l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Acromag 4646-SN-NP-1 at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/PLC/84478-1/Acromag-4646-SN-NP-1-160A-VH-Alarm-Relay
https://www.artisantg.com/PLC/84478-1/Acromag-4646-SN-NP-1-160A-VH-Alarm-Relay

ACrOmag —

LEADER IN SIGNAL CONDITIONING

Instructions: Series 160A
Model 160A - V/PC/CAC/VAC Alarms

Table of Contents Page

Introduction . . . . .
Description. . .« . . .
Specifications . . . .
Optional Enclosures. . . .

e w LI ) L]
-

Installation . . . .
Calibration. . . . .
General Maintenance.

.
e e+ ©° B 1] )
e * & % © » ®
L] ¢ e L] . & e
e« & a & ° .':‘
. e
" e ¥ & 0 &
[
"= & & © 2 8 ©
® ¢ & ® ® 8 @
e o & 4 a 9w
* s & a2 ° 3
o % 3 v & @
.
¢ & & o & e g
. ® 8 o & % »
o » & ¢ e e @
OO~ W W M

L)
¢ = & @+ &
[

»
LI . 1] .

List of Drawings

160A Series Alarms Simplified Schematic (No. 4500-653)}
Connections (No. 4500-342) & v v v ¢ ¢ 4 o o o o o o &
Parts Location/115, 230V AC (No. 4500-476, Pg. 1). . .
Parts Location/24V DC (No. 4500-476, Pg. 2)e + « & «
Detailed Schematic, Part A (No, 4500-476, Pg. 3) . . .
Detailed Schematic, Part B (No. 4500-476, Pg. 4) . . .
Input Option -CAC/-VAC Schem. and Part Loc. (4500-801) .
Option Board Schematic and Part Location (No. 4500-797). .
Series 1600 Enclosures (No. 4500-325). v 4 & =« o 2= « o o

= & & 8 @ ®
e & © @ = » &
]
a & & 8 &
® -
*® & @ © b
. 2 = a8 =
® 0 @ & a @
] —
~l =

e oy ke S — e . o e et T
3

e o o i o L s Ty T Y A e S e
i e

It is very important for the user to consider the possible adverse effects of
power, wiring, component, sensor or software failures in designing any type of
control or monitoring system. This is especially important where economic
property Toss or human life is involved. It is important that the user employ
redundancy, and comprehensive failure analysis to insure a safe and
satisfactory overall system design. It is agreed between the Buyer and
Acromag, that this is the Buyer's responsibility.

ACROMAG, INCORPORATED Tel: (810) 624-1541
30765 South Wixom Road Fax: (810) 624-9234
PO BOX 437

Wixom, MI 48393-7037, USA

Copyright 1985 Acromag, Inc. Printed in USA
Data and specifications subject to change without notice.
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INSTRUCTIONS: SERIES 160A
DC Volts/Process Current AC Amps/AC Yolts Input

INTRODUCTION:

These instructions cover the model types listed in Table 1 below. Sup-
plementary sheets are attached for models with special options or features.
Model numbers can be constructed from the information given in Table 1, and as
described in steps A and B:

Table 1 (Models on P.C. Board 1018-387)

A. Model Number Format: 160A-Input-Output-Option{s)-Power-Calibration
B. Typical Model! Number: 160A-VL-SN-1

Type -Input =Qutput -Option(s) -Power -Cal**
1604 =YL -SN -NP T el {Blank)
=M -SH =T -2 -C
-YH -3
-¥5 -DN -G
=DH -L
-05 -GT
=20 -GL
-50 -TL
-GTL
~CDC*
-YDC*
~CAC
=-VYAC

*This unit must be ordered with factory calibration option., Specify
minimum and maximum input values, and setpoints on order. Calibration charge
is included with this input option.

**Alarms can be ordered with or without factory calibration. If unit is
factory calibrated to a customer specifications, the model number suffix "-C"
will indicate this. The calibration information will be indicated on a
separate calibration label on the unit.




DESCRIPTION:
The 160A Series Alarms can be configured by mode1 number to:
* Accept DC voltage, process current, AC current, AC voltage inputs.
* Be a single or dual channel.

* Provide standard (not-sealed, general purpose) or‘hermetically-seaied
relay output with DPDT contacts.

* Provide time-delay, latch/reset or graduated setpoint control options.
* Be powered by 115V AC, 230V AC, or 24V DC.

Standard "Setpoint" and "Deadband" controls are "blind", utilizing
15-turn potentiometers. An optional graduated, single-turn, setpoint control
can be provided. Deadband (hysteresis), however, is always a blind
adjustment, and has a range of 0.5 to 5.0 percent of the input signal span.
The optional Time Delay is adjustable (1 to 20 seconds, nominal) with a
15~turn -potentiometer. ATl alarms feature field-selectable "High" or "“Low"
fail-safe operation (independent operation in dual- channel models). A11 160A
alarms are RFI/EMI resistant.

SPECIFICATIONS:

Function: Single or dual alarm for a DC voltage, process current, AC current
or AC voltage input with blind or graduated dial setpoint adjust, dead-
band adjust, time-delay option, latch/reset option, standard general pur-
pose or hermetically sealed relay with DPDT contacts, field selectable
high or low fail-safe operation.

Model/Series: 160A-

Input: .

-¥L 0 to 1.0V DC, input impedance 5 megohms, minimum.

