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SECTION

GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This manual contains all necessary information for the operation,
installation and maintenance of the Analog Linearizing Module

(ALM) . It is comprised of five sections: Introduction, Installation
Information, Operating Information, Theory of Operation and Mainten-

ance Information, including schematics, assembly drawings and parts
list.

1.2 PURPOSE OF EQUIPMENT

The Analog Linearizing Module converts any monotonic curve with a
characteristic of X = ¥1/5 to ¥5 into a linear function. It also
converts any li?gar function into a monotonic curve with a character-

istic of X = ¥ to Y2. The RO option gives output curves that are
the inverse of the input signal.

1.3 GENERAL DESCRIPTION

The input signal is applied to an operational amplifier where input
span and zero are adjusted prior to the signal being converted to
the desired linear function or monotonic curwve by the function
generation circuit. The resulting shaped signal is applied to an
output circuit where the final output zero and span are adjusted
prior to power amplification.

1.4 PHYSICAT, DESCRIPTION

The ALM is available in several different physical configurations.
Generally the unit has three printed circuit boards: one is the main
circuit board and one board contains the power supply regulator and
one contains the function generation circuit. If specified at time

of order, a mounting bracket can be supplied. For hazardous environ-
ments, an explosion-proof housing with a base containing up to four
threaded hubs for wiring is available. Alsc available are enclosures
that are oil-tight, dust-tight, and water-tight. Although the printed
circuit boards are identical regardless of the physical configuration
and mounting method, the external electrical connections may be con-
nected to different terminals on the terminal block or PC receptacle
in the various versions of the unit. Specific details for making
electrical connections are given in Section 2.

j B SPECIFICATIONS

The specifications of the ALM are given in Table 1-1.



TABLE 1-1.

ATM SPECIFICATIONS

INPUT

CURRENT

VOLTAGE

FRONT PANEL ADJUSTMENTS

INPUT ZERO

INPUT SPAN

FONCTION AMPLITUDE
FUNCTION CHARACTER (N)

OUTPUT ZERO

OUTPUOT SPAN

OUTEUT

CURRENT

VOLTAGE

RIPPLE

LOAD EFFECT

FUONCTICN

12

1-5 mA into 1000 ohms
4-20 mA into 250 ohms
10-50 ma into 100 ohms

0-5, 1-5 VDC standard
1 megohm minimum input impedance
Other voltages optional

Normalize Input Level *10% of F.S.
Normalize Input Level +20% of F.S.
See Function Ranges Below
See Function Ranges Below

With Minimum Input, Adjusts The
Output 0% +10%

With Full Scale Input, Adjusts
The Output To 100% +20%

Operational amplifier feedback
current source. Output limited
to 150% of maximum output range

1-5 mA into 0-6000 ohms

4-20 ma into 0-1500 ochms
10-50 mA into 0-600 ohms

1-5 VDC standard @ 20 mA maximum

10 mvV P/P @ maximum span and maxi-
mum load

+.01% of span from 0 to maximum
load (current output)

X (output) = Y {input}N

where: Range A: N = 1 to 3
Range B: N = 3 to 5
Range C: N = 1 to 1/3
Range D: N = 1/3 to 1/5
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TABLE 1-1. AIM SPECIFICATIONS (Cont'd)

PERFORMANCE

CALIBRATION CAPABILITY

AMBIENT TEMPERATURE ERANGE

AMBIENT TEMPERATURE EFFECT

FEEQUENCY RESPONSE

ISOLATION

POWER INFUT

+0.25% of full scale from 1% to
100% span

0°C to +70°C, 32°F to 1l58°F
.02%/°F maximum
3 dB down at 50 Hz

Voltage output units have input
negative side common to output
negative side. Current output
models have output negative side
elevated above input negative side
(true current source). Mixed out-
puts are optionally available.
Power input isolation is maintained
on both AC and DC powered units.

24, 45, 65 VDC +10%¢ standard

117, 240 VAC 50/60 Hz +10% optional
Line voltage effect +0.01%/1% line
change



l.6 MODEL NUMBERING SY¥STEM

The model number describes the instrument type, functional range
and other features. Shown below is an example of the numbering
system.

BASIC EXAMPLE: ALM/1-5V/4-20MA/A/AC

aALM, 1-5V input curve, N = 1-3,
4-20 mA output, 117 VAC power.

BASIC INSTRUMENT TYPE:

AIM indicates Analog Linearizing Module

INPUT RANGE:

Minimum and maximum nominal input range
for 0 to 100% output.

OUTPUT RANGE:

Numbers: Minimum and maximum nominal
output range.

SC: Selectable Current (i.e., out-
put current range selectable
with one of several resistors
supplied for this purpose)

CURVE CHARACTERISTICS:

Indicates curve characteristic. (In this
instance, curve variable from X = ¥+ to
X = ¥3)

POWER INPUT:

DC: DC power, 24 VDC +10% unless
stated otherwise, e.g., 45 VDC

AC: AC power, 117 VAC #10% unless
stated otherwise,e.qg., 240 VAC
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TABLE 1-2. EXPLANATION OF OPTION LETTERS IN MODEL NUMBER

Reversed Output

Internal "K" Factor
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CALIBRATION PROCEDURES

&iwl: GENERAL INSTALLATION INFORMATION

Installation generally consists of calibration, mechanical mount-
ing and making electrical connections to the unit. The remaining
paragraphs of this section describe the necessary procedures.

2.2 CALIBRATION

All units are calibrated and checked for proper performance prior
to leaving the factory. However, unless calibration to a specific
set of input-output values were requested, the unit should be cali-
brated before placing in service.

HOTE

Adjustments should not be made in the
field on units that are calibrated to
values specified in the purchase order.
Units that are calibrated at the factory
to customer's specifications have protec-
tive caps over the SPAN and ZERO potentio-
meter. Do NOT remove these caps.

