Tii | INSTRUCTION MANUAL

|Nnupg?3|2§ Shoe MVA/ P[:

Millivolt Alarm

No. 191-751-00 D April 1974




SECTION 1

INTRODUCTION

4 SCOPE OF MANUAL

This manual contains a complete description, installation and operating
instructions and maintenance instructions for the Plug=In DC Millivolt
Alarm (MVA). To support any maintenance that might be required, this
manual also includes a description of the theory of operation, schematic,
printed circuit board assembly and list of materials with recommended
spare parts indicated.

kg PURPOSE OF EQUIPMENT

The DC Millivolt Alarm (MVA) provides a signal that will operate an alarm
system at a predetermined but adjustable value of DC voltage. The unit can
also be supplied to operate the same or separate alarms at two different
predetermined and adjustable values of DC voltage. As standard equipment,
a lamp is supplied on the front panel for each trip to indicate visual ly
the state (tripped or untripped) of the alarm.

1.3 GENERAL DESCRIPTION

The unit amplifies the applied input signal, adds the adjustable trip-point
signal(s), and then uses the composite signal to drive the control amplifier(s).
The signal for the external alarm system is produced by the closing or opening
of a relay (or relays) controlled by the control amplifier(s). High stability

is achieved through-the use of feedback in each of the stages other than the
control amplifier(s). '

.4 PHYSICAL DESCRIPTION

The Plug=In DC Millivelt Alarm (MVA) is available in two configurations, a
single frip (upper trip point only) and a dual trip (both upper and lower

trip points). Specific details for installing unit, both electrical connections
and mechanical installation, are given in Section 2, Installation Information.

1.4.1 Single Trip

The single trip MVA consists of one printed circuit board containing all of
the electronics.

1.4.2 Dual Trip

The dual trip MVA consists of two printed circuit boards, PCl and PC2. PC2 is
connected to PCI with interconnect pins. PC2 contains the zero circult elec-
tronics and PC| contains the remaining electronics.

bib SPECIFICATIONS

The specifications of the MVA are given in Table I-I.
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MVA SPECIFICATIONS

INPUT SPANS

INPUT IMPEDANCE

ZERD ADJUSTMENT

FRONT PANEL ADJUSTMENTS

TRIP POINTS

INPUT ZERO

QUTPUT

PERFORMANCE

REPEATABILITY

DEADBAND

AMBIENT TEMPERATURE RANGE

AMB!ENT TEMPERATURE EFFECT
RESPONSE

| SOLAT ION

POWER INPUT

LINE VOLTAGE EFFECT

BANGE A: 0-20 mlilivolts
RANGE B: 0-25 mitlivolts
RANGE C:  0-100 milllvolits
RANGE D: 0-400 millivolts
RANGE E: 0-1 volt

RANGE F: 0-5 volts

RANGE G: 0=10 volts

| megohm minimum

+10% of span {minimum)

MulfT1turn front panel adjustment over
a range of 0% to 110% of span

+10% of span (minimum)

SPDT relay contacts 5A @ |17 VAC
non=inductive

Trip point repeats within +0.1% full
span

1% of span, standard
09F to +150°F (~18°C to +65°C)
Less than +#0.01%/OF over above range

50 milliseconds for a step change of
| of span beyond set points

Input, output, and power input are

isolated with no DC connections between
them.

24 VDC, 45 VDC, 65 VDC +10%
5 watts maximum

+0.005%/1% line change
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.6 MODEL NUMBERING SYSTEM

Model Numbers describe an Tnstrument's type, functional range, and features.
If all accompanying documentation of a unit should be missing, one can still
"translate™ the Model Number back Into a working description of the unit by .
using the information In this paragraph as a referenca.

