





Troubleshooting a Pressure Transducer, Load Cell, Strain Gauge or Bridge

lStrain/Load Cell

Using a meter with at least 10 megaohm input impedance, measure the voltage coming from the strain gauge at the locations
shown. Sensitivity is measured in mV/V.

Positive Negative Meter Reading Meter Reading

Meter Lead Meter Lead No pressure/load Full pressure/load

+ Exc — Exc Excitation Voltage Excitation Voltage

+ Sig — Exc + % Excitation Voltage | ¥ Excitation Voltage + (*2 X Excitation Voltage x Sensitivity)
— Sig — Exc + % Excitation Voltage | ¥z Excitation Voltage — (2 x Excitation Voltage x Sensitivity)
+ Sig — Sig Zero Volts Excitation Voltage x Sensitivity

Typical Wiring Color Code For Load Cells. Always consult manufacturer! Exceptions and/or custom wire colors exist!
Manufacturer + Excitation — Excitation + Signal — Signal Shield + Sense — Sense
A&D Red White Green Blue Yellow

Allegany Green Black White Red Blare

Artech Red Black Green White Blare

Beowulf Green Black White Red Bare

BLH Green Black White Red Yellow

Cardinal Green Black White Red Bare

Celtron Red Black Green White Bare

Digi Matex Red White Green Yellow Silver

Dillon Green White Black Red Orange

Electroscale Red Black Green White Bare

Entran Red Black Yellow or Green White

Evergreen Green Black White Red Bare

Flintec Green Black White Red Yellow

Force Measurement Red Black Green White Bare

Futek Red Black Green White

General Sensor Red Black Green White Bare

GSE Red Black White Green Bare

HBM Green Black White Red Yellow

HBM (PLC/SBE) Red Black Green White Yellow

Interface Red Black Green White Bare

Kubota Red White Green Blue Yellow

LeBow Red Black Green White Bare

Mettler Toledo White Blue Green Black Orange Yellow Red
National Scale Green Black White Red Yellow

NCI Red Black White Green Bare Yellow Blue
Nikkei Red Black Green White Bare

Pennsylvania Orange Blue Green White Blare

Philips Red Blue Green Gray Bare

Presage Promotion Blue White Red Black Yellow

Revere Green Black White Red Orange

Rice Lake Red Black Green White Blare

Sensortronic Red Black Green White Blare

Sensortronic (column) Green Black White Red Blare

Sensotec Red Black White Green Bare

Strainsert Red Black Green White Bare

T-Hydronics Red Black Green White Bare

Tedea Huntleigh Green Black Red White Blare Blue Brown
Thames Side Red Blue Green Yellow Bare

Toledo Green Black White Red Yellow

Totalcomp Red Black Green White Blare

Transducers Inc. Red Black Green White Orange

Weigh-Tronix Green Black White Red Orange

FREE APPLICATION ASSISTANCE
CaII Customer Service

800-942-0315

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.
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For latest product information or to contact
your local representative visit api-usa.com  ©01-07



train Gauges or Load Cells n IVI ua
Use with API 4058 G or API 4059 G
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Input:
Output:

® Sums up to 4 Strain Gauges or Load Cells

® Available with Field-Rangeable Signal Conditioner
® 4 Excitation and Signal Trim Potentiometers

® Switch for Internal or External Excitation Voltage

Applicatians | [ DT

B Platform Scales & Weighing systems
B Easy Setup & Adjustment of Load Cells
B Easy Summation of Multiple Strain Gauges

Specitications]||[ T

Input
1 to 4 strain gauges, bridges, or load cells
4 switches to enable or disable individual strain gauges

Strain Gauge Connections

Individual terminal blocks for up to 4 strain gauges with provisions for signal
(+), signal (-), signal shield, excitation (+), and excitation ()

Strain Gauge Trim Adjustment

4 multiturn potentiometers to adjust output of each strain gauge

Excitation Supply

Switch to select internal (with API 4058 or API 4059) or customer-provided
external excitation supply

Terminals provided for connecting external excitation

Excitation Supply Adjustment

4 multiturn potentiometers to adjust excitation voltage for each strain gauge to
compensate for lead variations

Signal Conditioner Socket

Standard 11-pin socket. See other side for pin-out diagram.

Output Connection
Signal (+) and signal (-) terminals for combined output signal
Power Connection

Terminals for AC or DC external power and ground

Specifications with APl 4058 or API 405¢

AT

Power
Standard: 115 VAC, 2.5 Watts maximum
P option: API 4058 only, 80-265 VAC or 48-300 VDC, 50/60 Hz, 2.5 W typ.

A230 option: 230 VAC +10%, 50/60 Hz, 2.5 W max.
D option: 9-30 VDC, 3 W typical with 4 load cells

Strain Gauge Excitation Supply
Field-rangeable from 1 to 10 VDC

Strain Gauge Sensitivity
Field-rangeable from 0.5 mV/V up to 120 mV/V

Strain Gauge Signal
Field-rangeable from 5 mVDC to 1200 mVDC with the API 4058 G
Field-rangeable from 5 mVDC to 400 mVDC with the API 4059 G

Outputs
Field-rangeable DC voltage or current

DC voltages from —10 VDC to +10 VDC
DC currents up to 20 mADC at 20 VDC compliance

Bimensions |

Board Only
6.85" wide x 8.75" high x 0.75" deep

Signal Conditioner and Board
6.85" wide x 8.75" high x 3.75" deep
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WARRANTY

API SUM 000

API SUM 025

Description and Features | ||

The API-SUM xxx strain gauge summing assembly consists of a sum board
and an optional, field-rangeable strain gauge signal conditioner that plugs into
an existing socket on the board. The board will accept up to four 350 Q (or
greater) strain gauges (load cells) and with the signal conditioner provide a DC
voltage or current output proportional to the sum of the active strain gauges.

API exclusive features include four excitation trim potentiometers, four signal
trim potentiometers, a switch to select internal or external excitation voltage and
switches to activate or deactivate individual load cells. These features allow
easy setup, testing, and calibration of many types of weighing systems.

Mbdels & Ontions || T

Common API-SUM xxx configurations are listed below. Consult factory for spe-
cial configurations to meet your requirements.

API SUM 000 Summing board only
For applications where no on-board signal conditioning or enclosure is required.
Customer is responsible for proper installation inside a protective enclosure.

API SUM 025 Summing board with APl 4059

Summing assembly board with API 4059 strain gauge signal conditioner. For
installation in an existing or customer supplied enclosure. Customer is respon-
sible for proper installation inside a protective enclosure.

©02-09 ABSOLUTE PROCESS INSTRUMENTS, Inc.

1220 American Way Libertyville, IL 60048
Phone: 800-942-0315 Fax: 800-949-7502
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Strain/Load Cell

INSTALLATION AND ELECTRICAL CONNECTIONS

For protection, the API-SUM xxx board must be mounted in an appropriate enclo-
sure. We recommend mounting it in a NEMA 4 or NEMA 4X enclosure depend-
ing on your requirements.

The sum board includes several terminal blocks for wiring the four load cells, AC
or DC power, DC voltage or current output, external excitation and signal out-
put.

For detailed instructions, refer to both the API-SUM xxx instruction manual and
the strain gauge signal conditioner data sheet.

CALIBRATION SUMMARY

Separate excitation and signal trim pots are used for individual fine-tuning of
each strain gauge. Slide switches allow each strain gauge to be switched in or
out of the circuit as required. Another slide switch allows switching between
internal and external excitation supply. For detailed calibration instructions refer
to both the API-SUM xxx instruction manual and the strain gauge signal condi-
tioner data sheet.

If the optional signal conditioner is being used, it must first be calibrated to the
proper excitation voltage, input sensitivity and DC voltage or current output.
These parameters are dependent upon the specifications of the strain gauges
being used as well as the desired process output.

If no signal conditioner is being used, ensure that the external excitation switch
position is selected and wired accordingly.

1. Complete all wiring and module calibration.
2. Turn each Excitation Trim potentiometer fully clockwise.

3. Measure the excitation voltage for each strain gauge. Adjust as necessary
to equalize the voltages.

4. Apply a known weight sequentially over each strain gauge and measure the
sensitivity voltage of each strain gauge being used. Record these readings.

5. Again apply the known weight over each strain gauge and adjust the Signal
Trim potentiometer for that cell so that the meter reads the same as the low-
est value recorded.

6. Fine-tune the offset, zero and span of the signal conditioner as required.

OPERATION

The API-SUM xxx strain gauge summing assembly consists of a sum board and
an optional, field-rangeable strain gauge signal conditioner that plugs into an
existing socket on the board. The board will accept up to four 350 Q (or greater)
strain gauges (load cells).

The optional strain gauge signal conditioner provides a field-rangeable excita-
tion supply (from 1 to 10 VDC) to each strain gauge, receives the resulting
mVDC signal back from each strain gauge, sums these signals and provides a
single DC voltage or current output in proportion to this sum.

The signal conditioner can also be field-ranged for input sensitivities from 0.5 to
120 mV/V (signals up to 1200 mVDC), DC voltage outputs up to £10 VDC or
DC current outputs up to 20 mADC. An offset adjustment on the signal condi-
tioner allows the user to cancel or tare non-zero deadweights in the application.

API exclusive features four excitation trim potentiometers, four signal trim
potentiometers, a switch to select internal or external excitation voltage and
switches to activate or deactivate individual load cells. These features allow
easy setup, testing, and calibration of many types of weighing systems.

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.

WARNING! All wiring must be performed by a qualified electrician or instrumen-
tation engineer.

O O—¢
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A
External External Excitation
Load Cell Terminal 1 Excﬁghon Signal Output
Excitation (+)|RY RJEI[External Exc. (+)
Excitation (-) AN SW2 RNH External Exc. (-)
Shield IR REl[Shield
Signal O)|EAIN Internal R Signal (-)
Signal ()| HINY Excitation RHE Signal (+)
= DOWN (o6 [
out (+)
Load Cell Terminal 2 .
Excitation (+)|[FIRY Ei‘iil]‘ﬁg? "
Excitation ()| AR LC1LCaLC3Lc4  Turn pots clock-
- wise to increase
_ Shield EIN voltage
Signal ()| AR Sk s ls
Signal (I Power ®
L] L] .
RIEAC or DC (+) P
f RN Ground :
Load.CeI.I Terminal 3 BIEIAC or DC O)
Excitation (+)|RY o
Excitation ()| AR LC1 LC2LC3 LC4
Shield EINY Signal Adjust
Signal (O)|EARY
Signal (+)|HRN
O
Load Cell Terminal 4
Excitation (+)|FIRY 11-Pin Socket for
Excitation (-) B API 4058 G or
Shield FIN API 4059 G
Signal (O)|EARNY
Signal ()| HIN
- O O
i: 6.25" >
0.25" dia 7 locations Y
O T O__
Board Dimensions: 6.85" W x 8.75" high x 0.7" deep
Board Material Thickness: 0.094"
For latest product information or to contact your
local representative visit api-usa.com ©01-07
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Outputs:

ermocoup e ypes
One DPDT Relay or Two SPDT Relays
® Automatic Cold Junction Compensation

® Field Adjustable Setpoints

® High Capacity 7 Amp Relay Contacts

API1 1200 G

o
Sy

API1220 G

® Input LoopTracker® & Alarm Status LEDs
@® Alarm Test/Reset Pushbutton

mmmmmmmwmmmmmmmmmmmmmmmmmmmmmmmmm

B Process Limit Backup Alarm
B Temperature Alarm
B Over, Under, Out-of-Range Alarm

m%MWWWWWWWWWWWWWWWWWWWWWWWfﬁ

Thermocouple Input
Factory Configured—Please specify thermocouple type and temperature
range in °F or °C

J, K, T, E, R, S, and others; most thermocouple types available
Cold-Junction Compensation

Automatic for specified thermocouple

T/C Burn-Out Protection

Upscale burnout standard

Downscale burnout optional, add option B to end of model number

T/C Current

Less than 1.0 pA, including burnout sense

LoopTracker

Variable brightness LED indicates input loop level and status

Relay Output

Factory Configured—See Options for other relay configurations

API 1200 G One DPDT contact set
HI alarm, normal action, non-latching standard
7 A @ 240 VAC resistive load
3.5 A @ 240 VAC inductive load
8 A @ 30 VDC maximum
API1 1220 G Two SPDT contacts
HI/LO, normal action, non-latching standard
7 A @ 240 VAC resistive load
3.5 A @ 240 VAC inductive load
8 A @ 30 VDC maximum
CAUTION: Socket contacts may limit system rating.
External contact protection such as an RC snubber is
recommended for inductive loads.
Setpoint
12 turn potentiometer, adjustable 0 to 100% of span
Deadband
API 1200 G 1.0 to 100% of span 12 turn potentiometer
API 1220 G Fixed at 1% of span, standard
APl 1220 GA 1.0 to 100% of span 1 turn potentiometer

Functional Test/Reset Button

Toggle relay(s) to opposite state when pressed
Resets latching relay on APl 1200 G with HT option
Response Time

70 milliseconds typical

Ambient Temperature Range and Temperature Stability
—10°C to +60°C operating ambient
Better than +0.02% of span per °C temperature stability

Power

Standard: 115 VAC +10%, 50/60 Hz, 2.5 W max.

P option: 80-265 VAC or 48-300 VDC, 50/60 Hz, 2.5 W typical
A230 option: 230 VAC +10%, 50/60 Hz, 2.5 W max.

D option: 9-30 VDC, 2.5 W typical
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niption and Features | [T

The APl 1200 G and API 1220 G are factory configured for a thermocouple
input and can be ranged for virtually all thermocouple types and related temper-
ature spans. Standard features include automatic cold junction compensation
and upscale T/C burnout protection. Heavy-duty relay contacts allow the mod-
ule to directly control high capacity loads.

API exclusive features include a LoopTracker LED that varies in intensity with
changes in the process signal, alarm status LEDs for each alarm, and a
Functional Test Pushbutton to toggle the relays independent of the input.

The API 1200 G provides a single setpoint adjustment and DPDT relay con-
tacts. The alarm output can be factory configured for HI or LO operation, non-
latching or latching, normal or reverse acting.

