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Chapter 1: Meet the Watlow Series 700

INTRODUCTION
The Watlow Series 700 is a microprocessor-based digital timer and temperature control with choice of
ON-OFF or PID control options and selctable timing ranges. The control can input up to three
programmed cycles (segments) of time and temperature-related profiles.
It features a tough, sealed tactile-feel membrane keyboard in a compact 1/2 DIN horizontal sized
package. It has two separate LED digital displays, time on the left and temperature on the right. Each

display can indicate set point data or process actual information. The Watlow Series 700 is a low cost,
versatile control suited for a wide variety of industrial applications.

The Series 700 will act as either an ON/OFF control or a Time‘Proportioning control, easily switéhable at
your option. The sealed membrane front panel, allows fingertip data entry, yet is both water and acid

resistant. In the event of a power outage this device has a non-volatile memory for programmed data
protection. The 700 will resume operation automatically for up to 30 seconds without manual restart.

Watlow Series 700 features include:
* One channel temperature control at a range of 0" to 350°F or 0" to 500°F.
* A countdown timer with a range of 99 minutes or 99 hours.

.+ Both time and temperature displays roll over from maximum to minimum or vice versa for
easy programming.

* ON/OFF or time proportioning control mode, switchable at your option.
* Tactile control, sealed membrane front panel.
* Highly readable, 0.5 inch, three digit, seven segment LED data displays.

* Automatic resumption at original programming following a power outage of from 30 seconds
to five minutes. ‘

* Permanent storage of set point data in the event of a power interruption.

+ Digital calibration.
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SPECIFICATIONS

Program Capacity:

+ One segment of time and temperature, plus hold; or
* Three segment time/temperature stepping profile and hold option.

INPUTS:

« Sensor: Themocouple sensor, Type J with linearization throughout the range.
Sensor Input Reference: To ground or floating.

- Sensor Range: 0" to 350°F or 0" to 500°F, DIP switch selectable.

* Unit designed for addition of different ranges or thermocouple types.
* Upscale thermocouple break protection. Relay de-energizes.

* Automatic cold junction compensation.

+ Common mode rejection: 120 dB minimum.

» Series mode rejection: 60 dB minimum.

+ Common mode voltage: 120 VAC r.m.s., 60Hz.

+ Series mode voltage: 200mV or 5 times span at 60 Hz.

ACCURACY

* Rated Accuracy: *.25% of span.
+ Set Point Shift with Amblent: <2mV/'F miximum referred to the input.
*  Set Point Shift with Line Voltage: <+ .25% of span for a shift of + 10%.

CONTROL MODE

ON/OFF or PID proportioning.
Time Proportioning: DIP switch selectable.
Timing Range: DIP Switch selectable for 0 to 99 minutes or 0 to 99 hours.
ON/OFF Control Switching Differential: Type J thermocouple = 3°F
Time Proportioning: DIP switch selectable.
One segment of time and temperature, plus hold; or

Three segment time/temperature stepping profile and hold option.

QUTPUTS:
* Time Output:

* L ] L 3 * . [ ] L ]

3A @ 115/230VAC Form-C relay,
or
1A @ 115/230 VAC solid state option.

+ Temperature Output:
3A @ 115/230VAC Form-C relay,

or
1A @ 115/230 VAC solid state option.
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( ‘ DISPLAY: 1

* Two 3-digit, 7-segment, 0.5"-high red LEDs.
* Two red LEDs each for SET and ACTUAL display modes.

* Optional vertical bar graph LED for program/operate indication. |
OPERATING CONDITIONS | i
I ]
* Supply Voltage: 115/230 VAC +10%, 50-60 Hz .
* Power Requirement: Less than 10mVA o
* Operating Ambient: 30°to 130°F or 0" to 55°C
- Storage Ambient: -40° to 158°F or -18" t0 70°C o
* Relative Humidity: 0 to 90%, non-condensing S
* Memory Protection: Non-volatile memory retains all information when e
power is interrupted. G
PHYSICAL DIMENSION N
- 1/2 DIN-sized. 1
* 3and 3/16” high by 7 and 9/16" wide by 6 and 9/16" deep.
* Weight: 21b. 3 oz.
®
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ié;?
!
|

«( /
@ Series 700, Chapter 1, p. 3




i

Chapter 2: How to Install the 700

PACKING LIST

« WATLOW Series 700
* Two Mounting Brackets
» One Owner's Manual

MOUNTING

The Watlow Series 700 measures overall 3 13/16 inches high by 7 9/16 inches wide by 6
9/16 inches deep. It weighs 2.25 Ibs. See Figure 1 for unit dimensional and mounting
information, including the size of the front panel cutout.