BASIC EXAMPLE o M Msjn—x'zyggp_c ;
MVA, 0-25 mV Input full scale (from

zero), dual trip output in XIX3 con-
figuration, 24 YDC

BASIC INSTRUMENT TYPE

MVA indicates DC Voltage Alarm

INPUT RANGE

Range B: 0-25 millivolt span

OUTPUT RELAY MODES

First Lettar: S indicates single frip
{upper *rip point only)

D indicates dual trip (both
upper and fower trip points)

XIX3: X!l indicates that upper trip-
point relay 1s energized when
input signal 1s below upper
trip point (fail-safe mode);
standard unless other optlon
requested

X3 indicates that lower trip-
point relay is energized when
input signal is above lower
Trip point (fail-safe mode);
standard unless other option
requested

POWER INPUT DC power, 24 VDC +I0% unless
stated otherwise, e.g., 45 VOC,
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Table 1-2 Iists the option letters in the model numbers and explains their

meanings.

TABLE [-2. EXPLANATION OF OPTION LETTERS IN MODEL NUMBERS
-AD ADJUSTABLE DEADBAND
-AR FACTORY SET RESPONSE TIME DELAY
-DD DOWNSCALE ﬁggé-INPUT.DR!VE
-FU FUSE
-HS HERMETICALLY SEALED RELAY OUTPUT
-10 INDICATOR QUTPUT
~LSA LOWER SPANS (2-5 mV)
MR MANUAL RESET - EXTERNAL PUSHBUTTON
T PRECISION 10-TURN DIAL
-UD UPSCALE OPEN INPUT DRIVE
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2.1 GENERAL INSTALLATION INFORMATION

Installation, in general, consists of adjustment {when required}, mechanical
mounting, and making the electrical connections to the unit. The following
paragraphs describe the nacessary procedures,

2.2 ADJUSTMENT

Units are checked for proper performance at the factory before they are shipped.
However, unless adJustment was requested to a specific trip point (or pair of
trip points), the unit should be adjusted by the user before the unit is

placed In service.

NOTE

Adjustments should nct be made in the
field on units that are adjusted at
the factory to a value {or valuas)
specified in the purchase order., Units
that are adjusted at the factory to
customer's specifications have pro-
tective caps over the UPPER and LOWER
trip point potentiometers; do NOT re-
move these caps.

A continuousiy adjustable DC voltage Tnput signal source with a monltoring
davice for determining the input amplitude is required for adjustment. The
input voltage monitoring device must have an accuracy wlthin +0.05% or better.

in the following procedure, it is assumed that the unit being adjusted is a
doal=trip unit {with both upper and lower trip points) and with both upper
and lower dsadband adjustment optlons included. |f the unit actually being
adjusted does not have all these features, simply perform those steps that
apply to that particular unlt and omit the others,

NOTE

A single trip unit has all adjustmants
located on front panel. See printed
cireult board assemblies for locaticon
of zero adjust and/or upper and laower
deadband adjust 1t unit+ has -TT and/or
-AD optlons.

To adjust a unit, proceed as fol lows:
a. Connect unlt and test equipment as shown in Figure 2-1I.

Initlally turn the trip point, ZERC and DEADBAND poctentio-
meters fully counterclockwise. |f the +rip point

2-1
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a. (Cont'd)

potentiometers have |0=turn dials (TT optlon), carefully
turn each dial to the deslred setting instead of fully
counterclockwise. It s assumed here that the LOWER +rip
point dial is set to a number greater than 0 and that
the UPPER trip point dial 1s set to a numbar less than
100.

b.  Apply power input to the unit and apply Input signal
voltage equal to the value of the lower +rip point.

NOTE

Refer to paragraph 1.6 for infor-
mation on how to use the model
number to obtain the cufput con-
figuration.

c¢. Refer to Table 2-1 to determine which state of a lamp
corresponds to a given state of the associated output
section for a given configuration of +hat section. Turn
the ZERO potentiometer clockwise until| the lower section
of the unit trips, and then turn the potentliometer counter-
clockwise untlt +his section just untrips.

d. Slowly turn the LOWER trip polnt potenticmeter clockwise
untll the lower sectlon of the unit just trips.