The API 1220 G contains two independent setpoints with two SPDT relay con-
tact outputs. The alarm output can be factory configured for HI/HI, HI/LO, LO/HI
or LO/LO operation, normal acting or reverse acting.

Models & Oprions [T

Factory Configured—Please specify thermocouple type, temperature range in
°F or °C, and options

API 1200 G Thermocouple input alarm trip, 1 DPDT relay, HI alarm,
normal action, non-latching, 115 VAC

Thermocouple input dual alarm trip, 2 SPDT relays, HI/LO,
normal action, non-latching, 115 VAC

Options—Add to end of model number

API 1220 G

P Powered by 80-265 VAC or 48-300 VDC, 50/60 Hz

A230 Powered by 230 VAC, 50/60 Hz

D Powered by 9-30 VDC

B Downscale T/C protection instead of upscale

R Reverse-acting alarms

L Low trip (on decreasing signal) for 1200 G

HT Latching alarm with pushbutton reset, API 1200 G only 2
HP Latching alarm with power-off reset, API 1200 G only _E
A Adjustable deadbands for 1220 G @©
HH High/High trip for 1220 G instead of High/Low g-
LL Low/Low trip for 1220 G instead of High/Low S
U Conformal coating for moisture resistance

Accessories—Order as a separate line item

API 011 11-pin socket

API 011 FS 11-pin finger safe socket

API TK36 DIN rail, 35 mm W x 39" L, aluminum

©02:09 ABSOLUTE PROCESS INSTRUMENTS, Inc.

1220 American Way Libertyville, IL 60048
Phone: 800-942-0315 Fax: 800-949-7502
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Temperature
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ELECTRICAL CONNECTIONS

WARNING! All wiring must be performed by qualified personnel only.
This module requires an industry-standard 11-pin socket. Order API 011 or fin-
ger-safe APl 011 FS socket separately.

Power Input Terminals — The white label on the side of the APl module will
indicate the power requirements. AC power is connected to terminals 1 and 3.
For DC powered modules, polarity MUST be observed. Positive (+) is wired to
terminal 1 and negative (-) is wired to terminal 3.

Thermocouple Input — The connection block is located on the side of the mod-
ule. Polarity must be observed. With thermocouples, the red wire is connected
to the negative (-) terminal.

T/C
<'®_ Connection |[§4 O 3{8+—= AC or DC (-)
Block on Module Power
O+ Module (S5
—« AC or DC (+)
NO -—:K)6
Contact —» NC Contact
Set 1 =7 |, Contac
Set 2
NC=5=08 O  sRH—>NO

Socket top view

Relay Output Terminals — Terminals 6, 7, 8 and 9, 10, 11 provide the appro-
priate connections for the desired relay operations. (NO = Normally Open, NC
= Normally Closed, C = Common). NOTE: Although the API 1200 G has a pair
of relays, these relays will energize and de-energize in unison. The APl 1220 G
relays operate independently.

SETUP

The thermocouple type, temperature range and alarm types are pre-configured
at the factory as specified on your order. No input calibration is necessary.
Contact factory for custom ranges or modifications.

Setpoint Control — This multi-turn potentiometer (one for each setpoint on the
API 1220 G) allows the operator to adjust the level at which the alarm is activat-
ed. This control is adjustable from 0 to 100% of the input range.

Deadband Control — The API 1200 G deadband potentiometer allows the
alarm trip and reset window to be adjusted symmetrically about the setpoint
from 1 to 100% of the span.

The deadband is fixed at 1% of span on the API 1220 G. The API 1220 G A with
adjustable deadband option allows deadbands to be adjusted symmetrically
about each setpoint from 1 to 100% of the span.

Adjustable deadband allows the operator to fine tune the point at which the
alarm trips (alarm condition) and resets (non alarm condition). The deadband is
typically used to prevent chattering of the relays or false trips when the process
signal is unstable or changes rapidly.

API 1220 G Alarm Configuration — The alarm configuration of the APl 1220 G
is pre-configured at the factory per your order, but if a change is necessary,
internal jumpers can be used to modify the alarm type as follows.

1. Unplug the module from the socket.

Remove the 4 screws from the module bottom and remove the plastic case.
Unplug the circuit board with the test button from the base.

Note location of jumper block at top left of circuit board next to test button.

o~ wD

Place jumpers as indicated for desired alarm operation. The standard HI/LO
setting is with one jumper across the two top pins or with no jumper at all.
Never place a jumper across the two bottom pins!

6. Replace board, cover, and screws.

ﬁ- ] ] ﬁ-
setpoint 1= HI : (o
setpoint 2= LO &setpoint 1=10 setpoint 1 = HI setpoint 1= tO

setpoint 2 = HI setpoint 2 = HI setpoint 2 =LO
(Standard)
APl 1220 G APl 1220 G APl 1220 G APl 1220 G

n _‘ “ | “

TEST BUTTON

The functional test pushbutton toggles the alarm status independent of the input
when depressed. It verifies the alarm and system operation and also provides
the additional function of unlatching the alarm on the APl 1200 G HT with the
latching alarm option.

OPERATION

GREEN LoopTracker® Input LED — Provides a visual indication that a signal is
being sensed by the input circuitry of the module. It also indicates the input sig-
nal strength by changing in intensity as the process changes from minimum to
maximum to provide a quick visual picture of your process loop at all times. If
the LED fails to illuminate, or fails to change in intensity as the process changes,
this may indicate a problem with module power or signal input wiring. This fea-
tures greatly aid in saving time during initial start-up or troubleshooting.

The bi-color alarm LED provides a visual indication of the alarm status. In all
configurations, a GREEN LED indicates a non-alarm condition and a RED LED
indicates an alarm condition.

Alarm Relays — In the normal mode of operation, the relay coil is energized in
a non-alarm condition and de-energized in an alarm condition. This will create
an alarm condition if the module loses power. For a normal acting, non-latching
configuration, the alarm will activate when the input signal exceeds the setpoint
(HI alarm) or falls below the setpoint (LO alarm), then will automatically reset
when the alarm condition no longer exists.

If reverse acting mode is selected, the relay coil is de-energized in a non-alarm
condition and energized in an alarm condition. The alarm will activate when the
input signal exceeds the setpoint (HI alarm) or falls below the setpoint (LO
alarm), then will automatically reset when the alarm condition no longer exists.

API 1200 G HT Latching Alarm — For units with the HT latching alarm option,
the Test Switch is also used to reset the alarm relays. The alarm relay contacts
will remain in the alarmed condition until the input signal falls below the high
alarm setpoint (or above low alarm setpoint, depending on configuration) and
the Test/Reset pushbutton has been pressed or power to the unit has been
switched off.

API 1200 G HP Latching Alarm — For units with the HP latching alarm option,
the alarm relay contacts will remain in the alarmed condition until the input sig-
nal falls below the high alarm setpoint (or above low alarm setpoint, depending
on configuration) and the power to the unit has been switched off.

HI Alarm \.—-
Power Off o -
(000 Contact Set 1

\/
No Alarm ™
pieig CREEN

Contact Set 1

——6: NO vy————6: NO
——7: Common ——7: Common
——8: NC é— 8. NC

Contact Set 2

<—9: NO
——10: Common

A 11:NC

Contact Set 2
v———-9 NO

——10: Common
é 11: NC

API 1200 G with Normal Action HI Alarm

LO Alarm

NI R |

Contact Set 1
6: NO
7: Common
A8 NC

No Alarms HI Alarm

~t GREEN "m
bontact Set 1 um It:ontact Set 1
6: NO
7: Common
A3 NC
L GREEN
@ bontact Set 2

10: Common

A 11:NC

vy——->=56: NO
7: Common
£ 8: NC

L/
L GREEN RED

% RED
@ Eontact Set 2 m Contact Set 2

9 NO v———>29 NO

10 Common 10: Common
Cll: NC

A 11:NC
API 1220 G Alarm States with Normal Action HI/LO Alarms

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.
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Common Thermocouple Specifications

ey

Outer
Insulation

Limits of Error

Black (Ext. grade)

+4°F or £0.8% of rdg

Brown (T/C grade)

+2°F or £0.4% of rdg

+4°F or £0.8% of rdg

Brown (T/C grade)

+2°F or £0.4% of rdg

Orange (Ext. grade)

+4°F or +0.8% of rdg

Brown (T/C grade)

+2°F or £0.4% of rdg

Blue (Ext. grade)

+1.5°F or £0.8% rdg,

+1% rdg <32°F

Brown (T/C grade)

+0.9°F or £0.4% rdg,

+0.8% rdg <32°F

Purple (Ext. grade)

+3°F or £0.5% of rdg

Brown (T/C grade)

+1.8°F or £0.4% of rdg

Green (Ext. grade)

+5°F or £0.5% of rdg

Green (T/C grade)

+2.5°F or £0.25% of rdg

Green (Ext. grade)

+5°F or £0.5% of rdg

Polarity & Wire ID Pol./Wire Practical
Type| Material Properties Colors | Temp Range
J + Iron Very magnetic |+ White | 32 to 1336°F
— Constantan — Red 0 to 724°C
+ Chromel 32 to 2282°F
— Alumel Slightly magnetic |- Red 0 to 1250°C
N + NICROSIL | Greater stiffness |+ Orange| 32 to 2282°F
— NISIL — Red 0 to 1250°C
T + Copper Copper color + Blue |-299 to 700°F
— Constantan — Red —184 to 371°C
E + Chromel Greater stiffness |+ Purple | 32 to 1652°F
— Constantan — Red 0 to 900°C
R + Pt 13%Rh | Greater stiffness |+ Black 32 to 2700°F
— Platinum — Red 0 to 1482°C
S + Pt 10%Rh | Greater stiffness |+ Black 32 to 2700°F
— Platinum — Red 0 to 1482°C

Green (T/C grade) | £2.5°F or £0.25% of rdg

Extend thermocouples up to 2000 ft. or 100 ohms maximum resistance. Extension wire type must be the same type as the thermocouple type.

Atmosphere for exposed junction

Type J Reducing

Type K or N Clean oxidizing

Type T Mildly oxidizing and reducing or with moisture
Type E Vacuum, inert mildly oxidizing or reducing
Type Ror S

TEMPERATURE CONVERSION

°F = (°C x 9/5) + 32 °C = (°F — 32) x 5/9

Resists oxidation and corrosion, but contaminated by hydrogen, carbon, and metal vapors

Frequently Asked Questions

Can the API 1200 G provide a setpoint of 7°C and a reset point of 6°C with
an overall temperature span of 0-10°C?

No. The minimum span we can operate in is a temperature difference equiva-
lent to 5 mV of output change from the thermocouple.

For example, a type J will produce 0.000 millivolts thermoelectric voltage at 0°C
and 5.268 millivolts at 100°C. Therefore, the minimum temperature span is
about 100°C. For the setpoint at 7°C and reset point at 6°C, the thermocouple
itself has enough of a variance (usually 5%) to it that its output will not be exact-
ly the same. Therefore, we can not guarantee the repeatability of the system to
trip at 7°C each time.

What is cold junction compensation and why is it necessary?

Cold junction compensation is required for accurate temperature measurement
when using a thermocouple. A thermocouple junction, created whenever two
dissimilar metals are connected together (such as Iron and Copper-Nickel), pro-
duces a potential difference that varies with temperature. Thermocouples gen-
erate a millivolt signal that increases in proportion to the difference in tempera-
ture between the hot and the cold junctions.

FREE APPLICATION ASSISTANCE
CaII Customer Service

800-942-0315

Thermocouple tables are based on a standard 0°C cold junction temperature.
Instruments designed to read thermocouples have a temperature sensor at the
instrument connection point designed to electronically correct the reading to the
0°C standard. A millivolt meter can’t be used to accurately read a thermocouple
directly since it has no 0°C compensation and any additional connections with
dissimilar metals creates new thermocouple junctions adding to the error.

Which direction do we turn the deadband potentiometer screw to give

the minimum and the maximum deadband?

For the minimum amount (1%), turn the potentiometer screw CCW, counter-
clockwise. For the maximum amount (100%), turn the potentiometer screw

CW, clockwise.

What are the relay contacts rated for in your alarm output modules for a
motor load?

For inductive loads, our relay contacts are rated for 3.5 Amps Inductive at 250
VAC or 30 VDC.

For Your Local Area Representative See www.api-usa.com
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Motor Overheating Alarm and Shutdown

PROBLEM

A motor in a critical process is subject to overload and burnout. An
alarm is to be sounded when the motor reaches its rated temperature.
The motor is to be shut down if it exceeds its rated temperature by 10
degrees.

SOLUTION

A 10 ohm copper RTD commonly imbedded in many motors is connect-
ed to an API 1420 G RTD Input Dual Alarm Trip module which provides
two independent setpoints and two independent isolated Form C
(NO/NC) relay contacts. One set of these contacts is wired to an alarm
or annunciator panel to alert the proper personnel of the overload con-
dition. The other set of contacts is wired in series with the coil of the
motor starter and shuts down the motor when tripped.

imbedded
12 Cy
RTD

Motor

NC

|
"

]

Alarm Cirewt

FOTE: Comtacts showa i alanm slate.

START
1

]

Maotor Starter Circuit

owaroads

Setpoint 1 is adjusted to the rated temperature, and setpoint 2 is adjusted to the rated temperature plus 10 degrees. The standard heavy-duty
relay contacts are rated 7A @ 240 VAC and can directly control most devices.

Frequently Asked Questions

Do you have a temperature differential unit that will measure a difference
of 10° C between the two inputs?

Yes, the API 4001 G SA-B, but the two RTDs will require very precise matching
(£0.1%) and it would be helpful to know the operating temperature point so the
factory can calibrate the unit precisely.

We are using an API 4001 G L with an input of 0-100°C and output of 0-20
mA. If the input runs above 100°C (say 150°C) what will the output do?
The output will go higher, maybe to 21 mA but then stop there. If the output must
remain at about 20 mA and go no higher, then a special clamp circuit can be
ordered.

For modules with a 4-20 mA output signal, what are the minimum and
maximum output load resistances?