FRONT VIEY 3.800 SIDE ViEw
E 2.355
A4 A4
e 7.600 > fe 6.525 >
e
600
YOUR PANEL 362
CUT-0UT l_
|e 7.30 >

Figure 1 - Dimensional and Mounting Information

The Series 700 Time and Temperature Control attaches to your control panel via a cutout
which you must make there. By tightening the four 5/16 inch nuts on the corners of the
inside of the 700's front panel, you will seal the unit into your control panel. The terminal

~strip in the rear of the processor's main circuit board feeds power and signals to the unit.

INSTALLATION PROCEDURE

Follow this procedure to mount the Watlow Series 700 Time and Temperature Control:
1. Make a panel cutout per the dimensions in Figure 1.

2. Place the Series 700 in the cutout you just made.

3. Attach the mounting brackets included with the unit either to the

Series 700, Chapter 2, p. 1




the unit by its rubber gasket into your control panel preventing ,
any moisture infiltration. @
5. Proceed to the wiring instructions.

ELECTRICAL CONNECTIONS INFORMATION

Warning: To avoid potential electric shock use recognized electrical safety
practices when wiring and connecting this unit to a power source and to
electrical sensors or devices. ,

m m m -
L1A L2A GND L1B L2B 1N° ¢ Nc] 5 Lo ¢ NC] 2R TeTe
TME RELAY 2 TEMPRELAY & %
=
(@}
NOTE: e
e For 115VAC: 4
Jumper L1Ato L1B g
Jumper L2A to L2B
® For 230VAC:
Jumper L2A to L1B
Figure 2 - Electrical Connection Information d)

Figure 2 shows you how to connect the Watlow Series 700 to your load or system. Study the
strip connections carefully before beginning the hook-up. Then complete a correct and safe
electrical attachment:

All wiring and fusing should conform to the National Electric Code NFPA70 and to any locally
applicable codes as well.

Series 700, Chapter 2, p. 2
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TOP VIEW

o

FRONT OF UNIT

Figure 3 - DIP Switch Location

See Chapter 4, p. 4-1 for DIP Switch settings and function

.

@
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How to "Read" the 700 Di-splays.

DISPLAY, LED AND CONTROL KEY LOCATION AND EXPLANATION

The Watlow Series 700 Time and Temperature Control has a time and a temperature red ‘)

- digital LED dis
are triangular

la¥. Time is on the right and temperature is on the left. Below each display
_ ET and ACTUAL red LEDs, which indicate whether the disg)Iay is showing
setpoint or actual information. Each side of the 700 front panel has a MOD
ADJUST (increment and decrement) keys for enterin

. key, as well as
data into their respective displays. In

adgition, the time side of the Series 700 has a STARgl'/STOP key for countdown timer start
and stop. ’

On the Series 700 Time/Temp. Stepping Profile Model and in the space between the time anc
temperature sides of the control is a vertical row of red LEDs visible only when active. These
are, from top to bottom, HO, S1, S2, S3 and RUN. They indicate where the processor "is" in its

Programming or operation sequences.

ollows.

A full explanation of their information function

Refer to Figure 4 and the subsequent numbered breakdown for location and explanation of the

displays, L

[TEM NAME

1. Time SET LED

2 TIME Display

3. Time ACTUAL LED

4, Temp. SET LED

5. TEMPERATURE
Display

6. Temp. ACTUALLED

7. START/STOP Key

8. Time MODE Key

9. Time ADJUST Key

10. Time ADJUST Key

Series 700, Chap. 3, p. 1

Ds and control keys.

Figure 4 - Series 700 Faceplate

FUNCTION
When ON, indicates TIME display is showing set point time.

Three digit, seven segment LED display indicating either SET {
point or ACTUAL time remaining. ‘)
When ON, indicates TIME display is showing actual time

remaining.

When ON, indicates TEMPERATURE display is
showing set point temperature.

Three digit, seven segment LED display indicating either SET
point or ACTUAL temperature.

When ON, indicates TEMPERATURE display is showing actual
process temperature.

Alternate action switch to start or stop the countdown
timer. START energizes the output relay and disables the
ADJUST keys. STOP de-enegizes the output relay and
activates the ADJUST keys.

Selects the mode for the TIME display and either SET or
ACTUALLED.

Increments the TIME display upward by one .
digit if pressed once lightly, or at an increasing rate if held.

Decrements the TIME display downward by one digit if
pressed once lightly, or at an increasing rate if held.

—az Te?
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1. HO, S1, S2, S3,
RUNLEDs

12. Temp. MODE Key

13. Temp. ADJUST Key

14.  Temp. ADJUST Key

Q

These are LEDs, in a vertical bar gragh, and visible only
when active, show where the processor "is" in its
programming or operation sequences.

HO.denotes HOLD; it occurs when the processor is in the
STOP condition; the load relay is de-energized.

S1 (1 Step Std. Model or ON/OFF control mode) or S1, S2 and
S3 indicate which time segment is active in either
programming or operation.

RUN shows that the processor has accepted the START
(sjignal and the load relay is energized. The timer is counting
own.

Selects the mode for the TEMPERATURE display and either
SET or ACTUAL LED.