-¥M 0 to 10.0V DC, input impedance 40K ohms, nominal.

=VH 0 to 100.0V DC, input impedance 400K ohms, nominal.

-¥6 1.0 to 5.0V DC, input impedance 5 megohms, minimum.

Note: Two-Wire Transmitter Excitation: This unit provides an

excitation supply for one external two-wire transmitter.
The excitation supply is 24V DC nominal and 30 mA max.;
available at the "L" terminal. Use is optional.

-05 1 to 5.0 mA DC, through 200 ohms.
~20 4 to 20.0 mA BC, through 49.9 ohms, _
Note: Two-Wire Transmitter Excitation: This unit provides an exci-
tation supply for one external two-wire transmitter. The
excitation supply is 24V DC nominal and 30 mA max.; available
at the "L" terminal. Use is optional.
-50 10 to 50.0 mA DC, through 20 ohms. .

-CDC DC current input; any customer-specified input span up to 100 mA

DC, 1V DC maximum input voltage drop. Maximum input current must
be specified when ordered.

-3-



-VDC

-VAC
-CAC
Qutput:
-SN

-DN

-DH
Options:

-NP

-G

DC voltage input; any customer-specified input span up to 100V DC
that cannot be handled with a standard dinput type. Input
impedance; function of span, 40K ohms, minimum. Maximum voltage
must be specified when ordered.

AC voltage, 50/60 Hz, 0 to 150V RMS.
AC current, 50/60 Hz, 0 to 5 A. RMS.

Standard Relay: One Double-Pole, Double Throw (DPDT), Form C Relay.
Isolated contacts rated at 5A, 120/240V AC; 5A, 30V DC; 0.4A, 110V DC
resistive. For inductive loads, contacts rated at 2.5A, 120V AC;
2.0A, 240V AC; 2.5A, 30V DC. Contact material; pure silver. Life;
500,000 operations at rated load. -

Same as -SN except that there are two relay channels.

Hermetically-Sealed Relay: One Double-Pole, Double Throw (DPDT),
Form C Relay. Isolated contacts rated at 3A, 120V AC or 30V DC,
resistive/inductive. Contact material; silvercadmium oxide. Life;
500,000 operations at rated load.

Same as -SH except that there are two relay channels.

No options

Graduated Setpoint Adjust: Screwdriver-adjustable, single-turn grad-
uated metal-film potentiometer. Continuous adjustment, over full
input range.

Time Delay: Screwdriver-adjustable, 15-turn metal-film potentiomet-
er. Continuous adjustment from 1 to 20 seconds {nominal). Pull-in
delay or drop-out delay is DIP switch-selectable. LEDs on main PCB
indicates alarm condition versus relay pull-in (drop=-out).

Relay Latch: When the relay is energized, it will remain energized
until remote reset terminals are shorted., Latch function can be
disabled if a jumper is instalied across latch terminals.

-GT, -GL, ~-TL, -GTL: More than one option can be added to the alarm by

Power:
-1
-2
-3

specifying desired combination.

115V AC +10%, 50 to 60Hz, 0.10A.

230V AC +10%, 50 to 60Hz, 0.05A.

24y DC +25%, -10%, 0.25A. Note: This unit has a DC to DC power con-
verter to maintain input/power circuit isolation. Reverse polarity
protected.
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Electrical Isolation: Three way isolation; input, contacts, and power are
isolated from each other for common mode voltages up to 250V AC or 354V
DC off ground (will withstand 1500V AC dielectric strength test for 1
minute without breakdown) on a continuous basis. Complies with test
requirements outlined in ANSI (€39.5-1974 for the voltage ratings
specified. _

Setpoint Adjust (Standard): Blind setpoint adjustment(s) use 15-turn metal-

film potentiometer(s), screwdriver set-adjustable over full range. Note:
A graduated dial (-G option) is also available, see above.

Deadband Adjust: Blind deadband adjustment(s) use 15-turn méta]—fi]m poten~
tiometer(s), screwdriver set-adjustable range 0.1% to 5% of the input
span.

Relay Operation: Alarms can be converted from "NORMALY acting (relay energiz-
ed above trip-point, "fail-safe" for low limit alarming) to "REVERSE"
acting (relay energized below trip-point, "fail-safe" for high limit
g]arging) by cutting a field changeable jumper(s) on the printed circuit

oard.

Relay LED: Standard all units,'the LED(s) indicate when the input is above
the setpoint vaiue.

Alarm LED: Included on main P.C. board when the Time-Delay (T} option is
specified. This LED{s) will light as soon as the input signal exceeds
the setpoint, the "Relay LED" will Tight after the time delay has
expired. When calibrating the alarm, this Alarm LED should be observed
to indicate proper setpoint position. :

Reference Test Conditions: Dual alarm with 0 to 5V DC input; setpoint at 5.0V
DC; 100-ohm source; 0.5% deadband; nominal supply voltage. Accuracies
are measured as deviations from these conditions.

~Ambient Temperature Range: 32°F to 158°F (0 to 70°C).

Accuracy: Repeats within +0.1% of input span for constant conditiens (25°C),
+0.5% for -CAC and -YAC input types.

Ambient Temperature Effect: Trip-point varies less than +0.01% of input span
per °F (0.018% per °C), over ambient temperature range for reference test
conditions.

Response: The relay contacts switch from closed to open within 100m sec for a
step input change from 10% of span on one side of the alarm point to 5%
of span on the other side of the alarm point for high or low alarms.