TJABLE 2-|. OUTPUT STATES VS. OQUTPUT CONFIGURATIONS

QUTPUT
CONFIGURATICON ALARM STATE QUTPUT LAMP & RELAY STATE
TRIPPED LAMP "OFF" (KI DEENERGIZED)
Xl
UPPER UNTRIPPED LAMP "ON" (K| ENERGIZED)
TRIPPED LAMP "ON" (K| ENERG|ZED)
X2
UNTRIPPED LAMP "OFF"™ (KI DEENERGIZED).
TRIPPED LAMP "OFF™ (K2 DEENERGIZED)
X3
UNTRIPPED LAMP "ON"™ (K2 ENERGIZED)
LOWER
TRIPPED LAMP "ON" (K2 ENERGIZED)
X4
-UNTRIPPED LAMP "OFF" (K2 DEENERGIZED)

2-2
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Check, and readjust, 1f necessary, the ZERQ potentiometer
by verifying that the lower section of the unit can be
tripped and untripped with the LOWER trip point potentio-
meter. Leave this section of the unit In the tripped con-
dition with the potentiometer adjusted almost, but not
quite, fully counterclockwise. |f the unit has the TT
option, return the LOWER trip polnt dial to the desired
setting, and make sure that this section of the unit is

in the tripped conditon.

Turn the LOWER DEADBAND potentiometer fully clockwise. In-

crease the fnput voltage to the value of the upper limi+t
of the |lower deadband, and then slowly turn the LOWER DEAD-
BAND potentiometer counterclockwise unti| the lower sectlon
of the unit returns to the untripped condition.

Recheck the unlt and return actlon of the lower section of
the unit at input voltages equal to the lower trip voltage
and the upper I[Imlt of the lower deadband to verify that
the unl+t trips.

Increase the input voltage to the value of the upper trip
point.

Turn the UPPER trip point potenticmeter clockwise until
this section of the unit is in the untripped condition,

and then slowly turn the potentlometaer counterclockwise

until this section trips again. If the unit has +he TT
option, return the UPPER trip polnt dial to the desired
setting, and make sure that this section of the unit is
in the +ripped conditlon.

Turn the UPPER DEADBAND potentiometer fully clockwise.
Decrease the input voltage to the value of the lower
limit of the upper deadband, and then slowly turn the
UPPER DEADBAND potentiometer counterclockwise until the
upper section of the unit returns to the untripped con- -
dition.

Recheck the trip and return actlon of the upper section
of the unit at input voltages equal to the upper trip
voltage and the |ower |Imlt of the upper deadband to
verify that the unit trips at the desired upper trip
polnt and exhibits the desired deadband.

After step (k) has been successful ly completed, remove
the input signal and then turn off the power input to
the unit.
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2.3 MECHANICAL [INSTALLATION

Figure 2-2 shows the outline dimensions and other installation requirements.
Be sure to observe the appllcable special procedures and precautions given
with the illustration. Although the units are designed to operate In free
air at quite a-high ambient temperature, if the unit is mounted 1n a rack,
the rack should have adequate ventilation.

2.4 ELECTRICAL CONNECT1ONS
No special wire or cable Ts requlired for signal connections. To aveid tran=
sients and stray pickup, 1t Is recommended that twisted conductors be used

where they are run close to other services (such as power wiring).

2.4.1 Unit Mounted In Moore Industrles Inc. Rack

The terminals on the card rack are numbered to correspond with the pins of
the connector In which the unlt is inserted. The termimals to be used are
Indlcated Tn Figure 2-3. Spade-lug connectors are recommended for all wire
terminations. All terminals are supplied with 6-32 screws which wlll easily
accept three spade-lug connectors.

2.4.2 Separately Mounted Unlit

All connections are to be soldered directly to the mating connsctor. The
pins of the connector to be used are indicated in Flgure 2-3. The unlt [s
designed to be operated from a DC power source. Refer ‘o paragraph |.6 for
information on how to use the model number to determine the type of power
required.

2.4.3 Power Connections To Moore Industries Inc, Rack

On DC powered racks, the DC termInal Is connected to the + (positive) side
of the power source and the DCC terminal Is connected o the - (negative)
side. The DC power source should be regulated to within £i0% of the nominal
vol|tage and should be capable of delivering 3 watts.

