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U.L. File E57965
(some ltems are not available in the 10Q and are noted throughout this manual.)

STATUS ANNUNCIATORS

O1 @ (green) is lit when Oulput 1 is ON
O2/E3 @ (green) is lit when Output 2 (or Event 3) is ON
A1/E1 @ (red) flashes (lit steadily if acked) when Alarm 1 (or Event 1) is ON
A2/E2 @ (red) flashes (lit steadily if acked) when Alarm 2 {or Event 2) is ON
RUN @ (green)islitwhen the Programmer/Timeris running (flashes if by Contact In)
HOLD @ (green) is lit when the Programmer/Timer is in hold (flashes if by Contact In) |
MAN @ (yellow) is lit (flashes if by Contact In) in manual (3 Out) control
AT @ (yellow) is lit while autotuning; flashes if tuning fails
PROG @ (red) is lit when the Setpoint Source is Programmer
°C @ (green) is lit when temperature is displayed in Celsius
RS @ (green) is lit when remote setpoint is in use

O1% === (green dash) is lit when SV display is showing Qutput 1 percent
O2% === (green dash) is lit when SV display is showing Qutput 2 percent

SPECIFICATIONS

Control Modes
ON/OFF; Propertional; Proportionalfintegral; Proportional/Integral/Derivative {all with

Load Line); Proporticnal/Derivative with Manual Reset: Position Proportional Control with

Slidewire Feedback; Nene (for Indicator).

Proportional Band

0.1% to 889.9% for 15Q; 0.1% to 200.0% for 10Q (of Input Scale [Input Low to High]).

Integral (Reset)
0 to 3600 seconds in 1 second steps {0 indicates off).

Derivative (Rate)
0 to 800 seconds in 1 second steps (0 indicates off).

Load Line
0% to 100% (of Demand) in 1% steps.

Cycle Time
110 120 seconds in 1 second steps.

Powerup Modes
Automatic; Manual; or Previous (can be Automatic ar Manual depending on the mode
when powered down). Manual powers up with a preset manual percent out.

Response Time
200 milliseconds for 15Q; 300 milliseconds for 10Q.

Input Impedance
Milfivolt, Volt, Thermocouple: 10 Megohm minimum. Cumrent: 250 chms nominal.

RTD
3-wire Platinum, 1000 (0.00385Q/°C), per IEC 751 and DIN 43760.

Input Lead Resistance
2000 maximum (any control input).
1261-IN-003-0-00

Contact Closure Inputs
2 contacls, 1.5 mA max. current ; 200£) max. resistance (leads and contacls).

Input Protection

Common Mode Refection (Thermocoupfe & RTD only): Common mode voltages from O to
240 Vac will not shift the control operating point more than 0.1% of span. Common Mode
Refaction (Analog Inputs): Common mode voltages from -1 to 10 Vdc will not shift the
control operating point more than 0.5% of span. Serfes Mode Rejection: 60 db at 50 or 60
Hz for all input signals from 0 to 250 mVac rms.

Input Isolation to Ground
500 Vdc.

Accuracy
+0.2% of span typical (+1 digit) for 15Q; £0.3% of span typical (+1 digit) for 10Q.

Input Resolution
Thermocouples: 0.1 °C or °F (under 999 counts); 1 °C or °F {over 999 counts). ATDs: 0.1
°C or °F. Analog: 0.02% of full scale span.

Heater Burnout Input
0lo 50 mA ac mms (field scaleable) for 0 to 100 Amp (field scaleable) input, shipped 0 to
20 Amps or 0 to 100 Amps; 10022 maximum load resistance.

Electric Actuator Input
1.0 Vde excitation voltage provided for 1000 to 25000 slidewire, shor circuit protected,
Deadband. 1.0 to 10.0% of PB. Resolution: 0.1% of PB.

Digital Communications (15Q only)

Type: RS-485 multi-drop, per ANSIx3.28-13876, 32 unit loads maximum (each controller
equals 1 unitload). Baud Rates: 300, 600, 1200, 2400, 4800, 9600 and 19,200. /solation:
Meets UL 1092 between communication link and all other inputs and outputs. Distance:
4000 feet maximum. Protocol: SP1 Dev ID 27,

Outputs

Quiput 1 Relay. Form C, SPDT. NO, NC and Common contacls. 120/240 Vac, 2 Amp,
resistive load; 50 VA inductiva load. Output 2 Relay. Form A, SPST. NO and Common
contacts. 120/240 Vac, 2 Amp, resislive load; 50 VA inductive load. Triac Outout: 1.0 Amp
continuous, 24 to 240 Vac, resistive, 8 Amp inrush. Minimum load 50 mA. Non-Contact
Voltage: On: 12 Vde; Off: 0.1 Vdc or less, inta 1K Ohm minimum load. Current. 0to 20 mA
(shipped 4 tp 20 mA), isolated, short circuit protected both leads to ground. Maximum load
750 Ohms, 14 bit resolution for 0 to 20 mA., 0.2% accuracy at full scale at rated
conditions. Voltage : 0 to 10 Vde, isolated, short circuit protected at 30 mA both leads to
ground. Minimum load 1K Ohm, 14 bitresolution for 0o 10 Vdc., 0.2% accuracy at full scale
at rated conditions. Alam Outputs: Up to 2 alarm relays (see model number). Form A,
SPST. NO and Common contacts are brought out to the rear terminals as standard, NC
operation is jumper selectable. 120/240 Vac, 2 Amp, resistive load; 50 VA inductive load.

Low Resolution Analog Outputs (10Q only)

Current. 0 to 20 mA (shipped 4 to 20 mA)}, isolated, short circuit protected both leads to
ground. Maximum load 750 Ohms, 11 bit resolution for 0 to 20 mA., 2.0% accuracy at full
scale at rated conditions. Voltage : 0 to 10 Vdc, isalated, short circuit protected at 30 mA
both leads to ground. Minimum load 1K Ohm, 11 bit resolution for 0 to 10 Vdc., 2.0%
accuracy al full scale at rated conditions.

Transmitter Power Supply (15Q only)
24 Vde, +/- 7%, 35 mA maximum; 30 Vde, +/- 7%, 35 mA maximum.

Time Scales
Hours (to 9899 hours); hours/minutes (to 99 hours/59 minutes); minutes/saconds (to 99
minutes/59 seconds).

Displays

Process Value: 4 digit, 14.2mm (0.56 in.), 7 segment orange LEDs, from -1988 to 9998,
Set Value: 4 digit, 9.1mm (0.38 in.), 7 segment green LEDs, from -1999 to 9999, SET#/
PROG (Setpoint Number/Program): 1 digit, 9.1mm (0.36 in.), 7 segment green LED, from
Oto 9. Indicates setpaint (and tuning set) number, ramping setpoint or programmer step.
Bar Graph: Twenty-one segment green LED bar graph, field programmable to deviation
from setpoint or percent output (n/a 10Q).

Environmental

Operating Conditions :

Temperature: 0°C to 55°C (32°F to 131°F). Humidity: 10% lo 95% RH (non-condensing).
Storage Temperature: -40°C to 85°C (-40°F lo 185°F). Temperature Stability: £0.02% of
reading per °C or 1 pvolt per °C.

Frant Panel: Designed to be dust and water resistant per IEC IP65. Electrostatic
Discharge: Designed to meet IEC 801-2. AF Protection: Designed to meet IEC 801-3,
Transient/Burst (Noise immunity). Designed to meet IEC 801-4. Operating Voltage: 85 to
250 Vac, 50/60 Hz (standard). Power Consumption: 30 VA maximum.

Physical
Height: 96mm (3.78 in.). Width: 386mm (3.78 in.). Depth: 106.7mm (4.20 In.).
Weight: 1 Ib. (.45 Kg).

Housing Materials
Frant Lens: Polycarbonate. Keypad: Silicone Rubber. Front Bezel and Case: Polyarylene
Ether Engineering Plastic.
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Security

Programmable 4 digit pass code.

Fass Code Levels (note that the password function is available at all levels)

Hardware Lock

Internal switch: "Total" locks entire keyboard; *Partial" allows setpoint changes only.

Level 1 Operating mode screens can be reached, but N i e .
data cannot be changed (default level), (Note that Security displays will NOT appear if Switch is set to "Closed/Closed)
Level 2 Same as Level 1, except setpoints (or percent Use a non-metallic abject to change switch positions!
out in manual mode) can be changed.
Level 3 Same as Level 2, except setpoint select,
aulolune and auto/manual can be used.
Level 4 Same as Level 3, excepl Setup can be changed. I
Level 5 Same as Level 4, except Configuration data can be changed.
I T s2 s i Action ]
. QOpen Open Software Lock Only (as shipped) _ !
| Open Closed Partial Hardware Lock (arrow keys function) ! INoutCPU Board
__ Closed Open Total Hardware Lock (keypad totally disabled) : T e
__ Closed Closed Software & Hardware Lock both OFF (no security) | ! ) o
Hardware Security Switch Positions Hardware Security Sw:lch Lccanon
| i Key Functions N
! KEYS _”0peraﬂng Mode Setup Mode Configuration Mode
; ; - L= b i L e S oo
‘ For Startup autotuning, cancels "startup” tuning Steps the display through a particular setup func- | Stepsthe display through a particularconfiguration
AUTO-TUNE constants. (press again to re-iniliate tuning). For tion. Once In Selup, press the Setup key repeal- | function. Once in Conlfig, press the Setup key
FUNCTION Bump autotuning, initiates autotuning (press again edly toreach the proper setup function (e.g., "tun1"). | repeatedlyloreachthe properconfigfunction {e.g.,
to cancel tuning; press again to re-initiate tuning). Use this key to step through the function. “SEc"). Use this key to step through the function.
AUTO Toggles the contraller between Automatic and Not Used. " n Calibration, initiates calibration of Input signal.
MANUAL Manual (% Out) control.
Steps through a loop of displays: Active Setpoint, Retums the controller to the operating mode. | Retums the controller to the operating mode.
DISPLAY Amps (with HBO) or Actuator Position or Timer, %
i Qut (heatingand/orcooling), 2nd Setpoint, Setpoint
| Ramp and Deviation from Setpoint. | .
| Toggles the controller between Setpointand Tun- Steps the display backward through a parficular | Steps the display backward through a particular i
| ' ing Set 1 (a "1" is displayed on the single 7- i setup function (like the function key in reverse). configuration function (like the function key in I
| segment display) and Setpoint and Tuning Set 2 reverse). i
| (a "2" is displayed on the single 7-segment dis-
i _SP SELECT play). Can be configured to toggle between local
AOYANCE and remote setpoint or local setpoint and Pro-
grammer. If Programmer is in run or hold, press
(and hold 4 seconds) to advance to next step
(current step shown in single 7-segment display).
Steps the controller through two ditferent modes. Steps the controller forward one Setup functional | Steps the controller forward cne Configuration
Press (and release), controller goes to Setup group. | functional group.
SET-UP |

(*SEtU") mode. Press (and hold 4 seconds), con-
troller goes to Configuration ("conF") mode. Out-
puts are ON in Setup, OFF in Configuration.

During Automatic centrol, pressing an arrow key
increases or decreases the control setpaint. Dur-
ing Manual control, pressing an arrow key in-
creases or decreases the percent output. With a
numeric display, the longeranarrow keyis pressed,
the faster the rate of change.

Increases/decreases the Setup parameter on dis-
play or selects a mode of operation for a Setup
parameter. With a numeric display, the longer an
arrow key is pressed, the faster the rate of change.