An adjustable input signal source and input and output monitoring
devices are required for calibration. The monitoring devices must
have an accuracy of 0.05% or better. The MII Test Set PTS-770 may
be used as an output monitoring device.

HOTE

Refer to paragraph 1.6 for information on
how to determine the specified minimum and
maxXimum input and output levels and the
applicable input and output functions.

To calibrate the unit, proceed as follows:

. Connect unit and test equipment as shown in
Figure 2-1.

b. Verify that the input signal source is set to
zero. Apply power to the unit.

T Set input signal source to 0% input (1 vDC, 1 ma,
DC, 4 mA, DC, 10 mA, DC). Monitor CAL 1 and adjust
INPUT ZERO potentiometer for 0.00 volts.



d. Set input signal source to 100% input (5 VDC,
5 mA DC, 20 mA DC or 50 mA DC) and adjust input
SPAN potentiometer for a reading of 10 VDC at CAL
1.

NOTE

Since the adjustments of the
INPUT ZERO and INPUT SPAN
potentiometers interact, steps
(c) and (d) should be repeated
until readings remain at the
desired levels for L and 1005
inputs.

e. Set input signal source to 100% input. Monitor CAL 2
and adjust AMPLITUDE potentiometer for 10 VDC.

f. Set input signal source to 1% input. Adjust CHARACTER

potentiometer for a voltage reading at CAL 2, derived
by the following eguation:

}N

CAL 2 VOLTAGE (input % X 10 volts

where N = selected character between
1/5 and 5
EXAMPLE: With 1% input and N = .5
The voltage at CAL 2 = {1%1‘5 X 10 vDC = 1 VDC
NHOTE

Since the adjustments of the AMPLITUDE
and CHARACTER potentiometers interact,
steps (e] and (f) should be repeated
until the readings remain at the desired
levels for 1% and 100 percent inputs.

o Set input signal source to 1%. Adjust OUTPUT ZERO
potentiometer for the out percentage dervied by the
following equation:

Output % = (input %) N

EXAMPLE: With 1% input and N = .5 the
output percentage = 10%. If
the input is a voltage with a
span of 1-5 VDC, 1% input = 1.4 VDC
output. If the input is a current
with a span of 4-20 mA DC, 1% in-
put = 5.6 mA DC output. :
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h. Set input signal source for 100% and adjust OUTPUT
SPAN potentiometers for 100% output (5 vDC, 5 mA DC,
20 mA DC, 50 mA DC}.

NOTE

Since the adjustments of the OUTPUT
ZERO and OUTPUT SPAN potentiometers
interact, steps (g) and (h) should

be repeated until the readings remain
at the desired output levels for 1%
and 100% inputs.

243 MECHANICAL INSTALLATION

As mentioned in Section 1, the unit may be obtained in various physi-
cal configurations and/or case sizes. Figure 2-2 shows the outline
dimensions and other installation requirements for the particular
configuration supplied. Be sure to observe the applicable special
procedures and precautions given with the illustration. Although

the units are designed to operate in free air at gquite a high

amblent temperature, it is advisable if possible to mount the unit

on a surface made of material that can serve as a heat sink. For a
plug-in unit mounted in a rack, be sure that the rack has adequate
ventilation.

2.4 ELECTRICAL CONNECTIONS

Except on plug-in units, all electrical connections are made to the
terminal blocks in the unit. On plug-in units, the electrical con-
nections are made to terminals on the mating connector for the unit.
The terminals to be used for the electrical connections are indicated
in Figure 2-3. The following paragraphs provide additional information
on wiring the unit.

b S O | General Wiring Technigques

No special wire or cable is reguired for signal connections to the
unit. To avoid transients and stray pickup, it is recommended that
twisted conductors be used where they are run close to other services
(such as power wiring). On open units supplied with a snap-off cover,
dress all wiring up through the opening in the bottom of the cover.
Spade-lug connectors are recommended for all wire terminations. ALL
terminals are supplied with 6-32 screws long enough to easily accept
three spade-lug connectors.



DC MILLIAMMETER USE OUTPUT MONITORING

USED ONLY FOR DEVICE CORRESPONDING
CURRENT INPUTS TO RATED QUTPUT
(SEE NOTE I) (SEE NOTES 1 & 2)
ADJUSTABLE M HN
SIGNAL
SOURCE
+ -IN  +OUT
DC VOLTMETER Zo
USED ONLY FOR
VOLTAGE INPUTS
(SEE NOTE 1)
CAL?2 -OUT
) l
- : ,
POWER
INPUT

NOTES:
1. INPUT AND QUTPUT MONITORING DEVICES MUST BE ACCURATE TO
WITHIN +0.05% OR BETTER,
2, M.I.l, TEST SET PTS - 770 MAY BE USED FOR QUTPUT MONITORING
DEVICE.

FIGURE 2-1 . Test Equipment Setup For
Calibration Of Unit
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"SC" OUTPUT
OPTION

{ AC POWER
DC POWER

=
™

) SIGNAL INPUT

? SIGNAL OUTPUT

POWER INPUT &
CASE GROUND

"VERITRAK" MTD.

DC POWER

Figure 2-3 Electrical Connections For Standard Unit
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2.4.2 Power Connections

A given unit is designed to be operated from either a DC power
source, an AC power source, or an AC primary source with a backup
power source that is put into use if the AC source should fail.
Refer to paragraph 1.6 for information on how to use the model
number to determine the type of power required.

On DC-powered units, the DC terminal is connected to the + (positive)
side of the source, and the DCC terminal is connected to the - (nega-
tive) side. The DC source should be regulated to within £10% of the
nominal voltage and should be capable of delivering 5 watts.

On AC-powered units, 117 volts AC +10%, 50/60 Hz, 5 VA nominal power
is required. The AC terminal should be connected to the ungrounded
or "hot" side of the supply, if possible,and the ACC terminal is
connected to the common or neutral side. The GND terminal is the
mechanical case connection.