Increments the TEMPERATURE display upward by one digit if
pressed once lightly, or at an increasing rate if held.

Decrements the TEMPERATURE display downward by one digit
if pressed once lightly, or at an increasing rate if held.

P9 Yo

N N
( TIME Y ( [TEMPERATURE| )
BHE l
P seT  AcTUuAL s P seT actual
START]
wear) A (V)| || ] (A (V]
L apsusT| ) | ADJUST | y
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Starting Out

Chapter 1 ¢
Meet the Watlow Series 700

Introduction

\

The Watlow Series 700 is a microprocessor-based digital timer and temperature
control with proportional control and selectable timing ranges. The control can

have up to three programmed cycles (segments) of time and temperature-
related profiles.

It features a sealed touch membrane keyboard in a horizontal package. It has
two separate LED digital displays, time on the left and temperature on the right.
Each display can indicate set point data or process actual information.

The sealed membrane front panel allows fingertip data entry, yet is both water
and acid resistant. Inthe eventof a power outage this device has a non-volatile

memory for programmed data protection. The 700 will resu me operation
automatically for up to five minutes without manual restart.

o
gﬂ\.
v

Watlow Series 700 Features

\

* One channeltemperature control at a range of 68° to 662°F (20° 10 350°C)
or 68°to 347°F (20° to 175°C).

* Acountdown timer with a range of 99.9 minutes or 99.9 hours.

* Bothtime and temperature displays roll over from maximum to minimum or
vice versa for easy programming. ‘

+ Time proportioning control mode.
* Tactile control, sealed membrane front pane!.
* Highly-readable, 0.5 inch, three digit, seven segment LED data displays.

* Automatic resumption at original programming following a power outage of
up to five minutes.

* Permanent storage of set point data inthe eventof a power interruption.
+ Digital calibration.

* Chartrecorder output, 0to 1,000 mV where 1 mV = 1°F (non-linear) é

4 WATLOW Series 700 User's Manual




Specifications

Program Capacity
« Three segment time/temperature stepping profile and hold option.

Inputs

Sensor: Themocouple sensor, Type J with linearization throughout the
range.

Sensor Input Reference: To ground or floating.

Sensor Range (Programming): 68°to 662°F or 68° to 347°F; 20 to 350°C or
2010 175°C; DIP switch selectable.

Temperature Iindication: Fahrenheit or Celsius, DIP switch selectable.
Upscale thermocouple break protection. Relay de-energizes.
Automatic cold junction compensation.

Common mode rejection: 120 dB minimum.

Series mode rejection: 60 dB minimum.

Common mode voltage: 120 VAC r.m.s., 60Hz.

Series mode voltage: 200mV or 5 times span at 60 Hz.

Accuracy

Rated Accuracy: +0.25% of span.
Set Point Shift with Ambient: < 2uV/°F miximum referred to the input.
Set Point Shift with Line Voltage: <+ 0.25% of span for a shift of + 10%.

Control Mode

Timing Range: DIP Switch selectable for 0 to 99.9 minutes or 0 to 99.9
hours.

Time Proportioning control (PI)

Three segment time/temperature stepping profile and hold option, or
One segment time/temperature/hold option, DIP Switch selectable.

Outputs

Exhaust Fan Output:
3A @ 115/230VAC Form C relay,

Temperature Output
1A @ 115/230 VAC solid state option, Form A relay only.

Chart Recorder Output
0to 1000 mV range (non-linear) where 1 mV = 1°F

Display

Two 3-digit, 7-segment, 0.5"-high red LEDs.
Two red LEDs each for SET and ACTUAL display modes.
Vertical bar graph LED for program/operate indication.

Operating Conditions

Supply Voltage: 115/230 VAC £10%, 50-60 Hz

Power Requirement: Lessthan 10mVA

Operating Ambient:  30°to 130°F or 0°to 55°C

Storage Ambient: -40°to 158°F or-18°t0 70°C

Relative Humidity: 010 90%, non-condensing

Memory Protection: Non-volatile memory retains all information
when power is interrupted.

Physical Dimensions:

1/2 DiN-sized. « 3-3/16"highby 7 -9/16" wide by 6 - 9/16" deep.
Weight: 2.21b.

Specifications

WATLOW Series 700 User's Manual D




Install and Wire

Figure 1
Dimensions and
Panel Cutout
Information

Chapter2
How to Install and Wire the Series 700

This chapter will tell you how to install and wire the Series 700. Read the entire
chapter before beginning the installation.

Mounting
“

The Watlow Series 700 measures overall 3 -13/16 inches highby 7-9/16
inches wide by 6 - 9/16 inches deep. ltweighs 2.2 Ibs. See Figure 1 for unit

dimensional and mounting information, including the size of the front panel
cutout.