For the units with 20 V compliance, the output range is 10 to 1000 Q.
For the units with 12 V compliance, the output range is 10 to 600 Q.

Do you recommend placing a fuse at the power input (115 VAC) for protec-
tion?

It is not required, but if desired, a ¥2 Amp Fast Blow fuse can be used for each
module.

We use many different types of your signal conditioners and wish to pro-
tect the inputs and outputs from short circuits and over voltage. How can
we achieve this?

Applying a short circuit to any of the signal input terminals will not affect the
modules. Exposing the signal input to high voltage will damage the unit but
using a zener diode, due to its resistance value, will cause the input range to
need recalibrating. Try a Varistor or TransZorb®. Do NOT under any circum-
stances short circuit the signal output, the unit can be damaged.

FREE APPLICATION ASSISTANCE
CaII Customer Service

800-942-0315

We are running a 4-20 mA signal between a chart recorder and a DCS over
a distance of 5000 feet (10,000 total loop). Can we use your isolator signal
conditioner for this?

Yes, however you must select the proper gauge wire to reduce the impedance
of the system

total load = impedance of the instrument + impedance of the wire

For a 4-20 mA loop, our compliance voltage is 20 V and allows a total of 1000
ohm load. Also, to prevent problems from noise, it is recommended that you use
shielded, twisted pair wires.

We have four of your APl 4130 GL modules set for a K type thermocouple
with an input range of 0-2000°F and an output range of 4-20 mA.

For an input of 0°C, the outputs on all 4 units are calibrated to 4 mA.

For an input of 2000°F, the outputs of all 4 units are calibrated to 20 mA.
When the input is at 1000°F, the outputs of each of the 4 units is different
(11.8, 11.9 etc.). Can better performance be achieved?

The linearity specification is £0.5% of span which is +10°F for a range of
2000°F. For an input of 1000°F, the output can vary from 990°F to 1010°F.
Also, output span / input temp range gives (20 — 4 = 16), 16 mA / 2000°F = .008
mA per °F for the entire range. For an input of 1000°F, the output can be in the
range of 11.92 mA to 12.08 mA. You are getting 11.8, 11.9 etc. which are prob-
ably the variations in the accuracy of the four thermocouples, the extension wire,
the thermocouple simulator, the multimeter and the wiring connections.

If you want API to verify this with our NIST traceable simulators, just call cus-

tomer service at 800-942-0315 for an RMA number. The V 624 is even more
accurate which should be used for high precision applications.

TransZorb—Reg TM General Semiconductor

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.
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Outputs:
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One DPDT Relay or Two SPDT Relays

® Automatic Leadwire Compensation
® Field Adjustable Setpoints
® High Capacity 7 Amp Relay Contacts

A|

e
I i

® Input LoopTracker® & Alarm Status LEDs _
® Alarm Test/Reset Pushbutton L
mmmmmﬂmmwmmmmmmmmwmmmmmmmmmmmmmmwmmmmm
B Process Limit Backup Alarm

B Temperature Alarm

B Over, Under, Out-of-Range Alarm

Input
Factory Configured—Please specify the following

RTD: Resistance at 0°C and curve (0.00385 DIN, 0.003916 American, etc.)

Typical RTDs: 10 Q to 2000 Q RTDs including 100 Q DIN, 100 Q American,

10 Q Cu, 1000 Q Ni-Fe, 120 Q Ni or special
Thermistor: Type (NTC, PTC) and temperature curve data

Temperature Range: in °F or °C. Note: 100°F (55°C) is the recommended
minimum span. Consult factory if a smaller span is required.
RTD Excitation Current

10 Q: 10 mA
1000 Q: 0.5 mA

Leadwire Compensation
Less than £0.05% of span per 1 Q change in leadwire resistance

LoopTracker®
Variable brightness LED indicates input loop level and status

Relay Output
Factory Configured—See Options for other relay configurations

100Q: 5mA
2000 Q: 0.2 mA

API 1400 G One DPDT contact set
HI alarm, normal action, non-latching standard
7 A @ 240 VAC maximum resistive load
3.5 A @ 240 VAC maximum inductive load
8 A @ 30 VDC maximum
APl 1420 G Two SPDT contacts
HI/LO, normal action, non-latching standard
7 A @ 240 VAC maximum resistive load
3.5 A @ 240 VAC maximum inductive load
8 A @ 30 VDC maximum
CAUTION: Socket contacts may limit system rating.
External contact protection such as an RC snubber is
recommended for inductive loads.
Setpoint
12 turn potentiometer, adjustable from 0 to 100% of span
Deadband
API 1400 G 1.0 to 100% of span, 12 turn potentiometer
API 1420 G Fixed at 1% of span
API 1420 GA 1.0 to 100% of span, 1 turn potentiometer

Functional Test/Reset Button

Toggle relay(s) to opposite state when pressed
Resets latching relay on 1400 G with HT option
Response Time

70 milliseconds typical

Ambient Temperature Range and Temperature Stability
—10°C to +60°C operating ambient
Better than +0.02% of span per °C temperature stability

Power

Standard: 115 VAC +10%, 50/60 Hz, 2.5 W max.

P option: 80-265 VAC or 48-300 VDC, 50/60 Hz, 2.5 W typical
A230 option: 230 VAC +10%, 50/60 Hz, 2.5 W max.

D option: 9-30 VDC, 2.5 W typical

API1 1400 G

Soeciticarions || |
|<—175 —>|

API1 1420 G
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Dezcription land Features ||

The API 1400 G and API 1420 G are factory configured for a RTD or thermis-
tor input and can be set up for virtually all RTD or thermistor types and related
temperature spans. Standard features include automatic lead wire compensa-
tion for three-wire sensors. Heavy-duty relay contacts allow the module to
directly control high capacity loads.

API exclusive features include a LoopTracker LED which varies in intensity
with changes in the process signal, alarm status LEDs for each alarm, and a
Functional Test Pushbutton to toggle the relays independent of the input.

The API 1400 G provides a single setpoint adjustment and DPDT relay con-
tacts. The alarm output can be factory configured for HI or LO operation, non-
latching or latching, normal or reverse acting.

The API 1420 G contains two independent setpoints with two SPDT relay con-
tact outputs. The alarm output can be factory configured for HI/HI, HI/LO, LO/HI
or LO/LO operation, normal acting or reverse acting.

Models & Opeions [T

Factory Configured—Please specify RTD or thermistor type, temperature
range in °F or °C, and options

API 1400 G RTD/thermistor input alarm trip, 1 DPDT relay, HI alarm,
normal action, non-latching, 115 VAC
API 1420 G RTD/thermistor input dual alarm trip, 2 SPDT relays, HI/LO,

normal action, non-latching, 115 VAC
Options—Add to end of model number

P Powered by 80-265 VAC or 48-300 VDC, 50/60 Hz
A230 Powered by 230 VAC, 50/60 Hz

D Powered by 9-30 VDC

R Reverse-acting alarms

L Low trip (on decreasing signal) for 1400 G

HT Latching alarm with pushbutton reset, API 1400 G only
HP Latching alarm with power-off reset, API 1400 G only
A Adjustable deadbands for 1420 G

HH High/High trip for 1420 G instead of High/Low

LL Low/Low trip for 1420 G instead of High/Low

U Conformal coating for moisture resistance

Accessories—Order as a separate line item

APl 011 11-pin socket
API 011 FS 11-pin finger safe socket
API TK36 DIN rail, 35 mm W x 39" L, aluminum

@

aimesadway
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Temperature

ELECTRICAL CONNECTIONS

WARNING! All wiring must be performed by qualified personnel only.
This module requires an industry-standard 11-pin socket. Order API 011 or fin-
ger-safe APl 011 FS socket separately.

Power Input Terminals — The white label on the side of the APl module will
indicate the power requirements. AC power is connected to terminals 1 and 3.
For DC powered modules, polarity MUST be observed. Positive (+) is wired to
terminal 1 and negative (-) is wired to terminal 3.

Temperature Input — Correct wiring must be observed for 3-wire sensors. With
common 3-wire RTDs, the red wire is connected to terminal 4.

When using a 2-wire sensor install
RTD jumper from
terminal 2 to terminal 5
Input
LS4 O 3Q+H—=AC or DC (-)
s 28+~ Module Power
NO s 1Q+—=AC or DC (+)
Contact , 1+ NC Contact
set1  C*TO oSH—>c A
NC =—+(0)8 O 9IQ+—> NO

Socket top view

Relay Output Terminals — Terminals 6, 7, 8 and 9, 10, 11 provide the appro-
priate connections for the desired relay operations. (NO = Normally Open, NC
= Normally Closed, C = Common). NOTE: Although the API 1400 G has a pair
of relays, these relays will energize and de-energize in unison. The API 1420 G
will accommodate independent relay operations.

SETUP

The sensor type, temperature range and alarm types are pre-configured at the
factory as specified on your order. No input calibration is necessary. Contact
factory for custom ranges or modifications.

Setpoint Control — This multi-turn potentiometer (one for each setpoint on the
API 1420 G) allows the operator to adjust the level at which the alarm is activat-
ed. This control is adjustable from 0 to 100% of the input range.

Deadband Control — The API 1400 G deadband potentiometer allows the
alarm trip and reset window to be adjusted symmetrically about the setpoint
from 1 to 100% of the span.

The deadband is fixed at 1% of span on the API 1420 G. The API 1420 G A with
adjustable deadband option allows deadbands to be adjusted symmetrically
about each setpoint from 1 to 100% of the span.

Adjustable deadband allows the operator to fine tune the point at which the
alarm trips (alarm condition) and resets (non alarm condition). The deadband is
typically used to prevent chattering of the relays or false trips when the process
signal is unstable or changes rapidly.

API 1420 G Alarm Configuration — The alarm configuration of the API 1420 G
is pre-configured at the factory per your order, but if a change is necessary,
internal jumpers can be used to modify the alarm type as follows.

1. Unplug the module from the socket.

Remove the 4 screws from the module bottom and remove the plastic case.
Unplug the circuit board with the test button from the base.

Note location of jumper block at top left of circuit board next to test button.

a ks ownbd

Place jumpers as indicated for desired alarm operation. The standard HI/LO
setting is with one jumper across the two top pins or with no jumper at all.
Never place a jumper across the two bottom pins!

6. Replace board, cover, and screws.

setpoint 1= HI : (o
setpoint 2= LO &setpoint 1=10 setpoint 1 = HI setpoint 1= tO
setpoint 2 = HI setpoint 2 = HI setpoint 2= LO
(Standard)
APl 1420 G APl 1420 G APl 1420 G APl 1420 G

n _‘ “ | “

TEST BUTTON

The functional test pushbutton toggles the alarm status independent of the input
when depressed. It verifies the alarm and system operation and also provides
the additional function of unlatching the alarm on the APl 1400 G HT with the
latching alarm option.

OPERATION

GREEN LoopTracker® Input LED — Provides a visual indication that a signal is
being sensed by the input circuitry of the module. It also indicates the input sig-
nal strength by changing in intensity as the process changes from minimum to
maximum to provide a quick visual picture of your process loop at all times. If
the LED fails to illuminate, or fails to change in intensity as the process changes,
this may indicate a problem with module power or signal input wiring. This fea-
tures greatly aid in saving time during initial start-up or troubleshooting.

The bi-color alarm LED provides a visual indication of the alarm status. In all
configurations, a GREEN LED indicates a non-alarm condition and a RED LED
indicates an alarm condition.

Alarm Relays — In the normal mode of operation, the relay coil is energized in
a non-alarm condition and de-energized in an alarm condition. This will create
an alarm condition if the module loses power. For a normal acting, non-latching
configuration, the alarm will activate when the input signal exceeds the setpoint
(HI alarm) or falls below the setpoint (LO alarm), then will automatically reset
when the alarm condition no longer exists.

If reverse acting mode is selected, the relay coil is de-energized in a non-alarm
condition and energized in an alarm condition. The alarm will activate when the
input signal exceeds the setpoint (HI alarm) or falls below the setpoint (LO
alarm), then will automatically reset when the alarm condition no longer exists.

API 1400 G HT Latching Alarm — For units with the HT latching alarm option,
the Test Switch is also used to reset the alarm relays. The alarm relay contacts
will remain in the alarmed condition until the input signal falls below the high
alarm setpoint (or above low alarm setpoint, depending on configuration) and
the Test/Reset pushbutton has been pressed or power to the unit has been
switched off.

API 1400 G HP Latching Alarm — For units with the HP latching alarm option,
the alarm relay contacts will remain in the alarmed condition until the input sig-
nal falls below the high alarm setpoint (or above low alarm setpoint, depending
on configuration) and the power to the unit has been switched off.

i ararm o/
Power Off o -

Contact Set 1

oo

\/
No Alarm ™
g CREEN

Contact Set 1

——6: NO vy————6: NO
——7: Common ——7: Common
——8: NC é— 8 NC

Contact Set 2

<—9: NO
——10: Common

A 11:NC

Contact Set 2
vy—-=29 NO

——10: Common
é 11: NC

API 1400 G with Normal Action HI Alarm

LO Alarm

Y-

I\Contact Set 1
6: NO
7: Common
A8 NC

No Alarms HI Alarm
N / \/
GREEN ~
g CREEN p g RO
Contact Set 1 Contact Set 1
6: NO vy———-=26: NO

7: Common 7: Common
48: NC

A8 NC
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tgz NO tQ: NO
10: Common 10: Common
A 11:NC

A 11:NC
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N
m Contact Set 2

v—-29 NO
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API 1420 G Alarm States with Normal Action HI/LO Alarms

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.
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0 1Vto 110 VDC or O 1 mA to 4-20 mA

Input:
Output:

® Automatic Leadwire Compensation
® Input and Output LoopTracker® LEDs
® Functional Test Pushbutton

Appticatians |||

B Convert and Transmit RTD Signals
B Interface Standard & Special RTDs to PLCs
B Rescale Temperature Ranges to Full 4-20 mA

Specificarions ||| IR T

RTD Input Type

Factory Configured—Please specify input parameters

RTD type: 10 Q to 2000 Q@ RTD, consult factory for special inputs
100 Q DIN 0.00385 (“385")

100 Q American 0.003916 (“3916")

10 Q Cu

1000 Q Ni-Fe

120 Q Ni

385 DIN, 3916 American, etc.

100°F (55°C) is the recommended minimum span, consult
factory if a smaller span is required

RTD Excitation Current

RTD curve:
Temperature span:

10Q 10 mA
100 @ 5 mA
1000 © 0.5mA
2000 Q 0.2 mA

RTD Linearization
Linearized to better than +0.1% of span

Leadwire Compensation
Less than £0.05% of span per 1 Q change in leadwire resistance

LoopTracker
Variable brightness LEDs indicate input/output loop level and status

Output Range
Factory configured—Please specify output range

Minimum Maximum Load Factor
Voltage: 0-1VDC 0-10 VDC
Bipolar Voltage: +1 VDC +10 VDC
Current (20 V compliance): 0-2 mADC 0-20 mADC 1000 Q2 at 20 mA

Consult factory for special ranges

Output Linearity

Better than +0.1% of span

Functional Test Button

Sets output to test level when pressed

Test level factory set to approximately 50% of span

Response Time

Ii|'l

S

Variable
Brightness

>
Input LED NEP N
H|5¢e S H
Output Test s|3x|F BN
Button 6l28(°E
3%
Output == ol
Calibration ég §
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Output LED
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Description and Features ||

The API1 4001 G L accepts an RTD input and provides a DC voltage or current
output. The API 4001 G L is isolated and linearized and provides a DC voltage
or current output that is optically isolated from input to output. It is linear to the
process temperature for applications requiring ground loop elimination, com-
mon mode signal rejection or noise pickup reduction. The module power supply
is also isolated from the input and output.