On AC-powered units with battery backup, connect the ACC and AC leads
to terminals 4 and 5, respectively, and connect the battery backup
leads DCC and DC to terminals 2 and 3, respectively.

2.4.3 Connections On Units With SC Option

On units with the SC (selectable current) option, connect the re-
sistor to the terminals marked SC. If provided, the selectable cur-
rent resistor for a plug-in unit is mounted externally either at
the terminal block or soldered to the appropriate terminals on the
PC connector.



SIGNAL QUTPUT

@2 % ‘ +OUT
"SC" QUTPUT = =
= L
OPTION 55552
= laS< 59
Siczs
= 83 SIGNAL INPUT
ACC DCC .
AC e CAL 2
GND GND CAL 1

POWER INPUT &
CASE GROUND

FIGURE Z-4 Electrical Connections For -EX (Explosion Proof)
Housing Mounted Single Unit & -PST Std.
Plug-In Units
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INSTALLATION & OPERATION

3.1 OPERATING PROCEDURE

Once calibrated and installed, the unit may be operated unattended.
There are six external controls, input and output zero and span
controls, and amplitude and character controls. Output signal
character (N) is adjusted in ranges: Range A, N = 1-3, Range B,

N = 3-5, Range C, N =1 - 1/3, Range D, N = 1/3 - 1/5. Ranges are
selected by internal jumpers. Refer to schematic 158-406-00 for
range selection information. Since this unit uses highly reliable
solid-state components, it should operate virtually maintenance
free for a long period of time. However, if a malfunction should
occur, refer to Section 5 for maintenance information.

4 unit may become warm during operation, especially where the
ambient temperature is rather high. This is perfectly normal and
should not be a cause for alarm unless a malfunction is also ob-
served.
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SECTION

THEORY OF OPERATION

4.1 | NTRODUCT [ OGN

This section gives a detalled description of all| the circuitry utilized

in the ALM. I+ Is providaed as an ald for troubleshoating.

4.2 CIRCUIT DESCRAPT ION

Refer to the schematics at the end of the manual far the following circuit
descripticns.

4.2.1 Description Of Power Supply Cireult {(AC INPUT}

The power supply consists af power fTransformer, T2, |ine filter Y51,

ful l-wave rectifier CR4-CR} and diode CR1. V51 across Tha primary of T2
fllters out |ine transients. Voltage at secondary 8-10-13 Is rectified

by CRA-CR7 and coupled to regulator PCZ for the developmant of the + and -12
volt sources. The voltage fram secondary 16=-17 Is rectitied by CR1, filfer-
ed by C5 then coupled to circult polnt C as the +38 volt supply.

4.2.2 Description Of Power Supply Clrcult (DT INPUT)

The DC applied To DC and OCC is converted fto a 3=KHz sgquare wawve by Q2Z,

2, T1 and associated circuitry. Capacitors CZ2 and C3 and inductor L1
comprise a filter. Diode CR3 protects the circult against voltages of the
wrong polarities being applied. The AC at secondary winding 18-17 is
rectified by CR1, filTered by C5, tThen coupled to poaint C as The 38
volt supply. The AC at secondary winding 8-10-13 is rectified by CRA-

CRY then filtered by C7 and C6, then coupled to regulator PCZ for the
deve |lopment of the + and =17 volt sources.

Lk

4.2.3 Description OFf Power Supply Regulator Circult (PCZ2)

Unregulatad voltage is applisd to the woltage regulator at circuit pelints

5 and 6. The power supply regulator consists of two essentially Tdentical
circults, one producing +17 volts and the ather =12 volts., 5ince the

two circuits are identical, only The +12 volt regulator will be explained.
The regulator is comprised of error amplifier 1C202 ard series pass transis-
Tor QZC4. Over-current protection Is provided by transister (203, Reference
for the regulator is provided by zener dicde CRZO1. The regulated cutput

ie divided gerass B211 and R214 thereby developing a diffarential voltage
acrass the inputs of 10202 {approximately % wolts when current 1s cperating
normally), A change at the requlator output is sensed at pin 2 of |C207

and therefore, at pin 6. This change Tn valtage at the cutput {(pin &)

af |C20Z affects the amount of current to the base of Q204., Thus, the current
through $204 changes proportionally to the base current and the regulated
cutput Is varied to correct for the sensed error. #&n over-current con-
dition causes normally non-conducting Q203 to conduct. |+ continues to
conduct until the requlated output goes to O wolt at which time Q204 furns
off. Pass transistor 0204 stays off until the over—current condition I=s
remediad.



4.2.4 Description OFf lnput Amplifier Circuit

The monotonic curve to be shaped is applied to the non-inverting input of IC2.
Feedback for the amplifier is taken through R7 and the INPUT SPAN potentio-
meter fo the inverting input (pin 2). Maximum input level and thersfore
the amplifier gain is adjusted by the INPUT SPAN potentiometer. Minimum
input level is adjusted by the INPUT ZERD potentiometer. Reslistor RIB is
present only for current Tnputs. The clrcuit operates from + and -12 volts.