L 7.600 > L 5.525 —]
T SIDE YIEY
FRONT YIEY 3.800
. . 2355
7 N
el i o
600 MOUNTING BRACKET
T
YOUR PANEL 362
cCuT-0uT
|+ 7.30 #-1'

To install the Series 700, make a cutout in your system's control panel. Insert
the control into the cutout from the front of the panel. Attach the mounting
brackets to the sides of the control. By tightening the mounting bracket

screws, you will seal the unitinto your panel. The terminal stripinthe rear of the
processor's main circuit board feeds power and signals to the unit.

6 waTLOW Serigs 700 User's Manual
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Installation Procedure
“

Follow this procedure to install the Watlow Series 700:

Install and Wire

1. Make apanel cutout per the dimensions in Figure 1.

2. Place the Series 700 inthe cutout you just made.

3. Attach the mounting brackets (included with the unit) to both sides of the

case.

4. Frombehind your control panel, tighten the mounting bracket screws.
This will seal the unit by its rubber gasket against your control panel,
preventing moisture intrusion.

5. Proceed to the wiring instructions.

Wiring

Figure 2 shows you how to connect the Watlow Series 700 to your load or
system. Study the strip connections carefully before beginning the hook-up.
Then complete a correct and safe electrical connection.

@ WARNING

clelelele

SI(S &)

D

S/ SlIS|%l SIS (S

L1A L2A GND L1B L2B

NOTE:

® For 11SVAC:
Jumper L1A to L1B
Jumper L2A to L2B

® For 230VAC:
Jumper L2A to L1B

NO NC 2 N0 C + - TC+ TC-
l | & | ] Chart
EXHAUST S TEMPRELAY  Recorder
FANRELAY &
(]
-
S5
=

®

WARNING:

To avold potential
electrlc shock, use
recognized electrical
safety practices when
wiring and eonnecting
this unitto a power
source and to
electrical sensors or
devices.

Figure 2
Electrical Connection
Information

®©

CAUTION:

All wiring and fusing
should conform to the
National Electric Code
NFPA70 and to any
locally applicable
codes as well.

WATLOW Series 700 User's Manual 7
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Chapter 3

How To Use The Keys and Displays

This chapter provides all the information you'll need to operate the Series 700.
~ After you've read through this material, try using all the keys with the control

® outputs disconnected. C

CAUTION:

While learning to Display, Key, and LED Explanation and Locations
program the Series ' -

700, disconnect the

control's output
load circuits 'I)rom The Watlow Series 700 Time and Temperature Control has atime and a

the outputs, or temperature red digital LED display. Time is on the left and temperature is on
remove pov:ler from the right. Below each display are triangular SET and ACTUAL red LEDs, which
indicate whether the display is showing setpoint or actual information. Each

the outputs
themse‘:ves. Do this side of the 700 front panel has a MODE key, as well as ADJUST (up and down)
to avoid entering _ keys for entering data into their respective displays. In addition, the time side of
set points that could the Series 700 has a START/STOP key for timer/control cycle start and stop. .
otentially damage o
Sour equi;ment.g ~ Between the time and temperature sides of the control is a vertical row of red
- LEDs which are visible only when active. From top to bottom, they are: HO, 81,
$2, S3 and RUN. These LEDs indicate control cycle status Atull explanatnon
of their information function follows.
Refer to Figure 4 and the numbered breakdown for location and explanatlon of
the displays, LEDs and control keys.
Hem Function
1. Time SETLED When ON, indicates TlME dlsplay is show:ng set
sl e point time. _
Referenca to 2. TIME Display Three digit, seven segment LED display mdlcanng
Figure 3: : either time SET point or ACTUAL time remaining.
Series 700 Faceplate o ) . .
3., Time ACTUALLED When ON, indicates TIME display is showing actual
time remaining.

4. Temperature SETLED When ON, indicates TEMPERATURE display is
showing set point temperature.

5. TEMPERATURE Display Three digit, seven segment LED display
indicating either display SET pointor ACTUAL

ternperature.
6. Temp. ACTUAL LED When ON, indicates TEMPERATURE display is Q
showing actual process temperature.

8  WATLOW Series 700 User's Manual
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7. START/STOP Key Alternate action switch to start or stop the
R countdown timer. START energizes the output F ro nt Pa n e'
( ' relay and disables the ADJUST keys. STOP de-

energizes the output relay and activates the
ADJUST keys. Atthe end of a cycle, the first
START/STOP keystroke de-energizes the exhaust
relay. The next keystroke STARTS a new cycle.

8. Time MODE Key Selects the mode for the TIME display and either the
SET or ACTUAL LED.
9. Time ADJUST Keys Increase or decrease the TIME display by one digit if

pressed oncs lightly, or at an increasing rate if held.

10. HO, §1, S2, $3, RUN LEDs :
' These LEDs, in a vertical bar gragh, and visible
only when active, show where the procassor is in
its programming or operation sequences.

HO denotes HOLD; it occurs when the processor
~ isinthe STOP condition; the load relay is de- N S
energized. '

$1, S2 or S3 indicates which time segment is .
active in either programming or opaeration. With one
segment, or ON/OFF control, only S1 will appear.
RUN shows that the processor has accepted the
START signal and the load relay is energized. The
timer is counting down.

