25 -
R120 000 334 330K 5% ~ t~ Carbon ~1u11 ard CR25 1

NOTES. DATE. datrOJ1 ELECTRONICS LTO.15/08/74
DRAWN BY. TITLE

CHeCK 1041 AC CONVERTOR
to';,

REV. .3 ~E.V·4- ItEJ/. 5' f<EV. b. NEXT
ORAYJIHG ISHEET -6--

SEE SHE"E" ~ FoR LATEst' ISSVf!..
DRAWING

£CO.2S ECO.. 39 £cc.+3 Eco.5'4- Rev 1'~1i%~ HUMBER 400 037 OF 1:;-

-



DESIGNATOR DATRON DESCRIPTION P INCIPAL MANUFACTURER'S No. USED
PART o. MANUFACTURER PART No. Per As sy.

121 000 683 68K 5% !W Carbon Mu11ard CR25 - -
R122 000 105 1M 5% !W Carbon Mu11ard CR25 -
R123 000 105 1M 5% kW Carbon Mu11ard CR25 -

R124 000 685 6M~ 10% lW Carbon A11an Brad1ey CB10 \

R125 FSV (0 - 47K) Carbon Mu11ard CR25
R126 000 106 10 M 10% !W Carbon A11an Brad1ey CB10 - --
Rl27 000 683 68K 5% !W Carbon r~u11ard CR25 -

-
R128 FSV (1M- 1M8) Mu 11 a rd CR25

-
R129 000220 22. M 10% ! ~J Carbon Allan Brad1ey CB10 I

RI30 FSV (4R7)

RI31 000106 ( 0/"\ 10% JAW Carbon AIlaf' BnJJtey CBlO -
RI~l. 000105 IM 5~ J4.W Car~ r\u\\an:l cR25 -
RI33 000/06 IOM 10% ~W Carbon AIIC\r\ BRld\ey CBIO -

f---.

NOTCS. DATE.

datron ELECTRONICS l TO.

0'

15/08/74
DRA.WN BY. TITLE

CHECK

1041 AC CONVERTOR (01 )
FfeV- 3 Ptev. Lf REV S" /UV. "

NEXT 1051
DRAWING

SHEET _ LSEE "5HE"ET 2 FoR LATEst ISSUr=
DRAWING

Eco.25" ECO.39 ECO.43 £Co.~ Rev 6 ~Zl/I NUMBER 400 037 OF _ '3_

- - -L-r-;:: ..--:...... _F -L ~-... .:..l.-L...J L..l L....J ... "L-...I" iJ·



- - .- - - - ----
DESIGNATOR DATRON DE SCR IPT ION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

Cl 130 006 82pF 5% 160V PS Suflex 1
- --

C2 I040'~ 27pF :. 1pF 75CV I r=~It: NI50/Bj) ,
C3 104020 22pF '! 1pF 750V , ERIE NrSO/ Ab I

C4 17000.3 IOOj\F \02) 15" wETThNT I
~9F2A-5 2-

--

C5 130 025 22p F + 1pF 160V PS Suf1ex '3

C6 140 008 10pF PTFE Trimmer Jackson VPC Tetfer 3
- -

C7 130 013 18pF ± 1pF 160V PS Suf1ex 2
- -

C8 120 001 .22mF 10% 1KV Po1ycarc Facel 1
--

C9 130 056 1300pF 2,5% 63V PS Sufl ex 1

CIO '7000:; 100)\1= let~ 15v WEI TAKl' b9F.:L45
C11 130 025 22pF !. 1pF 160V PS Suf1ex -
C12 130 01 3 18pF ! 1pF 160V PS Suf1ex -

C13 140 008 10pF PTFE Trimmer Jackson VPC Tetfer -

C14 130024 '~~F 2.5% 160V r5 Suflex 1

C15 140 007 15pF PTFE Trimmer Jackson VPC Tetfer 2

C16 130025 2.2pF :t 1pF 160V PS Suf1ex -
C17 130 002 lSpF !. 1pF 160V PS Suflex J

-

C18 140 008 10pF PTFE Trimmer Jackson VPC Tetfer -
C19 130040 " 5 pF 26% 160V PS Suflex 1

C20 140 007 15pF PTFE Trimmer Jackson VPC Tetfer -
C21 130 012 1200pF 2.5% 63V PS Sufl ex 1

C22 150 001 22j\F Ibv Tant Bead U(I i Oil Carbide KllElb G

C23 150 001 llftF \bv Tant Bead Union Carbide KUElb -

NOTES. DATE. datron ELECTRONICS LTO.15/08/74
DRAWN BY. TITLE

CHECK 1041 AC CONVERTOR
1051

REV 3 REV. !I- REV. '!i AtV.' NEXT
DRAWING (5

SEE SHEET 2. FoR LA-reSt,ssvt
ORAVU,..C ISHEET.