The API 4001 G L requires factory configuration to a specific RTD type, temper-
ature span (°C or °F), and corresponding DC voltage or current output.
Automatic leadwire compensation is standard. Configurations for most RTD
types are available. Minimum and maximum temperature spans are dependent
upon the RTD type. Consult the factory to confirm your specific range require-
ments.

WARRANTY

API exclusive features include two LoopTracker LEDs and a Functional Test
Pushbutton. The LoopTracker LEDs (Green for input, Red for output) vary in
intensity with changes in the process input and output signals. Monitoring the
state of these LEDs can provide a quick visual picture of your process loop at
all times. The functional test pushbutton provides a fixed output (independent of
the input) when held depressed. The test output level is fixed at 50% of output
span. Both the LoopTracker LEDs and functional test pushbutton greatly aid in
saving time during initial startup and/or troubleshooting.

The API 4001 G L plugs into an industry standard 8-pin octal socket sold sep-
arately. Sockets API 008 and finger-safe API 008 FS allow either DIN rail or
panel mounting.

Models & Oprions [T

Factory configured—Please specify RTD type, temperature range, output
range, and options

- . API1 4001 GL RTD transmitter, isolated, 115 VAC powered
70 milliseconds typical )
. Options—Add to end of model number
Isolation o _ _ P Powered by 80-265 VAC or 48-300 VDC, 50/60 Hz
2000 Vrms minimum, full isolation; power to input, power to output, input to A230 Powered by 230 VAC, 50/60 Hz
output D Powered by 9-30 VDC
Ambient Temperature Range EXTSUP Open collector output when a “sinking” output is required
—10°C to +60°C operating ambient Mol API 4001 G L only; Input/output reversal, such as 20-4 mA out =
Temperature Stability U gsffa?n?f I4-20t?r11Af r moisture resistan 'E
Better than +0.04% of span per °C stability ) ontormar coa g 0_ oisture resistance -]
Accessories—Order as separate line item g-
Power API 008 8-pin socket 5
Standard: 115 VAC +10%, 50/60 Hz, 2.5 W max. API 008 FS 8_pin finger—safe socket
P option: 80-265 VAC or 48-300 VDC, 50/60 Hz, 2.5 W typical APl TK36 DIN rail, 35 mm W x 39" L, aluminum
A230 option: 230 VAC +10%, 50/60 Hz, 2.5 W max.
D option: 9-30 VDC, 2.5 W typical
NEED 2 1/0 CHANNELS?
DuoPak SEE PAGE 19
A . 1220 American Way Libertyville, IL 60048 :
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Temperature

ELECTRICAL CONNECTIONS

WARNING! All wiring must be performed by qualified personnel only.
This module requires an industry-standard 8-pin socket. Order API 008 or fin-
ger-safe APl 008 FS socket.

Power Input Terminals — The white label on the side of the APl module will
indicate the power requirements. AC power is connected to terminals 1 and 3.
For DC powered modules, polarity MUST be observed. Positive (+) is wired to
terminal 1 and negative (-) is wired to terminal 3.

RTD Input — The connections are made to the 8-pin socket. You may wish to
check the RTD sensor with an ohmmeter before connecting since RTD wire
color coding varies. The red (or black) wire is connected to terminal 6 and the
other two wires with the same color are connected to terminals 4 and 5. When
using a 2-wire RTD install a jumper from terminal 4 to terminal 5.

Signal Output Terminals — Polarity must be observed when connecting the
signal output to the load. The positive connection (+) is connected to terminal 7
and the negative (-) is connected to terminal 8. Note that with current outputs
the module provides power to the output loop unless option EXTSUP was
ordered for a sinking output requirement.

-« AC or DC (-)

For a 2-wire

RTD install a

jumperlfrom o 2 [\‘] Module Power

terminal 4 to o 0

terminal 5 [@4 o o)1 —-<-AC or DC (+)
o Qo N o

RTD =05 \°5°/ Q-+ signal

Input '@6 o 7 —(+) Output

Socket top view

API1 4001 G L typical wiring with 2 wire RTD

-« AC or DC (-)

Module Power

aN
10O
50—

— AC or DC (+)

SHIGA .., .. oo
Input A\ @ ® :
Socket top view
API 4001 G L typical output wiring
-« AC or DC (-)
O iR
2 b‘] Module Power
Q4 /67 c s 1O ACorbc ()
( ] PLC, Display,
o o
RTD @5 O O 8@ Recorder, Etc.
nput § Qe 5 1O+

Socket top view
@] Supply
API 4001 G L EXTSUP typical output wiring
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0580 [14.73] —m
API 008 |<1.575 [40.01]>|
8-Pin Socket C
600 V Rating e e 0.970}4_54] “ SP‘” CE

CALIBRATION

The API 4001 G L is factory configured to your exact input and output require-
ments.

Input and output ranges are listed on module labels. Input changes require fac-
tory modification. Field calibration of the input is NOT recommended and may
void the warranty. Top-mounted Zero and Span potentiometers can be used
should fine-tuning of the output be necessary.

1.

2.

Apply power to the module and allow a minimum 20 minute warm up time.

Using an accurate temperature simulator, provide an input to the module
equal to the minimum input required for the application.

. Connect an accurate measurement device to the output. Adjust the Zero
potentiometer for the exact minimum output desired. The Zero control
should only be adjusted when the input signal is at its minimum to produce
the corresponding minimum output signal. Example: for a 4-20 mA output
signal, the Zero control will allow adjustment of the 4 mA or low end of the
signal.

. Set the input at maximum, and then adjust the Span pot for the exact maxi-
mum output desired. The Span control should only be adjusted when the
input signal is at its maximum. This will produce the corresponding maximum
output signal. Example: for 4-20 mA output signal, the Span control will pro-
vide adjustment for the 20 mA or high end of the signal.

5. Repeat adjustments for maximum accuracy.
TEST BUTTON

The Test pushbutton provides approximately 50% output when depressed. This
will drive the device on the output side of the loop (a panel meter, chart
recorder, etc.) with a known good signal that can be used as a system diagnos-
tic aid during initial start-up or during troubleshooting. When released, the out-
put will return to normal.

Example: If you are checking a 4-20 mA current loop, when the pushbutton is
held depressed, the output from the module will be approximately 12 mA.

OPERATION
The input circuitry in both models provides a constant-current excitation source
to the RTD and automatically cancels leadwire effects.

In the API 4001 G, the input from the RTD is amplified, then passed directly to
the output stage and scaled to the desired output range.

In the API 4001 G L, the amplified RTD signal first passes through an optical
isolator, then is passed to the output stage where it is corrected for the inherent
non-linearity of the specified RTD type and scaled to the desired output range.

GREEN LoopTracker® Input LED — Provides a visual indication that a signal is
being sensed by the input circuitry of the module. It also indicates the input sig-
nal strength by changing in intensity as the process changes from minimum to
maximum. If the LED fails to illuminate, or fails to change in intensity as the
process changes, this may indicate a problem with module power or signal input
wiring.

The RED LoopTracker output LED — Provides a visual indication that the out-
put signal is functioning. It becomes brighter as the input and the corresponding
output change from minimum to maximum. For current outputs, the RED LED
will only light if the output loop current path is complete. For either current or
voltage outputs, failure to illuminate or a failure to change in intensity as the
process changes may indicate a problem with the module power or signal out-
put wiring.

0.925 [23.50]
TERMINAL LOCATION &
) L1
<
S 6 3| | o0.126(3.20] |'
* o o DIA. TYP. \_‘
¥ |Llo o L
Q r ZD)O Q O@‘ 2.559 [65.00] E/_,
oo
Ds 16
8 1
® B ®® B
TOP VIEW
AP1 008 FS | 1208800 |- -\ @@ Ce
8-Pin Finger = L
Safe Socket EHB]]BHE 1.063 [27.00]
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0 1 V to 110 VDC or O 1 mA to 4-20 mA Non-Isolated

Inputs:
Output:

® RTD Leadwire Compensation

® RTD Linearization

® Voltage or Current Output

® Input and Output LoopTracker® LEDs
® Functional Test Pushbutton

Apiticatians |||

B Monitor Heat Exchanger AT
B Convert and Transmit A RTD Signals
B Rescale ARTD Temperature to Full 4-20 mA

Specificarions ||| IR T

il ||||

RTD Inputs

Two RTDs, 1 hot and 1 cold

100 Q Platinum, 0.00385 DIN curve

3-wire preferred, 2-wire acceptable for short lead length applications
Input Differential Span

Minimum: 20°F or 10°C

Maximum: 900°F or 500°C

Input Common Mode Temperature

Entire useable range of Pt 100; —325 to 1300°F (-200 to 700°C)

Leadwire Resistance
40 Q maximum

Leadwire Effect
Less than £0.02% of span per Q of leadwire resistance

LoopTracker
Variable brightness LEDs indicate input/output loop level and status

Output Range
Factory Configured—Please specify output range
Consult factory for special ranges

Minimum Maximum Load Factor
Voltage: 0-1vDC 0-10 VDC
Bipolar Voltage: +1 VDC +10 VDC
Current (20 V compliance): 0-1 mADC 0-20 mADC 1000 Q at 20 mA

Outputs clamped not to exceed +5% over- or under-range
Common Output Ranges Voltage Current
OtolV 0to 20 mA
Oto5V 4t0 20 mA
lto5V
Oto10V
5V
10V
Output Zero and Span
Multiturn potentiometers to compensate for load and lead variations
+15% of span adjustment range typical
Functional Test Button
Sets output to test level when pressed. Adjustable 0-100% of span
Test level potentiometer factory set to approximately 50% of span
Response Time
100 milliseconds typical
Output Ripple and Noise
Less than 10 mVRrus
Ambient Temperature Range and Stability
—10°C to +60°C operating ambient

Better than +0.02% of span per °C stability

Power

Standard: 115 VAC +£10%, 50/60 Hz, 2.5 W max.

P option: 80-265 VAC or 48-300 VDC, 50/60 Hz, 2.5 W typical
A230 option: 230 VAC +10%, 50/60 Hz, 2.5 W max.

D option: 9-30 VDC, 2.5 W typical

il (il
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Variable
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Output Test
Button
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Dezcription land Features || LT

The API 4001 G SA-B accepts two DIN curve 100 Q platinum RTD inputs and
provides a linear DC voltage or current output proportional to the difference in
temperature of the two RTDs. Differential or single-ended input ranges from
20°F through 900°F (10°C through 500°C) can be accommodated.

The API 4001 G SA-B is factory configured to a specific RTD temperature span
(°C or °F), and corresponding DC voltage or current output. 3-wire RTD lead-
wire compensation and linearization for accurate output over a wide tempera-
ture range is standard.

Eight common DC output ranges are standard. Consult factory for other out-
puts. The module power supply is isolated from the input and the output.

API exclusive features include two LoopTracker LEDs and a Functional Test
Pushbutton. The LoopTracker LEDs (Green for input, Red for output) vary in
intensity with changes in the process input and output signals. Monitoring the
state of these LEDs can provide a quick visual picture of your process loop at
all times.

The functional test pushbutton provides a fixed output (independent of the input)
when held depressed. The test output level can be field-adjusted via a multiturn
potentiometer. Both the LoopTracker LEDs and functional test pushbutton
greatly aid in saving time during initial startup and/or troubleshooting.

The 4001 G SA-B plugs into an industry standard 11-pin socket sold separate-
ly. Sockets API 011 and finger-safe APl 011 FS allow either DIN rail or panel
mounting.

Models & Oprions [T

Factory Configured—Please specify output range and options
API 4001 G SA-B Dual RTD input differential transmitter, 115 VAC

Options—Add to end of model number

P Powered by 80-265 VAC or 48-300 VDC, 50/60 Hz
A230 Powered by 230 VAC, 50/60 Hz

D Powered by 9-30 VDC

U Conformal coating for moisture resistance

Accessories—Order as separate line item

API 011 11-pin socket

API 011 FS 11-pin finger-safe socket

API TK36 DIN rail, 35 mm W x 39" L, aluminum
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ELECTRICAL CONNECTIONS

WARNING! All wiring must be performed by qualified personnel only.
This module requires an industry-standard 11-pin socket. Order API 011 or fin-
ger-safe APl 011 FS socket.

Power Input Terminals — The white label on the side of the APl module will
indicate the power requirements. AC power is connected to terminals 1 and 3.
For DC powered modules, polarity MUST be observed. Positive (+) is wired to
terminal 1 and negative (-) is wired to terminal 3.