4.2.5 Description Of Funcetien Generation Circuit

Shaping of the output voltage or current curve is accomplished by the
Function Generation Clrcuit., The Function Generaticn Circuit, mounted

on printed circuit board PC3, is comprised of IC301 through 1C304, transis-
tors Q302, Q301 and asseciated compenents. The character or N of the out-
put curve is determined by the configuration of Jumpers J3035, J304, J302
and J301. Wwhen J303 and 1301 are jumpered, the character of the output
slgnal is a root of the Input signal. However, when J304 and J30Z are
Jumpered the output signal is a powerof the Input. {x1 f5 W)

Integrated circuits 1C303 and IC301 together with Q302A and Q3028 and
associated components, generate a logarithmic output voltage when a

linear signal 15 applied at pin 2 (inverting Tnput) of IC303. Negative
teedback for IC303 is applied to the emitter of Q302A by way of the CHARAC-
IER potentiometer or J301 and the emitter-base Junction of transistor
W302B. Thus, the collector current of Q3020 is equal to the current
Through R311 which varies with the input signal. Since Q3028 1s

in the feedback loop of amplifier 1C301, the collector current through
Q30ZB 1s constant by the fixed voltage applied at circult point A

(+12 volts). With the collector current of Q3028 held constant the
emmitter-base voltage is also constant. Since only the emitter-base
voltage of Q302A varies with the input, the logarithmic output at pin 6

of IC301 is the difference hetwesn the fixed vBE of Q3028 and the variable
HBE of Q3DZA,

This logarithmic output drives transistor Q301 via J302 or the CHARACTER
pofentiometer on J304, depending on the jumper configuration. Integrated
circuits 10302 and IC304, Q301A and B comprise an antilog clircuit which
generates an output of from 0 to 10V from the log generator input.
Amp|ifier |C304 in conjunction with Q301A drives the emitter of Q3018 in
proportion to the input veltage at the base of Q301A. The collector current
of Q30IE varies expenentially with the emitter-base voltage., This current
s converted to a voltage by amplifier |C302Z & R307. The maximum output
level of the Function Generation Circuit is adjusted by the AMPLITUDE
potentiometer and the character or N of the output signal is adjusted by
the CHARACTER potentiometer.
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4.2.6 Description Of 1C6 Clreult

The shaped voltage or current curve from the function clrcuit is applied

tfo the non-invarting Input (pin 3) of ICl. Feedback for the amplifier is
taken through the base-emitter junctions of Q1 and Q5 (current output)

or the base-emitter junctions of Q4 (voltage output) +o the inverting Tnput
{pin 2). The gain of the amplifier and thus the 100% ocutput level is set
by The DUTFUT SPAN potentiometer. The OUTPUT ZERO potentiometer is connec-
ted between +12 wvolts and ground and adjusts the 0% output level (1 VDC,
ImfA DT, 4 mA DC).  ICI operates from + and 12 volts.

4.2.7 Description Of Power Amplifier Circuit

In the current output configuration the power amplifier is comprised of
Uarlington pair Q1 and Q5 and asseciated circultry. The current output

iz taken across R16. When the SC option is included, the selectable resis-
tor replaces R13. |In the voltage output configuration, the output amplifier
Is comprised of emltter follower Q4 and its associated components. The
voltage output is taken at +V and -V, across R13. The power amplifier
operates from +38 volis.
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MAINTENANCE & TROUBLESHOOTING

5.1 INTRODUCTION

This section contains information on maintenance of the unit. General
troubleshooting procedures are given, using conventional signal-tracing
techniques. Precautions and special techniques used to replace com-
ponents are also described.

5.2 PERTIODIC MAINTENANCE

It is suggested that the calibration of the unit be checked approxi-
mately every 6 months as described in Section 2. No other periodic
maintenance is required.

523 CORRECTIVE MAINTENANCE

The following paragraphs provide information on corrective maintenance
of the unit. Corrective maintenance should be carried out only by

qualified personnel who have read and thoroughly understand the des-
cription of circuit operation given in Section 4.

5.3.1 Disassembly

To troubleshoot the unit, it is first necessary to disassemble it so
the circuit board is exposed. The physical configuration of the unit
determines the steps to be followed in disassembly and are described
in the following paragraphs. In all cases, disconnect input signal
and turn off primary power before disassembling unit.

LT N [ Disassembly Of Standard And -CP Units

To disassemble a standard of -CP unit, remove the unit from its in-
stalled position. If the mounting bracket is used, separate it from
the unit by removing the two counter-sunk screws at the rear of the
unit. After the unit has been removed from its installed position,

disassemble the unit as follows to gain access to the circuit board:

a. Remove the two front Phillips-head screws at the
top of the unit.

b. Remove the four Phillips-head screws at the bottom
of the unit.

s Slide the front panel (with the circuit board still
attached) down and free of the sides of the case.
Points on the circuit board may now be reached for
troubleshooting. It is suggested that the case be
used as a container for storing the removed hardware.

5-1



LS B e Disassembly Of A Plug-In Unit With A -PC Housing

To remove the cover of a plug-in unit with a -PC housing, proceed
as follows:

A Gently spread the forward locking feet and 1lift
the front of the cover NO MORE THAN 1/4 INCH. Ex-
cessive force applied to the cover may break the
rear retaining clips.

b. With the front of the cover raised, slide the cover
to the rear to disengage it from the plug-in card.

If it is desired to test a plug-in unit in the operating position,
a circuit-board extender (Part No. 350-206-00 or equivalent) is
required to bring the unit forward so the components on the circuit
board are accessible for troubleshooting.

BTl Disassembly Of A Plug-In Unit In A Housing

To disassemble a plug-in unit in an explosion-proof or other type
of housing or enclosure (in addition to the case) proceed as follows:

d. Use a bar wrench to loosen the housing cover from
the base, then unscrew and remove the housing cover
to expose the unit.

b. If required, remove the unit from the socket by
rocking the unit slightly while pulling upward
until it is free of the socket. The socket and
terminal card are keyed to eliminate error when
the unit is reinstalled.