'3_
£CO.2S" ECO~39 £co·43 eco.5+- Rev b 77!J1 NUMBER 400 037 OF



DESIGNATOR DATRON DE SCR IPT ION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

C24 - -
C25 IO.l.2..1..S 2,.·2..pF '500 V (;er DIsc ~"'Ie

,
I

C26 -

C27 102 221 220pF 500V Cer Di sc Erie 831 I

C28 102471 470pF 500V Cer Disc Erie eOI 4

C29 150 002 10mF 16V Tant Bead Union Carbide K10E16 4
C3u NOT USE"D

-- -
C31 102 IOQ tOOOpF 500V Cer Disc Erie Z30t 4

"-
C32 102 10 I IOo\>F soov Cer Disc Erie 601 3

C33 102 102 lOJOpF 500V Cer Disc Erie 801 --
C34 102471 1470 pF 500V Cer Di sc Erie 801 --
C35 10247/ 47D pF 500V Cer Disc Erie 801 -
C36 102 102 IOOOpF 500V Cer Disc Erie 801 -
C37 150 002 10mF 16V Tant Bead Union Carbide K10E16 -

C38 150 002 10mF 16V Tant Bead Union Carbide K10E16 -

C39 ---

C40 101 103 .0'1 mF 250V Cer Disc Erie 801 ,
C41 120 010 1.5mF 10% 160V PC Advance Filmcap CMR25A I

"

C42 * 110 018 6.8mF 10% 63V PY Advance Fi 1mcaD I\1DdI:)A 1

C43 \ 10009 \·OmF 10% lOOV Pc.. WltvfA MK'S I -
C44 110 0\0 .'2..'2.. mF 10% 250V PY MULLAFlO G'2.<ao I

C45 102 101 lOOpF 500V Cer Disc Erie ROl -

C46 102 101 lOOoF soov rpr ni" J="rip Rnl

NOTES.
DATE.

datrOIl ELECTRONICS LTO.
"15/08/74

'* Issue 2 PCB uses 10mF (110 001) and 6.8mF (110 018) respectively.
DRAWN BY. TITLE

CHECK 1041 AC COIWERTOR

Rev. 3 ~EV. 4 REV. 5" ~6V. r;, NEXT 105!
DRAWING

SEE SH E'E"T ~ r::<:Je LA.IE~-r Issue; Rev ~ z~lj,
DRAWING I SHEET_9-

ECO.25' ~co.39 £ca43 eCo. 54- NUMBER400037 OF _ /3
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- - .~ - - - - - - - - - - -,,"" - - - ,- -
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
-

.
C47 102 220 22pF 500V Cer Disc Erie 831 . 1 --
C48 '0'2 4'10 . 47 pF SCOv <.:et- bls<.. ;j ,. I

- .-

C49 150 010 .33mF 35V Tant Bead Union Carbide KR33E35 ) 1

C50 150 005 2.2mF 16V Tant Bead Union Carbide K2R2E16 1

C51 150 002 10mF 16V Tant Bead Union Carbide K10E16 -

C52 150 001 22mF 16V Tant Bead Union Carbide K2'4E16 - -- ----,--

C53 150 0'01 22mF 16V Tant Bead Union Carbide K~2E16 - --
C54 102 471 470pF 500V Cer Disc Erie 801 - --
C55-C56· C59 * Twisted Wire Pa i r *
C57-C58 150 001 22mF/16V Tant Bead Union Carbide K22E16 -

102 102 1OOOpf ·500R Cer Disc ERIE 901 -(60--
Dl Not Used

:D2-~~·1)fS+<t 1>12+\3 200 001 Diode Sil GP Swi tch IN4148 l'O
J _ ..

-:D-=t) y\l.t.... ylS" 210 056 Diode Zener 5.6V BZY88C5V6 4-
D16 210 100 Diode Zener 10V BZY88C10V I

D17 '2.0(; ocr ~;ccj« SIt.. &r .5.\I,Tu-j iN414K

D18- D21 200 001 Diode Si 1 GP Switch IN4148 -
1-----

D22- D24 220 010 Diode Sil Hot co.~,.;el-- HP HSCHIOOI/ING2 b 3 3

D25- D28 200 001 Diode Sil GP Switch IN4148 -
D29- 032, DlO,Dl1 200 008 Diode Sil Low Leak IN458A 6

D7.'O' 210 0SiO Diode Ze r~f'f' 3. ~ '/ SZY88C SVb -~-'

NOTES. DATE. datron ELECTRONICS LTO.* Use very stiff insulated wire about ~ I1 long - guage approx. .8mm. 15/08/74
DRAWN BY. TITLE

May use bare wire with insulating sleeving.
CHECK 1041 AC CONVERTOR

1051
((EV. 3 KEy' !.I- tEV5" Rev. G NEXT

DRAWING ISH E ET ---.JJLDRAWING

ECO.2S eco.39 Eco·43 ECO.5f SEE SI-l~ET 2 Foil L4.-r6'S"'f' isSlJIE Rev 6 l¥L/t NUHBER 400 037 OF _ 13 ..



DESIGNA TOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. US D

PART No. MANUFACTURER PART No. Per As sy.

01 240 001 Sil N.P.N. Hi HFE GP BC184K 4 ._-
02 230 003 N Fet GP Switch Teledyne U1899E/K4093- I g 5

..