Increases/decreases the Configuration parameter
on display or selects a mode of operation for a
Configuration parameter. With a numeric display,
the longer an arrow key is pressed, the faster the
rate of change.

RUNHOLD
y RESET

I Programmer or Timer selected, toggles between
run and hold. Press (and hold 4 seconds) toresel.
Press again to run.

Steps the controller backward one Setup func-
tional group (like the Setup key in reverse).

Steps the controller backward one Configuration
functional group (like the Setup key in reverse).

@ l!.'JH = 9 Bargraph Type (n/a 10Q)

Demand (% Out) Bargraphs

20% Demand Qut 2 (above setpomt}

Pnu.‘:|

0% Demand (at setpoint)

lz_im

g

L__ﬂlll!

PdEY
Pivot Deviation Bargraphs

FdEY
Fill Deviation Bargraphs
ilmlmq it

Fill De\natron (at setpoint)

Fill Deviation (above satporn )

e im

First segment represents 0% Out. Each succeeding
segment is 5%. For dual outputs, if Qutput 1 demand is
greater than zero, Output 1 demand will be displayed. If
Output 1 demand is zero and Qutput 2 demand is greater
than zero, Output 2 demand will be displayed.

25% Demand Out 1 [below setpomt) [

Pivot Deviation (below selpomt)
Middle segment represents zero deviation. The scaling
factor and decimal location determine how many
Engineering Units are represented by each LED. If above
setpoint, segments will light from center to the right. If
below setpoint, segments will light from cenler to the left.

Fill Deviation (below selpolnt)

Left side represents zero deviation. The scaling factor and
decimal location determine how many Engineering Units
are represented by each LED. If above setpoint, all of left
side plus segments to the right of center will be lit, If below
setpoint, segments will turn off from the center to the left.

1261-IN-003-0-00
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@ F f: (73 F'; Using Powerup Autotuning

The following conditions muslt be met before powerup autotuning can be used:

1. The conlroller must be in the automatic control mode (the "MAN" LED will be unlit).
2. Algorithm 1 must be set to PID (see Control Configuration).

3. Action 1 must be reverse (heat) (see Control Configuration).

4. The autolune type must be powerup (see AT Setup).

5. There must be a 15% of scale difference between process value and setpoint
(see diagram).

Once the controller meets these conditions, goto the Operating mode and use the Setpoint
Select key to bring up the Tuning Set in which the aulotuned constants are to be stored
(observe the SP# display). Check Loop Setupif the Setpoint Select key does not function
(it may be disabled). Remember that any tuning constanis presently stored in the chosen
Tuning Set will be overwritten once autotuning is complete. Make certain the proper conlrol
setpoint has been enterad (in the Operating mode it will appear in the lower display).

Press the Autolune key or cycle power to the controller. The AT light will be steadily lit,
indicating thal luning is occurring. The AT light will turn off once the autotune sequence is
successful. A blinking AT light indicates that the process value did not fall below the AT
Setpoint and autotuning has failed. Check the control setpoint and input scale (see Input
Cenfiguration) to see if it is physically possible for the process value 1o reach the AT
Setpoint. If possible, allow the process to cool and try again. Autotuning can be stopped
by pressing the Aulotune key (the AT LED will turn off), It can be started sither on power
up or by pressing the AT key.

Once the autotune sequence is successful, the newly calculated tuning constants will
overwrite the Tuning Set currently on display (SP#). If there is a cooling output {(witha PID
algorithmy), the same reset and rate terms calculated for heating will be used, but the
proportional band for the cooling output will ba dependent on the PID Type chosen for the
cooling output. Once tuning is complete, the aulotune type should be changed to "none”
(see AT Selup) or the next time the controller powers up, it will altempt to retunes.

[Seteoint .
H w
i
i E This difference MUST be greater
| [ than 15% of (Scale High minus Scale Low)
i @ i
E Procass Value d { |
B LR e, S
= ' &
! T
| B

lag TIME

L IU tIag

Powerup Autotuning

@ HdHP' Using Adaptive Tuning

The following conditions must be met before adaptive tuning can be used:

1. The controller must be in the automatic control mode (the *"MAN® LED will be unlit).
2. Algorithm 1 must be set to PID (see Control Configuration).
3. Action 1 must be reverse (heat) (see Control Configuration).
4. Adaplive Tune Enable must be setto "yes® (see AT Setup).
As long as these conditions

adaptive tuning will function,
executing.

are m_el and the controller remains in the Operating mode,
Nathing on the display will indicate that adaptive tuning is

Once the adaptive tuning routine is complete, the n i
r A 8w tuning constants overwrite those in
the currently used Tuning Set. Adaptive tuning can be stopped by setting Adaptive Tune

Enableto "no’ (see A SEIU[J) Note that A, aptive
. f d Tun: able ri 0 no'
T p une Ena willresetitselfto® after

i ] | o e
I@t )5 S’Etﬁ Bargraph Sealing Factor (n/a 10Q)

etermines the number of eng. units represented by i iati
i ; ; y each LED in a deviation bargraph
| (won't appear unless Bargraph Type is set to "Pdev® or "Fdev'), by this fomwla;EJI -

| E.Us- DBargraph Sealing Factor
i Decimal Representation
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@ =) J; n P| Using TouchTune™ (Bump) Autotuning

The following conditions must be met before bump autotuning can be used:

1. The controller must be in the automatic control mode (the *MAN' LED will be unlit).
2. Algorithm 1 must be set to PID (see Conlrol Configuration),

3. Action 1 must be reverse (heat) (see Control Configuration).

4. The autotune type must be bump (see AT Setup).

5. The process value must be capable of dropping at least 1% of scale below setpoint
(see diagram).

Once the controller meets these conditions, goto the Operating mode and use the Setpoint
Select key to bring up the Tuning Set in which Ihe autotuned constants are to be stored
{observe the SP# display). Check Loop Setupif the Setpoint Select key does not function
(itmay be disabled). Remember that any tuning constants presently stored in the chosen
Tuning Set will be overwritten once autotuning is complete. Make cerlain the proper control
setpoint has been entered (in the Operating mode it will appear In the lower display).

Press the Aulotune key to initiate tuning. The AT light will be steadily lit, indicating that
tuning is occurring. The AT light will turn off once the autotune sequence is successful. A
blinking AT light indicates that the process value did not fall below the AT Setpoint and
autotuning has failed. Check the control setpoint and input scale (see Input Configuration)
tosee ifitis physically possible for the process value to reach the AT Setpoint. Autotuning
can be stopped by pressing the Autotune key (the AT LED will tum off). It can be started
again by pressing the AT key.

Once the aulolune sequence is successful, the newly calculated tuning conslants wil
overwrite the Tuning Set currently on display (SP#). If there is a cooling output {with a PID
algorithmy), the same reset and rate terms calculated for heating will be used, but the
proportional band for the cooling output will be dependent on the PID Type chosen for the
cooling output.

This difference MUST be greater
than 1% of (Scale High minus Scale Low)

Selpaint
| w
1 1
| 2
<
! [+
| ui
o
=
W
=
i 0.5% of {Seale High minus Scale Low)
TIME

Where "Bargraph Scaling Factor" is a unitless number from 1 1o 100 (1 js the default ) |

Setu_p) inthe display (0=1: 0.0= 10; 0.00=100;0.000=1 000). Forexample, g Bargraph ‘
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Gain Ratio The Gain Ratio setting in Heat/Cool control is used to determine the slope of autput 2 within the proportional band. The Coocling PB will be set equal to the
Healing PB x the Gain Ratio sefting. The default gain ratio setting depends on the PID Type of the direct acting control (oil = 2; Fan = 4; H20 = 16). The range is 0.1 to 32.0. |
Gain Ratio =1 Gain Ratio = 2 :
Cantrol 1 _ Contral 2 Control 1 " Control 2 |
Setpoint Setpoint
PEx G 1 PBxGR
oN ! |
| *o Note that once control is
i T — outside of the proportional band,
OFF g L ; > conltrol 2 turns FULL ON.
l PB 1 PB [
Process Value Process Value
Heat/Cool Control _
The screens that appear within the tuning set are dependent both on the hardware AL} FID BLgi PID
assignments (see Output Configuration) and the algorithm, control action and PID type ok T T
| (see Control Configuration). £ i Reverse Act | Reverse
~ IfHeat/Cool control is being used, the menus will appear as shown under "Healt/Cool." i HP i f: !.‘J’P I
In all other cases, the menus will appear as shown under "Single or Dual." d k
Heat/Cool trol is called for if the following conditi are true: g T
ce & Ll AL92 |None| PID AL 97 [None| PID | PDr| ONIOFF
1. Both control algorithms are set to PID. Direct Direct i
: i
2. Control 1 is reverse acting (Control 2 will be direct acting). . (16:1) s 3 |
EYP2 (m ke | pypg !
3. The PID Type for Gonfrol 2 is either water, fan, or il (NOT linear). @1 oi Linear |
: !
Heat/Cool Control Dual Control i
|

@ Spread The Spread seltings determine the amount of ofiset from setpoint of control action. Zero {engineering units) is the default setiing The range is £10% of the
input scale {Input Scale High - Input Scale Low).

. |
5 F r i'| For Spread 1, if the setting is positive, it is subtracted from setpoint. If the setting is negative, it is added to setpoint (selpoint is overlapped).
5 P r E For Spread 2, if the setting is positiva, it is added to setpoint. If the sefting is negative, it is sublracted from setpoint (selpoint is overlapped).

5 P I~ | Spread appears without a number for Heat/Cool control. The setting is always positive and it is added to setpoint.

Spread 1 or Spread 2 (for Dual Control)

Output 1 Output 2 i g
pu Ss:?m_m ulp Output 1 R Qutput 2 ; Output 1 S Outout 2
] ' i ¥
ON : P ON | | ON ' .
| P '
. 3 ! 3 A | '
I | | '
OFF Ly OFF -x._. | OFF ; -
| Hys 1 |Spread 1| Spread 2 | Hys 2 | | Spread 2 ! Spread 1 | | ! spread |
{positiva)  {positive) [negative) (negative)
Process Value Process Value Process Value

@ E - ;"P lﬁ. J‘_‘ '_'J‘P | | Alarm Type

L Ah r" Loop Break Alarm di r| Deviation High Alarm drb d! Deviation Range Band Alarm Pr H i Process High Alarm
Demand is at maximum , Setpaint plus Setpoint minus Setpaint plus Alarm
("On" for O/Off control) and Set?omt Alarm ISethng Alarm Snning\ Seifmint ’Alarm Setting Sat;ling
noprogressis made towards 2lon | Jix 210N 2 alon
setpoint in the time enterad o : AT B “ ! 4 g
in the Loop Break Setting @ I Y i a r 4 i Y @ ¥ )
Alarm Setup). E ! E 1 E

o 5 |oFF H . v« Elorr, .

< ’I | Hys | < Hys | ! Hys | < | Hys |

Process Value Process Value Process Value

HE e | Heater Burnout Alarm dUL o| Deviation Low Alarm Ubd| Deviation Band Alarm Pr L o| Process Low Alarm
The current passing through Setpoint minus Setpolnt minus Selpoint plus Alarm
the cumrent transformer falls Alarm Setling Sefpaint Alarm Setting  Setpoint  Alarm Setting Setting
below the current entered in 2|on ; i . | ! ! m 1
the Heater Burnout Setting 2 L ' 2 ONp— i — 2 ON-p—

— ] n =
(ses Alarm Setup). uEg A 1 i F A v ! v 1 @ A v

1 ]
s|oFF L« Elorr s §orr >
< | Hys | i < | Hys | | | Hys | < I Hys |
Process Value Process Value Process Value
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INTRODUCTION

This manual contains all essential information needed to operate the controller. A
reference manual (1261-IN-006-0-XX) which includes detailed setup and operating
procedures is also available from the factory.