5.3.2 Troubleshooting

The schematic diagram(s) includes flagged numbers at various points

in the circuit. Table 5-1 gives the voltages and waveforms at these
points for specified input-signal conditions. The assembly drawing (s)
(immediately after the schematic diagram) shows the phvsical location
of the parts on the circuit board. Bear in mind that the circuit board
is protected with a moisture-resistance coating. Therefore, it may be
necessary to use a needle-point probe and exert a fair amount of pres-
sure to break through the coating when it is desired to ohserve the
signal or voltage at a specific point. When connecting a probe to a
component on the circuit board, exercise care to make sure the probe
does not short-circuit to an adjacent component. In general, trouble-
shooting is carried out by tracing the signal with an oscilloscope
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and referring to the schematic diagram(s) to determine what com-
ponent might be causing an observed abnormal indication. If the
original symp om was a complete failure of the unit to operate,
the most logical place to loock for trouble is in the power con-
verter. If the unit was producing an incorrect (but not zero) out-
put, check the outputs from the power converter and, if these are
normal, apply a standard input signal and trace the resulting sig-
nal through the unit.

NOTE

Do NOT adjust sealed potentiometer (s)

on circuit boards unless absolutely
necessary. For the procedure to deter-
mine if such a potentiometer requires
readjustment and for the adjustment pro-
cedure itself, refer to paragraph 5.3.3.

o T Fe | Component Replacement Techniques And General Precautions

Replace all defective components with identical parts. Refer to the
assembly drawing(s) for a list of replacement parts. The letter S
and a number, all enclosed in a circle, appear after the description
of certain parts in this list. The number indicates the number of
spares recommended to be kept on hand for that part, per unit, for
up to ten units of the same type. For more than ten units, a spares
complement of 10% on the indicated parts should be used.

Most parts used in the unit are quite small and are located in a
confined area. Therefore, small hand tools are a necessity when
servicing the unit. The following is a summary of the general tech-
niques and precautions that should be observed to prevent damage to
components in the unit:

a. Use a transformer-operated low-voltage soldering
iron with a grounded tip and rated at not more than
50 watts. A temperature-controlled tip is desirable.

b. Use extreme care when unsoldering the leads to any
component. Do not keep the soldering iron on a point
for more than a few seconds at a time. Use a suction-
type solder-removing tool (solder sucker) as an aid
in unsoldering transistors and integrated circuits.
The protective coating on the unit may be removed
with trichlorethane or eguivalent. Be sure adequate
ventilation is provided when using this or any other
chemical.



5-4

NOTE

Unused connections on inte-
grated circuits are left un-
soldered to aid in remowval.
Refer to the assembly drawing(s)
for more complete information.

Do not excessively bend or twist the leads of
small components; they break easily.

Before removing a component, ocbserve the lead
dress. Be sure that the lead dress of the replace-
ment is the same as that of the original.

Handle MOSFET's only by the case; if the fingers
are allowed to contact the leads, the MOSFET may
be ruined. Be sure to leave the metal sleeve around
the leads until just before the device is installed
on the printed circuit board.

Remove all flux from soldered joints with trichlore-
thane or equivalent.

NOTE

Units that were calibrated at

the factory to customer's speci-
fications have protective caps

over the SPAN and ZERD potentio-
meters. These caps must be removed
so the unit can be recalibrated.
LIFT, DO NOT TWIST the caps off,
using a screwdriver tip as a prying
tool. Snap the caps back in place,
WITHOUT TWISTING, WHEN RECALIBRATION
has been completed.

Test and, if necessary, recalibrate the unit
by the procedure given in Section 2. When the
performance of the unit is known to be satis-

factory, apply clear acrylic to reseal the unit
where regquired.

Check that all leads are clear of the board edge be-
fore reinstalling the board into its case.

When reinstalling the unit onto the mounting bracket,
be sure to use the same screws (or screws of the same
size) as the one removed. Longer screws will damage
the unit.
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SECTION

MAINTENANCE & TROUBLESHOOTING

TABLE 5-1. WAVEFORM & VOLTAGES

EgiﬁT AMPLITUDE *

1 0-10 vDC

2 0-120 MVDC

3 -.4 TO -.6 VDC
4 0-10 vDC

5 4-11 vVDC

5] 1-5 vDC

7 —le_—_J A = 481.?pp A = Qﬂﬁpp S=13L‘!UPP

* NOTE:

VOLTAGES AT TEST POINT 1 THROUGH & ARE FOR AN
INPUT OF 1 TCO 5 V. THE SMALLER OF THE TWO VALUES
IS FOR 1 VOLT IN AND THE LARGER IS FOR 5 VOLTS IN.

TABLE 5-2 POWER SUPPLY VOLTAGES
TEST VOLTAGE
POINT LEVEL
A + 12 VDC
B - 12 VDC
| c +6.2 VDC




See. ) i 3

=45 /-00
ST E Ay T

[+

I&5s

—am
il iom

Pl E=ing
ALM

V5775

-l

DO NOT SCALE DRAWING
" P

TOLERANCES |~

X
LS
| amoLES -

XX

!

Strear

RE INDUSTRIES
farma 31343

Sepmiveca Calion

MO0

-4 ¥xr 28— e
w
H
T
%]

[0 30 dp— H
-

hmu_uu.n"C._.T% c

L e )

TAWE FrSa 2okl S e e S (v ¢ B v EE Eo e e |
Teld iy PAGwE ay Fie 10 B e ey 5 SRR
LA R LR T L A TOF Fev wain s Sfiven i
W O f A ATARR R EI0TE Freiesec _-.q..x..!e._r!..l &
TEFOF Do T T DR TR G TR
wiw d ARl A B 0 T B daE e DR
Rl e LR ok R e e TL .ﬂ_ W
Al i T I e A R T
R AN GRS T bR e PEeS e T (] -
FIERRI I I A B AT YT O e e e Sk G el SETLS S deuthn SRR TR o]