RTD Input — The connections are made to the 11-pin socket. You may wish to
check the RTD sensors with an ohmmeter before connecting since RTD wire
color-coding varies.

For the Low temperature input, the red (or black) wire is connected to terminal
4 and the other two wires with the same color are connected to terminals 5 and
6. When using a 2-wire RTD install a jumper from terminal 5 to terminal 6.

For the High temperature input, the red (or black) wire is connected to terminal
8 and the other two wires with the same color are connected to terminals 6 and
7. When using a 2-wire RTD install a jumper from terminal 6 to terminal 7.

Signal Output Terminals — Polarity must be observed when connecting the
signal output to the load. The positive connection (+) is connected to terminal 9
and the negative (-) is connected to terminal 10. Note that with current outputs
the module provides power to the output loop.

Cold
RTD — AC or DC (-)
Module Power
— AC or DC (+)
PLC,
Display,
Hot O Recorder,
RTD " ™ Etc-
Socket top view
API 4001 G SA-B typical wiring
Cold
RTD 4 —« ACor DC (-)
L5 Module Power
— AC or DC (+
Jumper 5, 6, 7 E-@B *)
=N PLC
= 7 ! ’
s B Disrlay.
Hot 8 O Recorder,
RTD ®H ™ Etc-

Socket top view

API 4001 G SA-B typical wiring with 2-wire RTDs
Use only for short lead lengths!

IIILI it 'I“HIIMH““H HI\“MMLN“ ||\
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CALIBRATION

The API 4001 G SA-B is factory calibrated to your input/output specifications.

1. Recalibration of the API 4001 G SA-B will require two accurate, matched
RTD simulators, plus an accurate DC digital voltmeter, for best results.

2. Be aware that measuring small temperature differentials (20°F to 40°F or
10°C to 20°C) on large offsets such as 800°F (400°C) or more will require
very precise matching (£0.1%) of RTDs for acceptable results.

3. To calibrate, connect two RTD simulators to the module input, and an accu-
rate DC voltmeter (or milliammeter, as required) to the module output.

4. For best accuracy, calibrate the unit near the actual ambient temperatures
the unit will encounter in the application.

5. Set the cold RTD simulator to the low-end differential temperature compared
to the hot RTD simulator.

6. Adjust the module's zero control for the specified 0% (low end) output.
7. Set the hot RTD simulator to the high differential value.

8. Adjust the module span control for the specified high (100%) output level.
The zero and span controls normally have little interaction, but adjustments
may be repeated for maximum accuracy.

Finally, the Test Cal control may be set to provide the desired output when the
Test Pushbutton is held depressed.

TEST BUTTON

The Test pushbutton may be set to provide the desired output when depressed.
This will drive the device on the output side of the loop (a panel meter, chart
recorder, etc.) with a known good signal that can be used as a system diagnos-
tic aid during initial start-up or during troubleshooting. It can be adjusted to vary
the output signal from 0 to 100% of the calibrated output range. When released,
the output will return to normal.

Turn the multi-turn Test Range potentiometer while holding the Test Switch
depressed until the desired output test level is reached.

Example: If you are isolating a 4-20 mA current loop, when the pushbutton is
held depressed, the output from the module will be a constant signal between 4
and 20 mA depending on the setting of the Test Range adjustment pot.

OPERATION

The AP1 4001 G SA-B excites the “hot” and “cold” RTDs with constant 5 mA cur-
rent sources which are linearized for 100 Q platinum, DIN-curve RTDs. A
switched-capacitor technique is used to convert the temperature differential sig-
nal into a single-ended signal. A precision amplifier then amplifies this signal.
Non-interactive zero and span controls provide a standard level signal to the
output stage. The output stage is internally configured for voltage or current out-
put and the gain is scaled to the specific user-requested limits.

GREEN LoopTracker® Input LED — Provides a visual indication that a signal is
being sensed by the input circuitry of the module. It also indicates the input sig-
nal strength by changing in intensity as the process changes from minimum to
maximum. If the LED fails to illuminate, or fails to change in intensity as the
process changes, this may indicate a problem with module power or signal input
wiring.

The RED LoopTracker Output LED — Provides a visual indication that the out-
put signal is functioning. It becomes brighter as the input and the corresponding
output change from minimum to maximum. For current outputs, the red LED will
only light if the output loop current path is complete. For either current or volt-
age outputs, failure to illuminate or a failure to change in intensity as the process
changes may indicate a problem with the module power or signal output wiring.

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.
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Maintaining a Constant Differential Temperature Across a Heat Exchanger

PROBLEM SOLUTION
A critical process requires precise control of the change in temperature Install RTDs at the process fluid heat exchanger inlet and outlet and
of the process fluid across a heat exchanger. connect the RTDs to an APl 4001G SA-B Non-Isolated Differential

RTD to DC Transmitter module.

420 mA
Nignal
— i W Open/Closc
Heat >
F::h:m T 3 200G

Valve Maotor
Feedback

The API 4001 G SA-B computes the differential temperature and provides a proportional 4-20 mA output signal which is used by the API 3200
G Valve/Actuator Positioner/Controller module to drive the temperature control valve open or closed as necessary to maintain the required
process fluid temperature differential.

Monitoring and Controlling Differential Temperature

PROBLEM SOLUTION

Monitor the temperature differential across a heat exchanger and pro- Install RTDs to measure the heat exchanger inlet and outlet tempera-
vide an output signal for the process control computer and a local dis- tures and connect the RTDs to an APl 4001 G SA-B Non-Isolated
play. Differential RTD to DC Transmitter module.

+ Local Display

: t’t ..... e e

Computer

The API 4001 G SA-B will directly measure the temperature differential and provide an output to drive the local display and the process control
computer.

ainjeladwa

FREE APPLICATION ASSISTANCE
Call Customer Service For Your Local Area Representative See www.api-usa.com

800-942-0315

A . 1220 American Way Libertyville, IL 60048 :
©01-07 BSOLUTE PROCESS INSTRUMENTS, Inc. Phone: 800-942-0315  Fax: 800-949-7502 api-usa.com 237



Thermocouple or RTD
4-20 mA, 20-4 mA, Non-Isolated

® Programmable Sensor Fault Action
® Powered by 12-30 VDC Output Loop

Soeciticagions | D]

RTD Input 2-, 3-, 4-wire, Pt100, Ni100

Minimum Span RTD: 50 C° or 90 F°, T/C: 2 mV

T/C Input JKT,E R S N,B,L, U, W-Re

Cold Junction Configurable for internal or external CJC
Output Non-isolated 4-20 mA or 20-4 mA

Burden 12 V for current, see data sheet for voltage
Accuracy +0.2% or greater depending on sensor
Response Time 1.5 sec or greater depending on conditions
Ambient Operation —25 to 80°C, storage —40 to 80°C

""" 0 0 O e

Description and Features ||
The SINEAX V 608 is a two-wire temperature transmitter for use with thermo-
couples or RTDs. The transmitter is powered by the output loop and operates
on 12-30 VDC. The 4-20 mA output is linearized with temperature. The sensor
circuit is monitored for open and short circuits and the output responds in a
defined manner.

The input type and measuring range are programmed with the aid of a PC

and the corresponding software. A power supply does not need to be connect-
ed for programming.

V 608 Programmable 2-W|re Temperature Transmltter

Inputs:
Output:

® Transmit RTD and T/C Signals
® Linearized Input

C€

ISO 9001 : 2000

Madels & opeions | ]

See data sheet at apich.com for complete specifications or consult factory.

Can be factory programmed to your specifications. Please specify:

T/C type or 2-, 3- or 4-wire RTD, range in °F, °C, or K, internal or external
CJC for TIC, 4-20 or 20-4 mA output, sensor fault output, response time if >2
sec, 50 or 60 Hz ripple suppression, optional test certificate if required.

Model Product

V 608-810 V 608 programmable temperature transmitter

PK 610-A V 608 programming cables & V 600 Plus software
API TK36 DIN rail, 35 mm W x 39" L, aluminum

V 611 Ultra-Thin Programmable 2-Wire Temperature Transmitter

Inputs:
Output:

Thermocouple or RTD
4-20 mA, 20-4 mA, Non-Isolated

® Transmit RTD and T/C Signals

® Linearized Input

® Programmable Sensor Fault Action
® Powered by 12-30 VDC Output Loop

Speciticagions || D]

RTD Input 2-, 3-, 4-wire, Pt100, Ni100

Minimum Span RTD: 50 C° or 90 F°, T/C: 2 mV

T/C Input JKT,E R S N,B,L, U, W-Re

Cold Junction Configurable for internal or external CJC
Output Non-isolated 4-20 mA or 20-4 mA

Burden 12 V for current, see data sheet for voltage
Accuracy +0.2% or greater depending on sensor
Response Time 1.5 sec or greater depending on conditions
Ambient Operation —25 to 80°C, storage —40 to 80°C

nipkion snd Features | L

The SINEAX V 611 is a two-wire temperature transmitter for use with thermo-
couples or RTDs. The transmitter is powered by the output loop and operates
on 12-30 VDC. The 4-20 mA output is linearized with temperature. The sensor
circuit is monitored for open and short circuits and the output responds in a
defined manner.

The input type and measuring range are programmed with the aid of a PC

and the corresponding software. A power supply does not need to be connect-
ed for programming.

(€

ISO 9001 : 2000

-
]

.com for complete specifications or consult factory.

Models & o)
See data sheet at

Can be factory programmed to your specifications. Please specify:

T/C type or 2-, 3- or 4-wire RTD, range in °F, °C, or K, internal or external
CJC for TIC, 4-20 or 20-4 mA output, sensor fault output, response time if >2
sec, 50 or 60 Hz ripple suppression, optional test certificate if required.

Model Product

V 611-K0 V 611 programmable temperature transmitter

PK 610-B V 611 programming cables & V 600 Plus software
API TK36 DIN rail, 35 mm W x 39" L, aluminum

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.
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® Linearized 4-20 mA Output for RTD or T/C Sensors
® Isolated and Non-Isolated Versions

® Programmable Sensor Failure Response

® Powered by 12-30 VDC Current Loop

itieations ||

|I|||I l|| |||| ||||

RTD Input 2-, 3-, 4-wire, Pt100, Ni100

T/C Input J,K, T,E,R, SN, B, L, U, W-Re

Output 4-20 mA

Accuracy Better than +0.2%, typical

Dielectric Test 1500 VAC for isolated version

Ambient Operation —25 to 80 °C, storage —40 to 80 °C

Power Supply 12-30 VDC

VK 626 HART Temperature Transmitter

® Linearized 4-20 mA Output for RTD or T/C Sensors
® Isolated and HART Compatible

® Programmable Sensor Failure Response

® Powered by 12-30 VDC Current Loop

itieations ||

|I|||I l|| |||| ||||

RTD Input 2-, 3-, 4-wire, Pt100, Ni100

T/C Input J,K, T,E,R, S,N, B, L, U, W-Re

Output 4-20 mA

Accuracy Better than +0.2%, typical

Dielectric Test 1500 VAC

Ambient Operation —25 to 80 °C, storage —40 to 80 °C

Power Supply 12-30 VDC

Programming PC with hardware/software interface such as
Smar HI 311,

MACTeck Viator 010001,
Siemens 7MF 4997-1DA

VK 636 PROFIBUS Temperature Transmitter
® RTD or T/C Input

® PROFIBUS-PA Compatible

® Input/Output Isolation

® Powered by Bus Coupler

itieations ||

I|||I l|| |||| ||||

RTD Input 2-, 3-, 4-wire, Pt100, Ni100

T/C Input J,K, T,E,R, S,N, B, L, U, W-Re

Output Profibus-PA version 3.0

Accuracy Better than +0.2%, typical

Dielectric Test 1500 VAC

Ambient Operation —25 to 80 °C, storage —40 to 80 °C

Programming Software required: Master class 2 PC, basic device file
(GSD), device description (DD) and configuration
Hardware required: DP cable, bus coupler and ancillary

two-wire cable.

HART—Reg TM Hart Foundation PROFIBUS logo—Reg TM PROFIBUS International

API maintains a constant effort to upgrade and improve its products. Specifications
are subject to change without notice. Consult factory for your specific requirements.

VK 616 Programmable Temperature Transmltters

ISO 9001 : 2000

|“|||| i
I

C€

VK 616 Non-Isolated

Mbdels & Oations ||| EEE T

See data sheet at apich.com for complete specifications or consult factory.

VK 616 Isolated

Can be factory programmed to your specifications. Please specify:

T/C type or 2-, 3- or 4-wire RTD, range in °F, °C, or K, internal or external
CJC for TIC, 4-20 or 20-4 mA output, sensor fault output, response time if >2
sec, 50 or 60 Hz ripple suppression, optional test certificate if required.

Model Product

VK 616-71 VK 616 non-isolated programmable temperature transmitter
VK 616-72 VK 616 isolated programmable temperature transmitter

PK 610-B Programming cables & V 600 Plus software

C€

ISO 9001 : 2000

e

FIELD COMMUNICATIONS FROT T

Models & Options || [

See data sheet at apich.com for complete specifications or consult factory.
Can be factory programmed to your specifications. Please specify:

T/C type or 2-, 3- or 4-wire RTD, range in °F, °C, or K, internal or external
CJC for TIC, 4-20 or 20-4 mA output, sensor fault output, response time if >2
sec, 50 or 60 Hz ripple suppression, optional test certificate if required.
Model Product

VK 626-7A0 Isolated transmitter, HART protocol

KMMWWJMMMMMWWWWWWWWWWWWWWWWWW

See data sheet at apich.com for complete specifications or consult factory.
Can be factory programmed to your specifications. Please specify:

T/C type or 2-, 3- or 4-wire RTD, range in °F, °C, or K, internal or external
CJC for TIC, 4-20 or 20-4 mA output, sensor fault output, response time if >2
sec, 50 or 60 Hz ripple suppression, optional test certificate if required.
Model Product

VK 636-7CO0 Isolated temperature transmitter, PROFIBUS-PA protocol
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Inputs:
Output:
® RTD and T/C Isolated Transmitter

® Plug-In Connectors Simplify Installation
® Programmable Sensor Fault Action C E
® Powered by 24-60 VAC/VDC or 85-230 VAC/VDC

Speciticagions) || D]

RTD Input 2-, 3-, 4-wire, Pt100, Ni100

T/C Input JKT,ER,SN,B,L, U, W-Re

Output 0-20 or 4-20 mA to 20-0 mA, 2 mA min. span
0-2 Vto 0-10 V, 10-0 V, 1 V min. span

Burden 12 V for current, see data sheet for voltage

Accuracy Better than +0.2%, typical

Dielectric Test 2300 VAC

Ambient Operation —25 to 55°C, storage —40 to 70°C

Power Supply  24-60 VAC/VDC or 85-230 VAC/VDC

Description and Features |||

The SINEAX V 624 is designed for measuring temperature in combination with
thermocouples or RTDs. The output is linearized with temperature. The ana-
logue output signal current or voltage and is linearly proportional to tempera-
ture.