On AC powered racks, Il7 voits AC +10%, 50/60 Hz, 3 VA nomlnal 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
slde. The GND terminal is the mechanical case connectlon.
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SEE NOTE |

+ o +1n
CALIBRATED
ADJUSTABLE UNIT
MILLIVOLT BE I NG

SOURCE ADJUSTED
Z -IN
\I__,h\,,___lz

NOTES :

l. INPUT VOLTMETER MUST BE ACCURATE TO WITHIN t0.05%

Figure 2-1. Test Equipment Setup for Adjustment of Unit
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;

ADJUSTMENT
POTENTI OMETERS

/3
-—(33_53“) T~ MODEL No. LABEL So

KEYWAY DEPTH
+375 (9. 5mm)

11— 5.70
[ (1+5mm)

5.20 SEE NOTE 4
i {132mm)
KEYWAY WIDTH
.062(1,6mm)

L, 8L
(123mm) |=—| SEE NOTE 6

CONNECTOR
T .
.13 15 1] _1_[ [ —— 062 KEY
(3.3m)-t 2.47 .350 (8. 89mm) 1.26 el (1 58)
1399 (62 fhin} |- .09(2.29mm) Typ. (32.0mm)
@-5mmil 2,98 T SeE NoTE S
(75. 69mm)
NOTES:
1. Connectors used must have contacts on ,156 (3,96mm) centers, with contacts for both surfaces of

board (recommended type: Viking part no. 2VK155/1-2),
2, Maximum card insertion depth in connector is ,350 (8,89mm).
3. Minimum width of connector insertion slot is 2.470 (62,70mm),
. Removable plastic safety cover, 2,800 (71,12mm) wide. To remove safety cover, spread forward

locking feet and 1ift front end approximately 1/4 inch; then slide cover to rear to disengage
from card. CAUTION =~ DO WOT LIFT FRONT HIGHER THAN 1/ OR TABS AT CONTACT END WILL BREAK.

E. Maximum card edge-guide insertion depth is .09 (2,29mm). Guides must be non-conductive.
6. Card edge-guides cannot extend beyond here,
s Card extender part no. 350-513-00 is available for testing transmitter while in operating position

Figure 2-2. Qutline and Installation
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UNC UPPER NORMALLY CLOSED
LCOM LOWER COMMON
+IN  (SIGNAL INPUT)

LNC LOWER NORMALLY CLOSED

LNO LOWER NORMALLY OQOPEN

-DCC

} DC POWER INPUT

+DC
-IN (SIGNAL INPUT)

UNO UPPER NORMALLY OPEN

UCOM UPPER COMMON

Figure 2-3. Electrical Connections For Plug-ln Units
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3.1 OPERAT ING PROCEDURE

Once adjusted and installed, the unit may be operated unattended. A lamp
associated with each output relay is included on the unit as a standard
feature. These lamps Inform the oparator when alarm conditlion has occurred.
Note carefully, however, that an illuminated lamp does not necessarlly
indicate an alarm conditlon, since a relay may be energized either with

a normal (non-alarm) Input signal (X| and X3 output configurations, non-
fail-safe operation). There are no other Indicators on the unit. Because
the circuit uses highly rellable solld-state components, except for relays,
the unlt should operate virtually maintenance-free for a long period of time.
However, 1f a malfunction should occur, refer to Section 5 for maintenance
information.

A unit may become warm during operation, especlally where the amblent tempera-
ture is rather high. This Is perfectly normal and should not be a cause for
concern unless a malfunction is also observed.
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4.1 INTRODUCTION

This section describes the theory of operation of the unit. The dascription
Is based on a unit that has dual trips in the XI, X3 configuration (see

maln schematic dlagram) and two deadband adjustments. [|f the particular unit
supplied does not have all these features, simply disregard those elements
of the schematic and the accompanying text that do not apply.

4.2 CIRCUIT DESCRIPTION
The maln schematic dlagram of the unit is near the end of thls manual. Except
where otherwise indicated, refer to this diagram when reading the following

paragraphs.