Power Supply Effect: Trip-point varies less than #0.05% of input span for
rated supply variations.



Noise Rejection:
Common Mode: 120 dB at 60Hz, 100 ohm unbalance, typical.
Normal Mode: 30 dB at 60 Hz, 100 ohm source, typical.

RFI Resistance: Unit will not trip when input is +0.5% of input span from
setpoint voltage, with RFIl field strengths up to 10V/meter at frequencies
of 27, 151 and 467 MHz.

EMI Resistance: Unit will not trip when input is +0.25% of input span from
setpoint voltage with switching solenoids or commutator motors.

Surge Withstand Capability (SWC): Input/Output terminations rated per
ANSI/IEEE C€37.90-1978. Unit s tested to a standardized test waveform
that is representative of surges (high frequency transient electrical
interference), observed in actual installations.

Construction:
Case: General purpose, NEMA 1 type metal enclosure, Class 1. Chassis-
aluminum; cover-self-extinguishing polypropylene UL94 V-0, color
blue. ' '

Printed Circuit Board: Military grade FR-4 epoxy glass circuit board.
Size: Refer to mechanical ocutline Drawing 4500-325.

Mounting: Designed for panel mounting or for mounting in optional
enclosures, described below.

Connections: Modular terminal blocks with screw clamps for external
' connections. Wire range 14 to 26 AWG, CSA approved.

Shipping Weight: 3 pounds (1.35 kg.) packed.

OPTIONAL ENCLOSURES (Separate Model Number):

See Drawing 4500-325 for outline dimensions for enclosure options below.
Note: Alarms will be instailed in enclosure, conduit mounting holes and
fittings in NEMA 4/12 enclosures are customer-supplied. Each optional
enclosure comes with the necessary special hardware to mount the 1600 Series
unit.

Model 1600-N4: HNEMA 4 enclosure, water-tight. Enclosure material and
finish:  0.075 and 0.060 inch thick steel with gray hammertone
enamel finish inside and out. Shipping weight; 10 pounds (4.5 kg.)
packed.

Model 1600-N12: NEMA 12 enclosure, oil-tight. Enclosure material.and
finish:  0.075 and 0.060 inch thick steel with gray hammertone
enamel finish inside and out. Shipping weight; 10 pounds {4.5 kg.)
packed.
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Model 1600-EXP: MNEMA type 7, NEC Class 1 Group D; NEMA type 9, NEC Class
Il Groups E, F & G and NEMA 4 (water-tight). Manufacturer: Adalet
type XJWHS with O-ring, modified with internal mounting holes and
twe conduit holes. Material: aluminum alloy. O-ring material:
nitrile rubber. Shipping weight: 25 pounds (11.25 kg.)} packed.

INSTALLATION:

The alarm is packaged in a general purpose type of enclosure. Use an
auxiliary enclosure to protect against unfavorable environments and locations.
Maximum operating ambient temperatures should be within 32 to 158°F (0 to
70°C) for satisfactory performance. If the unit has been factory calibrated,
it is ready for installation. Connect as shown in connection diagram {Drawing
No. 4500-343). If the unit has not been factory calibrated, refer to the
"CALIBRATION" section of these instructions.

Mounting: See Drawing 4500-325 for mounting and clearance dimensions.

Electrical Connections: The wire size used to connect the unit to the control
system is not critical. All -terminal strips can accommodate wire from
14-26° AWG. Input wiring should be either twisted pairs or shielded.
Since common mode voltages can exist on signal wiring, adequate wire
insulation should be used and proper wiring practices should be followed.
It is recommended that contact/power wiring be separated from signal
wiring for safety as well as for low noise pick-up.

To bring the wiring to the terminal blocks, pierce the special grommets,
pull wires through and attach to terminals.

For connection information see Drawing 4500-342.

1. Power: Connect the AC or DC to the alarm per connection diagram.
Label on unit specifies the power required for the particular unit
being installed, On DC units, inadvertant reverse connection will
not damage unit. ‘

2. Grounding: Connect the terminal marked "G" to an earth ground.
Note: The ground wire must be installed for safe use of the
instrument.

3. Input: Connect input per connection diagram, observe polarity, see
label for input type. If unit is factory calibrated, the calibration
tabel will indicate range of input.

Danger: 160A-CAC AC Current Transformer (C.T.) Connections:
Disconnect power to C.T. or short output of C.T. before
removing input connections to alarm. If this is not done an
open circuited C.T. will generate high voltages and possible
C.T. damage.

4, Output Contacts: Wire contacts as shown in connection diagram, see
label on unit for relay type and contact rating.



CALIBRATION:

First determine which trip mode is required in your application, "NORMAL *
or "REVERSE" acting.

1. Normal acting {standard-as shipped): Refers to relay energized when
input signal is above setpoint (Tow fail-safe). :

2. Reverse acting: Refers to relay energized when input signal is below the
setpoint (high fail-safe). For "REVERSE ACTION" cut Jumper J1 for
Re]ay 1 and Jumper J2 for Relay 2, see Drawing 4500-476, page 1 of 4,
for jumper location.

Connect alarm as shown in the connection diagram, The input source must
be adjustable over the entire range of the unit and settable to an accuracy of
0.1% or better. The LED(s) mounted on the alarm can be used to indicate relay
action; the LED's are ON when relay coil is energized.