The controller is preconfigured by model number. Inputs, outpuls and alarm types are
preset. Final setup and configuration are done from the keypad. The controller has three
basic modes: the operaling mode, the setup mode and the configuration mode.

The operating mode is used for "'normal” day-to-day operation of the controller. The
screens appearing in this mode depend on whether the controller is configured to operate
as an automalic contreller, a manual controller, or an indicator.

The selupmodeis, in general, used to set or change settings associated with control, such
as ramp rate, uning constants, alarm setfings, etc. Contrel outputs remain aclive in the
setup mode.

The configuration mode is, in gensral, used to set or change settings more closely
associated with hardware, such as input type, culput type, alarm type, etc. Control outputs
turn OFF in the configuration mode.

THE OPERATING MODE

Automatic Operation

- B0

3%z 350

Process Value & Setpoint

‘ DISPLAY

The control setpoint value can be changed (if the
security setling allows) using the Arrow keys.

v i P SELECT

R ADVANCE

- i ZHbo 7 )

= The setpoint (and tuning set) can be toggled be-

tween "1" and "2" or "local” and “remote” or “local”
and "programmer” (if security allows and if Selup
and Config. allow) using the Setpoint Select key.

HBO Current or EA Position

' DISPLAY

Manual control can be selected (if security allows
and if Setup and Config. allow) using the Auto/
Manual key. The present Pid {or Pd-r) output is
converted to a percent outfora "bumpless® transfer.

=== AUTO
= . 2RO MANUAL
= T

Process Value & % Out 1 (& 2)

' DISPLAY

e AUTO-TUNE
Z - ‘__,5 I FUNCTION
=2 4580 Powerup autotuning can be cancelled using the
s Autc-Tune key. Powerup Tuning can also be re-

Process Value & Stpt Ramp  inlated (if security allows and if Setup and Configu-
ration allow) using the Auto-Tune key. Bump
; DISPLAY autotuning can be initiated (if security allows and if
Setup and Coenfiguration allow) using the Auto-

T 3 Tune key. Bump autetuning can also be cancelled

P l'_:ll and re-initiated using the Auto-Tune key (see the

g explanation of autotuning).

(1311

Pium

M
—

The "Other" Setpoint HE

' DISPLAY

The Selup mode can be accessed (if security al-
lows) by pressing (and releasing) the Setup key.
Note that in order to allow changes lo the software
security level, Security Setup is always accessible
Ifit is enabled (see Security Setup).

SET-UP

The Configuration mode can be accessed (if secu-
rity allows) by pressing (and holding for 4 seconds)
the Setup key.

Manual Operation

A

Percent Qut (Dutpul-‘l & 2)

‘ DISPLAY
. /50

The percent cutput can be changed (if the security
setting allows) using the Arrow keys. Note that if
manual control has been initiated by means of the
optional contact input function, it will NOT be pos-
sible to change the percent output using the Arrow

= e keys.
i THho y
: . . AUTO
HBO Current or EA Position EANIE

Automatic control can be selecled (if security allows
and if Setup and Configuration allow) using the
Auto/Manual key. Note that if manual control has
beeninitiated by means of the optional contact input
function, it will NOT be possible to switch to auto-
matic control using the Auto/Manual key.

SET-UP

The Setup mode can be accessed (if security al-
lows) by pressing (and releasing) the Setup key.
Note that in order to allow changes to the software
security level, Security Setup is always accessible
if it is enabled (see Security Setup).

SET-UP

The Configuration mode can be accessed (if secu-
rity allows) by pressing (and holding for 4 seconds)
the Setup key.

Indicator Operation

S _.,-J:IE_E‘

SET-UP

MEIREER]
[

“Indicator Only

The Setup mode can be accessed (if security al-
lows) by pressing (and releasing) the Setup key.
Note that in order to allow changes to the software
security level, Security Setupis alwaysaccessible if
it is enabled (see Security Setup).

SET -UP

The Configuration mode can be accessed (if secu-
rity allows) by pressing (and holding for 4 seconds)
the Setup key.

Electric Actuator Positioning

The electric actualor positioning control uses a slidewire feedback to position a reversible
motor in proportion to the control algorithm outpul. The slidewire input accepts a 100Q
minimum to 25000 maximum slidewire.

Procass Value

Terminal 34 Terminal 36
Open = v—=  Close
EX+ EX-
Terminal 35
Wiper

If any of the three leads (EX+, EX- or Wiper) should open, the CLOSE outputwill turn
ON and drive the actuator to the closed position (and "high-bars" will be displayed
on the EA position screen).

1261-IN-003-0-00
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SETUP MODE

——- for Programmer, see 1261-IN-013-0-XX; for Timer, see 1261-IN-012-0-XX

)
CrCL _RUNHOLD
SET-UP  —— T | — ET-UP = o ] e Y
Secﬁﬁﬁi System Loop Control | AutoTune ! Tunmg Set1or2 | Tunmg Set1or2 | rn;ﬁ? Alarm
c e il 0 1O N, | i ! i - o
:':EE 1 L_l_f ‘ - J B ‘ i At ~ ‘ Eom r‘ | Eum l’ | 1 oL r
[ (Single or Dual) |  (Heat/Cool) .
|
e ic ! TR "fi] ! T i | 1’ Lo
‘;ﬂ;‘::g:f LEr 5‘ 5P5~ BPL 0 Hubﬂ} i 5F 1l &P il | 51..(&5 Ach I
Firmware Stpt. Source | Stpt.LowlLimit = Aulotune Type | Setpoint1or2 | Selpointior2 | Slot5Hardware | Acknowledge 1
! (VV.RR}) see@ . (seelnputConfig) = see | (Stpt Low to Hi) (Stpt Low to Hi)  © (universal) ' {yes or no)
! i t
| i | Il g t 2 Tulng ]
N SPSLi | SPH4 | fESAl | PE k| Ph LYPSl | EYP I
i Stpt. Sel. Key Stpt. High Limit | AT Response Prop. Band 1 . Prop. Band Sensor Type i Alarm 1 Type
f Commt;:i:a‘tions see i (seelnputConfig) ‘ (0.5101.5) . (% of Scale) ! {% of Scale) | see @ | see
| 1261-IN-014-0-XX | - P - ! e oy | - | - i S—
Lo I | ' [ : 1
SPSELECT L SEH H4Y5 il A-dRP T f CLL i | H585 .\ BQEE ]
ADVANCE Local Stpt Select | Qut 1 Hysleresis | Adapfive Tune Load Line 1 : Load Line | Slot5 Assignment Alarm Setting 1
i {tun1 or lun2) {eng. units) {yes or na} @ {percent) | {percent) | {Process In) {eng. units)
Tl s . I 3 1 5 : ] : 4 | 1
PHS5 A-nn Prl | i obcl rES | +£5 . En95% | HYS |
Password Auto/Man Key Out1Min.Power | Oscillation Limit = Reset 1 | Reset i Eng. Units Hysteresis 1
(0000-9999) (yes or no) }:percent) ' (eng. units) (seconds) ' (seconds) I (°C, °F, none) (eng. units)
“ = / - ! o | i W -
‘® L AL | Setpoint PruP | PriH | rAt | rAE | Cocar 5| At
"I source Powerup Type | Oul1Max.Power | Rate 1 | Rate | Correction Acknowledge 2
L G 'Local (Auto, Man, Prev) | (percent) 1 (seconds) | (seconds) | {eng. units) {yes or no)
EnnlR i 1 i 2. 5 T o3
"',””| emole SP."PI . SLFE! cHc t!| cHc I F ol EI EHPZ
Fro 9| Programmer | | Stpt. Ramp ! Oul 1 Slew Filter Cycle Time 1 ' Cycle Time 1 | Input Filter Alarm 2 Type
L | | {yes orno) | {percent) (seconds) . {seconds) | (seconds) see
- e ‘
i R - ) " " 2 " | i @ | = :
" 1 | I H
SPSLISNPOIN ;‘_\ -"PU.P| H'_‘J”.:)a EPF 1l SFF i i D‘E.’.‘SI | SEI’:LJ
SelectKey | | mamp Up Out 2 Hysteresis ' Spread 1 Spread | DecimalPlace  Alam Setting 2
R |Loca| :Vncal | (units/minute) {eng. units) {eng. units) (eng. units) | (0103)see (9) {eng. units)
= L - 1 - ! - | - . i 3 { = ,
Lo Juocal-memos || fFdnl | PRLa Pb 2 | 9r GLEE | HYSZ
i =P |Local - Programmer Ramp Down Qut2 Min. Power | Prop. Band 2 Gain Ratio Slot 6 Hardware | Hysteresis 2
(units/minute) (percent) | (% of Scale) (PB2/PB1) see {eng. units)
s A | i SEEE s - .
= 1 A |
(@) dEc S3S i settin bArS PrHd | | L& gl cHcd AS96 LPhLr
- ) o Bargraph Type Out2Max.Power | | Load Line 2 Cycle Time 2 Slot 6 Assignment | Loop Break
The range is determined by the 53(,@ (percent) ' | (percent) (seconds) see {minules)
Input Scale Limits (see Input ;
Configuration) as follows: 1 17 i i 1 ; 7 |
hLY95c] SLFZ rESZ| EnShb Hbao |
! Input Decimal Bargraph Scaling | Out 2 Slew Filter Resel 2 | Eng. Units Heater Burnout
| Scale Limits Range | | see(d) {percent) {seconds) (°C, °F, none) {Amps)
from -1.999 to 9.999 Oto3 ” i 2 : | .
| from-19.991099.93  Olo2 : nnF’rl ; rAES | EHrbl
| from-199.9 to 999.9 Oto1 I | :
| from -1999 to 9999 0 | Manual % Preset Rate 2 | Correction
[ (percent) (seconds) | (eng. units)
1 } i | | 1
Alarm | Acked 'ﬁEP“T steady i | EAdR ! el . = 51
1l £iy aNAIgZe EA Deadband | Cycle Time 2 | Input Filter
Acknowledging & g:dsts Nol | LED fiashing | ye
Alarms _E Acked | Relay energized (percent of PB) (seconds) (seconds)
| = | LED off t " T
F)‘L-_IL I | ﬁf;?; :ci(el:l F;:;z;{ da:inerglzed i SPrLj| dEL_lS; |
| |e o ashin : ;
Ack E_rl : Acked | Relay energized | Spread 2 DecimalPlace |
(o], LED it steady | (eng. units) {0to3) i
Alamm Occeurs £ Nﬁrm Acked Relay desnergized | [go — I ——
Pa, i
LED flashing 15 |2 ists Not | LED flashing ge Number: @ Pagez D@ @ Pages  ®@Pages DO @ A Pages
Relay Energized | § Acked | Relay energized
= y enarg
S |Alarm LED oft
Z |clears Relay deenergized (EIEICIDIE @f‘_age Z @@ @3 Page 8 o
@ l'.‘ HP 5‘ Slot 5 Sensor Type Accuracy is not guaranteed for Type B below 200°C or for Tvpea R and S below 100°C.
. -100 °F to 2400 °F 32 °F to 2500 °F -100 °F to 2400 °F : )
I“ H ek -75 °C to 1320 °C kc ””|w_“"”’ Mo, 0°C 10 1371 uc“ n| TweN.  Z5ecto 1a200C ‘&'}a'ﬁggmﬁlgmm
- -100 °F to 1600 °F ‘ . -350 °Fto 700 ﬂ [« o -1999 to 9999 "
Ee ] e Todecig mrsec| (b€ | TweT. 32 “Clo_g75°c] [- RAL; MVeC, (unitless) Cl = 4 1020 mAde
i : 0°Fto 2500 °F o 0 °F to 3100 °F = i -1999 to 9999 Vi =0 to5 Vdo
; e P P, -20 °C to 1375 °C| Ec 5| Tyes, 20°Cto1705°c| |- N0 A mAd, (unitess) ~ | v2 = 1 105 vde
| [ -100°F to 1600 °F| [, - 0°Flo 3100 °F | | s -1999 to 9999 | V3 = 0 1010 Vde
ke E| Type B 75ecto smsec) |EC o] eR  0etio ar05e | fde vae __lunitiess) | V4 = 0 10100 mVdc
= '0°F to 4200 °F - 100°Fto 3100°F | [,/ , o -199.8°F10999.9°F|, V5§ =-10t010 mVdc
{ c c| Typec, -20 °C to 2320 °C ‘ Ec b Tyes, 37 °C 1o 1817 °C ‘P'- EB RATD  e99°Ct0850.0°C| V6 = O to10 mvde
[ = S — : i
1261-IN-003-0-00 Page 6 of 16