03 230 003 N Fet GP Switch U1899E/K4093-re -
04 230 003 N Fet GP Switch U1899E/K409a- 15 -

05 230 003 N Fet GP Switch U1899E /K409~ -16 -

06a, Q6b 239 014 Sil Monolithic Dual Fet 2N3956 1

07 240 013 Sil N. P. N. Hi HFE GP BC184KC 1

08 240 011 Sil i~. P. N. GP &~3g •
09 230 003 N Fet GP Switch Teledyne U1899E /K40 93-1"8 -

010 250 004 Si 1 P.N.P. HF GP 2N3906 6
-

011 240 001 Sil N. P. N. GP BC184K -

012 250 004 S,l P.N.P. HF GP 2N3906 -

013 250 004 Si 1 P. N. P. HF GP 2N3906 -

014 240 006 Sil N. P. N. HG GP 21~3904 2

015 240 001 Sil N.P.N. Hi HFE GP BC184K -
I 016 230 002 N Fet GP Teledyne U1994E/K44-lb -I e 2

017 250 004 Sil P. N. P. HF GP 2N3906 -

018 250 004 Si 1 P. N. P. HF GP 2N3906 -
019 240 006 Sil N.P.N. HF GP 2N3904 -

020 250 004 Sil P. N. P. HF GP 2N3906 -

021 230 002 N Fet GP Teledyne U1994E //<4416-1«3 -
Q22 240 001 S11 N. P. N. Hi HFE GP I BC184K -

Ql:>J Q14 J Q1..5 .t:~O ca N Fd Sw I h:,h EI06/Z.N54-34 "3

NOTES.
DATE. datrDn ELECTRONICS LTD.15/08/74
DR.AWN BY. TITLE

CHECK 1041 AC COIWERTOR
... 1051

REV. 3 R-'/. If REV. 5' Kev:' NEXT
DRAWING

I SHEET _l...!...-SEE :5'HI!e:-r 2 Ft:tR LATEs-r tssve Rev 6 2'1'1'
DRAWING

ECo. 25'" £CO. 39 Eco.+3 tea. 5"4- HUMBER 400 037 OF ,. t ~

L....J L....: L..J L.J L.J [......::. L.J ~ ~ ~ ~ t..-::J L...tJ L .J L........J l ..I L...:.J L:.2.J' -L .J -L: _J



- - -.... - - - - - - - - -~ - - - - - ..

DESIGNA TOR DATRON DE SCR IPT ION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

Ml 260 009 Wi de Band Op Amp National LM318H 1
-

M2 2G;OO25 Precision GP Op Alnp National LM/O/ 4

M3 2G 0025 Precision GP Op Amp National .. -
-'

M4 2~OO2S Precision GP Op Amp National It -
-- '- -

M5 2iOO025 Precision GP Op Amp National " -
-

M6 290 026 RMS Module Kit Datron 1
-

.-
SI09~~ WI~E 7/0-Z. WHIrl: AIR -

K1 ) K'l. -o?>{)OO3 Relay A.M~F. RIO- El - L2 - GS·gK 2
.._-
459112 RELAY BRACKET 2
410006-8 Printed Circuit Board 1

4ooot64 At... I~r-oUT LeAD AS.S.Y \

604 004 Pin Plugs Amp 1 - 163749- 2 (1 ) 1

4$ 0 011. (;LlMi) SHI EL-V I

612 005 Stand-Off Rivet M3 Harwin 4

620 001 Cloverleaft Bush Sea1ectro Q

620 003 Rivet Solder Terminal Hanvi n H2l05A 7-
602 001 FSV Terminals Mo1ex 02 - 04 - 1875 '2.6

630 003 P Clip i" 1

611 Olb H3 x 5 Pozipan GKN 7 I

5900'1 ~U.C.K 5~EV&: HELl.ARMAN HI5 AjR

615 002 H3 Hex Nut 3

613 005 M3 Shkprf Washer 7
I

NOTES. : DATE. datron ELECTRONICS LTD.(1 ) Strip of 13 pins
15/08/74

DRAWN BV. TITLE

CHECK 1041 AC CONVERTOR
NEXT 1051
DRAWING I SHEET -----.!..-~ _.

JJ~v. 3 I K~V. /J. I RfV. S- I Atv.. ~ DRAWING

SHe~-r 2- ~oIJ. L~n- ,ssv£ ~ev ~ 77'1'1 NUMBER 400 037 OF _ 13
ECo.25" IEco. 3& I £C(). JI.~ I £(;0.~ see



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

54-0002- )..1.. 5WG TINNED CV il/IR.£ *590004- 51Uc.oN RvBBeR SLEEVe AIR

NOTES. DATE datron::b 7.4.77 e..EC'mONlCS LTO~

DRAWN BY TlTU:

~ P:T.H
-"- (HEel<. AC OPTION 01

ISS. SEE SH T2.. NEXT
DR.AWlNG

OR,A\N1NG

4-00037 1~m~{l-~=.NUMBER

0- ~ L..J 'C.::J [ ~- L..J L.J L-J ~ L-J L--I L-.J L.!J t=:I L....:J £.....:....l ('J ~ t........5 L-i-



T I i 1
!OATRON

I :

IMANUF CTURER'S0 SIGNATOR iD SCRiPTI()f, I ~ R'NC:;~."'~ No. USED
I PART No. : 1\1J\Nld i';,-: r URE: R PART No. Per Assy.