The calibration example below is for a DC voltage input. Calibration is
essentially the same for units with other input/output configurations.

Adjustment Procedure:
Calibration Example:

Model: 160A-VL-SN-T-1

Input (-VL): 0 to 1.0V DC.

Setpoint: 0.,50¥ DC.

Output (-SN): Single Alarm with standard relay (DPDT).
Relay Action: Normal Acting {(Jumper J1 - IN).

Option (-T): Time Delay, 5 seconds.

Power (-1): 115V AC. :

1. If the unit has the time delay option (T) set the delay to minimum
durinf the setpoint/deadband calibration (both channels on dual "D"
units).

NOTE: Refer to Specifications Section concerning the function of the
Retay LED and the Alarm LED.

2. If the unit has the latch option (L), disable the latch function
during the setpoint/deadband calibration (both channels on dual "D"
units). Attach a jumper between CH1 and COM terminal on the cption
P.C. board, also connect a jumper between CHZ and COM if unit is a
dual "D" alarm. Remove jumpers after calibration procedure.

3. Set the deadband adjustment potentiometer, DBl, fully counterclock-
wise for minimum deadband (approximately 0.5% for a pure DC signal).

4. Adjust input source for 0.50V DC {value desired for alarm setting in
this example).

5. Adjust the setpoint potentiometer (SPl) fully clockwise (maximum
trip) first, then rotate it counterclockwise slowly until the relay
operates. The associated LED will come ON when setpoint goes below
input signal for "NORMAL" acting, or when setpoint goes above input
signal for "REVERSE" acting.

NOTE: On low-level input models (mV, TC, RTC, P), if the setpoint
cannot be set properly, cut Jumper J3 to reduce the gain of
the input stage, then repeat step 3.

-8-




9.

|4.‘:_f4.'3’dr
AL
Vi

Verify setpoint by decreasing input source below trip point and then
increasing the input slowly until the relay operates. Adjust
setpoint potentiometer, as required, to attain calibration.

If increased deadband is required, turn DBl control clockwise. Vary
input signal and determine input values for pull-in and drop-out of
relay. The difference of these values is the amount of deadband.
Adjust deadband control and vary input until desired deadband is
obtained. Note, if the deadband potentiometer is readjusted, it may
be necessary to readjust the setpoint setting.

If unit is a dual (D) alarm, repeat steps 3 to 7 for second channel
using SP-2 and DB-2 adjustments.

Time Delay Adjustment Procedure:

A. Select mcde of operation from Table 4.

Table 4. Mode select by DIP switch positions.

Time Delay Mode Dip Switch Positions

Delay relay pickup Depressed towards C2 and C4

Delay relay dropout Depressed towards Cl and C3

No delay Depressed towards C2 and C4
and potentiometer fully CCW.

B. Set approximate time delay:
1. Turn time delay potentiometer fully CCW.
2. Select number of CW turns from Table 5.

Table 5. Potentiometer turns vs nominal time delay (seconds).

Turns | Delay || Turns | Delay Turns | Delay
0 0 9 9 18 19.5
1 0 10 10 18 21
2 5 11 11 20 22
3 2 iz 12.5 21 23
4 3 13 14 22 24
5 4 14 15 23 25
6 5 15 16 24 26
7 6 16 17 25 27
8 7.5 17 18.5

C. Adjust input signal (or setpoint) to operate relay.

D. Measure time delay and readjust potentiometer as necessary.



GENERAL MAINTENANCE:

The alarm contains solid-state components and requires no maintenance
except for periodic cleaning and calibration verification. If an alarm is not
operating properly, it should be removed and given a full bench checkout.
Past experience indicates that most problems are in the field wiring and
associated circyits rather than in the alarm itself. If the problem is
tracked to the unit itself, conventional electronic troubleshooting methods
may be used.

In the event of a suspected failure, check for the presence of power;
exchanging the unit with a known good unit is a convenient method for
identifying faulty units. Fault isolation at the component Tevel requires
proper test equipment and qualified technicians familiar with solid-state
.circuitry. If these facilities are not available, the unit should be returned
to the factory for repair and recalibration.

If replacement parts must be ordered, the following information should be
included:

A. Instrument model number

B. Instrument serial number
C. Component designation and value {e.g., R20, 499 ohms, 1/8W, 1%).

-10-
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~uf— P4V DC RETUAN
~=®— CHASSIS GROUND

DEAPBAND ADJUST, CHANNEL |
SETPOINT ADJUST, CHANNEL |
7-SEE NOTE B

DEADBAND ADJUST, CHANNEL 2

SETPOINT ADJUST, CHANNEL Z

—~— - INPUT
- — —INPUT
-]

TERMINAL STRIP SCREWS
ACCESSIBLE FROM
FRONT OF MODYLE

TIME DELAY, GRADUATED SETPOINT,
BELAY BESET OPTION BOARD, SEC

BOARD DEAWING 4500-797

FOR SCHEMATIC AND FPARTS LOCATION

NOTE: PRAWING SHOWS LOCATIONS OF PARTS

FOR A DUAL {-D) ALARM, REFER TO
SCHEMATIC FOR PARTS DELETED ON
A SINGLE (-5) ALARM.