<(. 11. Temperature MODE Key Selects the mode for the TEMPERATURE display
k and either SET or ACTUAL LED.

12. Temp. ADJUST Keys Increase or decrease the TEMPERATURE display by
one digit if pressed oncs lightly, or at an increasing rate
if held down.

CD-GD—%Q-G) I Figure 3

" ™ -
— = | [TEMPERATURE Series 700 Faceplate

P ser acruaL <
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CAUTION:
Powerto the 700
must be OFF fora
change in DIP
Switch to take
effect.

®

CAUTION:

DIP Switches #2, #6
and #8 mustbe
OFF; and #7 must
be ON forthe
Series 700

to operate in your
system.

Figure4
Series 700
DIP Switch Location

Program/Operate

Chapter 4

How To Program and Operate
The Series 700

Programming Introduction

What does the Watlow Series 700 Time and Temperature Control do? It
controls an output load for speciﬁc one or three segment heating operations.
Yourprogram, once it's entered, gives the Series 700 instructions for the work
youwantit to peﬁorm We suggest that you write your program out on a copy

of the programming chart on the next page. This will enable you to programthe
Series 700 quickly and without mistakes. The chart will also provnde youwitha
complete record of your Series 700 program.

The programming chart on the next page lists both 1-Step and 3-Step Optnons
for the Series 700. Use the appropriate blanks.

DIP Switch Location and Settings

Before you start programming, set the DIP Switches for the parameters you
want. Figure 4 shows where the switches are and which direction is "ON.”
Table 1 shows the selection for each switch. Note that DIP Switch changes
must be made with the power to the Series 700 OFF. It 3-Step is the mode you
use, set SW#1 OFF. To use one ortwo steps without changing the DIP
Switch, program zero (0.0) time for any unused steps.

® CAUTION
® CAUTION

TOP VIEW

[
)

I

FRONT OF UNIT

10 WATLOW Serles 700 User's Manual




Make photocopies of this page, keeping it unmarked as a master chart for
( . each different program you use.

Program Chart

Date Process/System Program Number ____ Chart1
Watlow Series 700
Program and
oIP . Your Operation Chart
Switchi# Function Selection
ON OFF
1 1 Step Time/Temp 3 Step Time/Temp Table 1
2 _ | _ Time Proportioning QOFF gb:cst‘f;f:
3 Time.in Minutes Time.jn Hours
4 Degrees Celcius Degrees Fahrenheit o
5 68°to 662°F Range 68°to0 347°F Range
(20°t0 350°C) (20°t0 175°C)
6 _ o Factory Calibration OFF
7 Factory Use Only ON Only ON
8 — Factory Use Only OFF

Time Programming

Model | Prompt | Choices Entry " | Units
. Minutes/Hours
» 1-Step - S1 00.01099.0
(<‘ 3Step |_S1 00.01099.0
$2 00.01099.0
$3 00.0t099.0
Temperature Programming .
Model Prompt | Choices- : Entry | Units
. °E/°C |
1-Step S1. | 68°to662°F/20°t0350°C
68°10 347°F / 20°t0 175°C
3-Step S1 68° o 662°F / 20° 10 350°C
68° t0 347°F / 20° 10 175°C
s2 68° to 662°F / 20° 0 350°C
68°to 347°F / 20°10 175°C
S3 68° to 662°F / 20°t0 350°C
68°10 347°F /20°10 175°C
Time Proportioning (DIP Switch #2 OFF)
Proportional Band (P) P Range = 0110 99 °FI°C
@ With PB DIP Switch #2 in OFF position, the TEMPERATURE display will indicate
( *PXX" (XX = 0 to 99) when the Temperature MODE key is pressed after selecting

one or three temperatures. Increase or decrease P with the ADJUST keys. Press
MODE again to enter PB and move to ACTUAL temperature.
Sheldon Manufacturing recommends P04 for most applications.

WATLOW Series 700 User's Manual 11




1-Step Program

®

CAUTION:

While learning to
program the Series
700, disconnect the
control's output
load circuits from
the outputs, or
remove power from
the outputs
themselves. Do this
to avoid entering
set points that could
potentially damage
your equipment.

53

Important
Programming Note:
The700isin the

HO mode whenever
the RUNLEDIs
OFF.

How To Do 1-Step Programming ®

\

que's how to program the Series 700 for one step of time and temperature.
This procedure applies to the Standard 1-Step Model. To start:

* DIP Switch #1 must be ON.
* Whenyou are programming time, TEMPERATURE must be in ACTUAL
mode; for temperature, TIME must be in ACTUAL mode.

Programming 1-Step Time

Enter a new time for the countdown timer at any of these three conditions:
* After powerup. -

¢ During countdown to zero.

* After countdown to zero.