FWROF Do o0 T S 3 e w....“_

Ty A0 W R L eDyed fi s e o

ETREE Y ar JNT BRSSP

FEPDT Ta® I Fir i P B e AT AT D =y
HrARETLE SRoe T el B B W 0 g B

TR G g e (5]
TEE7 Fev n..q.._ui.-..__.f

r @]
e
LD .wL gz

e it
M ol
s
r.).‘l—_-_l
_ o Oty —
¢

7 F

1A Lo .r._C._._._ 11 HO LNFHHND

__Ex2 | :
7y
—.ﬂ_ Fuw e
7]
) |
e M

.
- T ¥R
L Y L




TEE

SH

Li O - 008
5 FoFwmn azi-) (F} — —
R . ]
—m - ET
5 M [
Iz
¥ig
B Mka.
£ g L£-09% - DOF, r _D_ T @ (azi=)
...U.r e ¥ s ﬁmu
o Ey= e AP Wl._
T FEY 5 e '
_.H_ ) h i E =0
oy | e = 7 o = A
i 0
wWhE D
w2
A
Wea? »m._u A
A i
o, D azy
= |- -
= ._|. v
M ____ A s2gme W”._r...w_
o ._,. A
wl 3 o
mm W m i . EEbe
5 J d = S =5
=2 -2 = ::T_ @ (Azes)
=] Mmj_m_mﬂ mmm Mn. ¥a2 L - _D.
= ECR -8 > —A AL 5
o a3 b i LIk 7 4
al%: %8 s ; wo LS
B xHRE 1 z

Califarnia 91343
T
o~
e e e | |

MOORE INDUSTRIES

18660 Schomnborn 5treet

Li-biE-08 2z
(EFanin AZI] @ & hmllw At ——
£e J.W_w.
]




il A W R Y

FHE T i D8

1S58 - S5/ -00

ASSEMBLY

| DO NOT SCALE DRAWING
m {roLemancEs Mg L T [Ty ALM
s . oL UGN
MOORE INDUSTRIES | &x  :os g
B850 Sarosnsgen § XXX =00 FCI
Sapuiveda, Cadiforme §1343 ANGLES 230 |1 E,.l"l
@

@

“\

_pc2

T HW5%

UM

ir‘—|=-—
G —

:

=

br—ﬂh

AU

i

[TTTTTI

E."

Ilillillll
FTTTTTTT

L1
W
o

TR

0TI

,
,
™,

FEED-THAU *

i‘(_/
HWL2,3.4

\

—HWE, T
(4]

[4]SEE 200-237-00 FOR MOUNTING DE TAIL,

[3) TRIM EARS FLUSH.(2 PLACES,FAR SIDE)
[2) INSTALL 22 AWG BUSS. (15 PLACES MARKED #)

SOLDEH ALL LEADS AND TERMINALS TO PADS,

MOTES:




A

T

L"41]
INITIAL RELEASE 3y

ASSEMBLY

[Tan e

ALM
PLUG=IN
~Ce

gt FE

hasT

271

Ll

LETRTE ]

e

DO NOT SCALE DRAWING
TOLERANCES
ARy W
=1
XX =03
Xix o+ 000
ANGLES 230" |

Schosnborn Stree
Sepuiveds. California 81343

MOORE INDUSTRIES

Lo

‘Sdve Ol sOVYIFT 1T I 05

TFAFF7C NOTHFL w22 FG O SHIANr 2

THVOE It OL ONITFIWISSY FHOSFT AINE3T HO OI16 NYinLSyS DNISA NIHLFOOL 2028 3 10209 anea [€]

EOZMN~N ﬁ
i o o o
g g o Oy
o o > £ Og2)
E o) 8] & S0z
d m co2y
3 # o
ol @ 50
5 WE 5| {7zt
X :
4 m oizy ¢

T 7 e— QN 202 ) & :
I I

J T
d AT,
[« mvw\\ __.Haﬁ..“.ﬁuH

ZOEC

‘FE I caowy I I8 O
QL (HorF 2/ 36 5 save Fwim 8IdWnr 3 1020
-

O JO-64-005 ¥ITTOS 'O Do CUL OWILVOH i fozE
Oy ¥IMLFa0l FO0280 1020 awvignog WL ar — s

" m—




L e |

T QQ-200 -5/

WEARTEE FivEd

[ RS T gt D

N E “ 7P
LRI FXETELS
[T AL I

T ._..|.:.|....._.

S W 0

uwﬂ.?|.u.ug _ :

e
_ e G”“F L1
2

_ ®ml
00 - o o
nogl %L

an Eas

TEa he GAPAY EEeime Te)

e r e R
EVQ)/ R m .l...wq.“_.. I
: s I

moT L me | T

- | W

@ 1 sy \\L
o E.—VIH: ]

ACHTE A - m\su anr

_%’i% ' | fufe

T X

i

I
|

&

> P £255 w033 [ g
ot Cadd i TSik Geog alr|
v v ] o] S -

i
R )

@?u...m

RN MEFESd e RITE
EFerprrOFIe Ax BT idNeEw? | Fieddd wr goscea Deldw
R T T
P FROC (oD -FER-OOFANE | TR 20% FAxD daiw v F
FPd ¢ s A3 FEE BRI SE L R0 i A Taod P
OF 3@ A A AR B0 Fid BE
Nid TRCas W FVERF Nt Wt T
PRAF L pd v LT PR FRFV T e Raed o ieas oy |¥

OF T MT OOFY BPAES ONLINEY (RieTaiw O
e L IPNAOIE RSN PO fiae BRI O W
PRV IE R FIOTE AR RS FRG e DN _..mv F
DT A EEF MG W D A0 L0 e e Riidt
EFRLa PP PwT) RO WENELIT D E Rl it All.vﬁ.
R el Rl S R N s EF R o A.,”_
FRAPE FRiPOOT Fr A2 OF1%r ' Tdrene 4F20 »r
[Pt ir ) A S 0P Aa S § B Sarian 5
i @) ool BreT QIR s e
KOFTIORNE) FOSTIEIE LTS Wi Taw
L BT SRR I FT PR PR N




| DO NOT SCALE g |
1] T S “"‘““?'gﬁ STANDARD | /58 -50L-00D
MOORE INDUSTRIES | xx o1 i ' ALpT RO ASSErIBLY
18850 Schagnborn Strast XXX =000 | O et =2 o BT T e
ANGLES =30 (i = /7 /! o £85&87 sl -
~ca
(500 -542-0/)
a a6 e a a8 a
e
V@ o o
*V DETAIL

A1 DETAIL

e

(1s8-507-0/)

(] mownr swAasE Biocks ON P.C. BOSRD BEFCE J00/NG
COMMPONENTS . SEE CASE ASSE/TBLY <D POS/770MN.