26 APR B3[F [5208/]]

17MAYES|E [ 9365
J MR 89|D | 5294

EIEE

™iE

160A-V/PC ALARMS

18 SePBoO|C| B66] B atao

o |30 AFA 85| Bl 73| Py —
ACI‘OMQg A SEP BALA| 6916 | =
WINOM, MICH. ANG B~ W =
ot fer] co_fox Jenalar

ey

BT
2 | fe0A SERIES

ELAWING

| Zor 4 4500-476
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2800-978

+24Y

SEE NOTE 9 SEE NOTE 9 CHAM, | ALARM LED SEE ROTE 9 p3ol-|
SETPOINT s T ¢ (=T OPTION ONLY) v = >— N
ADJUST GRAD. DIaL | [ TIME pELAY LATCH/RESET[—> >—+24V TBZA
CHAN. 1 CPTION brion . o . OPTION (P304 T N
Y CHAN. 1 GHAN, | CONTALTS [“é’ Al
\\(" ::1;’!{ % ‘bvsm-s 'T‘:-@ CA
(5
~VAC, ~GAC oz 2] 1Bl
INPUT DPTION Yy 0.5 TO 5.5¢ NOM. xlu‘ ¥ B 1a2
T T * 3 2| 102
R 4
T84 aiack LY e paol Re r] 182
: JS * Li,2ZaH 44
N+ | & o3 VA ;0 ! L loz3-109 TR2E
220pF,
N—i® ¢
LS Lo iLED r23A
e + m ‘:‘V"./VL@M Ew
= c3 - 2 12y o4
i}‘F 1001090
v
DEADBAND-/ 1o CHAN. 1, RELAY LED
ADJUST o GHANNEL 1 ik sp7d
CHAN, 1 +24¥ B+
(D81}
e e e e
Ry {_SET ANT: SEE NOTEY SEE NOTE 9 SEE NOTE 9 |
o -5 ~T CHAN.Z ALARM LED -L
ADJUST [ GRAD.DIAL  [TIME PELAY T GPTION ONLY) LATCAIRESET| TB3A
5 -T
COE | gpan. e OPTION OPTION OPTION o |
(5P2) CHAN. 2 GHAN. 2 JZ, U7 FoR CHAN.2 ConBACTS )2
Rad Rehl |
| sezv REVERSE ACTIONS S5 ¥ i
v 47K, 10% F?)‘.‘E)OI;,-F - \LP202~2 ‘LA \!/ B 0% P30i-2 '}:'@ 2CH
> to.2¥ I ew Riz® g 25'2 E
b,
ol | t 1.5YLED o e |
cl8 Ao Hatace
‘“PFT i001-083 | :-@ 282 |
CODE: gz Lo g8 /
& 123-109
% SEE TABLE |, PAGE 4 v O1F v 7838 |
& SEE TABLE Z, PAGE 4 -8V . 1023-041
» SEE TABLE 3, PAGE 4 ) |
8 5EE TASBLE 4, PASE4 10% .
1o 0% 22 oy ep Rash |
_A.W,_@— izw
B= 100i-41b I
¢ [ S CHAN. 2 RELAY LED Il
CHANNEL 2
[ +2av I
PABTS {B8CATED WITHIN DOTTED LINES
IWPYT CIRCHIT /ARE ONLY USED ON DUAL ALARMS{-D),
COMMON bB82) ___________________-___"_____]
FROM RELAY CIRCUIT
POWER g dg‘ CoMMON NDTES-
CIRCULTS ALL RESISTORS ARE (/8W, /% UNLESS OTHERWISE SPECIFIED. 9, SEE OPTION BOARD DRAWING 4500-797 FOR SCHEMATIC, PARTS
PAGE 4 z, ALL RESISTORS ARE T2 TYPE UNLESS OTHERWISE NOTED. LOCAT oM, MOUNTING AND CONNECTION WTERFACE AT
%3‘ 3. CAPALITOR VOLTAGE RATINGS ARE SOWVDC (MINIVMUM) UNLESS WFORMATION, EErG R s
OTHERWISE SPECIFIED, 1. IF UNIT HAS THE '6" OPTION B3} (34?) ARE 92561/ i#aj
4. ALL SEVEN DIGIT NUMBER3 ARE ACROMAG PART NUMBERS. REMOVED FROM MAIN PC BOARD. B4k T [ 1Ll 70
com 5 ALL DIBDES ARE ACROMAG 100/-I3 UNLESS OTHERWISE NOTED U, Ub 1S ACROMAG J033-224 (YOLTAGE BEGULATOR, 2410). — EPEES b Y
L b Ui 1S ACROMAG 1633-154(QUAD OP-AMP). 12. FOR A SINGLE ALARM{-5) L8 1S A JUMPE ACI'OMQg EHILITN 0 e
7. SYMBOLS UZ € U5 NOT USED, WIROU, MICH. R A A
8. U3,U4 ARE ACROMAG 1033-550(0PTO-1S0LATOR).
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_LL_

8D0-028

GODE SYMBOL

—
TABLE {(&): INPUT  CONDITIONING :(NCTE: ALL RESISTORS 1%, /8 W, T2
UNLESS GTHERWISE STATED),

FARTS MOUNTED ON MAIN RC. BOARD(-,-2 POWER OPTION)