Do this:
1. I the processor is running with the RUN LED ON, stop it with the

START/STOP key. Select the HO mode with the TIME MODE key. The HO
~ and TIME ACTUAL LEDs are ON.

See J4 | ()

2. Press the TIME MODE key to select TIME SET. HO LED is OFF. S1 and
TIME SET LEDs are ON. ‘

3. Selectthe time with the TIME ADJUST keys. )

4. Press TIME MODE again to enterthe time into the processor memory. The
time display will read 00.0. TIME SET LED is OFF. TIME ACTUALLED is
ON. S1LEDis OFF. HOis ON. The time sectionis now programmed.

Programming 1-Step Temperature

You must program both a HOLD (HO) and a Segment 1 (S1) temperature here.
Do this:

1. Press the TEMPERATURE MODE key to select the TEMPERATURE SET
LED. TEMP SETis ON. HOis ON.

2. Selectthe HOLD temperature set point with the TEMPERATURE ADJUST
keys.

3. Press TEMPERATURE MODE again to enter the HOLD temperature into
the processor memory. The temperature display will read any former
temperature set point. The TEMP SETLED is ON. S1isON.

4. Selectthe S1 temperature set point with the TEMPERATURE ADJUST
keys. (Continued onthe next page)

12 WATLOW Series 700 User's Manual




5. Press TEMPERATURE MODE to enterthe S1 set point into the processor
memory and to select the proportional band. “PXX" will appear in the
temperature display (XX=01 to 99). This is the proportional band prompt.
Now enter a proportional bandwidth with the TEMPERATURE ADJUST
keys, then press TEMPERATURE MODE to enterthe value into the
processor memory. The ACTUAL and HO LEDs will come ON.

The temperature section is now programmed.

1-Step Operation Seed 44

Here’s how to operate a 1-Step Series 700.

To Run:

+  Press START/STOP to initiate the countdown. (When the control has just
finished a cycle and the exhaust fan is running, the first START/STOP . -
keystroke stops the exhaust fan. Press START/STOP againto startanew ~

cycle.) .

«  Whenyou press START, the time display will immediately read the timmie you
entered for S1 and begin counting down. S1 and RUN willbe ON.

«  When countdown is complete, the time display will read 00.0 and the
exhaust relay will energize, RUN will go out and HO will light. The oven will
maintain the HO temperature setting.

To Stop:

« Ifyouwishto stop the timer coundown, press START/STOP. HOis ON,
RUN is OFF.

« THeovenis now controlling at the HOLD set point.

To Resume:

« Press START/STOP again. The Watlow Series 700 will begin controliing
temperature at the set point now in memory. The control resumes counting
time where it stopped.

To Change Temperature/Proportional Band During Countdown:

« If youwishto change a temperature or proportional band set point, press
START/STOP to place the control inthe HOLD mode. Press the
TEMPERATURE MODE key to select TEMPERATURE SET and HO.
Press the TEMPERATURE MODE key againto select S1 SET, or again to
select P SET.

«  Enterthe new set point value with the TEMPERATURE ADJUST keys.

Press START/STOP to enter the new value into the processor and start
the timer countdown with the new set point.

. -

1-Step QOperate

;

Important
Operations Note:
The control will
maintainthe HO
tetperature inthe
ovenexceptwhen
itis executing a
program.

ixe

Important
Programming Note:
Whenyouare
programming time,
TEMPERATURE
mustbe in the
ACTUAL mode.
Fortemperature,
TIME must be in
ACTUAL mode.

WATLOW Series 700 User's Manual 13




L 'Step Op erate To Change Time During Countdown: 0

53

Important

When you are
programming time,
TEMPERATURE
mustbeinthe
ACTUAL mode.
For temperature,
TIME mustbe in
ACTUAL mode.

Programming Note:

When the Series 700 timer is counting down, the ADJUST keys are inactive.
To enter a new time you must stop the timer. Do this:

* Pressthe START/STOP key to halt the timer. The TIME display will read
00.0. The HO and ACTUAL LEDs will come on.

*  Press TIME MODE to select TIME SET. S1 will light. The time display is
reading the old set point.

*  Selectthe new time with the TIME ADJUST keys.

*  Press TIME MODE again to enter the new time into memory, ACTUAL will
light. HOwilllight. The TIME display will read 00.0.

* Torestant, press START/STOP.

To Halt The Exhaust Fan At The End Of A Cycle

When the Series 700 finishes a timed cycle, the exhaust fan automatically
comes ON. The oven is controlled at the HOLD set point.

*  Press START/STOP to halt the exhaust fan.

0

1-Step Programming Examples
Use the exémples below to leam the Series 700.

Example #1

Goal:  To maintain a single temperature continuously using only the HO
temperature set point. _ L

Plan:  Program your desired temperature as the HO temperature. Preés
TEMPERATURE MODE and TIME MODE to select the ACTUAL
displays. (Do not press START/STQP; the control will automatically

maintain the HO TEMP.)