4.2.1 Power-|nverter Circuit

The DC applied to the unlit 1s converted to a square wave of approximately

3 KHz by Q1, Q2 and the primaries of Tl, functloning as a DC-to-AC Inverter.
Filter LI-C3 prevents the 3 KHz signal from getting back Into the external
OC source. CR8 provides protection against damage from [nadvertent appli-
cation of DC 6f Incorrect polarity. In a unit with the -FU option, fuse FI
protects the [nverter from damage that could result from an overload. The
square-wave output from center-tapped secondary 8-13 is rectifled by CRI6
and CRI7 to produce positive OC output, and by CRI4 and CRI5 to produce
negative DC output. These outputs are flitered by Cil, Cl2, CI3 and Cl4,

and regulated by R39, CRI2, R40 and CRI3 to produce outputs of +12 and -12
volts as operating voltages for the unit. A somewhat higher positive voltage
{(point C) is utillzed for operating the output relay(s) and lamp(s). The
other secondary (16-17) of Tl provides AC input to the circult that develops
the DC source for the zero-adjust circult.

4.2.2 Description Of Input Buffer Circuit

The Input buffer conslists of IC2 and associated componants. The stage serves
to isolate the input-signal source from later stages In the unlt, so adjust-
ment In the value of trip polnt{s) will not affect the input signal. A small
voltage, adjustable with the ZERO potentiometer, is added to the Input sig-
nal to modify the Iive zero and allow the lower section of the unlt to trip
at the desired lower trip point. The c¢lrcuit that supplies this voltage con-
slsts of CR20| and associated fllter capacitor, resistors, and zener dlodes,
plus a bridge clircuit that includes an adjustable element. The AC voltage
supplied to peints D and E is applied through R20! to half-wave rectifler
CR201. C201 fllters the pulsating output from CR202 and the resulting DC
voltage is applied through R202 to zener dlode CR202 for Initial regulation
and then through R203 to zener diode CR203 for final regulation to 6.2 volts.
This voltage is then applied to the bridge circuit that includes the ZERC
potentlometer as the adjustable element.

R205, R206, R208 and the ZERO pctentiometer from the bridge circult and the
output from CR203 is applied between the Junction of R205 and R206 and the
Junction of R208 and terminal 3 of the ZERO potentliometer. The wiper of the

4=
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ZERO potentiometer is connected to common and Is at one corner of the bridge
output, Thus, moving the wiper of the ZERQ potentiometer changes the potential
of the -IN tferminal {(and, therefore, the +IN terminal) with respect to common.
The ZERO potentiometer is adjusted so the composlte signal drives IC2 to make
the lower section of the unlt trip with the Input voltage equal to the lower
trip polnt and with the LOWER trip point potentiometer not turned fully
countercliockwlse, or, In a unit with the TT option, with the LOWER trip point
dial at the desired setting. o

The composite signal at the +IN terminal is applled through RZ?9 and RI9 to
the non-inverting input (pin 3) of I1C2, which is used as a buffer with suffi-
clent gain and a low ocutput impedance to rellably drive the fol lowing stages.
C2, C9 and RI9, together with IC2, form an active low-pass filter with a very
sharp cutoff characteristic to remove any nolse or other high-frequency com-
ponents from the signal appllied to IC2. RI6 and R26 provide feedback to the

inverting input and thus determline the galn of 1C2. RI6 is selected to establish

the gain of 1C2 according to the range of the applled Tnput signal. The +12-
volt outputs from the power supply are used to power ICZ2.

4.2.3 Description Of Upper Comparator Clrcult

The upper comparator conslsts of IC3 and assoclated components. The output from
[C2 is applled through the UPPER TRIP PT. ADJ to the inverting input (pin 2)

of [C3. With no Input signal applied a portlon of the negatlive voltage developed
by zener diode CR3 is supplied to pIn 2 of IC3. This negative voltage at pin 2
causes the output of IGC3 (pin 6) to be positive, consequently CRIO and CR!I

are both reverse-blased. When the input signal Is applied and exceeds the
voltage set by the UPPER LEVEL TRIP PT. ADJ. the output of IC3 becomes nega-
tive forward blasing CRII and CRIO. With CRII| forward feedback is applied to
IC3 and with CRIO forward biased a negatlive signal Is applied to the relay
driver. The level of the signal fed back to the non-9nverting input (pin 3)

of IC3 is determined by the setting of the UPPER LEVEL DEADBAND ADJ.