CONFIGURATION MODE

SET-UP

(4 seconds)

I
w— = T

Nole that all annunciator LEDs turn off, alarm oulputs turn off; and control outputs go to 0% demand (analog outputs can still have a signal present at the terminals).

for Programmer, see 1261-IN-013-0-XX; for Timer, see 1261-IN-012-0-XX-——

SET-UP

Security Loop ‘ Control
" w "
SOE o [ [
S5E ¢ ‘ L ‘ ! CCL ‘
AUTO-TUNE o ‘ org I
FUNGTION SEE | 1 AL
Tuning Set Limit ! Algorithm 1

}
t

5P SELECT
ADVANCE

1
le g

{10r1-2)

FSEE
Remote Tuning Set
(tun1 or tun2)

burn,

. Sensor Break Mode |
5ee@

REcA

' see

FAcE i
Control Action 1
see @

LYP !
PID Type 1
see @

RLg2

Secumy Type Auto-Comp Type Algorithm 2
(noneorpassword)| see @ see @
"1 - Yulal
cod i A-nn EHPe
Code, Level 1 Auto/Man. Transfer

(4 digits) thru:

cody

Code, Level 5

see

PID épe 2

SAFE]

. Bafety Out

(4 digits)

. (percent)

_RUNMOLD
s gl
Input Output
- ”

I
1 [ ey

GLES

- Slot 5 Hardware
. (universal)

EHPS

Slot § Sensor Type
see @

A595

|
|
Slot 5 Assignment |
(Pracess In) ‘

5cL 5
Slot 5 Scale Low
see@

BcHS

Slot 5 Scale High

. see

| Sensor Break Mode
| (T/C, RTD & mVdc only)

42 burn

Causes outputs to go to the "off" condition (0% demand
for PID outputs; "Of" for On/Off outputs). Alarms as- |
sume an upscale process reading (default setting).

uf

Causes outputs to go to the "off* condition {0% demand i
d 02| for PID outputs; "Off" for On/Off outputs). Alarms as- |
sume a downscale process reading.

Causes outpuls 1o go to the Safety Out demand percent .
SHFu|spe{:|f ied by the user {see Control Config.). Alarms
assume an upscale process reading.

Causes outputs to go to the Safety Out demand percent
g BF d| specified by the user (see Control Config.). Alarms
1 assume a downscale process reading.

Causes the controller to use the autc-compensation

Atcu setting. Alarms assume an upscale process reading.

Causes the controller to use the auto-compensation !

Atcd sefting. Alarms assume a downscale process reading.

@ F)‘ l‘_' C lD Auto-Compensation Type

Causes the outpuls to freeze at tha present demand
percent if the "steady state" conditions have been met.
If *process” is chosen but the "steady state® conditions
have not been met, the Manual Percent Preset Out
setting will be used.

Praoc

| Causes the outputs to go to the Manual Percent Preset

anPr| | Out setting specified by the user (see Control Setup).

H T Auto/Manual Transfer Type

(Requires Auta/Manual Select and Contact Input.)

Causesthe controller to use the present output demand
if switched to manual by contact input.

ey

1 Causes the controller to use the Manual Percent Preset
| Out setting (see Control Setup) If switched to manual by
contact input.

1261-IN-003-0-00

nnpr

. Slot 6 Scale Low

] sea@

59L5G
Slot 5 Signal Low
see @

LgHS

Slot 5 Signal High
see @

SLER
Slot 6 Hardware
see(@d

RS96 "

 Slot 6 Assignment

(Rem Stpt or None)
Sclb |
see @

ScHA
Slot 6 Scale High
see

S59LA

Slot & Signal Low

59HA|
Slot 6 Signal High

see @
E1

oLk

5; o
LEC 0
Slot 1 Hardware
see @

A55 1
Slot 1 Assignment
see @

gL
Slot 1 Signal Low
see (21)

SOH
Slot 1 Signal High
see

GLES
Slot 2 Hardware
see @

RS3¢

Slot 2 Assignment
see (20

YRS
Slot 2 Retran Type
see

cgL2
Slot 2 Signal Low
see @

S9HZ
Slot 2 Signal High
see (29 s

GLET
Slot 3 Hardware
see @

A593

Slot 3 Assignment
see

GLEY

Slot 4 Hardware

| see@

A594

Slot 4 Assignment
see

Alarm
Al -
EYP

Alarm 1 Type
se®

GkY |
Alarm 1 Standby
{minutes)

LcH

(yes or ng)

LYpP2

Alarm 2 Type
see(B)

- 8RYZ
Alarm 2 Standby
(minutes)

LcHE

Alrm 1 Latch Enable |

Calibration

al]
chL

it
S54LG

Slot 5 Calibration

Signal Low

59HS

. Slot 5 Calibration

Signal High

T

cPLA
Slot5Compensation
Signal Low

cPHS,

Slot5 Compensation

| Signal High

| Alrm 2 Latch Enable !

I
58LG
Slot 6 Calibration

Signal Low

S9HE

Slot 6 Calibration

| (yes orno)

Diagnostics
"
!

on
[ ]

i s

- dEFc
Default Config
{yes or no)

dEFh
Default Selpoints
(yes or no)

gk St
Display Test
(yes or no)

SESE

Switch Test
(yes or no)

| Signal High
LPRE |

Loop Break Enable
(yes or no)

«
‘ i
(®HL9 ! AL 92 aigorithm 1 or 2

MP,dI

Three-mode (Proportional, Integral and Derivative)
i control with a "load line" setting. i
P d _ . Two-mode (Proportional and Derivative) control with
™. manual reset {load line).
I ON/OFF control (note that Qutput must be a switch-
cnafF ing output - either relay or pulse voltage or triac - see
Qutput Configuration).
! ¥ Causes control lo NOT be used. "nonE" cannot be
! non E

chosen for Algorithm 1 unless Algorithm 2 has been
praviously set to "nonE." Choosing "nonE" for both
Algorithm 1 and 2 will cause the controllertoactas an
| indicator only (the Process Value will appear in the
upperdisplay and the lower display will remain blank). |

I g ;
! f: HP LJ: Retransmitting Output Types

! | ckl :’I Control Output 1 i
EA

nonf No Assignment

| Process Value |

lekbl c’iContrcﬂ Output 2 i Actuator Position

5P | Setpoint (scaled to Stpt
' High and Low Limits -
‘ i see Control Setup)

Slot 7 Hardware
e @
i
ci :I
Slot 7, Contact 1 Def.

see
c2 7

|| Slot7,Contact2Def. |
| see(19) L

Depends on hardware.

Referto Model Number
for all possibilities,

(@ EYP 1 EYPE eorype

This setling determines how the resulls of the control algorithm are applied |
to a DIRECT acting control output. This screen will not appear unless the
corresponding control action is “direct.”

|
|
31.”'}

Calculated percent demand is applied without modification.
] : Calculated percent demand is applied without modification. The default
DL o gain ratio is 2:1.
. Calculated percent demand is constrained by the minimum and maximum
FRn | power settings (Control Setup). "FAn" has a minimum on-time 02 seconds,
The default gain ratio is 4:1.
H E’ o i Calculated percent demand is squared. The default gain ratio is 16:1.
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O

:E' a‘::|f:c-'

RA-r

= [

SELa

A-nnl

leine

LAcE|

5 Hd

HALE

Eflf_‘ l:

i
il 2
1 Contact In Definition

The Contact Definition screen determines which of the optional contact closure
functions is assigned to the Contact Inputs (Slot 6 Input 1 is Terminals 34 & 36;
Slot 6 Input 2 Is Terminals 35 & 36) (Slot 7 Input 1 is Terminals 31 & 33; Slot 7
Input 2 is Terminals 32 & 33).

| Controller will acknowledge any existing LATCHING alarms as long as contacts
are closed.

Controller will use the remote setpoint input for the control setpoint as long as
contacts are closed.

Cantroller will switch the local tuning set from Tuning Set 1 to Tuning Set 2 as
long as contacts are closed. The Setpoint Select key will NOT lunction and the
Selpoint Select variable can NOT be changed (if Set has already been selected
using the Setpoint Select key, the contact will NOT function).

i Controller will switch lo manual (Auto/Manual Select option must be present) as
i long as contacts are closed. Either the present process percent out or the
"manual percent preset' outis used, based on the Auto/Manual Transfer Type

(see Loop Config). ON/OFF outputs will be converted to time proportioning . |

using the Manual Percent Out setling and Cycle Time (default cycle time is 15
saconds for relays, 10 seconds for all other switching outputs — see Tuning Set
1.& 2 Setup). As long as the contact is closed, the Auto/Manual key will NOT
function. Percent out CAN be changed from the keypad (if Manual has already
been selected using the Auto/Manual key, the contact will NOT function). Note
that the Auto/Manual contact in will NOT function if "HAL" is in effect (the
contact must be cycled after "HALt" terminatas).

Controller will stop calculating (freeze) the reset term and use current value for
. control as long as contacts are closed.

control action as long as contacts are closed. Note that this definition is NOT
available with Heat/Cool control or Dual control.

| Controller will use the present process value for control {sample and hold) as
long as contacts are closed.

| Controller will use the Safety Percent Out setting (see Control Con-figuration)
as long as contacts are closed. Note that ON/OFF oulputs will be converted to
time proportioning using the Salety Parcant Out setting and Cycle Time {default
cycle time is 15 seconds for relays, 10 seconds for all other switching outputs
—sae Tuning Set 1 & 2 Setup).

= =
HEE il Control Action 1

rEY

dir

(Does not appear if Algorithm 1 is set to "nonE")

Control Output 1 will be reverse acting and Control Qutput 2 {if present) will be
| direct acting. Using proportional conlrel (Pid or Pd-r) with a REVERSE acting
| Output 1 causes the percent demand to decrease as the process value rises

towards setpoint. Using ON/OFF control with a REVERSE acting Output 1

causes the output to turn off if the process value is above setpoint.