S-aomm  INVD/EATES /TETHL/IEED IOE OF pFf VD PS5
L. ALL LEADS ANrST S&E SEOERELD To S SoASD
/. Rl TumMPERS Z2ANG BUSS | TEFLON SLESVED AS REFD.

AMNOTES

[+
=

8
=

e e et

& o]
@

T YT

s gve BT

{23

AT oM M2
;..
£z £3 &
)

TE ., BT

FEED THEU
/}HH NOT
EeD

sepER
LEADS
TOGETHER

e
D j
WA 2D

= J

o320 /g‘ Va4

2 Pecs




MOORE INDUSTRIES

100880 Straet
Sepuiveda, Californis 1343

]

$ H g E:
) : -
% ; | y
3 ;,-,-1!@@ 3
0 — [V
. = ow
o g QRO S
g2 - oo
Q i3 5
Q I\
QB o
90 ,Ql iy
90~ Q 4K
g8 0
ST
1 T
' 0| &4
w I - a SF
0 9 ol 3
< = —=f <
N i
o \r'}_.f
N

—
i
8]
<
ul
e
wl
>
']
w
=

Iy
']
-

F

VS
NOTES: (sEE SHeeT ONE ).




DO NOT SCALE DRAWING

3B -507-00

C

REVIZION]

== TOLERANCES ~ g S7AAND AL S
MOORE INDUSTRIES |3 :on fer 7, Ww AT e sk
Sepulveda, California 91343 | XXX - & 010, |-t B 03 N Mﬂm D |72
@a m AFTER Q301,302 ARE GLUED | !
Y W& 7OGETHER ¢ MOUNTED 70 FC Y M W
(X ;m BO, SOLDER S00-//5-0! TO 90/ N\ Q
N & VUMPER WIRE PAps'C, 8" ® O E T
(2&4) TO AC B0 WIRE pADS CBE O X Q
—— 500-1/5-01 — u\_i]... ) M@m
_o c%ﬂ __w ¥ H.W. ol nanW_wWLw,f sloc J,JIH ﬁM .,Oc.D _
el e e
3 ' Q Q ), QL | B .
N m b £OLe —El E m_w M 0
ppp © OF° | mM " M. |
S [N ? 32t Rl R
2 o KN L [ b
] &6 SNA &m m:- ik IR
© ; VIR
| : : W
Y q ¢
LN Y
\ N Wr)
N ARy UN
S . R NJAN
aﬁ; Wm_ M Eﬁ. oqg R .ﬁﬁu
X 3 RORE ~ <X




famian

ISUFTIY il | v

Niee CLIRRTTS T aia

_ o oo & I Ted] T
OO-508 -85/ TNIMTHD 31735 1OA 08 I ; . el
, TN \vﬁ 1 SENIrA QY W W TV i fPbeert s TSRO VP PV RIS AN
ﬂnmu.“u«.u\ AT T ot ) 2 x/ L..\x.ﬁ P et ? FoED FNE SNOLSIE N 2
UALERR ER L L L] : ey s aivwe. 15 AP TITTAY SR L SVE FX B S T T
HOLEINOAY i LA 0 £ Fiv |£]
‘awl E1ImLENOND - ) i i Maes) I |- e IPVNCIN FE N G RA NG 1)
ELLLE ] I= \A. ...‘u._nm\__nl.x__\.mma Wx..ﬂ_‘__._ﬂ._nmh\ i e « - (FVROX DI VAR F £ 120D B F LI — &
‘u__x.h ?\t-m\'\.vm Ttz fp S 7 | e o e s o T IVEY LN ..u_..-....\..__.__._‘.b\.h.._...l.__@ R IS
ﬂ AITINALYE 40 1507 T LN SP IV A1 RT N LS a5 53t it € _ -
HOUITRDIIET NSRRI RLLUIEREL LY .ﬂ L LT — LLE L LAY § m -y =
T e e R e S = T S P e =S TSRS 1
I T _
, i |
| BOTS |
| I
_f-
I
| 00-08E-00F L
! ot il L - I |
=4 = | | |_ |
! #E M. q
_ Elozy - 22 |
{ 7 - Q- DO | Gl |
" M.MWM ./ * .“ﬂ_|.“. @)nzi-)
= i L& o=
— — B L _
‘| ) FECE [
_ 1 M |
| FeE 7 23 i<, AT Ao _
D2ann 421 - — | E1er 35544 Eleaw; ~ o0 = |
[ — —~ —— s
I = _
_ ER u_
DIANT ATEF .-M s/ LEL |
| PAF R F H Zioa
| WA |
_ H — & (e
_ 3 : W2} oo-s5-c08 : T ®
.ﬁ. [ T Foad Y |
_ £ e Wit o _
o= Ty
_ CEEOOE BN g fOT _
_ FOEE 2 |
_ .W\..... m.x_ﬁm.hr.._. _
_ e _
| SO-EF -0 < p Rty oz _
i 1-"dd o
e e umwé — 'y |
|