The sensor circuit is monitored for open and short-circuits and the output
responds in a defined manner if one is detected.

The input type and measuring range are programmed with the aid of a PC and
the corresponding software. A power supply does not need to be connected for
programming.

Other programmable parameters: specific sensor type (e.g. two, three or four-
wire connection for RTDs, internal or external cold junction compensation of
thermocouples etc.), transmission mode, operating sense (output signal direct-
ly or inversely proportional to the measured variable) and open-circuit sensor
supervision (output signal assumes fixed preset value between — 5 and 110%).

SINEAX VE24

Ancllzry cabls

4
.". OFF: Connect separate
|| power supply to
SINEAX

ON: Power supply
%  provided by PC

L L
i il

Programmable Ranges From 0-20 mA or 20-0 mA, 0-10 V or 10-0 V

Removable Plugs
for Easy Hookup SO 9001 : 2000

Madels & opeions | ]

See data sheet at apich.com for complete specifications or consult factory.

Can be factory programmed to your specifications. Please specify:

T/C type or 2-, 3- or 4-wire RTD, range in °F, °C, or K, internal or external
CJC for TIC, 4-20 or 20-4 mA output, sensor fault output, response time if >2
sec, 50 or 60 Hz ripple suppression, optional test certificate if required.

Model Output Power Supply
V 624-9110 4-20 mA 24-60 VAC/VDC
V 624-9210 4-20 mA 85-230 VAC/VDC
V 624-9120 0-10V 24-60 VAC/VDC
V 624-9220 0-10V 85-230 VAC/VDC
PK 610-A Programming cables and V 600 Plus software

114

Sineax V 624 Cold Junction Compensation

Internal Cold Junction Compensation on the V 624

Using internal cold junction compensation is the most convenient and common

method for connecting thermocouples to transmitters. Thermocouple wire or

thermocouple extension wire must be used. To use the internal cold junction

compensation circuit on the V624 do the following.

1. When programming the unit set the configuration software to “internal ther-
mo-element” and “Pt 100 built-in".

2. You must add a copper jumper wire from pins 2 to 4 to activate the internal
CJC circuitry. The unit will go into upscale burnout (110% of full scale out-
put) if you do not add the jumper.

Jumper terminals 2 and 4 for internal CJC

External Cold Junction Compensation on the V 624

External cold junction compensation is an alternate method for connecting ther-
mocouples to transmitters. This technique uses an external cold junction com-
pensating device such as an electronic “ice point” and copper wire to connect to
the transmitter. To use the external CJC circuit on the V 624, do the following.

1. In the setup program change the measuring method to “externally compen-
sated thermocouple.”

2. Do not add a jumper between terminals 2 and 4.

Connection to terminals 2 and 4 for external CJC
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Input:
Output:

J, K TE, Thermocouples
0-1Vto +1O VDC or 0-1 mA to 4-20 mA

® Wide Range of Thermocouple Types

@® Automatic Cold Junction Compensation
® Voltage or Current Output

® Input and Output LoopTracker® LEDs

® Functional Test Pushbutton

Anpticasions |

B Isolate and Transmit T/C Signals
B Rescale T/C Temperature Range to Full 4-20 mA

Snecitications |||

Thermocouple Types

Factory Configured—~Please specify T/C type and temperature range
Thermocouple type: J, K, T,E,R, or S

Temperature range: °F or °C

Minimum recommended span is 5 mV

Consult factory for other T/C types

Cold-Junction Compensation
Automatic for specified thermocouple

T/C Burn-out Protection

Upscale burnout standard

Downscale burnout optional, specify option B on order

T/C Current

Less than 1.0 pA including burnout sense

LoopTracker

Variable brightness LEDs indicate input/output loop level and status
Output Range

Factory Configured—Please specify output range

Minimum Maximum
Voltage (10 mA max.): 0-1VvDC 0-10 VDC
Bipolar Voltage (=10 mA max.): +1 VDC +10 VDC
Current (12 V compliance): 0-1 mADC 0-20 mADC

Consult factory for special ranges

Output Linearity
Linearized to better than +0.5% of span
Optional linearization to +0.2% of span (call factory)

Output Zero and Span

Multiturn potentiometers to compensate for load and lead variations
+15% of span adjustment range typical

Functional Test Button

Sets output to test level when pressed

Factory set to approximately 50% of span

Response Time

70 milliseconds typical

Isolation
2000 Vrms minimum, full isolation; power to input, power to output, input to
output

Ambient Temperature Range
—10°C to +60°C operating

Temperature Stability
Better than +0.04% of span per °C

Power

Standard: 115 VAC +10%, 50/60 Hz, 2.5 W max.
P option: 80-265 VAC or 48-300 VDC, 50/60 Hz
A230 option: 230 VAC +10%, 50/60 Hz, 2.5 W max.
D option: 9-30 VDC, 2.5 W typical

hiﬂ“”:L“LLLlJ“}jN““JHLmJLIIIN“H“IHNiIH
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Variable it
Brightness
Input LED

Output Test s
Button 58
Output =—} 53
Calibration g
Variable e
Brightness eE
Output LED
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Description and Featuires ||
The API 4130 GL accepts a thermocouple input and provides a DC voltage or
current output. The APl 4130 GL provides a DC voltage or current output that
is optically isolated from input to output and linear to the process temperature
for applications requiring ground loop elimination, common mode signal rejec-
tion, or noise pickup reduction. The module power supply is also isolated from
the input and output.

The API 4130 GL is factory configured for thermocouple type, temperature
span (°C or °F), and DC voltage or current output. Automatic cold-junction
compensation and upscale burnout protection are standard, downscale
burnout protection is optional. Minimum and maximum temperature spans are
dependent upon the T/C type. Consult the factory to confirm your specific
requirements.

The API 4130 GL features a thermocouple connection block on the side of the
module rather than the mounting base. This allows direct temperature compen-
sation circuitry at the T/C termination point eliminating cold junction errors
commonly found when wiring through the mounting base.

API exclusive features include two LoopTracker LEDs and a Functional Test
Pushbutton. The LoopTracker LEDs (Green for input, Red for output) vary in
intensity with changes in the process input and output signals. Monitoring the
state of these LEDs can provide a quick visual picture of your process loop at
all times. The functional test pushbutton provides a fixed output (independent
of the input) when held depressed. The test output level is fixed at 50% of out-
put span. Both the LoopTracker LEDs and functional test pushbutton greatly
aid in saving time during initial startup and/or troubleshooting.

The API 4130 GL plugs into an industry standard 8-pin octal socket sold sep-
arately. Sockets APl 008 and finger-safe APl 008 FS allow either DIN rail or

panel mounting.
Madels & Optiona ||| D00 T

Factory Configured—Specify T/C type, °F/°C range, output range, and
options

API 4130 GL Isolated thermocouple transmitter, 115 VAC powered
Options—Add to end of model number

P Powered by 80-265 VAC or 48-300 VDC, 50/60 Hz
A230 Powered by 230 VAC, 50/60 Hz

D Powered by 9-30 VDC

B Downscale T/C burnout protection instead of upscale
HA High accuracy linearization to +0.2% of span

EXTSUP Open collector output when a “sinking” output is required
U Conformal coating for moisture resistance
Accessories—Order as separate line item
API 008 8-pin socket
API 008 FS  8-pin finger-safe socket
API TK36 DIN rail, 35 mm W x 39" L, aluminum
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Temperature

ELECTRICAL CONNECTIONS

WARNING! All wiring must be performed by qualified personnel only.
This module requires an industry-standard 8-pin socket. Order API 008 or fin-
ger-safe APl 008 FS socket separately.

Power Input Terminals — The white label on the side of the APl module will
indicate the power requirements. AC power is connected to terminals 1 and 3.
For DC powered modules, polarity MUST be observed. Positive (+) is wired to
terminal 1 and negative (-) is wired to terminal 3.

Thermocouple Input - The connection block is located on the side of the
module. Polarity must be observed. With thermocouples, the red wire is con-
nected to the negative (-) terminal.

Signal Output Terminals - Polarity must be observed when connecting the
signal output to the load. The positive connection (+) is connected to terminal
7 and the negative (-) is connected to terminal 8.

Note that with current outputs the module provides power to the output loop
unless option EXTSUP was ordered for a sinking output requirement.
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CALIBRATION

The API 4130 GL is factory configured to your exact input and output require-
ments.

Input and output ranges are listed on the module label. Input changes require
factory modification. Field calibration of the input is NOT recommended and
may void the warranty. Top-mounted, Zero and Span potentiometers can be
used should fine-tuning of the output be necessary.

1. Apply power to the module and allow a minimum 20 minute warm up time.

2. Using an accurate thermocouple simulator, provide an input to the module
equal to the minimum input required for the application.

3. Connect an accurate measurement device to the output. Adjust the Zero poten-
tiometer for the exact minimum output desired. The Zero control should only be
adjusted when the input signal is at its minimum to produce the corresponding
minimum output signal. Example: for a 4-20 mA output signal, the Zero control

will allow adjustment of the 4 mA or low end of the signal.

Set the input at maximum, and then adjust the Span pot for the exact max-
imum output desired. The Span control should only be adjusted when the
input signal is at its maximum. This will produce the corresponding maxi-
mum output signal. Example: for 4-20 mA output signal, the Span control
will provide adjustment for the 20 mA or high end of the signal.

5. Repeat adjustments for maximum accuracy.

TEST BUTTON

The Test pushbutton provides approximately 50% output when depressed.
This will drive the device on the output side of the loop (a panel meter, chart
recorder, etc.) with a known good signal that can be used as a system diagnos-
tic aid during initial start-up or during troubleshooting. When released, the out-
put will return to normal.

Example: If you are checking a 4-20 mA current loop, when the pushbutton is
held depressed, the output from the module will be approximately 12 mA.

OPERATION

The API 4130 GL is factory configured to your exact input and output require-
ments. The input circuitry filters the T/C input, applies the cold-junction com-
pensation, and amplifies the low-level T/C signal. The amplified signal first
passes through an optical isolator, then is passed to the output stage where it
is corrected for the inherent non-linearity of the specified T/C type and scaled
to the desired output range.

GREEN LoopTracker® Input LED - Provides a visual indication that a signal is
being sensed by the input circuitry of the module. It also indicates the input sig-
nal strength by changing in intensity as the process changes from minimum to
maximum. If the LED fails to illuminate, or fails to change in intensity as the
process changes, this may indicate a problem with module power or signal
input wiring.

The RED LoopTracker Output LED - Provides a visual indication that the out-
put signal is functioning. It becomes brighter as the input and the correspon-
ding output change from minimum to maximum. For current outputs, the red
LED will only light if the output loop current path is complete. For either current
or voltage outputs, failure to illuminate or a failure to change in intensity as the
process changes may indicate a problem with the module power or signal out-
put wiring.
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AP maintains a constant effort to upgrade and improve its products. Specifications|
are subject to change without notice. Consult factory for your specific requirements.
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Input:
Output:

Built-1
4-20 mA

ro e, -58

F or -50.

@® User-Programmable Temperature Range
@ Precision RTD Temperature Element

@® NEMA 4X Housing

@® Powered by 4-20 mA Current Loop

® 316 Stainless Steel Probe

® 1/2" NPT Fitting for Standard Thermowells

Speciticatians||| [T DD

Range
—-58.0°F to 392.0°F or -50.0°C to 200.0°C, selectable °F or °C
Keypad programmable range to correspond to 4-20 mA output

Resolution
0.1°F or 0.1°C

Accuracy (linearity, hysteresis, repeatability)
+0.3°C at 0°C, +1.1°C at 150°C

Sensor
IEC-751 Class B 100 Q 0.00385 alpha curve RTD
Consult factory for other probe types or configurations

Display
4 readings per second nominal display update rate
4'/, digit LCD, /2" digit height, alphanumeric lower display for units

Controls & Functions

TEST When held sets loop current and display to test level, independent of
temperature input, to allow testing of system operation

A Up: increase output or calibration values during setup

v Down: decrease output or calibration values during setup

Calibration
User settable passcode required to enter calibration mode
Zero and span temperature calibration

Loop Supply Voltage

Any DC supply/loop resistance that maintains 8 to 32 VDC at gauge terminals
Reverse polarity protected

3 ft long, 2-conductor 22 AWG cable

Order optional 9046-24-008 loop power supply to power 4-20 mA loop

Loop Output Characteristics

12,000 count 4-20 mA output

Updated approximately 4 times per second

Configurable temperature range to correspond to 4-20 mA output
Configurable for upscale or downscale burnout

Indication on display for low loop power

MEechanical Specificatians ||| ]
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1/2" NPT
316 stainless

L = Thermowell
Stem Length

Spring-loaded RTD probes MUST be used with a thermowell.
Length = thermowell “S”, “L", “A” or “stem length” dimension.

See your thermowell manufacturer’s specifications.