Control Output 1 will be direct acting.Using proportional control {Pid or Pd-r) with
a DIRECT acting Output 1 causes the percent demand o increase as lhe
process value rises towards setpoint. Using ON/OFF control with a DIRECT
acling Output 1 causes the outputtotum onifthe processvalue is above setponnl

1261-IN-003-0-00

Controller will toggle the control action from whatever it was to the opposite |

Hardware Assignments

@
'A5Y {R592
A533A59Y

£EL lcontrol Output 1
e £l E| Control Qutput 2

IRL e { Aam 1

AL e 2 Mam2

i - nan£ NoAssignment

L - A~ Retran Output, see@
E F,’ - gi Electric Actuator, Open

E A1 - £ Electric Acluator, Close

1@ SLE 15LE 2 wareware
CLEFoLEY e

il ‘:’H: Form A Relay

. 'r i Ye| Form C Relay

Outputs | |

cbp

Hardware Assignments . |
Inputs

| A595 |
'AS3E

' Prc r| Process Input 1
! Remote Setpoint

nonE NoAssignment

@5LES

: Non-Contact Voliage i

/550 torssm {12vdc)

&=

Current (0-20mAdc max.)
cur ,-I 4-20 mAdc (ordered for Control ‘
' Out or for Retransmitting Out)

| Voltage (0-10 Vdc max.)
[ 4y "y Ll 0-10 Vdc (ordered for Control Out; |
YBEE| 1.5 vde ordered for Retransmit- |

i ting Qut)
| £ Re| Triac (24 to 240 Vac)
| i . Power Supply
Pg 8 = 24 Vdc, 35 mA maximum

9 =30 Vdc, 35 mA maximum |

n & n EI No hardware installed

Analog Output Signals (by Model No.):

dor?7 = 41020 mAde
4 = 01010 Vde
6 = 1105 Vde

mJa:. .‘:|1 -5 Vdc (ordered for Remote

| n & n E! No hardware installed

Hardware

QLERIGLE 7w

b u| Universal (process) Input :

; HE-: CT Input for Heater Bumout
‘ O (0-50 mA ac max.; 0-100 Amps)
i : n I Dual Contact Closure Input

. Current {(0-20 mAde max.)
cur r! 4-20 mAdc (ordered for Remote
Setpoint Input) [

Voltage (0-10 Vde max.)
Setpoint Input)

E i Electric Actuator Slidewire Input
' 10012 to 25000

. Power Supply

| 8 = 24 Vdc, 35 mA maximum

"9 = 30 Vde, 35 mA maximum

d7 | RS-485 Digital Communications

Analog Inpul Signals (by Model No.):

4 to 20 mAdc ‘

3 =

4 = 1105Vde ;
H = 20 Amp HBO Transformer !
P = 100 Amp HBO Transformer

I
(Scale for Current or Voltage is !
-1999 to 9999) |
|
I
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Security T Reset {Infegral) 2 360
. Security Level j Nong i Rale (Derivative) 2 60
Password Nene T Cycle Time 2 (Relays = 15) 10
System B T Spread 2 o
Firmware Version/Revision (as installed) Tuning Set 2
Loop Setpoint 2 B o
. Setpoint Source Local Proportional Band 1 25 |
! Setpaint Select Key Define Local-Local T LoadLined o
| Local Setpoint Select tun1 1. Reset{Integral) 1 360
Auto/Manual Key Enable if ordered, Yes T Rate (Derivative) 1 &0 |
Powerup Type Aulomatic | 1 CycleTime 1 (Relays = 15) 10|
Setpcint Ramp Enable No @ T Spread 1 0
Ramp Rate Up 9989 T ~Proportional Band 2 25 |
; Ramp Rate Down 9999 oo Load Line 2 o
i Bargraph Type Nong | T Resel (Integral) 2 = 360 |
Z — Bargraph Scaling Faclor - 1 T Rale (Derivative) 2 50
Control — - T Cycle Time 2 B {(Relays =15) 10 |
Setpoint Low Limit Input Scale Low T Spread 2 o T o !
| Setpoint High Limit —Inpul Scale High ' Input i - |
Hysteresis Out 1 1 Slot 5 Hardware Type {see Model Number)
Minimum Power Out 1 e 0 i Slot5 Sensor Type _ (Default = None)(see Model Number)
Maximum Power Out 1 - 100 Slot 5 Assignment Process Input
- Slew Rate Filter Out 1 100 Slot 5 Eng. Units (Default = °F)(see Model Number)
Hysteresis Out 2 1 Slot 5 Sensor Correct - o
___Minimum Power Out 2 0. Slot § Filter Window s 0
“Maximum Power Qut 2 o0 Slot 5 Decimal Location ]
Slew Rale Filter Out 2 - 100 -  Slol 6 Hardware Type {see Model Number)
Manual Percent Preset 0 ‘Slot 6 Assignment (see Model Number) |
Electric Actuator Deadband 1.0 Slot & Eng. Units (HBO only) Amps
Autotune | Slot & Sensor Correct [1]
__Aulotune Type None " Siot 6 Filler Window {Remate Sipt. =5)0 |
Aulotune Response 1.0 —__ Slot 6 Decimal Localion 0
Adaplive Tune Enable No Alarm T
| Oscillation Limit I Alarm 1 Acknowledge i No
| Tuning Set 1 ) — T Alarm 1 Type {Default = None)(see Model Number) |
t Selpeint 1 ) o] f Alarm 1 Selpoint 4]
t+ ___ Proportional Band 1 25 ~t  Alamm 1 Hysleresis 1
t Load Line 1 . 0 — Alarm 2 Acknowledge B No |
Lt Resel (Integral) 1 360 _Alarm 2 Type {Default = None)(see Model Number)
t Rate (Derivalive) 1 60 | i Alarm 2 Setpoint [1]
T Cycle Time 1 _ {Relays =15) 10 ! 5 Alarm 2 Hysleresis 1
. F ¢ Spread 1 o | b Loop Break 1
_ t Proportional Band 2 2.5 . *F Heater Burnout 0
t __ Loadline2 o
1 Defauit Selpolnts Setup Defaults
Security | Slot 7 Contact 1 Definition None
__Security Type None Slot 7 Contact 2 Definition None
Set Code 1 1 Output
B Set Code 2 2 Siot 1 Hardware Type {see Model Number)
- Set Cq_de 3 3 Slot 1 Assignment (see Model Number)
Set Code 4 4 Slot 1 Output Signal Low (see Model Number)
by Set Code 5 5 Slot 1 Oulput Signal High (see Model Number)
Loop - i Slot 2 Hardware Type {see Model Number)
| Tuning Set Enable 1-2 Slot 2 Assignment - {see Model Number)
_____ Remole Setpoint Tuning Set Select tun2 Slot Retran Type Process Value
___ Sensor Break (Bum) Mode  Up (outputs off; alarms upscale) Slot 2 Output Signal Low {see Model Number)
Auto Compensation Type Process Slot 2 Qutput Signal High {see Model Number} |
Auto/Manual Transfer Type Process Slot 3 Hardware Type (see Model Number) |
Control } Slot 3 Assignment (seea Model Number)
Algorithm 1 PID | Slot 4 Hardware Type (see Model Number)
Control Action 1 Reverse . Slot 4 Assignment (see Model Number)
PID Type 1 Linear Alarm )
Algorithm 2 if ordered, PID | Alarm 1 Type (Default = None)({see Model Number)
PID Type 2 Lingar | Alarm 1 Standby Time [{]
Salely Percent Out 0 |~~~ Alarm1 Latch Enable No
__Input | Alarm 2 Type (Default = None){see Model Number)
Slot 5 Hardware Type Universal | Alarm 2 Standby Time : _ o
Slot 5 Sensor Type {Default = None)(see Modsl Number) | Alarm 2 Latch Enable - No
Slot 5§ Assignment Process Input 1 | Loop Break Enable No
Slot 5 Inpul Scale Low (see Model Number) | Calibration T
Slot 5 Input Scale High (see Model Number) Slot 5 Signal Low (see Calibration) _
- Slot 5 Input Signal Low (see Model Number) Slot § Signal High (see Calibration)
Slot 5 Input Signal High (see Model Number) _Slot 5 Compensation Low (see Calibration)
Slot 6 Hardware Type (see Model Number) Slot 5 Compensation High (see Calibration)
- Slot 6 Assignmant (see Model Number) Slot 6 Signal Low (see Calibration)
Slot & Input Scale Low (see Model Number) _ Slot & Signal High (see Calibration)
Slot & Input Scale High (see Model Number) ' D i
Slot & Input Signal Low (see Model Number) Load Default Config. No
Slot 6 Input Signal High (see Model Number) Load Default Setup No
_____Slot & Contact 1 Definition None Display Test No
Slot & Contact 2 Definition None Switch Test No
Slot 7 Hardware Type (see Model Number)
Conflguratlon Defaults -

Note that the controller will be shipped "as ordered” by model number. "Default" and “As Shipped” are the same (with four exceptions), but are model
number dependent as noted by items labeled "see Model Number." The four exceptions are Slot 5 Sensor Type, Slot 5 Eng. Units, and Alarm 1 &2 Type.

1261-IN-003-0-00
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MODEL 1| Q| |- [
Field No. 1 2 3 4 5 6
Field 1, 2. CONTROLLER
0- Series 10
5- Series 15

Field 3. CONTROLLER SIZE
Q- Quarter DIN

Field 4. OUTPUT SLOT 1

Control Qutput 1

Q- None®

2 - Pulse Non-Contact Voltage for SSR (12 Vdc)

3- Current (4 to 20 mAdc)

4 - Voltage (0 to 10 Vdc)

C - Low Resolution Current (4 to 20 mAdc)(Series 10 ONLY)

G - Low Resolulion Vollage (O to 10 Vdc)(Series 10 ONLY)

R - Relay {(Form A)

T - Triac {24 to 240 Vac, 1 Amp)

V - Indicator {(No Output)

Alarm

A - Form A Relay for Alarm 1 or Program Event 1 {shipped as Process High Alarm)**
“Use ONLY if Field 13 is "S" (Form C Relay Control Output) and no Alarm 1 is wanted.