PART 1l NPYT TVF‘E
—05 =20 —50 ML VM | -vH V5 ~CAC =VAC | -gDC | -Vig - e e ‘-‘-‘
AN Zoon [493a | 20w | w0, | wur | wo. | Wy [ me Jme [SEL Wy |
aziizwll| 2ew | zox [ 2ow | 2ok | 2ok |374 | 20k [ 2ok |20k | 20K | SEL | B+
R3 AT AT T R 20K | 20K | MY, Ao | MU | N §SEL l >
Rd__|[4.99R | 4.99% | 4.95% | A998 | N.0. | 0.0, | Nt | 4595 |#.99K |4 99K |4.99% ey
T 724 _[[e.005 | 6.08K] $.04K| 600K | ©.04% | 6.04R | b.64K | imDAK | £.04K | .04K | &.03K I & Tioay L2
R25 On | Bal 0ol i00nYsesn {5250 00 | ioon [ i0oa [100a|ioda Ja
Aitb Mo |33zn] WU 1 owuw [N | Me [3320] Mo | A0 THU | nu 15V AC DPTION(-1) l
wa7  [1 o o] Mo | Mu | aw | N0 HoKIR] wo | g el | e TBI [ a |
21 wU. fabaoon] WU | e [ wu Tt Juilw] ao [wv {NE | N S SEE NOTE 1
a9 Wi, peeaad| wu | wo. [ §wir edess| WO, | NV | HAL | N | |
D3 wly hpocne] wu [wo [we [ww joorie| su [ wu [ oo [ no L@ t | com
— | ALARM
J5 N w W N in L] o ouT | oeT IH IN wl® Y 3 CRCUIT,
s [T T T W | w | mw Joer |osT | W | N 7t | } ol
- — | )
6@ | l
TABLE Z(a}: POWER COMPONENTS L] Ui : I | -l I
4
POWER OPTION 280V AC OPTIONGZ) | | | | B
PART || -i{2/5V 4€) | -2(2BOVAC)] - B{EdV DC) B} | | |
Ti 1014 -08B2 1014 - D83 NONE ; l I 1 I
J3 n I auT |
1 b e 1 | CoM
Ja W in 2uT L 2 I | MCWA@
7 N N T
L U |
J8 [T 7] wT zg e — e ——— e e )
g I i ouT
S N o qur & @ CHASSIS
Jii N I ouT CROUND
2 N 1IN G
M7 ouT ouT N
['ES 1023031 10Z5-04) MU,
]7 H2Z-041 1023041 AU, B+ D'
03 Nt MU Ja33-530 r‘"‘“"“—-___'_""“"——__ ——— T T e s — —— e — —y
U AL MU, 10353-530 PC_BOARD Bl t
A28 || Shok, 0% | 390k, 10% | 220K, 16% | DG TO DG CONVERTER i0s-354 N | ez
AeZ 90K, 10% | 398K, 0% 220K, 10 1 BOARD (-3) OPTION RI09, fon
£ ) .U 1030-455 |
- +z4vD
Riad AT N 10K, 10%, 2w ] 1923 (KOM) H
520 W.0 EX) 1061 08 @19, 087 !
a4 1001-135 100i-133 H.U. i 025047 ) '
b5 100!~ Db B 1001-063 JUMPER b=AAA +leioa | 0
F14 1000F,500_| 1000, F, 507 o, i Py 5004 omr 7 Ao, 2.0 TR T ol |
Ci5 100, F, 507 V0,45, G0V .. ! 5V ol - P |
Liot Lal L)
L 'S RIOL 2,2 N 100! - tie pias
EJIE_; obﬂfh};ﬁssat:f 060I0L;F,55013v : l:; +24Y DG OPTION(-3) it PioI-4 sz - zsmla zm,u» .'oa?-'% i crop 1+ T8 s i~ |
] Ll Ty e TB) " i, Tior |a B2 B.66K ,
Uo 1032-224 1035-224 N.U. gy
- | 6.2V o 100y rew 1601 | ALARM
i) 10K, 0% 10K, 10% | 220K, 10% Row B o alsla) e 2 P v com CIACUIT,
Rz3 B2.5, 1% B2.5, 1% [y pe+ & I3 froz ot m’-;)’:’g l‘ |Paza {3 | pooe 3
R40 10K, 16 % 1O, 1% | FEH, 107 — ne——< |$"C i 4 5 .
R45 82,5, 1% | 82.5, 1% Oz oc-l @ el [+ eie2 mmi/ . aror |F07-038 bige L Cz'g:F |
470 OJ_uF..F /3 l°°| - 100V
TABLE 3(a): TIME DELAY COMPONENTS s & s e u_l ﬁ 100467 [z
w2 -
TIME DELAY OPTiON ] HE &1 NG ‘0 s omiame y wozB« =
FART vES g HoND Hozod B !
TE ouT ™ 1041 5[] ]2 |
A3a 39k, 16, DPEN
4| C AR 1
e T GEEN I v VIOl 1S AN ACROMAG 103 3-20&(ADJUSTABLE MULTIVIBRATOR) |
Ji% 5 v b - e e ]
RS2 29K, 0% OPEN
Di) 1001~ 11 0PEN C(JMD
5 5
. 7 AAY B E CANREG
TABLE 4 (a): RELAY COMPONENTS i AP BT A 05 T MaARaa |0 | 558l B/ | i
e v e Efv b i ] 218 st alcy secal el
30 AP#. 35 625 Y -
PART “HESTD) —HIHERM.Y —NESTDY “HINERM) ACTOMGg° 2 serealateony lm Pl
il — ] —_—
K1 1022-017 1022-015 1022-0617 102 2-0/5 WEXOH, HICH. sk »} —rpill=
w2 1022-017 102z-0is 0EE-017 1022 - 015