NOTE: probe length is NOT the same as thermowell insertion depth.
Probe length is measured from top of full threads to tip of probe.
Consult factory for custom probe lengths.

gt 1111wt T e 11 \HHIHHHHWHHWHIHHIH\H

Typical

Thermowell
(not included)

Housing Size F16LT2 Fixed RTD 1/2 NPT L
3.5" W x 3.0" Hx 2.0" D (not including probe or cable strain relief) F16LT4 Fixed RTD 1/2 NPT 4" L
Add- apprommatel)-/ 1" to depth for strain relief and wire clearance F16LT6 Fixed RTD 12 NPT 6" L
Weight (approximate) F16LT9 Fixed RTD 1/2 NPT 9 L
Transmitter: approx. 12 ounces - —
Shipping weight: approx. 1 pound F16LT12 Fixed RTD 1/2 NPT 12" L
Material and Color F16LT2S Spr!ng-Loaded RTD 1/2 NPT 25" L
ABS/polycarbonate housing. Gasketed rear cover, NEMA 4X F16LT4S Spring-Loaded RTD 1/2 NPT e
Light gray body, light gray/blue front F16LT6S Spring-Loaded RTD 1/2 NPT 6" L

(1)
Connection and Probe Material F16LT9S Spring-Loaded RTD 1/2 NPT 9" L E
2" NPT male, 316 stainless steel. Consult factory other connections F16LT12S Spring-Loaded RTD 1/2 NPT 12" L @

o
Environmental £
Storage temperature -40 to 203°F (-40 to 95°C) °
Operating temperature -4 to 185°F (-20 to 85°C) for housing

e I cecomp.com
Electronics
A . 1220 American Way Libertyville, IL 60048 i
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DESCRIPTION

The ThermoPro series is microprocessor controlled industrial temperature indicator with
a digital temperature display and 4-20 mA retransmission in a rugged NEMA 4X housing.
The 2-wire connection allows the ThermoPro to be used as a temperature display pow-
ered by a low-voltage DC source and/or as a loop-powered 4-20 mA transmitter. All oper-
ating power is supplied by the 4-20 mA current loop.

The 316 stainless steel RTD probe with a 1/2" NPT fitting is available in either a fixed-
length or a spring loaded design to fit standard industrial thermowells. A high accuracy
0.00385 alpha curve RTD element with a three-wire transitionless design is used. The tem-
perature probe assembly is replaceable. Contact factory for special probe versions.

The RTD temperature reading is linearized for both the digital display and the 4-20 mA
output. The temperature display may be set up to read °F or °C and the 4-20 mA output
may be set to correspond to a desired temperature range.

The ThermoPro NEMA 4X housing, when properly installed, is suitable for indoor or out-
door non-hazardous locations and provides a degree of protection against falling dirt, rain,
sleet, snow, windblown dust, splashing water, hose-directed water, corrosion and ice for-
mation.

The ThermoPro features a TEST pushbutton which, when depressed, switches the dis-
play and output loop to a preset user-selectable level. This test mode will allow setup and
testing of the current loop by switching to this test level whenever desired without having
to alter the system temperature.

INSTALLATION AND PRECAUTIONS
Install or remove using wrench on probe hex fitting only. Do not attempt to tighten by turn-
ing housing or any other part of the gauge.

The spring-loaded design is intended for use only with a thermowell. Use a thermowell
appropriate for the process. A thermowell is required for pipelines with flowing material or
pressurized applications. Consult thermowell manufacturer for proper thermowell selec-
tion with regard to material compatibility, pressure and flow rates.

The non-spring-loaded design can be used in non-pressurized applications or applica-
tions with no flow. Due to the hardness of 316 stainless steel, it is recommended that a
thread sealant be used to ensure leak-free operation.

ELECTRICAL CONNECTION

Connection to the ThermoPro is made with the 2-wire cable at the gauge rear. Connect
the loop (+) supply to the RED lead and the loop (-) supply to the BLACK lead. Reversing
the connections will not harm the transmitter but it will not operate with incorrect polarity.

LOOP VOLTAGE

Select a loop power supply voltage and total loop resistance so that when the loop current

is 20 mA, the transmitter will have at least 8 VDC at its terminals. For correct operation and

to avoid erratic or erroneous readings, the terminal voltage must not fall below 8 VDC. Too

large a loop resistance will cause the output to “limit” or saturate before reaching its full 20

mA output. The minimum loop supply voltage may be calculated from the formula:
Vmin = 8V + (20mA x Total loop resistance)

If the terminal voltage falls below about 7.8 VDC erratic operation may occur. This is an
indication that the loop supply/resistance may not allow adequate headroom for reliable
operation. This should never occur in normal use. If it does, examine the loop
supply/resistance.

SETUP AND OPERATION

The ThermoPro is designed for continuous operation. Warm-up time is negligible. When
power is first applied, the ThermoPro will set the loop current to maximum and check the
voltage available. If there is sufficient voltage available to power the unit, all active seg-
ments will be displayed briefly. Then the display and the loop current will correspond to
the temperature of the RTD probe.

At power-up, if the voltage available is not sufficient, only the low power segment will be
displayed. This is an indication that the loop impedance is too high or the loop power sup-
ply voltage is too low. After successful power-up, if the loop voltage falls below the mini-
mum required for reliable operation, the ThermoPro will continue to indicate the temper-
ature of the RTD with the low power segment blinking at a slow rate.

If the RTD temperature goes above 392°F or 200°C, ALARM1 will be displayed. If the RTD
temperature goes below the -58°F or -50°C, ALARM2 will be displayed. If the RTD tem-
perature continues beyond these limits, the display will eventually indicate 1.-.-.-. and
the loop current will be minimum if downscale burnout is configured or maximum if
upscale burnout is configured.

To configure the ThermoPro press and hold the Up and then press the TEST button until
the upper display indicates CF G. When the buttons are released the the upper display will
indicate _ _ _ _ with the left-most position blinking, and the lower display will indicate
PASS. Pressing and releasing TEST exits configuration.

Enter the factory default passcode of 3510. Use the up and down buttons to set the digit
and the TEST button to move to the next position. Press and release the TEST pushbut-
ton to proceed to the configuration sequence. If an incorrect passcode was entered, the
gauge will exit to the normal operating mode.

The upper display section will be blank, and the lower section will display either DEG C
or DEG F. To change from °C to °F, press and release the UP pushbutton. The lower sec-
tion of the display will change to DEG F. To change from °F to °C, press and release the
Down pushbutton. The lower section of the display will change to DEG C. Note: whether
or not a change is made, the Test value will be reset to 0.0°C or to 32.0°F. Press and
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release the TEST pushbutton to move on to the next parameter.

The upper display section will be blank, and the lower section will display either BN BO
or UP BO. To change from downscale burnout to upscale burnout, press and release the
Up button. The lower section of the display will change to UP B 0. To change from upscale
burnout to downscale burnout, press and release the Down button. The lower section of
the display will change to DN B 0. Press and release the TEST pushbutton to move on to
the next parameter.

The upper display section will indicate the temperature corresponding to a loop current of
4 mA. The lower section will display R NGL 0. To change the temperature corresponding
to a loop current of 4 mA, use the Up and the Down pushbuttons to set the desired value.
Press and release the TEST pushbutton to move on to the next parameter.

The upper display section will indicate the temperature corresponding to a loop current of
20 mA. The lower section will display R NGHI. To change the temperature corresponding
to a loop current of 20 mA, use the Up and the Down buttons to set the desired value.
Press and release the TEST pushbutton to save the configuration parameters and restart
the gauge. The configuration parameters will not be saved if the procedure is interrupted
before completion.

TEST BUTTON

To set the test output level, press and hold the front-panel TEST button and press the up
or down arrow buttons to adjust the test output to the desired temperature setting. This
setting is stored in non-volatile memory.

When the TEST button is held depressed, the display and loop current are switched, inde-
pendent of the RTD temperature, to a level determined by the test setting. When the but-
ton is released, normal operation is resumed.

CALIBRATION

The ThermoPro is factory calibrated and there is generally no need to alter calibration set-
tings. If recalibration is necessary, consult factory, or refer to cecomp.com for calibration
information. Calibration should only be attempted if the user has access to a temperature
reference of known accuracy. The quality of the calibration is only as good as the accuracy
of the calibration equipment and ideally should be at least four times the unit’s accuracy.

Loop Power
(HBH
Remote Device 24 VDC typical
B0 O ®

(+)RED

3 ft long,
2-conductor
22 AWG

A
0.75"

Hex nipple
1/2" NPT x 1/2"
NPT
316 stainless

\Non—spring
loaded
Continuous
Stem Length weld
L
Spring-Loaded
—>| |=0.25" dia. Models
Approx. 0.25" longer
to compress ele-
g ment in thermowell.
0.50" max.
L 9 compression

www.cecomp.com *

Cecomp maintains a constant effort to upgrade and improve its products. Specifications|
are subject to change without notice. Consult factory for your specific requirements.
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to 0-100 VDC or0-10mA o -
7 A SPDT Relay with Neutral Pos:tlon

npu
Output:
® Automatic or Manual Valve Control

@ Test/Manual Positioning Pushbuttons
@ Input LoopTracker® LED

@® Relay Status LEDs

® High Capacity Relay Contacts

Anpticaeions |

H Valve Position Controller
M Linear Actuator Controller
Bl Damper Controller

Speciticatians||| [T DD

Control Input
Factory Configured—Please specify input range
System voltages must not exceed socket voltage rating

API 3200 G Minimum Maximum
Voltage: 0-1VDC 0-100 VDC
Current: 0-10 mADC 0-1 ADC
API 3200 G M01

Voltage: 0-1V,0-5V,1-5V,0-10V

API 3200 G M420

Current: 0-20 mA, 4-20, mA, 10-50 mA

Input Impedance
Voltage inputs: 200 kQ minimum

Input Voltage Burden (Current)
1.25 VDC maximum

Input Zero and Span
Single turn potentiometers to compensate for load and lead variations
+10% of span adjustment range typical

LoopTracker
Variable brightness LED indicates input level and status

Feedback

API 3200 G
Potentiometer Range:
Potentiometer Excitation:

API 3200 G MO1

Current inputs: 50 Q

0-100 Q to 0-100 kQ
1.0 VDC nominal, 10 mA maximum

Voltage: 0-1V,0-5V,1-5V,0-10V
API 3200 G M420

Current: 0-20 mA, 4-20, mA, 10-50 mA
Relay Output

SPDT relay with neutral contact position

7 A @ 240 VAC maximum resistive load

3.5 A @ 240 VAC maximum inductive load

CAUTION:  Socket contacts may limit system rating.
External contact protection such as an RC snubber is
recommended for inductive loads.

Deadband

12 turn potentiometer, adjustable from 1 to 25% of span
Operational Controls

Automatic/manual switch, Open/close pushbuttons
Response Time

100 milliseconds typical

Ambient Temperature Range and Stability
—10°C to +60°C operating ambient
Better than +0.02% of span per °C stability

Power

Standard: 115 VAC +10%, 50/60 Hz, 2.5 W max.

P option: Powered by 80-265 VAC or 48-300 VDC, 50/60 Hz
A230 option: 230 VAC +10%, 50/60 Hz, 2.5 W max.

D option: 9-30 VDC, 2.5 W typical

(o

Potentiometer or Optional
Current or Voltage Feedback

LIFETIME

WARRANTY,

g L PO g PR

Description and Features ||
The API 3200 G controls the position of a valve or linear actuator by compar-
ing a DC input (control signal) to that of a position feedback potentiometer or
slidewire. An SPDT relay provides bi-directional (open-close) signals to drive a

motor to open or close a valve.

When the valve position, as indicated by the feedback potentiometer, becomes
equal to the position as represented by the control input, the relay will go to the
neutral position and the motor will halt. A top-accessible multi-turn deadband
control allows precise positioning of the motor without hunting or oscillation.

The APl 3200 G M420 controls the position of a valve or linear actuator by
comparing a DC current input (control signal) to that of a current feedback sig-
nal. The API 3200 G MO01 controls the position of a valve or linear actuator by
comparing a DC voltage input (control signal) to that of a voltage feedback sig-
nal.

All versions of the API 3200 G have heavy-duty relay contacts (7 A at 240 VAC,
resistive load) allow the modules to directly control high capacity loads without
a secondary device. Caution must be exercised when sizing inductive loads
(motor loads). For assistance, contact the factory.

A top-accessible Auto/Manual switch allows either closed-loop automatic con-
trol of valve position or manual positioning via the Open/Close pushbuttons.
The manual mode is useful for troubleshooting, calibration, system testing or
as a manual bypass. A bi-color LED indicates the Open/Close relay contact
status.

A green LoopTracker LED varies in intensity with changes in the control input
signal. Monitoring this LED can provide a quick visual picture of your process
at all times and save time during initial startup and/or troubleshooting.
Industry standard 11-pin sockets APl 011 and finger-safe APl 011 FS allow
either DIN rail or panel mounting and are sold separately.

Madels & Options || 1T

Factory Conf/gured—PIease specify if non-standard input

API 3200 G DC input valve controller, potentiometer feedback.
SPDT relay output, 115 VAC

DC input valve controller, 1-5 V feedback or specify.
SPDT relay output, 115 VAC

DC input valve controller, 4-20 mA feedback or specify.
SPDT relay output, 115 VAC

Options—Add to end of model number

API 3200 G MO1

API 3200 G M420

P Powered by 80-265 VAC or 48-300 VDC, 50/60 Hz
A230 Powered by 230 VAC, 50/60 Hz
D Powered by 9-30 VDC
U Conformal coating for moisture resistance
Accessories—Order as a separate line item
API 011 11-pin socket
API 011 FS 11-pin finger safe socket
API TK36 DIN rail, 35 mm W x 39" L, aluminum

uo1ISOd 3A[EA
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Valve Position

ELECTRICAL CONNECTIONS

WARNING! All wiring must be performed by qualified personnel only.
This module requires an industry-standard 11-pin socket. Order APl 011 or fin-
ger-safe APl 011 FS socket separately.

Power Input Terminals — The white label on the side of the APl module will
indicate the power requirements. AC power is connected to terminals 1 and 3.
For DC powered modules, polarity MUST be observed. Positive (+) is wired to
terminal 1 and negative (-) is wired to terminal 3.

Control Input - Terminals 4 and 5 provide the appropriate connections for the
input signal. Polarity must be observed when connecting the signal input. The
positive connection (+) is applied to terminal 4 and the negative (-) is applied
to terminal 5.

Feedback Signal - Terminals 6, 7, 8 provide the appropriate connections for
the desired motor operations.