Action: To maintain 125°C continuously, program as follows:
HO Set Point = 125°C
DIP Switch Settings:
SWi#1 = ON 1-Step Time
SWit2 = OFF ~ Time Proportioning
SW#3 = ON Time in Minutes
SW#4 = OFF °F Units
SW#5 = ON 68°to 662°F Range
SWi#6 = OFF Factory Requirement
SW#7 = ON Factory Requirement
SW#8 = OFF Factory Requirement
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Example #2 :
Goal: To maintain a set temperature for a specific time period and then retum ﬁ
to the lower holding temperature.
Important
Plan: Programa 20°C HO value forfinal temperature and an S1 value of ‘l"vr:'grammlng Note:
150°C for desired elevated temperature. Program the S1 time as the B m'g::;:; time.
desired 7.0 hours elapsed time. TEMPERATURE '
Action: Atend of cycle the exhaust fan outlet will be energized and remain so :‘g.f.‘ui"_m '2:
until START/STOP is pressed. Fort maoce.
HO Temperature =20°C  S1 Temperature = 150°C Tlor;E‘mpM:t:{e'
: S1Time =7 hours must be in
_ ACTUAL mode.
DIP Switch Settings:
SWi1 = ON _1-Step Time
SW#2=OFF = | ' Time Proportioning
SW#3 = OFF Time inHours .-
SW#4 = ON °C Units
SW#5 = ON 2010 350°C Range |
SWi#6 = OFF Factory Requirement |
SWi#7 = ON " Factory Requirement
SW#8 = OFF Factory Requirement
Where To Go From Here
“
You are now ready to put your 1-Step Series 700 Time and Temperature
Controlto work. Enter your working program into the control. Be sure to record
allyour settings on a copy of the Program Chart on p. 11; it will make a good
record of any specific program.
Then remove power fromthe Series 700 and conhect the outputioads. Or, if
you had simply removed power from your load devices while you were learning
the control function, go ahead and reconnect power and start your system.
Open Sensor Indication
Whenthe Series 700 (1-Step and 3-Step) detects an open sensor, it will show
four dashes, "————"in both the time and temperature displays.
See Figure 5.
Figure5
Open Sensor
Indication
When you have corrected the sensor problem, you must reset power to the
Series 700 to clear the dashed displays.
WATLOW Series 700 User's Manual 15




3-Step Program
()

How To Do 3-Step Programming ®

® Here's how to program the 3-Step Series 700.
CAUTION:
While learning to Initial Condition: The Series 700 is in a STOP condition. The timer is pot

program the Series counting down. Load relay is de-energized. HO is ON, indicating HOLD.
700, disconnect the

control'soutputioad|  When you are programming time, TEMPERATURE must be in ACTUAL mode;

circuits from the fortemperature, TIME must be in ACTUAL mode.
outputs, or remove
power from the
outputs See:P ﬁ
themselves. Do this
to avoid entering set . '
points that m.ﬂ Programming 3-Step Time
_ potentially damage
your equipment. Dothis: '
P | 1. Select TIME SET with the TIME MODE key. S1isON.
| “Important 2. Selectthe desired time for Segment 1 (S1) with the TIME ADJUST keys
Qperations Note:
The 700 1s in the HO 3. Press TIME MODE to entertime for Segment 1. S1is OFF, S2isON.
mode whenever the ' TR '
RUNLEDisOFF. -] 4. = Selectthe desiredtime for Segment 2 (S2) with the TIME ADJUST keys. - »
" . .= | 5. 'PressTIMEMODE 1o entertimefor Segment2. S2is OFF, S3is ON. '
ﬁj e o ‘s Kfyourprogramuses only two steps, press TIME MODE now without
| important T | selecting a third step. TlMEACTUALwIlI light. B
1 - Programming Note:
Whenyousre | 6. Selectthe desiredtime for Segment3 (S3) with the TIME ADJUST keys.
rogramming time, . o . :
P EMPERATURE 7. Press TIME MODE to enter TIME for Segment 3, TIME ACTUAL willight.
~mustbeinthe . Lo ' e S C o
ACTUAL mode. - The time section is now programmed.
Fortemperature, X
TIME must be in e o
ACTUAL mode. Programming 3-Step Temperature . . . S

1. Select TEMPERATURE SET with the TEMPERATURE MODE key. HO is
ON.

2. Select the HOLD set point with the TEMPERATURE ADJUST keys. Press
TEMPERATURE MODE to enter the HO set point. S1 is ON.

3. Selectthe set point for Segment 1 with the TEMPERATURE ADJUST
keys. Press TEMPERATURE MODE to enter the set point for Segment 1.
S2isON.