** Order here ONLY if Field 13 is "S" (Form G Relay Control Output).

Field 5. OUTPUT SLOT 2
0- None
ontrol t2
1- Relay (Form A)
2- Pulse Non-Contact Voltage for SSR (12 Vdc)
3- Current (4 to 20 mAdc)
4 - Voltage {0 to 10 Vdc)
C - Low Resolution Current (4 to 20 mAdc){Series 10 ONLY)
G - Low Resolution Voltage (O to 10 Vde){Series 10 ONLY)
T- Triac (24 to 240 Vac, 1 Amp)
Alarm
A - Form A Relay for Alarm 2 or Program Event 2 or 3 {shipped as Process High Alarm)
Augxilia tput
6 - Retransmitting Output (1 to 5 Vde) shipped as Process Output,
programmable to Setpoint Qutput or Percent Output.
7 - Retransmitting Output (4 to 20 mAdc) shipped as Process Output,
programmable to Setpoint Output or Percent Output.
Transmitter Power Supply
8 - Regulated Power Supply {(24Vdc, 35 mAdc maximum){Series 15 ONLY)
9 - Regulated Power Supply (30Vde, 35 mAdc maximum){Series 15 ONLY)

Fields 6, 7. INPUT SLOT 5§
Universal Input (field selectable) for TC, Current, Millivoltage, Voltage, and RTD inputs.
Decimal point programmable (depandent on scale). (RTD input opticnal on Series 10.)
Thermocouple

KF - Type K, -100°F to 2400 °F PF - PL-I, 0°Fto 2500 °F
KC - TypeK, -75°Cto 1320°C PC - PL-ll, -20 °C 1o 1375 °C
JF - Typed, -100°Fto 1600 °F CF - TypeC, 0°Fto 4200 °F
JC - Typed, -75°Cto 875°C CC - TypeC, -20°Clo 2320°C
EF - Type E, -100°F to 1800 °F NF - TypeN, -100°Fto 2400 °F
EC - TypeE, -75°Cto 875°C NC - TypeN, -75°Clo 1320°C
RF - Type R, 0 °F to 3100 °F MF - NifNi Mo, 32°Flo 2500 °F
RC - TypeR, -20°Cto1705°C MC - Ni/NiMe, 0°Clo 1371°C
SF - Type S, 0 °F to 3100 °F TF - TypeT, -350°Fto 70O°F
SC - TypeS, -20°Cto1705°C TG - TypeT, -215°Cto 375°C
BF - TypeB, 100 °F1to 3100 °F

BC - TypeB, 37°Cto1817°C

Current and Voltage

C1 -Current 410 20 mAdc -1999 to 9999

V1 -Voltage Oto 5 Vdc -1899 o 9999
Vz -\Voltage 1l 5  \Vde -1999 1o 9999

V3 -Voltage Ote 10 Vdc -1899 to 9999
V4 -Voltage Ote 100 mVdc -1999 to 9999
V5 -Voltage -10to 10 mVdc -1599 to 9999
VB -Voltage Oto 10 mVdc -1999 to 9999
RID

8F -PLT100 DIN (0.003850Q/Q/°C) -199.9 °Fto 999.9°F
8C -PLT100 DIN (0.003850/(»°C) -199.9 °C to B50.0°C

Field 8. INPUT SLOT 6

0- None

1 - Dual Contact Closure, programmable to Manual Select, Second Local Setpoint and
Tuning Constants, Toggle Output Action, Sample & Hold, Freeze Reset, Halt, Run/
Hold Programmer, Reset Programmer, Run/Hold Timer, Reset Timer,

2 - Digital Communications {(RS-485)(Series 15 ONLY)

3- Remote Setpoint (4-20 mAdc)

4 - Remote Setpoint (1-5 Vdc)

1261-IN-003-0-00
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Field 8. INPUT SLOT 6 (continued)

. E - Electric Actuator Slidewire Feedback Input*

H - Heater Burnout Current Transformer Input {0 to 20 Amps)**

P - Heater Burnout Current Transformer Input (0 to 100 Amps)**

Transmitter Power |

8 - Regulated Power Supply (24Vdc, 35 mAdc maximum)(Series 15 ONLY)

9 - Regulated Power Supply (30Vdc, 35 mAdc maximum)(Series 15 ONLY)
*Output 1 and 2 must be Triac/Triac or Relay/Relay.

** Select an alarm from one of the alarm fields.

Field 9. OPTIONS

0- None

1- Auto/Manual

2 - Ten Step Ramp/Soak Programmer”

3 - Both Option 1 and Option 2

4 - Timer Function*

5 - Both Option 1 and Option 4

*Programmable from 0 to 9999 hours; or 0 to 89 hours, 59 minutes; or 0 to 99 minutes,
58 seconds (shipped as hours and minutes). Program Events or Timer Alarms can be
ordered in Field 4, 5, 11 and 13.

Field 10. INPUT SLOT 7

0- None

1 - Dual Contact Closure, programmable lo Manual Select, Second Local Setpoint and
Tuning Constants, Toggle Output Action, Sample & Hold, Freeze Reset, Halt, Run/
Hold Programmer, Reset Programmer, Run/Hold Timer, Reset Timer.

2 - Digital Communications (RS-485)(Series 15 ONLY)

Transmitter Power Supply

8- Regulated Power Supply (24Vdc, 35 mAdc maximum)(Series 15 ONLY)

9 - Regulated Power Supply (30Vdc, 35 mAdc maximum)(Series 15 ONLY)

Field 11. OUTPUT SLOT 4*
Alarm 2
Form A Relay; shipped NO, field configurable to NO/NC; field configurable
Standby and Latching function.
0- None
1 - High Deviation
2 - Low Dewviation
3 - Deviation Band {deenergized in the band)
4 - Deviation Range Band (energized in the band)
5- Process High
6 - Process Low
B - Loop Break Relay
H - Heater Burnout**
T - Timer Alarm Relay
Program Event 2
P - Program Event Relay
*This Field is NOT available if Field 13 (Slot 3) is "C" or "S" (Form C Relay).
** Requires Healer Bumout Curmrent Transformer Input (Field 8).

Field 12, POWER SUPPLY
Q- 8BS to 250 Vac, 50/60 Hz

Field 13. OUTPUT SLOT 3

0- None
Alarm 1

Form A Relay; shipped NO, field configurable to NO/NC; field configurable
Standby and Latching function.
1 - High Deviation
2- Low Deviation
3 - Deviation Band (deenergized in the band)
4 - Deviation Range Band (energized in the band)
5- Process High
6 - Process Low
B - Loop Break Relay
C - Form C Relay for Alarm 1 (shipped as Process High)
H - Heater Bumout*
T - Timer Alarm Relay
Progr: vent 1
P - Program Event Relay
Control tput
R - Form A Relay for Control Output 2°*
S - Form C Relay for Control Output 1
“Requires Heater Bumout Current Transformer Input (Field 8).
** Only if Retransmitting Qutput ordered in Field 5 (Slot 2).

Flelds 14, 15. SPECIALS
00 - None

01 - Shipped without Housing (order Housing separately)
02 - Hardware Security Lock
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CALIBRATION

Slot 5 Input Signal Low ("SgL5") Attach the proper source {or resistor) to Terminals 38 and
39 (Terminal 38 is plus and Terminal 33 is minus for thermocouple, volt, millivolt and
milliamp; the same terminals are used for RTD). Adjust the sourcefresistance according to
the Table. Note that calibrating thermocouple inputs requires a low and high signal for each
of the two thermocouple groups (pick one thermocouple type from each group).

Once the source is properly set, press the Auto/Manual key. The controller will display the
message "cal busy" ("cAL bUSY") and begin the low end calibration procedure.

Once "cal busy" disappears, press the Function key to bring up Slot 5 Signal High.
Slot 5 Input Signal High ("SgH5") Adjust the source/resistance according to the Table.

Once the source is properly set, press the Auto/Manual key. The contreller will display the
message “cal busy" and begin the high end calibration procedure.

The “cal busy" message will be replaced by either a "cal done" {"cAL donE™) or "cal bad”
("cAL bAd") message. If the "cal bad" message appears, press the Function key to retumn
to the Signal High screen, then press the Setpoint Select key to back up to the Signal Low
screen. Check conneclions and signal levels and repeat the Input Signal Low and Input
Signal High calibration.

If "cal done" appears, press the Function key to bring up the Slot 5 Inpul Signal High screen,
then press the Function key again to bring up the Slot 5 Compensation Low screen.

Slot 5 Compensation Low ("cPL5") Attach the precision resistance box to Terminals 37
and 39 asshownn the Figure. Adjust the resistance according to the Table. Once the source
is sel, press the Auto/Manual key. The controller will display the message "cal busy" and
begin the low end compensalion procedure.

Once the "cal busy" message disappears, press the Function key to bring up the Slot 5
Compensation High screen.

Slot 5 Compensation High ("cPH5") Adjust the resistance according to the Table. Once
the source is set, press the Auto/Manual key. The controller will display the message “cal
busy" and begin the high end compensation procedure.

The “cal busy" message will be replaced by either "cal done® or "cal bad.” If "cal bad"
appears, press the Function key to retum to the Compensalion High screen, then press the
Setpoint Select key to back up to the Compensation Low screen. Check connections and
signal levels and repeat the Compensation Low and Compensation High calibration.

If “cal done" appears, press the Function key to bring up the Slot 5 Compensation High
screen, lhen press the Functlion key again to bring up the Calibralion Header screen.

Repeat the entire calibration procedure for each of the input types included with the
controller (2 thermocouple, millivelt, Volt, milliamp, and the optional RTD). Be sure
to verify calibration before returning the controller to use.

Press the Display key to return o the Operating mode or press the Setup key to continue
through the Caonfiguration mode (or press the Run/Hold key to go backwards through the
Configuration mode}. There is no timeout from the Configuration mode ~ the Display key
must be pressed lo return 1o the Operating mode.

If the controlier is equipped with any optional analog inputs, once all of the possible
process input signals have been calibrated, continue on with the calibration proce-
dure for Slot 6.

Slot 6 Input Signal Low ("SglL6") Attach the proper source to Terminals 34 and 35
(Terminal 34 is plus; Terminal 35 is minus). Note that if the controller Is equipped with the
heater burnout current transformer, it must be disconnected for this calibration procedure
(the current transformer input is calibrated using a DC voltage input). Adjust the source
according to the Table.

Once the source is set, press the Aulo/Manual key. The controller will display the message
“cal busy" and begin the low end calibration procedure.

Once the "cal busy" message disappears, press the Function key to bring up the Slot 6 Input
Signal High screen.

Slot 6 Input Signal High ("SgH6") Adjust the source according to the Table. Once the
source is set, press the Auto/Manual key. The controller will display the message “cal busy*
and begin the high end callbration precedure.

The "cal busy" message will be replaced by either "cal done" or "cal bad." If the "cal bad®
massage appears, press the Function key to return to the Signal High screen, then press
the Function key repeatedly to return to the Signal Low screen. Check connections and
signal levels and repeat the Input Signal Low and Input Signal High calibration.

If"cal done” appears, press the Function key to bring up the Slot 5 Input Signal High screen,
then press the Function key again to bring up the Calibration Header screen.

Press the Display key to retumn to the Operaling mode. There is no timeout from the
Configuration mode — the Display key must be pressed to return to the Operating mods.

’ Compensation Resistor

Connect to Terminals as shown below for
Zero (Input Signal Low) and Span (Input Signal High).

Thermocouple Volit, millivolt and milliamp

Volt, mV, mA Source
1uV, 1pA Resolution
0.02% Accuracy

MUST remain in place

RTD
| RIDB - ;
Compensation Resistor ] ATD A £ Resistor Box )
MUST be removed ATDB - 0.001 Ohm Resclution
; Y ek 0.01% Accuracy
||copper wire )

Short Terminals 37 and 39 during RTD Zero and Span. ————

During the entire RTD calibration procedure, do not allow the resistance between
ANY two of the 3 terminals to exceed 500 (when making connections, if the
terminals should "open,” allow at least 3 minutes for the input to "settle”).

Thermocouples | |_ ==
| K, E, Millivoits | Volts  Milliamps | RTDs ’
: .PLIL,C,N,| R,S,B |
i | NUNI Mo, T | |
|| SeL5 | 0.000mV| 0.000mV| 0.000mV[ 0.000V 0.000mA|000.00 2
| SgH5 [100.000 mV| 21.000 mV |100.000 mV | 10.000 V| 20.000 mA| 500.000 0
! cPL5 500.000 Q' 500.000 O Compensation Not Required 000.000 Q2
| _cPH5 |1000.000 0 1000.000 Q; Compensation Not Required 500.000 Q
|~ T Slot € Input Type (Source) [ Electric
I HBO i Volts Milliamps Actuator
__SgL6 0000Vdc | 0.000Vde , 0.000mAde | Closed _
SgHE 7.070Vde | 10.000Vdc |  20.000 mAdc Open

Connect to Terminals as shown below for Slot 5
Compensation Low and Slot 5 Compensation High.