When the applied input agaln becomes normal (i.e., the output from IC2 falls
below the upper trip peint), the output of IC3 will not Immediately return

to Its original positive state. Instead, because feedback through CRI| keeps
pin 3 less positive than before, the output from IC3 remains negative untl|
the driving signal from IC2 decreases to a value below that of the signal

at pin 3. When this occurs, the output of IC3 abruptly returns to its original
positive state and CRI| is no longer forward-blased. Because the level of
signal at pin 3 shifts when CRI| is conducting compared with when 11 Is not
conducting, the value of Input signal at which IC2 returns to positive output
Is somewhat lower than that at which the change occurred from positlve to nega-
tive output (upper trip point exceeded). The difference between these two
values is called the upper deadband, and i+ is determined by the adjustment
of the UPPER DEADBAND potentlometer.
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4.2.4 Dascription Of Lower Comparator Clreuit

The lower comparator clrcult consists of IC| and assoclated components, The
circuit description of the lower comparator circult is the same as the upper
comparator clrcult described In paragraph 4.2.4,

4.2.5 Description Of Upper Ralay Drlver

The upper relay driver consists of Q5, Q6, and assoclated components. Whether
the output relay is energlzed or deenerglized below the trip polnt 1s determined
by the connection of the relay status selection jumper. When JX| s connected
and the Input signal to IC2 s below the upper level trip point, the output of
IC2 is positive. With the output of IC3 positive, Q5 is conducting, thus Ki

is energized. As the Input signal increases above the trip point Q5 1s turned
off and Kl Is deenergized. When JX2 is connected and the Input signal ot IC2

Is below the upper level trip point, the output of IC3 is positive. With the
output of IC3 posltive, Q5 Is conducting and Q6 Is turned off, causing relay
Kl to be deenergized. As the input increases above the trip point, Q5 1s turned
off and Q6 is turned on, causing KI to be energized.

4.2.6 Description Of Lowar Reiay Drlver

The lower relay driver consists of @3, Q4 and associated components. The des-
cription of the lower relay driver is the same as the upper relay driver
described in paragraph 4.2.6.

4-3
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5.1 INTRODUCTION

This section contalns Information on maintenance of the unit. General trouble-
shooting procedures are given, using conventiocnal signal-tracing techniques.
Precautions and special techniques used to replace components ars also des-
cribed.

5.2 PERIOD IC MAINTENANCE

I+ Is suggested that the adjustment of the unit be checked approximately every
6 months as described in Section 2. No other periodic malntenance is required.

5.3 CORRECT I VE MAINTENANCE

The following paragraphs provide infermation on correctlive malntenance of the
unit., Corrective maintenance should be carried out only by qualified personnel
who have read and thoroughly understand the description of clrcuit cperation
given in Section 4.

5.5.1 Disassembly

To troubleshoot the unlt, 1t is first necessary to disassemble i+ so the clircult
board is exposed. These steps are described In the following paragraphs. In all
cases, dlsconnect the input signal and turn off the power input before dis-
assembling the unit.

5.3.1.1 Disassembly Of A Plug=In Unilt

To remove the cover of a plug-in unit proceed as follows:

a, Gently spread the forward locking feet and |Tft the
front of the cover NO MORE THAN |/4 INCH. Excessive
force applled to the cover may break the rear retain-
ing clips.

b. With the front of the cover ralsed, slide the cover
to the rear to disengage It from the plug=in card.