Relay Output Terminals - Terminals 9, 10, 11 provide the appropriate connec-
tions for the desired motor operations. (NO = Normally Open, NC = Normally
Closed, C = Common).

CALIBRATION
Control NG Eamm =L 3(K0-H—= AC or DC ()
Input [)—Ss 2] Module Power
1S+« AC or DC (+)
Close <6
1=+ Open
Position Feedback <87 10 Close
Open<— Q8 @) 9[SH— Common
Feedback Relay Outout
Potentiometer Socket top view elay Outpu

3200 G typical wiring

Thucl (+)>—54 - AC or DC (-)
>S5 Module Power
6 - AC or DC (+)
Feseid::fk (S R gaty > Open
g (+) =— =7 —> Close
[Qs O 9+ Common

Socket top view Relay Output

3200 G M420 and 3200 G MO1 typical wiring

Deadband - For most applications the deadband is the only required adjust-
ment.

1. Deadband is normally adjusted after installation is complete.
Turn the deadband potentiometer counterclockwise to minimum.
Provide a near mid-level control input signal.

Allow the valve to stabilize.

o> oN

If overshoot, oscillation, or hunting are detected, slowly increase the dead-
band clockwise to eliminate the oscillation.

Zero and Span - Zero and span adjustments are located on the side of the
case and normally do not need to be adjusted.

1. If adjustment is required, apply a control input that represents the fully
closed position.

2. Adjust the zero control to just close the valve.
3. Apply a full open control input signal.

4. Adjust the span control to just fully open the valve.

i\ “ = i! o ol LU I o I [0 || D :

OPERATION

The API 3200 G provides an excitation voltage to the feedback potentiometer
on the valve or valve actuator and monitors its position. If the difference
between the control signal and the feedback signal is greater than the dead-
band setting, the appropriate relay is energized to actuate the positioning
motor.

The API 3200 G M420 uses a 4-20 mA control signal input and feedback sig-
nal (unless another current range was specified). The difference between the
control signal input and the feedback signal is compared to the deadband set-
ting. If the difference between the two is greater than the deadband setting, the
appropriate relay contact is energized to actuate the positioning motor.

API 3200 G MO01 has a 1-5 volt feedback signal and control signal input (unless
another voltage range was specified). The difference between the control sig-
nal input and the feedback signal is compared to the deadband setting. If the
difference between the two is greater than the deadband setting, the appropri-
ate relay contact is energized to actuate the positioning motor.

GREEN LoopTracker® Input LED - Provides a visual indication that a signal is
being sensed by the input circuitry of the module. It also indicates the input sig-
nal strength by changing in intensity as the process changes from minimum to
maximum to provide a quick visual picture of your process loop at all times. If
the LED fails to illuminate, or fails to change in intensity as the process
changes, this may indicate a problem with module power or signal input wiring.
This features greatly aid in saving time during initial start-up or troubleshooting.

Control Relays - For all versions an electronic lockout circuit is used to pre-
vent both relay contacts from closing simultaneously. When the input and the
feedback signals are equal, the relay contacts will go to the neutral position.

Bi-Color Relay LED - Provides a visual indication of the relay status. In all con-
figurations, a GREEN LED indicates a valve open relay position and a RED LED
indicates a valve close relay position. In the neutral position, the LED will be off.

Manual/Auto Mode - Switching the top-mounted toggle switch to Manual
allows the Open and Close pushbuttons to be used to position the valve inde-
pendent of the control and feedback signals. The manual mode is useful for
troubleshooting, calibration, system testing, or as a manual bypass. The bi-
color relay LED indicates the controller's Open/Close relay contact status.
Switching to Auto mode allows normal operation.
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Flow Control with Flow Meter Feedback

PROBLEM SOLUTION
Operate a valve to accurately control the flow of liquid chemical ina An API 3200 G M420 Valve/Actuator Positioner/Controller module
pipeline where the feedback signal is 4-20 mA from a flow meter. compares the 4-20 mA flow command signal from the process control

computer to the 4-20 mA flow feedback signal from the flow meter.

| 4-20 mA control signal loop

4 e

420 mA foodback signal loop

Compuler

open/close command

=

Flow Meter Valve

The API 3200 G M420 positions the valve as necessary to match the feedback signal to the command signal.

Maintaining a Constant Differential Temperature Across a Heat Exchanger

PROBLEM SOLUTION
A critical process requires precise control of the change in temperature  Install RTDs at the process fluid heat exchanger inlet and outlet and
of the process fluid across a heat exchanger. connect the RTDs to an API 4001G SA-B Non-Isolated Differential

RTD to DC Transmitter module.

4-20 mA
Signal

Heat -
Fxchamger

OpendClose
3200G
W

Valve Mator
Feedback

The API 4001 G SA-B computes the differential temperature and provides a proportional 4-20 mA output signal which is used by the APl 3200
G Valve/Actuator Positioner/Controller module to drive the temperature control valve open or closed as necessary to maintain the required
process fluid temperature differential.

API maintains a constant effort to upgrade and improve its products. Specifications

FREE APPL'CATION ASSISTANCE are subject to change without notice. Consult factory for your specific requirements.
Call Customer Service

800-942-0315

For Your Local Area Representative See www.api-usa.com
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Valve Position

Fail Safe Valve Control

PROBLEM

For safety reasons an automated normally closed valve used in a coal
mining operation must go to the full open position if the control signal
from the programmable logic controller (PLC) is lost.

SOLUTION

The valve is controlled by an APl 3200 G Valve/Actuator
Positioner/Controller module. The input to the APl 3200 G comes
through an APl 1000 G DC Input Single Alarm Trip module, which
selects either the PLC output or a constant 20 mA output from an API
4003 GIS DC Special Transmitter module.

npen/close

20 mA
w T 1]4003G
1000G (L, "P*g
)
b [ 2oma i
NOFTE: The Apa TUMM contacts are showi in the Low Alarin Trip position. Valve

If the signal from the PLC drops below 4 mA, the API 1000 G will trip to a low alarm state, and select the 20 mA signal for the API 3200 G, thus
commanding the valve to open fully. When the signal from the PLC is 4 mA or greater, the APl 1000 G selects the PLC output signal for the API

3200 G, thus controlling valve position as normal.

Frequently Asked Questions - Valve Actuator

We have an API 3200 G MO01 with a 0-10 VDC feedback signal and
a 0-10 VDC control input. How do we calibrate this?

1. Set the deadband potentiometer fully CCW (counter-clockwise).

2. Apply the minimum signal (0 VDC) to both the feedback (terminals
6 & 7) and the control (terminals 4 & 5).

3. Turn the zero potentiometer screw until the relay changes state and
has continuity from the common to the close position. The relay
LED will be red to indicate the close position.

4. Apply the maximum signal (10 VDC) to both the feedback and the
control inputs.

5. Turn the span potentiometer screw until the relay changes state and
has continuity from the common to the open position. The relay
LED will be green signaling the open position.

6. Apply 5 VDC to both the feedback and the control inputs. The relay
contact should have no continuity and the relay LED should be off.

7. Use your multimeter to measure across terminals 4 and 7. The pos-
itive connections for both the feedback and the control should be
within the minimum deadband (about 1% of span) for no relay
change of state.

8. Change the feedback voltage to the desired deadband position.
Rotate the deadband potentiometer CW (clockwise) until the relay
changes state.

FREE APPLICATION ASSISTANCE
Call(4%) Customer Service

800-942-0315

We would like to compare two signals. Each is 4-20 mA. If the dif-
ference between the two signals at any point in the 4-20 mA range
becomes greater than the configured deadband, an output relay
must change state to provide an alarm. Do you have a product to
accomplish this?

Yes. Order the API 3200 G M420. The deadband can be adjusted to
allow for a 1 to 25% difference in the two signals. If the difference is
less than the deadband configured, then both relay contacts will not
have continuity with the common terminal.

If the feedback 4-20 mA loop is higher than the control input, then con-
tinuity will be from common (9) to open (11). If the feedback is less,
than the control input, then continuity will be from the common (9) to
closed (10).

AP maintains a constant effort to upgrade and improve its products. Specifications|
are subject to change without notice. Consult factory for your specific requirements.
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OUR MISSION

B Proactively provide our customers with cost-effective solutions to their industrial
process measurement challenges.

B Be a leading manufacturer and global supplier of the highest quality industrial
process measurement and custom engineered products.

B Offer value-added services and engineered solutions to meet the ongoing needs
and requirements of our customers.

B Design our products to provide our customers with excellent performance and many

years of reliable service in industrial environments.

B Continuously maintain the highest standards of quality and reliability for all products
we manufacture.

B Provide long-term jobs and security for our employees while maintaining adequate
profit margins for growing the business each year with little or no debt.

B Maintain a long-term harmonious and mutually beneficial relationship with our rep-
resentatives, customers, suppliers, employees, and shareholders.

ABSOLUTE PROCESS ENSTRUMENTS, Inc.

1220 American Way
Libertyville, IL 60048
USA

Phone
800-942-0315
847-918-3510

Fax
800-949-7502
847-968-4891

www.api-usa.com

Business Hours
Monday through Friday
8am to 5pm
Central Time

For your local representative or
distributor, call us or see our
web site




API Purchasing Policy and Product Warranties

Terms

< VISA, MasterCard, American Express credit cards accepted
Call 800-942-0315 to place your order

Normal shipment via UPS Ground

Other shipping methods are available upon request

Prices F.O.B. Libertyville, IL, USA

3

o

2
o

X3

o

2
o

To Open an Account with API

v Three credit references with their phone and fax numbers
v A bank reference with their phone and fax number

v/ Name and phone number of accounts payable supervisor
@ Fax info to 800-949-7502, allow 1-2 weeks for approval
=4 Payment due Net 30 days from invoice date

Standard Delivery
Most products are shipped in 2-14 business days after receipt of an order.
Please call the factory with quantity and model for an exact lead time.

Rush Delivery
We will make every effort to accommodate rush orders, but a non-refund-
able $50 charge per order may be applied. Some stock products can be
shipped the same day under the following conditions.
Call us to check availability and to arrange delivery.
You must have an established account with us, or use your credit card.
Order Early! The order must be received by API by 11:00 am Central
time.

Modifications and Specials

Consult factory for availability of modifications or products for custom appli-
cations. Allow a 2-4 week lead time for modified products. Minimum quan-
tities and non-refundable engineering charges may apply.

Return Policy and Authorization

Before returning any product, please obtain a Return Materials
Authorization number (RMA#) by calling Customer Service at 800-942-
0315 or using the contact form at www.api-usa.com. Include the RMA# and
information regarding the reason for the return with the returned product.

Shipping costs for returns must be prepaid by the customer. For your pro-
tection, items must be carefully packed to prevent damage in shipment and
insured against possible damage or loss. API will not be responsible for
damage resulting from careless or insufficient packing or loss in transit.

Cancellation and Restocking

A 20% restocking fee will be assessed on any cancelled order that has
shipped or any product returned for credit. An RMA# must be obtained by
the original purchaser before any product can be returned. Only new
unused products less than 6 months old may be returned. Installed, used,
damaged, modified or customized products can not be returned for credit.
API will evaluate returned products and determine type an amount of cred-
it to be issued.

Repairs

An RMA# must be obtained before any product can be returned. API will
evaluate in-warranty products at no charge. If API determines that the
returned product is under warranty, it will repair the product or warranted
parts thereof at no charge, or if unrepairable, replace it with the same or
functionally equivalent product whenever possible. API will return the war-
rantied product at its expense via a shipping method (carrier to be at sole
discretion of API) equal to or faster than the method used by the customer.
Products or parts thereof not covered by warranty will be repaired or
replaced at customer expense upon customer authorization. API will return
the repaired product at customer expense via a shipping method (carrier
to be at sole discretion of API) equal to or faster than the method used by
the customer.

Warranty

Products manufactured or sold by Absolute Process Instruments Inc. (API)
are warranted to be free from significant deviations in material and work-
manship according to the product category below. During this time, and
within the boundaries set forth in this warranty statement, API will, at its
sole discretion, correct the product problem or replace the product.

API-manufactured signal conditioners, isolators, transmitters, power sup-
plies

Lifetime under terms stated herein.

API-Camille Bauer products: 3 years from date of purchase.

RheinTacho speed monitors: 1 year from date of purchase.

APCS signal conditioners: 1 year from date of purchase.

API current switches, transmitters, transducers: 3 years from date of pur-
chase.

API & Cecomp temperature products, pressure gauges, switches, trans-
mitters 1 year from date of purchase.

This warranty shall not apply to product problems resulting from improper
application, installation, incorrect wiring, operation outside of product spec-
ifications, abuse, misuse, unauthorized modification, accidents, power
surges, power disruptions, power outages, static electricity, improper volt-
ages or currents, inadequate site maintenance or preparation, acts of God,
weather and its effects, lightning, floods, fire, earthquake, war, riots, mili-
tary action, etc.

API products are not for use for, with, or in any medical devices or applica-
tions including, but not limited to, patient care, life support systems or med-
ical research. APl assumes no responsibility or liability for any loss or dam-
ages resulting from use of a API product in a medical or life support appli-
cation. API products are not for use for, with, or in any hazardous environ-
ments.

This warranty is in lieu of all other warranties, expressed or implied, includ-
ing but not limited to any implied warranty of merchantability, fitness, or
adequacy for any particular purpose or use. API shall not be liable for any
special, incidental, or consequential damages, whether in contract, tort, or
otherwise. In no event shall API be liable for direct, indirect, special, inci-
dental or consequential damages (including loss of profits or loss of time)
resulting from the performance of an API product. In all cases, API liability
will be limited to the original cost of the product in question.

API reserves the right to make improvements in design, construction, and
appearance of products without notice. APl may at its sole discretion dis-
continue support, warranty, or repair of products which it deems are obso-
lete or for which repair parts are no longer available.

No employee or agent of API has the authority to modify the terms of this
warranty in any manner whatsoever without the express written permission
of API.

Digi Max, Loop-Tracker, Digi Pro, IsoSplitter, the API logo, Cecomp, ThermoPro, DuoPak are registered trademarks of Absolute Process Instruments Inc.