RI. £<.2)4 (R3-LR4-)! OqOOl2 __ ~_qK\/ qKI o-o27c MJo.,TC.HED MA.W"--I 3C-B\ 2.---_.. -- - __ c>_PA.l~_. --- - j" - ---- --
R5. !

07004-6 : qKI _o,·az..%- I1 3C. -C 1
---t- ~ - -------- --

R.b. 070060 500 R. O-OZok I1 i 3C- SPEC.IAL I
- .. -- - - ----... ------

R8. 070033 _ ! 4K53 o. 0 .?:_o~_ 11 ____~C \--- -.t-- - - -- -- - -- - - - . -- .
R. 9. 07004-9 ___~4-K975 O'OZ% M~MN _ i 3C-c \---- --- ~ -_. - .
R. \0_ 07004-3 :449K.75 O'Oz%

I 3b-C \I1 I

--_.~ ---- - ..... - ~ ---- - - " -- - - ------- ._----- -
R.lI. 015603 ; 5boK 1% Jiw MF W~L~_YW ___ ' 4033G I---- -- ------._- - - - -----14-033CR.\2. - JC.\3 I 0\ \ 002. IOK \ ok. \/4-'vJ M~ VJ E L\N"k..l 2,

11
- ------+---- - - -, ---- - - - -- - _._--- - I I)R14. OQO 003 ' MATC\-IEb PA.\R M~ 2M2- ER.G I 5ET.

~- - - ____ •___ 0- ______ - -- - --- -----~.~ ~-- -- -- )e15. __ ______:_~_Qj 2._M2. _ O.~% 2.K.2. I
-- - .. .. - .- _. -- -- - -_.- -_ ..- -

R.lb-fC17. 4400~~_____ .___JE?y__(l59_~- 3_M31 i
I KIT_---t- DF.. - - - - .. -'---

R.18 - ~Iq. 44-0027 I FSV _0~_K_ - __4 M7) I of KIT.,
--- -- ----- -- _. ----r-- ---- ,- _._ 0 ---- -- -

~O;. J-014708 ,4-7e I" //4W MI= 'v-JELv-JY~ i 4-033C I---- .. . . - . ~ -- - . - - - - - ~ -- - ----- . --
~2\. I 000224- Z20K 510 \14- \AI CAKBO"-J MULLA.IC.b I CR..2.5 I- - . _ ... _._- -- ... _.. ---- --! -
~22_ I , 6_'30 K: 5% YZW

,
100468\ ME"T -Ox ELEC TROSIL I 11<.5__·_~.o -I _.-. _. . _.. -- - -- _____ 0.

R23 i OOO~Z4 8Z0K 5% y+W CA~SO"-J I MULLA.Rb : eR.. 2S )

I
--_._-----~ - .. _---- '._ •• _ ._ 0_ - -- _.. -_ ..... - - ---- -

IR24-- -I 0004-7 b ! 471"1 10% l/4W CA.RI3O~ ALLE"-J BRADI..EY' CB\o \
+- - ---- - .. --- - ---- - --- --- I~2S, 0004-73 !4-7K 5% V4-W CA.R &:>~. MLJLLAeD I CR. 2.5 3---- ---r ---- .. ---- --- - - - -- ------ --------- -

eZb-R.32 I 000104- looK 5 % 1/40 c..A~BCN MLiLL~IC:.D I eR 25 7-- ---- -- "--r--- - .__ . ; - -- - --- ---
~ -e.3Q