RN RIMATH RiWIZION

— DO NOT SCALE DRAWING mu _ 3
=—— TOLERANCES: }@?Miﬂlﬂ Mk..\.uﬂmv S T7AANDALELH np“m.. m\mnm _MHUQ \hﬂ
LTSS z_+:___.._ G T T S
MOORE INDUSTRIES | Xx s lagur 2 br ol AL RCASEETLLY
16650 Schoenborn Street AKX +.D10 w.ﬁﬂnth.ni_\nﬂ ..__......\x__ \nUﬁ-J IwisEm 8 . um [ N [ _._._a_
Sepulveda, Califormia 91343 ANGLES +30° [soms N SN rei e oL LERDE _.N‘Rﬂ_u .(W.,wx \u,mn.__.h.,..

o€l 2).03/

HOLES
7 A SR L.

w20f - AW o7

/

/. SOLDER ALl £LEALS

NOTES




RETURN PROCEDURES

To return equipment to Moore Industries for repair, follow these four steps:

1. Call Moore Industries and request a Returned Material Authorization (RMA) number.

Warranty Repair —

If you are unsure if your unit is still under warranty, we can use the unit’s serial number
to verify the warranty status for you over the phone. Be sure to include the RMA
number on all documentation.

Non-Warranty Repair —

If your unit is out of warranty, be prepared to give us a Purchase Order number when
you call. In most cases, we will be able to quote you the repair costs at that time.

The repair price you are quoted will be a “Not To Exceed” price, which means that the
actual repair costs may be less than the quote. Be sure to include the RMA number on
all documentation.

2. Provide us with the following documentation:
a) A note listing the symptoms that indicate the unit needs repair
b) Complete shipping information for return of the equipment after repair
c) The name and phone number of the person to contact if questions arise at the factory

3. Use sufficient packing material and carefully pack the equipment in a sturdy shipping
container.

4. Ship the equipment to the Moore Industries location nearest you.

The returned equipment will be inspected and tested at the factory. A Moore Industries
representative will contact the person designated on your documentation if more information is
needed. The repaired equipment, or its replacement, will be returned to you in accordance with

the shipping instructions furnished in your documentation.

WARRANTY DISCLAIMER

THE COMPANY MAKES NO EXPRESS, IMPLIED OR STATUTORY WARRAN-
TIES (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR APARTICULAR PURPOSE) WITH RESPECT TO ANY GOODS OR SER-
VICES SOLD BY THE COMPANY. THE COMPANY DISCLAIMS ALL WARRAN-
TIES ARISING FROM ANY COURSE OF DEALING OR TRADE USAGE, AND
ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY ACKNOWL-
EDGES THAT THERE ARE NO WARRANTIES IMPLIED BY CUSTOM OR
USAGE IN THE TRADE OF THE BUYER AND OF THE COMPANY, AND THAT
ANY PRIOR DEALINGS OF THE BUYER WITH THE COMPANY DO NOT IM-
PLY THAT THE COMPANY WARRANTS THE GOODS OR SERVICES IN ANY
WAY.

ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY AGREES
WITH THE COMPANY THAT THE SOLE AND EXCLUSIVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS OR SERVICES
SHALL BE FOR THE COMPANY, AT ITS OPTION, TO REPAIR OR REPLACE
THE GOODS OR SERVICES OR REFUND THE PURCHASE PRICE. THE
COMPANY SHALL IN NO EVENT BE LIABLE FOR ANY CONSEQUENTIALOR
INCIDENTAL DAMAGES EVEN IF THE COMPANY FAILS IN ANY ATTEMPT
TOREMEDY DEFECTS IN THE GOODS OR SERVICES , BUT IN SUCH CASE
THE BUYER SHALL BE ENTITLED TO NO MORE THAN A REFUND OF ALL
MONIES PAID TO THE COMPANY BY THE BUYER FOR PURCHASE OF THE
GOODS OR SERVICES.

[ TImoor

W ORLDWIDE ¢ www.miinet.com
United States ¢ info@miinet.com
Tel: (818) 894-7111 « FAX: (818) 891-2816

INDUSTRIES et scc6 7200 - - 02 6257206

ANY CAUSE OF ACTION FOR BREACH OF ANY WARRANTY BY THE
COMPANY SHALL BE BARRED UNLESS THE COMPANY RECEIVES
FROMTHE BUYER A WRITTEN NOTICE OF THE ALLEGED DEFECT OR
BREACH WITHIN TEN DAYS FROM THE EARLIEST DATE ON WHICH THE
BUYER COULD REASONABLY HAVE DISCOVERED THE ALLEGED DE-
FECT OR BREACH, AND NO ACTION FOR THE BREACH OF ANY WAR-
RANTY SHALL BE COMMENCED BY THE BUYER ANY LATER THAN
TWELVE MONTHS FROM THE EARLIEST DATE ON WHICH THE BUYER
COULD REASONABLY HAVE DISCOVERED THE ALLEGED DEFECT OR
BREACH.

RETURN POLICY

For a period of thirty-six (36) months from the date of shipment, and under
normal conditions of use and service, Moore Industries ("The Company") will
at its option replace, repair or refund the purchase price for any of its manu-
factured products found, upon return to the Company (transportation charges
prepaid and otherwise in accordance with the return procedures established
by The Company), to be defective in material or workmanship. This policy
extends to the original Buyer only and not to Buyer's customers or the users
of Buyer's products, unless Buyer is an engineering contractor in which case
the policy shall extend to Buyer's immediate customer only. This policy shall
not apply if the product has been subject to alteration, misuse, accident, ne-
glect orimproper application, installation, or operation. THE COMPANY
SHALL IN NO EVENT BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

Belgium ¢ info@mooreind.be
Tel: 03/448.10.18 « FAX: 03/440.17.97
The Netherlands ¢ sales@mooreind.nl
Tel: (0)344-617971  FAX: (0)344-615920

©2006 Moore Industries-International, Inc.

Specifications and Information subject to change without notice.

China ¢ sales@mooreind.sh.cn
Tel: 86-21-62491499 « FAX: 86-21-62490635

United Kingdom ¢ sales@mooreind.com
Tel: 01293 514488  FAX: 01293 536852
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