If it is desired to test & plug-In unit in the operating position, a clrcui+-
board extender (Part 350-513-00 or equivalent) Is required to bring the unit
forward so the components on the clircult board are accessible for trouble-
shootling.
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5.5.2 Troub leshooting

The schematic dlagram(s) Includes flagged numbers or letters at varicus
points in the circuit. Table 5-1 gives the voltages and waveforms at these
points for specified input-signal conditions. The assembly drawing{s) shows
the physical locations of the parts on the circuit beard. Bear in mind that
the clrcult board Is protected with a molisture-reistant coating. Therefore
I+ may be necessary to use a needle-point probe and exert a fair amount of
pressure to break through the "ctating when it is deslred to observe the sig-
nal or voltage at & speclfic pocint. When connecting a probe to a component
on the circuit board, exercise care to make sure the probe does not short-
circult to an adjacent component. In general, troubleshooting Ts carried
out by tracing the signal with an oscllloscope and referring to the sche-
matic diagram{(s) to determine what component might be causing an observed
abnormal indication. If the original symptom was a complete fallure of the
unlt to cperate, the most loglcal components to suspect are those associated
with the power supply In the unltt, |f the unit tripped (or falled to trip)
with an applied Input that should have produced the opposite condition,
check the output from the power supply and, if these are normal, apply a
standard input signal and trace the resulting signal through the unit.

5.3.3 Component Replacement Techniques And General Precauticons

Replace al |l defective components with identical parts. Refer to the assembly
drawing(s) and |list(s) of materials for a list of replacement parts. The
letter S and a number, all enclosed In a clrcle, appear after the description
of certain parts in the |ist of maeterlials. 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 par+ts used [n the unlt 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 techniques 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 +Ip and rated at not more than 50 watts.,
A temperature-controlled tip Is desirable.

b. Use extreme care when unsoldering the leads to any
compenent. De 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 ald
in unscldering transistors and integrated circuits.
The protectlve coating on the unit may be removed
with trichlorethane or equivalent. Be sure adequate
ventilation is provided when using this or any
cther chemical,

5-2
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NOTE

Unused connections on integrated
circuits are left unsoldered to

aid in removal. Refer to the assam-
bly drawing for more complete infor-
mation.

Do not exéééé[vely bend or twist the leads of small
compenents; they break easily.

Before removing a component, observe the |ead con-
figuration. Be sure that the lead configuration of
the replacement is the same as that of the origlnal.

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

NOTE

Units that were adjusted at the

factory to customer's specifications
have protective caps over the UPPER

and LOWER trip point and ZERD potentio-
meters. These caps mube be removed so
the unit can be readjusted. LIFT, DO
NOT TWIST, the caps off, using a screw-
driver tIp as a prying tool. Snap the
caps back in place, WITHOUT TWISTING,
when readjustment has been completed.

Test, and 1f necessary, adjust the unit for proper
cperation, as follows:

(n

(2}

(3)

Connact the unit and test equipment as shown

in Figure 2-1, but temporarily omit+ the input
voitage source. Turn the trip point, ZERQ, and
DEADBAND potentiometers fully counterclockwlise.

Apply power input to the unit. Jumper +IN to
common and adjust R38 for OV at pin 6 of IC2Z.
Disconnect jumper and apply Input voltage source.

If the unlt does not have the TT option, con-
tinue by connecting the voltage source and per-
forming step (b) and the following steps In para-
graph 2.2, If the unit does have the TT option,
contlnue with step (4) in the present paragraph.

5-3
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SECTION &

MAINTENANCE INFORMATION

NOTE

Adjust the sealed potentiometers
only if required to obtaln the
specifled results.

Set the LOWER frip point dial to exactly O.
From a higher value, decrease the Input vol-
tage.to exactly the 0% value. I|f the lower
section of the unit s now in the untripped
condltion, adjust ZERO potentliometer when
lower Just trips.

NOTE

If the factory set resistor {R208)
does not allow for sufficlent adjust-
ment of the ZERC potentiometer proceed
as follows:

(1) Replace R208. Install Bourns switching
devlce on R208.

(2) Set ZERO potentiometer to mid-range. Apply
0% input to the Input terminals.

(3} Set Bourns switching device for the exact
reslstance to read 0V at pin 6 of ICZ.