" 60N VOLTAGEICURRENT ALARMS
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PC BOARPD 1016-386 /——PC BOARD 1018-386

]
m
=
=

c

@n

=E

AC CURRENT INPUT OPTION (-CACL) FLECTRICAL CONNECTION AC VOLTAGE INPUT OPTIONLVAC
BLACK WIRE BLACK WIRE
ALARM —_——— e e ALARM —— — e e e ——
MAIN PC BOARD r —i MAIN PC BOARD r —-[
RED |
IN+ [mﬂl-JSS | N+ 2‘ [laal-lss i
IN— 1 | IN— | @ -2 1 l
| Ba0z  Reos — v Re0Z R404
L I, 75a 47K5%, 14w ‘P‘Hg'% . L | @& A L 75n agmstye | oo Lov oc
PC 1 - LI y 9 ® X
o |5ozjfaész haost 2}0"’
50¢ | paot-s 505 T5 V| P40l
o INPUT, | > eyt
WinE" | RED | coMuon i COMAtON
| ME. P4OI-2 N.c.%ithl-z
NOTES:
L. ALL RESISTORS ARE 1AW, /% UNLESS OTHERWISE SPECIFIED.
2. ALL RESISTORS ARE T2 TYPE UNLESS OTHERWISE NOTED.
3. CAPACITOR VOLTAGE RATINGS ARE S0WV DG {MINIMUM)
UNLESS OTHERWISE NOTED.
4. ALL SEVEN DIGIT NUMBERS ARE ACROMAG PART NUMEBERS.
Acromaq’ .
WIXOM, MICH. ZSAUGAL T %E

"SCAC/-VAC INPUT OPTION BOARD

A SHEET | DRAWING REV
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s00-728

TIME DELAY OPTION {-T)

PCA 1018-383

TIME DELAY MODE SWITGH, CHZ.

y—TIME DELAY MODE SWITCH, OHL

Wao

OPTHON
CIRCUIT
AREA

T
|
|
I
!

L I
I
|
!
'

=]

202
SEE DETAL A

\——(E) +24v

py

P201
SEE DETAILA™

rzor-z |
P

—f===g

\—TIME DELAY OPTION
“DELAY" ADJUST
CHAN. 1

TIME DELAY DPTION

DELAY" ADJUST
CHAN, 2

D) chiobrPuT
{C) CHLINPUT
(BY CH.2 OUTPUT
(A CHEZ INPUT

CONNECTED TO MAIN PC BOARD

R205 ! R2oe

¥ “R2d7
4992 25K 6.BiR

COMMON i

Rz Fzn Rz |
48,90 25K 5 L8IK

CH.2Z TIME
DELAY AD.

TABLE L:TIME DELAY DIP SWITCH POSITIONS

i
i
|
|
[
{
!
|
I
i
i
|
|
1
|
!
|
1
|
I
I
{
!
|
]
I
|
|
I
|
|
{
]
i
|
|
!
|
|
1

—T_GPTION NOTES:

TIME DELAY MODE

CHANNEL £ | CHANNEL 2 A

U201 § U202 ARE ACROMAG |

W SR SRR 1033531 (0P AMP/COMPARATOR).|
DELAY OF RELAY PICH-UP cz jca jcz |ea | £ SWEH 4§ SWEZOR ARE ACROMAGI
DELAY OF RELAY DAOP-OUT | c) jcs fcl Jca 1037-027 (DUAL. 2-POLE, FORM |
NO _DELAYIRZOLRENT FCoW) | c2 1 ca [cz {ca 'C" DiP SWITCHES), [
NO DFLAYIRZOBR2IL FECwsy | el se3 [ a fez 3. TURN R206,REN FCW FOR I
NOT VALID £z JC3 | ¢2 |3 MAXIMUM TIME PELAY. i

NOT VALID Tr [2a 1o [ca |

|

LATCH/RESET QPTION(-L)

DETAIL 8"

Wi
S-CONDUCTOR JYMPER
CONNECTIONS ABCED
(ONE CONDULTOR NOT USED)

/— FOIL SIDE

/, PCE 1015-388

/-—.rou SIDE g
¥ _ ?
V7 PeB lois-208

5-CONDUCTOR UMPER
CONNECTIONS EFGEN
(ONE CONPUCTOR NGT USER),

‘LPL‘B 10/8-3B3 5

&

PCH 10i8-383
£

o T 3
OPTION OFTION
GROUT ; CIRCUIT L LED, CHAN, 2

i F—LED, CHAN. §

BH— _E Tmmwns I ()
1] ; T3
" 1l
@ f
It ﬂ]; | ﬁ
i | ]

pzoe U U

"RESET®
TERMINALS

TBEOI

PL BOARD

-L_OPTION NDTES:

1.
2.
3.

P31 ¢ US02 ON LATCH/RESET OPTION ARE ACROMAG f033-648.
(0PTA-ScRs). ‘

“RESETTERMINAL BLOCK |5 ACCESSIBLE AT FRONT OF
ALARM MODULE, o

LETCHED RELAYS ARE UNLATCHED WHEN “RESET” TERMINALS
ARE MOMENTARILY CONNECTED TOCOMMON.