=:~~3 ~-- r~~~-.
10% V4W CAR E',Q I'J MULLAR.D I c.e..2S 8

-- ---- --- -- ..- -- -----
e.40- R4\ s~ Y4 w' GAR:.f30f.-J M L) LL..Aie.D c.R.Z5 ------ • 0- • __ --- - '-._.0 J --- - - - --
R4Z.

~~~~~~--- ---~~k::
\0% V4-VJ CAr. 80N M ULLA.. K:.D c.R.2.5 -

- ._- -- -
((43 5% V~w CARSOl\..l I MULLA~D C.RZ5 1

NOTES. -
DAlE datrQJ12.Q-12-77 ELECTRONICS L TO

S E SHEET 2 FOR LATEST IS U Iii DRAWN B.:I". T1TU:.

12_~e-J3 11"!---" --'5 iG-~J-~-~-- 105\ ~ES'S''''''-NC.<;:'ss 10 It CHE:CKEO

C.Ol\..iVEe.TEIC I 0.3.)lob 2.74 4-25 52,0 ,"02 GS8 ~96 - --E.G 0

- - 1+-.3·78 -15 ..3.78 30.5. 7'K -
- - - .- - APPROVED ~

DATE - - DRAWING SHEET5-- OATf NUMBER 400DSQ 2. . OFGHKD. - - - - iM:) M) -ML- I

J_W. 1164



No. USED
Per Assy.

I-
I-
\

2
3.
-
2

I

1

\

\

2.
-
\

2-
2.

I

I

1O

20
3

3

-

MANUfACTURER'S
PART No.

,
Cl<. 2'5

C.R.2 ~

72. p

C,R.2S

801

gOI

'BO\

801

\~4-5'3A

1r--J414'3

lN534-7

\ l\..J 4005

11\.\ 4-5'3A~AJI2.C.HILD

SIL e.ECT Ht ,,/OLT

Lo'vv' LEA.KAGE DIoDE

I
ATRON D seRIPTION IPRINCIPAL

PART No i MANUFACTURER
DI:SIGNATOR

R44-. _~04'4__ I 470K 50/., V4-'vJ CA~Bor-.J· MULl_AR..t::> __ • __~_+_...:::.C::.:e=-=2=-.:S::::::-.. _

R4-5. _ I 000103 _~ -r-\OK .. " SO/o-~'W c::~~t-JLMU~~ARD.-·· ~___ I CfC.25 .~ -+ ~
R4-b.. I 000225 i 2M2 \0% '4w C.A.RgoJ MULL~~~ t-'__c.._K:_z._s-'---- -+-__.........:.. ~

R4-7- R48. 0'10001 I PTC THER..M1STOfC : M~LLA~b --t-_V...:.-A-'----'3=b-=S'--'O=--- -+- -=:........__-I

R4q- RSO. 063\00 IIOR 3/8" c...E~ME'T POT i BEC.KMA.l\.J j_7_2_P -+-__---=.....:....-__---1

R St. i 063\00 -i- IOR. _3/8" _c'ElCMET pp_l.:-.~ BECK.MA~ __ j 72.P

R.S2. ' Ob3204- 1I 200k 3/&" c....ER.MET PC?..:T_ .~_E_C._{<._M~~___ ~-=__ _7_2_P ~~---==------I
'/ n

1<.53. Ob3500 i SOle. 3/'0 CERMET 'f:'9_'T..!_.§ECK_t'l6N . --!-----.:7-=2.=-..:..P -l-__......:.... --1

RS4. Ob350~ ~~~~_~ERME~PDT~ B~KM~~ ~._~7_=2=_..:..P ~--~---~

Rss. Ob3205 _ 1 2M_3/g
11

. _c;._ER.NET£g_~.~_E?EC.~.!"",c.....~ ~f____'7-=2.=-.:...P---------+------=----~
R.5b. 00°'-9 5 -l L~_S%_Y4w_ ~~~Nt_~_~LLA~D __ .. +- +-_._-=- --1

~57 t R5'D. I 000222 I 2.\(2. 5% Y4-w cAR-BON, MUL~D
f--'-=~---.:.......--:..:::.=.::-,-----.j- ------. 1 -- -- ---- .--_. - ---- - t--··-· .- .. --- - ---- - ..------+--=::.:..::..=--==----------l----=--~

R.Sq. _ I 063204-_· _?oQK ~(8"~E~MET_e'<?~ [ _BEC..K~A.~ --+-_--"'- -+- ~
~bO. I 00012.3----·- i I2.K 5% Y4w cAR.E>ON MULLAK:.D- ~-- - ----_ .. - - . - ----_._- - - ----- - -.- ._---_. - - ---.-

C I ~ CS --t \02.L02_ ..L~':__S.OOY c.§_~_ p~~c. _IER.....!~ ... . -I_-=- -+-__-= ~

C2. tJ C:3. 102.471 _ _ i 4Z.0pF 500Y c..E~ D\~_ E~:"~_.__ _ -+ --+-__--==--__----!

C4. 102221 J2Q F SOO"{.. CER~sc. E~IE - ------l----=-=-:....-.--------+---~--~