Thermocouple

) . 37, RTDB . | Resistor Box
Compensation Resistor i 15 | 0.001 Chm Resolution
MUST be removed 39. RTDB P 0.01% Accuracy

|copper wire!

Resistor Box
0.001 Ohm Resclution
0.01% Accuracy

Compensalion Resistor ‘ |

38 HATDA 2
MUST be removed

=33 RATDB ] |

T Jro
_lcopper wire ’

Short Terminals 38 and 39 during RTD Compensation Calibration. —

During the entire RTD calibration procedure, do not allow the resistance between
ANY two of the 3 terminals to exceed 50010 (when making connections, if the
terminals should "open,” allow at least 3 minutes for the input to "settle").

Slot 5 Input Type (Source/Resistance)

1261-IN-003-0-00
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ELECTRIC ACTUATOR POSITIONING CALIBRATION

Ifthe controlleris equipped with the electric actuator positioning inputin Slot 6, the slidewire
potentiometer must be left in place for the calibration procedure.

Slot 6 Input Signal Low ("SgL6") With the message "cLoS" (for close) appearing in the
lower display, press the Auto/Manual key. The EA Closed output will tum on, forcing the
actuator toward the closed position {"cal buSy" will be displayed). Once the actuator
reaches the closed poesition, the input reading will be taken.

Once "cal busy" disappears, press the Function key to bring up Slot 6 Signal High.

Slot 6 Input Signal High ("SgHE") With the message "oPEn" appearing in the lower
display, press the Auto/Manual key. The EA Open output will turn on, forcing the actuator
toward the open position ("cal buSy" will be displayed). Once the actuator reaches the
open position, the input reading will be taken.

The "cal busy" message will be replaced by either “cal done" or "cal bad.” If the "cal bad"
message appears, press the Function key to return to the Signal High screen, then press
the Function key repeatedly to return to the Signal Low screen. Check connections and
signal levels and repeat the Input Signal Low and Input Signal High calibration.

If “cal done" appears, pressthe Function key to bring up the Slot 5 Input Signal High screen,
then press the Function key again to bring up the Calibration Header screen.

Press the Display key to return to the Operating mode. There is no timeout from the
Configuration mode — the Display key must be pressed to retumn to the Operating mode.

Barber-Colman Serles EA 7X Actuator Wiring

Note that slidewire must NOT
have any self-supplied voltage!

ZEun

=%

8 CCW (Open)
S

7 CW (Close)

|o])@]

@

Note:
When driving actuator motors, add Metal Oxide Varistors (MOVs)
RV1 and RV2 to actuator terminals as shown.

X Motor
RV1 ® ~+ Windings
Tm— 3 S QQ Salenold
- E QJ CCW = Brake
/ . fiye L2 @ ~
L1

(&) (not used)

For both diagrams shown,
100% output (Open-ON) causes fully CCW actuator rotation,
and 0% output (Close-ON) causes fully CW actuator rotation.

For Output 1 (Open) ON, slidewire
terminals 4 and 8 of the actuator are shorted,

For OQutput 2 (Close) ON, slidewire
terminals 4 and 7 of the actuator are shorted.

RAV1 and RV2 Line
BC Part Numbers Voltage To reverse the direction of the actuator,
37212 120 interchange wires to actuator terminals 7 and 8,
and also terminals 2 and 3.
37-213 240
Barber-Colman Series EA 2X, 4X, 5X, 6X Actuators Wiring
B | Note that slidewire must NOT
3 3 have any self-supplied voltage!
= A 8
=S ! 1 @‘1 CCW (Open)
ke o2
=K \, } e 7 @_T CW (Close)
- B RV1 i
E RV2 :
/ 7 f | 22— —T000
L1 @ Fleld Winding |

4=
=)
J=

=
=
s Sep——

*Fuse L2 ONLY on 240 Vac applications. Use 1 Amp fuses on L1 and L2.

1261-IN-003-0-00
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WIRING THE CONTROLLER
Observe all Local and National Wiring Codes.

REFER TO THE MODEL NUMBER LABEL ON THE SIDE OF THE CONTROLLER.
Wire using NEC Class 1 wiring rated 75°C {167°F) minimum or in accordance with an
equivalent national wiring standard. For supply connections, use No. 16 AWG copper
stranded wire only. Up to 14 AWG copper stranded wire maximum may be used if the
controller is wired using #6 ring lugs.

A switch or circult breaker must be included in the enclesure (panel) in close proximity to
the controller and marked as the disconnecting device.

©s

Class 2 wiring must be separated a minimum
of 1/4 inch from any Class 1 conductors.

U.L. File E57965

The controllers described in this document may consist of the following assemblies:

A-13843-2, -2-1, -102, -102-1, -3, -3-1, -103, -103-1, -4, -4-1, -104, -104-1
A-13856-1, -1-1, -101, -101-1, -2, -2-1, -102, -102-1, -202, -202-1
A-13857-1, -1-1, -2, -2-1, -3, -3-1

A-13873-1, -1-1, -101, -101-1, -201, -201-1

A-13947, -1, -1-1

A-13989-1, -1-1, -101, -101-1

(The assemblies shown below may be followed by suffix letters or numbers):

A-13B40 A-13848 A-13855 A-13859 A-13872  A-13020 A-13958
A-13B44  A-13852 A-13858 A-13860 A-13878  A-13939 A-13977

IMPORTANT WIRING NOTES:

The use of an"RC" networkis recommended with all switching outputs in order to suppress
electrical noise. Install the RC network as close to the load as possible and in compliance
with local and national electrical codes. Barber-Colman part no. 50-1485 can be used on
120 Vac applications and 50-1486 can be used on 240 Vac applications.

L2 L

L =i
— 8 @

[ R Network |

MOV

I
I
I
I
b ]

Note that MOV's are NOT polarity sensitive.

2 Amp, 240 Vac
rasistive max, load
50 VA inductive max. load

In addition, SOME relay outputs are shipped from the faclory with a Metal Oxide Varistor
{MOV) wired across the relay terminals. If these devices have been included, they MUST
be left in place. They are provided in order to extend the life of the relay contacts.

POWER SUPPLY WIRING
Check Field 12 of the 15-digit controller model number.

A "0" indicates the controller is equipped with the standard universal {85 to 250 Vac,
50/60 Hz) power supply.

MNHXK-XAXXX-XX0-X-XX
L B5to 250 Vac

Power Supply | . Signal Ground
JoEARTH 1, | 7 I
D onaunnx%-‘ ; | 40! !
Earth P — !
a5 L2
(2} (NeuTRAL) Ground =
85/250 VAC L2

oS e

Connect directly to Machine
Grounding Terminal Bar

1261-IN-003-0-00

SLOT 1 WIRING
Check Field 4 of the 15-digitcontroller model number (see the label on the side of the case).
Slot 1 is associated with Terminals 8 and 10 of the controller.

XXX C-XXXXX-XXX-X-XX

Control ——

None

Pulse Non-Contact Voltage for SSR (12 Vdc)
Current (4-20 mA)

Voltage (0-10 Vdc)

Low Resolution Current (4-20 mA)

Low Resolution Voltage (0-10 Vdc)

Relay (Form A)

Triac (24-240 Vac, 1 Amp)

Indicator (No Output)

nmmuwwnmenwn

<H4IOOFWNOS

>
»2
IIa

Relay (Form A)

R or A = Form A Relay (NO contact)

Control or Alarm L2 L1
Form A Relay |
e | 9 =3k
— Elm
51.31 1 |—1° %’ .
A0k 2 Amp, 240 Vac -

resistive max. load
50 VA inductive max. load

Note that a Form A Relay ordered as an Alarm (option "A") occupying Slot 1 can be
field configured to NO or NC.

A Form A Relay ordered as a Control Qutput (option "R") is FIXED as NO.
(See "Relay Contacts")

T=Triac
| Control Output L2 L
L Triac ]
! 0+ =
SLOT 1 |—1° %
I 1 Amp, 240 Vac

10— i
) i resistive max. load
250 VA inductive max. load

50 mA minimum load

In order to insure that triac outputs will fully turn on, the load must draw a minimum of 50
mAac rms current when conducling. If a load is suspected or known to require less than
50 mA, the resistor kits shown below can be purchased from Barber-Colman Company.
The resistor is meant to be wired in parallel with the load and will serve to increase load
current above the 50 mA minimum.

Kit : Nominal
Number Description Voltage
71-934-000 2K O, 10 W, leaded, wire-wound resistor. 120 Vac
71-934-100 4K 0, 20 W, leaded, wire-wound resistor. 240 Vac

Caution: Resistor gets "hot" when powered. Keep away from wiring, case, ete.

" Control Output |
DC, Pulse DC !

Pulse Non-Contact Voltage for SSR (12 Vdc)
Current (4-20 mA)

Voltage (0-10 Vdc)

Low Resolution Current (4-20 mA)

Low Resolution Voltage (0-10 Vdc)

:§_|+
SLOT1 |

DoOsWN
nwonounn

10—
Current, Voltage,
12 Vde for SSR
0=

- —10@

12 Vde for SSR: 1K Ohm minimum load
dorC = Current: 750 Ohm maximum load

dorG = Voltage: 1K Ohm minimum load

{current limited to 30 mA max.)
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SLOT 2 WIRING
Check Field 5 of the 15-digit controller model number {see the label on the side of the case).
Slot 2 is associated with Terminals 7 and 8 of the controller.

AXXX-TXXXK-XXX-X-XX

Slot 2 s
0 = None

Control
1 = Relay (Form A)
2 = Pulse Non-Contact Voltage for SSR (12 Vdc)
3 = Current (4-20 mA)
4 = Voltage {0-10 Vdc)
C = Low Resolution Current (4-20 mA)
G = Low Resolution Voltage (0-10 Vde)
T = Triac (24-240 Vac, 1 Aamp)

Alarm
A = Relay (Form A)

Auxiliary Output
6 = Retransmitting Output (1-5 Vde)
7 = Retransmitting Output (4-20 mAdc)
Transmitter Power Supply
8 = 24 Vdc Power Supply, 35 mA maximum
9 = 30 Vdc Power Supply, 35 mA maximum

[ contral or Alarm | 1 = Relay (Form A)

|  Form A Relay A = Relay (Form A)

| 5 Lz L1

| sLOT2 I =i !

! (B o 7 @“

|..____.. ot 8 F—'n:-o- |
e |

2 Amp, 240 Vac
resistive max. load
50 VA inductive max, load

Mote that a Form A Relay ordered as an Alarm {option "A") occupying Slot 2 can be
tield configured to NO or NC,

A Form A Relay ordered as a Control Output (option "1") is FIXED as NO.
(See "Relay Contacts")

c;glt:"zlg:?g' 2 = Pulse Non-Contact Voltage for SSR (12 Vdc)
; 3 = Current (4-20 mA)
(T 4 = Voltage (0-10 Vdc)
sloT2 C = Low Resolution Current (3-20 mA)
G G = Low Resolution Voltage (0-10 Vdc)
8= 6 = Retransmitting Output (1-5 Vdc)
7 = Retransmitting Output (4-20 mAdc)
Flerrsnsmitting
Output Current, Voltage,
704+ 12 Vdc for SSR |
sLoTz + = i
@ - - |
2 = 12Vdc for SSR: 1K Ohm minimum load
3,7orC=  Current: 750 Ohm maximum load

4,6orG= Voltage: 1K Ohm minimum load
(current limited to 30 mA max.)