(4)  When the exact value of resistance has been
determined, note the reslstance of R208
selected by the switching device, then
apply solder to the appropriate pads and
their adjacent collectors.

(5 Slowly increase the input vel+age until
the lower sectlon of the unlt Just untrips
and note the value of Tnput voltage at
which this occurs. Slowly decrease the
input voltage at which this occurs. Slowly
decrease the I[nput voltage until the lowsr
section of the unit just trips again, which
should occur at 0% Input. The difference
in values of input voltage at which the
lower section of the unit untrips and
trips must not be more than I% of the
input span of the unit. In addition, trip
and untrip Tnput voltages must each repeat
within 20.1% of this same Input voltage
span when the procedure is repeated. Make
sure that the lower section of the unit
is In +he +ripped condition with 0% [nput
voltage applied.



(6)

n

(8)

(2)

(1o

(1

(12)

SECTION 5

MAINTENANCE INFORMATION

Turn the LOWER DEADBAND potentiometer fully ¢lock-
wise, and then slowly Increase the Input veoltage
until the lower sectlon of the unlt Just untrips.
The voltage at which this occurs must be higher
than the trip value In step (5) by not less than
10¢ of the Input span of the unit.

1 necessany,lrépeaf steps (4), (5), and (6) to make
sure that 3Tl specified conditions are met.

Set LOWER trip point dial to 100. From a higher

value, decrease the input voltage to exactly the
100% value. |f the lower section of the unit is
now in the untripped condition, adjust RS until

the lower section just trips.

Set the UPPER trip peint dial to [00. From a lower
value, increase the input voltage o exactly the
1004 value. |f the upper sectlon of the unit is
not tripped, adjust R37 untl| the supper section
Just trips.

Slowly decrease the Input voltage until the upper
section of the unit just untrips, and note the value
of input voltage at which this occurs. Slowly in-
crease the input veltage untll the upper section of
the unit just trips again, which should occur at
Q0% input. The difference in values of Input vol-
tage at which the upper section of the unlt untrips
and trips must not be more than 1% of the input
span of the unit. In addition, trip and untrip
Thput voltages must each repeat within 10.1% of
this same tnput voltage span when the procedure

s repeated. Make sure that the upper section of
the unit Is In the tripped condltion with 100§ of
the input voltage applied.

Turn the UPPER DEADBAND pctentiomater fully ¢lock-
wise, and then slowly decrease the input veltage
untll the upper sectlon of the unit just untrips.
The voltage at which this occurs must be lower
than the trip value in Step (10) by not less than
10% of the input span of the unit.

| f necessary, repeat steps (9), (10), and (1) to
make surea that all specified conditions are met.

wWhen this is assured, carefully reseal the shaft

of R8 and R37 with red Glyptal or equivalent, If

required.



SECTION 5

MAINTENANCE INFORMATION

When proper operation of the unlt has been

verified as in step (f) readjust the unit by

the procedure glven in Section 2. When the per-
formance of the unit is known to be satlsfactory,
apply clear acrylic to reseal the unit where
requlred. '

Check that .all leads are clear of the board
edge before reinstalling the safety cover.



SECTION 5

MAINTENANCE INFORMATION

TABLE 5-1. WAVE FORMS AND AMPL|TUDE

TEST WAVE FORM AND AMPLITUDE OR
POINT VOLTAGE LEVEL
s 0 o IV DEPENDING ON INPUT
————— —ov
+10Y INPUT LESS THAN SETI
2, 5% st st ) PO INT
L —10V INPUT GREATER THAN
SET POINT
1V (X2), +20V (X])
3. 6 (X4)%, (X3)%
ey
+20V (X2), (X4)¥
4, 7%
———O
DC OPERATED UNITS
POWER INPUT AND WAVE
FORM AMPL | TUDE
IETLT WAVE FORM
24voe | 45vpe | esvDC
A “‘[“"“J’ 48V 90V | 30V
2335

* WAVE FORMS 5, 6, AND 7 ARE FOR DUAL TRIP UNITS ONLY.
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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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