Cb \0 2. 3.3 0 ! 3}..£f_ 500'-1 c..Ee. --=D=--15~=-=C.=-_._-E-=::.:.K:-=.:..:1E=--- l---==-=--=---- -+-__...:-- ~

D\ - D7 t D27-UOOooB ~_Lo""{. LEAKAGE__ ~10....t=>E: ~£~~c..HIL..1:?---_------___+---------------+---...:-=-----__1
i

D~-D2.biDZ.'3 200001 GP '.:o\L DIODE' FAlKL::HILD--_. --- -- -- ---- ---- ----r--- ----- -----------t--~:....:..:.....:...~-------l__--=~--__I
I--D_3_1_. t--=Z:...'-=...3..c.,O_0_1 J.0_v_ .§~ Z_E_r-..J_E_R. . -+_---'----'-::....c..-'-- -+__~=--_____I

D32 - b 34- 200006---+-------- -

D3S *D 40 2000D~

NOTES. DATl

29-12-77 datrOfl elECTRONICS LTD

SEE SHEET 2 FOR LATEST ISSUE
r---,----,-----,------,--. - - - -~ -- -

DRAWN

,ss

E.C 0

DATE
~--+---+----t----+------I-----t---~f___-

CHKO,

J.W. J 164



DESIGNATOR DATRON
PART No

II[) SCRIP~-ION
!

I
tl4if\JCIPA:'"
MANU ACTURf:R

MANUFACTURER'S
PART No.

No, USED
Per Assy.

PGB

D3b I/. D37 2\30D\ : 10v 5"", ZENEe IN 534-7
t-=D-=3:....::q~--==-=-~------;-I--=Z=-I:..::O:.:O~3=--:3--- 1~3-·4;O~vJ ZE~~-R_ ; ~~ - __.-_-_... - - --- -13-Z Y g~C_3=-:"----=3~ +-__\ -i

Q 1 250001' TlV..t-J~ls..,.oe.5IL.P.t-JP. GP I WA'<COM BC.2\4-K \

~Q=2 ~2=3_q~O~2=O~ :~N~F--=ET SILGP~~H.ITE~~~E~~9N~~E~~~C~~~U~'~~9~q~E~(~~~H~\~~~E~~'_~'__~I ~
G3-QS 230~2 i~FET 5\LGP ~~D~~~N~E~ ~U~\qlql+~E~~/K~4~~lr~b~-~1~8~._~__~b~__~

~Q-q------~~2~4_=~_IZ----_-~I-T~~~=~~TO~S\LNPN.1w~Mo~~o~ __~ ~2~~N3~O~5~3~ ~--~I---~
I I

~Q_\_O ~~2:....::5~O~O~O~b I~~Sl~ORSIL PNP_GP~~IR~c~H~'=L=D~ ~~~~:....::3~2~2~ ~__~1----i

4-50011 GUAI2.D '5HI!=L...D I I
.-M-,---------'f-2----=6:.....0~02S------+--L-IN-E-P_.;-\.-C.--,-O-J----~l------------~-~~~~-+-L-M--,O-'--------+--:-r------t

:=M:2=======~~~~::~~~~-OO::O~7 LI~E~ \Z~~'~EL ~~~~ ~L~M~3~'2~H~5~E~L~(~B~L~~~-~-~1---~
~M~3~.-----~2~qOOI4 __JLI~E~_\L.L~~~_5~b~.N~IO~~k~ +L~M~3~\~~H~~S~E~L~A~~=~~E~~~I~AO~~=~~~~~\ ~

I

eLl 330001 -- _~Lt-.Y _~\F 4-Pzw 2.:oy"_ PQrr~Jc.. i BRUMF~~LD__-+~R."=.!I~O::::.......-~E'---.!I'-----.!:L=.:4::!:----.!:Q~2=----=5~K..=----+_-----!r ---i

t- ~---=5=---4----'---.::OO:=.:o=----'--\ ._~-.l-.c..-W-\e.~ 24 S",:£ G>...__ _ , --l +-_...:.A.---=JL~::.=.____j

4-Sq \ \2 RELAY BR.Ac.KET I K.DP Es 45ql\2 I~--------~-'----'---- -- ----1----- - - -. ---___ : _

5<10001 'SLEEVE 2.0
~--------+---=------'---=-==--.-- ------t---------.- '- -00_00 -- ---------------+-------------~-----=-=-=----___i,

~4~~ _ \3w~~P~_~~NCT~ :~MP ~I--~'~b~3~7~~~~-Z~-----+-~1~5~£~T-~

4-10007 - SA
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PART No MANUFACTURER PART No. Per Assy.
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R'22 000 )03 tOK " /. ./ ., 11 -
R2.~ 000272 '21<7 1/ 11 /I " "

,
NOTES. DATE datron25. s. 76 EL.ECnONCS L11)

Ofl.~WN'Y ~J D nm IOV/'OOV RATIO.~l.

CHECK~ -AMP 10'01
rss. 2- c 3 4- Nf~~Ofl.~ ISHEET 2Ec.o 269 EC,.O 277 ECO.f,94

~,.H. 2·2·71
~~~~~ 40012.S 01'-0- .