T =Triac
— L2 L1
Control Output |
T_rlar: 7 @
—
SLOT2 =
: 1 Amp, 240 Vac
18- resistive max. load
250 VA inductive max. load

50 mA minimum load

Refer to Slot 1 wiring information for notes about Triac loads.

éﬁﬁ'ﬁé-ﬂ}ﬂamlmri 8 = 24 Vdc Power Supply, 35 mA maximum !
Power Supply | 9 = 30 Vdc Power Supply, 35 mA maximum ;
(7 I |

sLoT2 —7 i

Em i Transmitter T 4 g

35 mAde maximum load =
1261-IN-003-0-00

SLOT 3 & 4 WIRING
Check Field 13 and Field 11 of the 15-digit controller model number (see the label on the
side of the case). Slot 3 is associated with Terminals 5 and 6 of the controller. Slot 4 is

associated with Te

rminals 4 and 5. Ifthe controlleris equipped with a Form C Relay (option

"C" or "S" of Field 13), it occupies both Slot 3 and Slot 4, and is associated with Terminals
4, 5 and 6 of the controller.

XXXX-XXXXX-X JX-[J-XX

Slot 4 il
Alarm Slot 3 —!
0 = None 0 = None
1 = High Deviation Alarm
2 = Low Deviation 1 = High Deviation
3 = Deviation Band 2 = Low Deviation
(deenergized in the band) 3 = Deviation Band
4 = Deviation Range Band (deenergized in the band)
(energized in the band) 4 = Deviation Range Band
5 = Process High (energized in the band)
6 = Process Low 5 = Process High
B = Loop Break Relay (Form A) 6 = Process Low
H = Heater Burnout B = Loop Break Relay (Form A)
T = Timer Alarm Relay C = Form C Relay for Alarm
P = Program Event Relay A = Relay (Form A)
H = Heater Burnout
T = Timer Alarm Relay
P = Program Event Relay
Control
R = Form A Relay for Control Output
S = Form C Relay for Control Output

Control or Alarm

@~

SLOT4 .
(5)— com
| soT3

B !
()~

B e

i I
| Form ARelays |
| |

MNote that Form A Relays occupying these positions
(Slot 3 & 4) can be field cunfigured to NO or NC. (See
"Relay Contacts")

Form A Relays (shipped as NO contact)

S 2 Amp, 240 Vac

resistive max. load
50 VA inductive max, load

2 Amp, 240 Vac
resistive max. load
50 VA inductive max. load

Vo @r—
SLOT 4 ]

" Control or Alarm |
Form C Relay |

Note that if only one pair of contacts has a load
connected, then only one MOV is required.

C or S = Form C Relay
(shown wired to NO contact)

L2 L

2 Amp, 240 Vac
resistive max. load
50 VA inductive max. load

Note that the Form C Relay has specific requirements for two related jumpers.
(See "Relay Contacts")
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SLOT 5 WIRING
Check Fields 6 and 7 of the 15-digit controller model number.

An "8F" or "8C" in these two fields indicates that the controller is equipped with the
universal inputwhich includes the RTD selections (and has been shipped from the factory
configured for an RTD input). Note that with an "8F" or "8C" in Fields 6and 7, the input type
is field selectable to thermocouple, current, voltage, millivoltage or RTD (see Input
Configuration). Note that the RTD selections "8F" and "8C" are aptional on the 10Q.

Slot 5 is associaled with Terminals 37, 38 and 39 of the controller.

XXXX-X O XX-XXX-X-XX
Control Input 1 :

RTD Thermocouple
8F - PLT100DIN, °F KF - Typek, °F PF - PL-II, °F
8C - PLT100DIN, °C KC - TypekK, °C PC - PL-lI, =C
JF - Typeld, °F CF - TypeC,°F
JC - Typeld, °C CC - TypeC,°C
Current and Voltage EF - TypeE, °F NF - Type N, °F
C1 - Current (4 to 20 mA) EC - TypeE, °C NC - Type N, °C
V1 - Voltage (0 to 5 Vdc) RF - TypeR, °F MF - NifNi Mo, °F
V2 - Voltags (1 to 5 Vdc) RC - TypeR, °C MC - NifNi Mo, °C
V3 - Voltage (0 to 10 Vdc) SF - Type S, °F TF - TypeT,°F
V4 - Voltage (0 to 100 mVdc) SC - TypeS,°C  TC - TypeT,°C
V5 - Voltage {(-10 to 10 mVdc) BF - TypeB, °F
V6 - Voltage (0 to 10 mVdc) BC - TypeB, °C
[ waRNING!
| Analog Inputs will be damaged by an overvoltage conditian.
Do NOT exceed the ranges listed here.
Current Input: -1 mAdc to 21 mAdc
Voltage Input: -1 Vdc to 12 Vdc
Control input VDC, ALL Inputs
mVDC, T/C, mADC EXCEPT RTD
38 + a7
SLOTS
" 38
G- = +
. 39 -
— {compensating resistor)
Control Input RTD
RTD ONLY
137)—— RTDB @ 37 RTD B
1381-/\\{ RTDA ig 3 RIRA
sLOTS &38——RTDB
39— ATDB . .
(Remavo Roslator) (Remove compensating resistor)

Note that the controller comes equipped with a temperature compensation resistor
connected across Terminals 37 and 39. This resistor should be left in place for all
input types (including volts, millivolts and current) EXCEPT RTDs,

Keep ALL Thermecouple Wiring (or Input Sensor Wiring) Physically
Separated from ALL other Wiring.

Although nomal alectrical interference on the sensor leads is effectively
eliminated by internal filters, high voltage spikes and induclive transients
coupled over into the sensor circuit may bypass the filter system.

WARNING!

Hazardous Extraneous Voltage Capable of Causing Severe Injury or Death may
exist between Thermocouple Leads and Ground. Disconnecting the
Instrument Power Source may not remove this Voltage. Measure for the
presence of Voltage between each Sensor Lead and Ground Before Servicing.

Do NOT place power wiring and sensor wiring in either
the same conduit or wiring trough.

If shielded thermocouple leads are used, the shields must be insulated electrically and
terminated at one location, preferably the chassis of the controller (Terminal #40).
1261-IN-003-0-00

SLOT 6 WIRING
Check Field 8 ofthe 15-digit controllermodel number (see the label on the side of the case).
Slot 6 is associated with Terminals 34, 35 and 36 of the controller.

XXX TIR-XKXK-X-XX

Slot 6
None

Dual Contact Closure Input

Digital Communications

Remote Setpoint (4-20 mAdc)

Remote Setpeint (1-5 Vdc)

Electric Actuator Slidewire Feedback

Heater Burnout Current Transformer (0-20 Amps)
= Heater Burnout Current Transformer {0-100 Amps)
Transmitter Power Supply

24 Vdc Power Supply, 35 mA maximum

30 Vdc Power Supply, 35 mA maximum

L nunmn

1
2
3
4
E
H
P
8 =
9 =

Lontact Glogurea 1 = Dual Contact Closure Input

Slot6
34 o l@ 38— O O——9 Contact 1
= &5 35 ———0 D——4 Contact 2
35— -~ €2
siate =% ' Common
:5-6 j coMm

| Fiald 8 of Modal #
6.5 Vde nominal open circuit voltage between Commaon (Terminal 36) and Terminals
34 & 35. Maximum resistance (lead resistance plus contact) is 200 Ohms.

Note that contacts are assumed to be Normally Open, but cpening or closing the
contacts initiates a change.

S T N e
! Remote Setpaint 3 = Hemote Setpeint (4-20 mAdc) 25002 Input Impedance
| Input |
! S+ i 4 = Remote Setpoint (1-5 Vdc) 10M22 Input Impedance
iy Current Device or Voltage Device
SLOTS @ M —
. S B — -

@35

| WARNING!
| Analog Inputs will be damaged by an overvoltage condition,
| Do NOT exceed the ranges listed here.

Current Transformer (HBO) Input: +56 mA acrms, or£8.00Vde
Current Input: -1 mAdc to 21 mAdc
Voltage Input: -1 Vdc to 12 Vdc

| Current Transtormer

Inpat (for HBO) H= Heater Burnout Current Transformer (0-20 Amps)
!—97 P = Heater Burnout Current Transformer (0-100 Amps)
l )<t
i ) ™

"

£ Note that this input is NOT

SLOTS
- =%
L & &3

Current Carrying Conductor

TR

polarity sensitive

Current Transformer
(Option "H" is pictured)

S

!z“g:::r'r;z;;f;’“"' 8 = 24 Vdc Power Supply, 35 mA maximum
p—————-———1 8 = 30 Vdc Power Supply, 35 mA maximum
a4 +
SLOT B |
|'::3:5: - i @ 34— +

| L Transmitter
B%— -

@ 6 35 mAdc maximum load

Page 15 of 16



SLOT € WIRING (continued)

E = Electric Actuator Slidewire Feedback
|r Electric Actuator
i Slidewire Input

e Skl Open
_ 5| = % %
135" i
. |
sLoTe I i = % Close
‘3.’.5—'- =" Close l See Electric Actuator Wiring (page 12)

I .13

1.0 Vdc slidewire excitation voltage is supplied. Slidewire must NOT have any self-

supplied voltage! Resistances of 10002 to 25002 can be used.

SLOT 7 WIRING

Check Field 10 of the 15-digit controller model number (see the label on the side of the case).

Slot 7 is associated with Terminals 31, 32 and 33 of the controller.

HOXRKX-XOXKK-LIXX-X-XX
|

Slot 7
0 = None
1 = Dual Contact Closure Input
2 = Digital Communications
Transmitter Power Supply

8 = 24 Vdec Power Supply, 35 mA maximum
9 = 30 Vdc Power Supply, 35 mA maximum

zmg:v?:r"'s’z:;'l‘;m” 8 = 24 Vdc Power Supply, 35 mA maximum
9 = 30 Vdc Power Supply, 356 mA maximum
|3_1 X
sLoT7? : =0 — I
32 - Transmitter
i @, 32 ] =

35 mAdc maximum load

@33

" Contact Closures
Slot 7 1 = Dual Contact Closure Input

J[@31 ————0 O—— Contact 1
@ 12 é\C
[=%K

Contact 2

' Common

Field 10 of Modal #

6.5 Vdc nominal open circuit voltage between Common (Terminal 33) and Terminals

31 & 32. Maximum resistance (lead resistance plus contact) is 200 Ohms.

Note that contacts are assumed to be Normally Open, but opening or closing the

contacts’initiates a change.

1261-IN-003-0-00

| Slot1
1 Output Relay (If present) or
: Alarm Relay (if present)

Toggle Switch for
NC operation

Slot 2

. Output Relay (if present) or
Alarm Relay (if present).
If Alarm is here, it can be
switched from NO to NC as shown.

7
Qutput & Power Supply Board
(bottom view of controller)

Toggle Switch for
NO operation

Slot 1 and Slot 2 Relay Switch Positions

} .
| ]
; Slot 3 / >\

i Slot 4
| N

K1

_____,__..-—-""

K2

\

|

‘ These are

’ Jumper Positions

for Form C Relay

NO NO
J1oJ2
NG NG

Slot 3 and 4 Relay Jumper Locations

Output & Power Supply Board

Barber-Colman Company

INDUSTRIAL INSTRUMENTS DIVISION

1354 Clifford Avenue
Loves Park, IL U.S.A. 61132-2940
1-815-637-3000

Page 16 of 16