T UNREG R — v e = e e e oo P3O) 4.
L i L3324V
: R \“UNREG
] R213 ¢ eut mpurL o IP3£"4'?
@ Yo T ? 5 2 TP T
205 ibw | 24y unese T A30F | |——
-— e
2 & tosh | |
4 i
—AAAS
c3ot | |
& TRS02
8503 | 21K D"J"Fl |
2000 LA '
H2W 0% 1 i
Q301 ! H
I I 5201 pIcR 1023-04] : f
I i !
Az o o 1P30i-2
@ Vo #mmr_upl I I
bt jow | l 2 3 R
1
1004-116 : I 424 vume [ERE] 5% | ]
E: SPARE :tlE /3 | w3 I |
SGN & : I
i 30 0% & TR308
CHAN.Z | asog LaZl¥ : I
! 2000 15%, 302
| iew 0% O.0iF I E
30z tpsas |
D304 DBOE 1023-081 + PBOL-
o g amone 501 _bs S |
om3es | L. ___ ¥ __rceparo jois-329 _ _  COMMN
|
|
i
i

GRADUATED ST TPOINT OPTION (~6)

/—u— PCE 1018-383

=G _OPTION NOTES:

i GRADUATED SETPOINT PATS ARE AGCROMAG io0-482.

{SINGLE-TURN, CERME T).

2, BETPOINT POTS ARE ACCESSIBLE AT FRONT

OF ALARM MODULE.

GENERAL NAOTES:

OTHEAWISE NOTED.

NITED,

s bha dihes

I
|
|
|
| [ ]
| Ispa -T i ~L
| i OPTION { OPTION
i CIRCUIT y L CRClT
| | AREA L ABEA
spt -

| | GRADUATED
| 8= SETPOINT I ﬁ)
| " L) LHANNEL 2 i H

1l

GRADUATED

1|8, | SETRONT i #
i n CHANNEL |

it 4z £ | 1}
| i !
Pl y

P2OL . PLOI
[ SEEDETALW  SEE DETARL W fmauwms ST
— e 0,
i r " pez Vo ELECTAIGAL
f pzory Froz = | +&.2y (GMNECTMN
2 PLACES)
pce
} |i o 371 Ion: t
s SX -

| DETAIL A 52 ADUUSTS CH.1 SETPOINT
| | Lenas |
| 4] 100 55-"‘”? iPzﬂzwz
| s}?ﬂaluw)é-a.z.'b———w———af CH.Z SETPOINT
| [
| 1 |
[ | |pzor-2
| L — > INPUT COMMON
|
|
|
|

ALL RESISTORS ARE I/BW, /% UNLESS OTHERWISE SPECIFIED,
ALL RESISTORS ARE TZ TYPE UNLESS OTHERWISE NOTED.
CAPACITOR VOLTAGE RATINGS ARE ZOWV DCLMIN.) UNLESS

ALL BEVEN DIGIT NUMBERS ARE ACROMAG PART NUMBERS.
ALL DIODES ARE ACROMAG 1001-113 UNLESS OTHERWISE

I THVE DELAY GPTION AND LATCH/RESET OPTION ARE

USED ON THE SAME ALARM MSDULE (-61,-TL OR -67L),
ONLY THE "DELAY OF RELAY PICK-UP" MODE SHOULD RE

USED FOR THE TIME DELAY.
7 “REVERSE-ACTING"

MODE CAN NOT BE USED FOR

ALARM MODULES WITH LATCH/RESET 0PTION (-L, -6L,

~TL AND —=GTL).

WINGM, MICH.
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| o 3 ACYIGION RECORD or Jex
0.313(7.9) DIA. HOLE
6.64
e / 4 PLACES
1.2 o] jp—— 4.00 b 8.4 ]
(30.5) (101.8) (162.6}
MTG. SLOTS 0,187 (4.8) WIDE GROMMET IM 0.875 (22.2) DIA. HOLE
TO CLEAR #8 SCREWS, 2 PLACES 2 PLACES {o &y ..
) T —
7.a8
{188.7)
B
b\ & |\ |
; 1] (08 8,75
o-@ @ bes : —f—
137 ] l:l E‘ 6*9_ @ (232.2)
(34.9) [} (25.4) s
) e 0.275 ] (241.3)
(7.0}
7.5 4.275 ——— :
(180.5) : {108.8)
a.0 g r———— 5.4 AN, —d
(203.2) {137.2)
L
STANDARD ENCLOSURE; NEMA 1 N i
f f ;
0.375 . | .
7875 (9.5} MODEL: 1600-N12; NEMA 12
1200.0}
3 - 0.313 (7.9) DIA. HOLE
T . A—— 1 ] s 4 PLACES
) {176.0)
1.875 | e.875 1.2 — . : 6.4
1200.0) (161.5) {365) (018 1162.6)
‘ Lo pma  _aly. - -
9.437 (11.1} DIA. HOLE

ﬁé’,’_g] " 4 PLACES

H’]ﬂ ¥ (55
1/2"(; 253 cPﬁl;E THREAG ‘23-15_3] B }
14.437 )
{368.7)
* ) : X = T I LL% -
win W ] l G — - —— _
mapp R as78 MODEL: 1600-N4; NEMA 4
(80.9) ’ erances :
: oemaneesl ACROMAG, INC.~WIXOM, MICH.
MODEL: 1600-EXP; NEMA 7, 9 N
g INCHES - P
: NOTE : DIMENSIONS ARE IN T
: {MILLIMETERS). " 1600 SERIES ENCLOSURES
[c]™ h2-1-82™™" “4s00-325




Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