2.G·8·"'~ /4- -9,76 30.S.7S



I,
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R24 OOO'~2 I I<. ca .s~o ~W GA~BON MUL.LARD CR,2.5 ,
RZ 5 000103 lOK If .. .. " " -
R26 000 226 2,2.M 100/0 /. 11 ALLEN 8RADL£Y C.~IO I

R2.7 FSV ,

ANI 090019 TH1W F/L-M NG<TWORK ALLEN Bf?ADL..EY FN<..o7 2-
AN2. 09001 a .. " , , ,.

" " -

Cl 1'2.0004 -68yF /0% 63V POLYCA RB,. ADVANCE. CMDI~A 2-
....

C2 l '2.000 4 ·b6yF /I IJ N " " -
C3 102.102. InF soov CE:R. DISC, ER.IE. ~Ol

,
c4 t20013 ·/SpF 10% 63 V POt-YCAR&. A DVANC,E GMD4 (

c.~ 10'2. ?>30 3~pF Soov GER DISc.. ~RI E:- Sol I

c6 /01 lo 3 10" F- 2.Sov .,
" '" " 3

c..7 101/03 IO",F=" " <, " N " -
C'6 101103 IOttF ,;

" " " " -

DI 20000~ 5i. LOW L£AkA(,,£ FA/~C'''Hl..D IN4S9A 4-
D2 20000€> Si. " Ii " ,. -
NOTES. DATE

datrm25- ~-7b B..EC'hONICS L'TD

ORAWNBY M. 0. D TITU

IOV!IOOV RATIO
CHECK

. - AMP 1051
155. NEXT

QRA.'vVtNG

~EE 5.I-IT 2. ~~~~~ 400 l '2. S l~~~·~01'----6-

[.~ t J ~ f.--. L-. L..-!I L LJ L...J C lL::J ~ L...J Ck..=iJ L..i L-.:.I ~ L....J- l.:...~



- - -- - - - - - - - - - 1 - - - - -

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

03 '2.00008 Si. tow LEAKAc.E. FAIRC.Hfl-D 1t-J4S8A -
D4 200009 ~~. " I~ " " -
DS 20000 1 Si. G.P- IN4f4g 4

D6 20000 I Si. 11 " -
07 20000 , Si. 11 " -
De 2.0000 I Sl., " " -

QI 240001 Si. N?N GP BC.lg4 t< 3
Q2 24000 I Si. f, " 11 -
93 240001 Si. " "

II -

#VII '2.90014 31'2. Op. AMP. NATIONAL L.M~IGH (GRE.E.N/OR.AN~&) I

M2 260025 101 . .. " LMIO, 1

M3 220005 OPTO ISOLATOR FAIRGHILD FCO 92.0 (

~I 700019 511DE SWITGH SIEMEN~ C423IS-A60-AI I

RLI 330003 RE-LAY 28V 3K2. &u=: POTTE'R ~ BRLJMPIELD ~IO-e-/-L'l.- S3·~K \

60'2-007 RELAY SoG!<.ET ,: JJ AII-/ l

b3000S CLIP '. 11 P2e-1 1

._.

4/0037- 2- P,c.. B. 1

NOTES. DATE datron25-~-76 EUC1.aNCS LTO

DUWNOY M. J. 0 TITLE

10 V/lOO V RATio
CHECK

AMP: loGf
ISS. NEXT

O"AWYN<.i

l~~ 4~~ SHr. L ~~~~;:c 4C)o l 2.. 5. Of 6



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assv.
60(002 SNAP co~rvE.crOR AMP 60'803 -I 7
602..001 FSV r.=R...MINAL MOLEX 02,.- 04 - (97 S l (

620003 SoLDER ,ERMINAL ~A~WIN 1-12105A I ,

bl2006 5TANDOFI= M3 X 9·5 L~. " 4-

540002 22 sw,,". TINNED G"(I. WIRE AIR

59000 f SLEEVE. 1 H~LLI:RMAN .... 'S - IS AIR.
590002 SLE£ vt= "'~LL£R.MAN H30 - 2,,0 1
5 I 0 'Z. 'Z.. '2. 7/-2. Pile... INSUL. WI~E'" ~Et> IrJR
510666 h I, 11 I, - BLUe AIR
5/0555 I, " " " - ("~EEN AIR
510111 I,

" " " -8RoWt-J AIR
-

5'O9~9 • 11 " " - WHITE R/I?
5/0000 " I, I, 11 -BUK..K RlR
510888 "

I, AI " - G,R£Y R/~--

5//001 /I ., 'I " -PINK AiR
52/00 '2. 16/-2 ·'1 '" " WI-IT./ RED Ft/fl
521003 1I " " " OR/&t< It/~

521004 "
.,

I' " R.E.O!BK R/(;
bOlo~3 SNAP REGEPTACLE AMP 609~3-t \8
5'? 00 \ 1 BLAC.~ ~LEEV\~u t'\El-L~RMAN HI5 AIR
51033~ '?j.z P.V,C. INSUl.. WIR£- ORRNGE AIR-

510777 .. ,
" 'I -Vlot&T -AIR

NOTES. O"TE datron2.5-<6-76 B ECTRCJtWCS LlD

ORAWNBY M. J. D
TITlE 10 V / 100v' ~AT(O

CHECK

AMP 1051
'ss. "'Xl'DRAWlNG

SEE ~HT. "Z. ::..";~ 400 12..5 l~ a-
Of 6

- -l. -[ :,i ~ 1 ~. 1. .:J ~. lL-Y 1. JJ- -L IL 1.:::::::::.f L:J"" ~ L ~ L-:J L:J=- L-J-i



- I - - - -!"'" - - - - -

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

..

604006 5 WAY PLUG- PYE. MSP l

605007 5 WAY Soc..K£.T t, M55 \

60600 1/A LOc.KIN4- HOOD (PRNEL MT.') " ~MHN I
606oolls LOGKINGr HOOD (CA&LE MT.) ... ~ \

606002- ·NUT ,. MN I
..._.

606003 W,qSH£R .. MLW \

bOSOSq SwAY D,1.L Sac..K.£"T ASTI<ALUX ICL - aB'?> -SbT I

r--_ .

.._-

-

NOTES. D.n datron
,

2..S-~-76 El.EC'nW)NlCS LTD

DR.WN BY M . .). D. TlTU lOV/IOOV RRTIO
CHECK

AMP 1051
ISS. NEXT

DA".......,NG I~ID 4PSEE !>HT 2- ~~~~NG 4 ao 12.5 OF--.b-.-



,-- -- -r-- - - - - - - - - - - - I"'"' - - ------

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

,RI 000/0'-1 100/( 5% x,,.,, CflllJ301V Jl?V/..LI9R2> eR.l S- o
I? Z 000/04 l/ofJ/{ " .. I. -
~3 O()OIO/Y /001< I'

., .. -
1< ~

.
000563 5(0/< I, /II I.

n.~ 000/04 100/< I, 11 II -
I<b C>OD/C>~ 1001( " II I. -
I?~ ('Joolo4 1001< ., ,. -"

DI 2.0000 I Si G.P. I tV4/4'a Z
D2 20000\ Si G.P. IN4148 -

Cl 15"00/2 o./~F 35'v -ZO% 'i>lrPED 77'11f/) - t/AI'IOItI c/9/ielJ:>£ 1<R.IE35"" 1

C2
."

f~/£102102 /kAt:" $""00 v ~~~ .2>ISC- rlo/ /,

60lDD2 CONNEcTo,R 7EA/'1/NI91... AMP 6oft03-1 4
-

M/ 2t;10n/~ * I"h.LJ-ST~rE HEX :Bvrl"EIl Poc...tts- t"", ~ -~CUqL ~
h

. .-
H2 2.'0003 --r;-.N,L8/l ·~/79~J...r S /t:-A/E'/lcS Ar~SSS'"v. " /,
1"7.:J :J. SJ'o DOl Ir.>".... ~ 1/10 ,Afv/..r/~J.£}(fA 7~C/,r " 1

M~ 2VO oog- ~ul9l> IvfiAJ)) /¥Ol/ " ~

Ht!: :l Si' 0 CJl~ • IrAI·!*o~/~ HJrX 8vPPL",If( r:?oe,.s- I I -
ttb 2."oO/~ .. "

.. .. -
h~ ~~Ouog (DUAl> N,4Jt1£J I~O/I " -
I'?'~ ;4<;(0009 HE',X INYFA,/c/( /~O~ 9- " /

NOTES. ,
DATE I datron~/Tb El..EC'TRONICS L'TO

DRAWN8Y~ TITLE

IO~/ J3 c..2> DvTPvTCHECK /0'$'9'~~

rJ¥
OPTION 804'ss. 2 3 +- S 6 7 8 q N£X1

DRAWlNG I~ffT ~Frn / :z. 2 GCO :l.O~ 2.34- 3/r) 5"07 55~ 5SB 645
fUJJLJW. t·2.-n ~~~~~ooo9'~ CIf_;j_

I1h - J:l- '9'6 S.7.77 23.9.77 239.77 30-3-78'



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

I'? 9 ~ft'OD/~ rIV-Sn!J7~ G//JIID LJ9rr.~1 To 4CI'=1-3 CO"'/1~RCNtU.. S- I
I,

hlO 2 ~DDIs' ,. " I. -
HII 2f1'OO/~ IJ II

II -
HI2 2ffDO/~ " .. '1 -
h/.3

....
.:l9"'OO/~ II " " -

M/I., 2. flDr?/~ Jc.. rR I - S 'T)t:JTT k.e-)( "UF",e"c!e I~oc et c::; " -
11/~ 2f1001J., ~

I. oo .. -
Ill/' %SlOO/~ ~ I. .. tl -
hI'?' ~ftOOII.j ~ .. I, " -

5CJOOO4 51 L1COt.) ~o58C,e. '$L.EEVIN<Q /·5 :tD A1~
54-0002. 22 'iEowG '(.-....)I\)E'O CO \,.j,e6. A/~

~/OO~~ -6 PJ1INT~1) GAC.1I/7 B d l9/'U J ._..

h04-00 I SO VJAY PL.VC;".. (CABl.E t-IITGr. AMPH€NOL 57-30500 I

6u~Ool ~f) J.l'RY RN". SK7. ;::;N~L I'I""T ) RI'fPH£IVO~ 5"=J--~OSOD /
'.;. .

._.

605037 /4 WRY :J).I.J.... ~/(r: A$TRAL..I/X I CL /630 -S6r :l'

605036 /6 WHY D./. J.. 51<'/ ~, I ct. /4J - S3T /4-

60SDSQ <gvJAY h.l#L SoC.KET 11 I CL-: 06'3 - ShT I

Jr (, ~J., 010 11, VI'1Y RHP /'f19~E CD#.. Ahp /-/63::r ~?- S- ;Z srrs
...

J~ (,0'1 01 D I'
,. .. -

NOTES. AI-TERNATII1~ 2.~OO~ IRI >TA.T~ f"\o-rOl'f,O).A« HI::X e.UF"FE~ Mc 14503
DATE f{/"76 datrnn B.£CT1IONICS L'Tt)

ORAWN8~ TITLE

10>'1 :acJ) OVl"PU/CHECK
IO:>~

155. S~E e~/.c~7 2 NEXT eJPT/o.llJ ~o4
DRAWING

DRA"'NG 1~~
NUMBER A, OD 0 ,. cs- Of ==

l .J L.J -~- l~- 1. ~- 1- 1..Jf 1 ~- Ld L_ L--.J 1.--1 ~ L:.......;.. L-J L-.,.'
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