4. Selecttemperature set point for Segment 2 with the TEMPERATURE
ADJUST keys. Press TEMPERATURE MODE to enter the set point for .
Segment 2, S3 is ON. (Continued on the next page.)
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* (if yourprogram uses only two steps, pressTEMPERATURE MODE again
without selecting a third step with the ADJUST keys, ACTUAL will light). 3-Ste P Op erate

5. Selectthe set point for Segment 3 (S3) with the TEMPERATURE ADJUST
keys. Press TEMPERATURE MODE to enterthe set point for Segment 3,
ACTUAL will light. ~

6. "PXX"will now be in the temperature display (XX=01t0 99). This is the
proportional band prompt. Enter a proportional bandwidth with the
TEMPERATURE ADJUST keys, then press TEMPERATURE MODE to
enterthe value into the processor memory. The ACTUAL LED will éome

ON. The 3-Step temperature saction is now programmed.

3-Step Operation J T
“

Here's how to operate a 3-Step Series 700.

To Ruh:

*  Press START/STOP to initiate the countdown. (When the contr’é’!’has just
finished a cycle and the exhaustfan is running, the first START/STOP
keystroke stops the exhaustfan. Press START/STOP againto start a new
cycle.) 4 '

*  Whenyou press START, the time diSblay willimmediately read the time you
entered for §egment1 and begin counting down. S1 and RUN will be ON.

e Countdown wnll continue through.S1, S2, and S3 and ihe control will adjust
temperatures as selected by the temperature set points for S1, S2, and
83, respectively. ' - )

*  Whencountdown is complete, the time display will read 00.0 and the

exhaust relay will energize, RUN will go out and HO will light. The oven will
maintain the HO temperature settin_g.

To Stop:

lfyouwishto stop the timer coundown, press START/STOP. HOis ON,
RUN s OFF. L

»  Theovenis now controlling at the HOLD set point.

To Resume:

» Press START/STOP again. The Watlow Series 700 will begin controlliqg
temperature at the set point now in memory. The control resumes counting
time where it stopped.

To Change Temperature During Countdown

*  Whenthe Series 700 timer is counting down, all the ADJUST keys are
inactive. To enter a new set point, you must halt the timer.

»  Press START/STOP to haltthe timer. The temperature display will read the
process ACTUAL temperature. The load relay will de-energize.
(Continued on the next page.)

;

Important
Operations Note:
The control will
maintainthe HO

temperatureinthe .
oven except when it

Isexecuting a
program.

WATLOW Series 700 User's Manual
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3-Step Operate §

53

important
Programming Note:
When you are

programming time,

TEMPERATURE
mustbeinthe
ACTUAL mode.
Fortemperature,
TIME mustbein
ACTUAL mode.

Press TEMPERATURE MODE to select TEMPERATURE SET. Selectthe
new set point with the TEMPERATURE ADJUST keys.

Press MODE again to enter the new set point into memory.
TEMPERATURE ACTUAL will light. The temperature display will readthe
new set point value.

With a 3-Step Series 700 you may also enter new temperature set points
for Segments 2 and 3 here. Notice indicators S2 and S3 and enter new
set points as before.

If you want to retain the temperature set points in S2 and 83, press
TEMPERATURE MODE once for each temperature segment. Press
TEMPERATURE MODE a third time to switch to ACTUAL.

Then press the START/STOP key to resume countdown where it left off.
The temperature display willimmediately read the new set point and the
countdown will continue to zero.

To Change Proportional Band During Countdown:

Changing the proportional band is like changing a temperature set point.
After halting the control just press TEMPERATURE MODE, successively
stepping past the S1, S2, and S3 SET opportunities. You want the HO
LED to be ON and "PXX" showing inthe TEMPER ATURE display. ( XX =
011099.)

After you pass by the Segment 3 set point temperature by pressing
TEMPERATURE MODE, the temperature display will show the prompt,
*P01," the proportional band default value. .

The "P" indicates Proportional Band, while the 01 is the Proportional
Bandwidth itself. Increase or decrease the proportional bandwidth using
the TEMPERATURE ADJUST keys. The bandwidth range is from 1 to 98.
Press TEMPERATURE MODE again to enter the value into memory.

Sheldon Manufacturing recommends a setting of P04 for most
applications,

To Change Time During Countdown:

When the Series 700 timer is counting down, allthe ADJUST keys are
inactive. To enter a new time you must hatt the timer.

Press the START/STOP key tahalt the timer. The TIME display will read
00.0. The HO and ACTUAL LEDs will come on.

Press TIME MODE to select TIME SET. S1 willlight. The time display is
reading the old set point. Press TIME MODE again for S20rS3.

Select the new time with the TIME ADJUST keys.

Press TIME MODE to enter the new time into memory, ACTUAL willlight.
HO will light. The TIME display will read 00.0.

To restart, press START/STOP.
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To Halt The Exhaust Fan At The End Of A Cycle

When the Series 700 finishes a timed cycle, the exhaust fan automatically
comes ON. The oven is controlled at the HOLD set point.

*  Press START/STOP to hait the exhaust fan.

3-Step Programming Example:

Goal: To heatthe product to three &iﬂerem temperatures and hoid at each
level for a specified time period and then retum to the lower hoiding
temperature.

Plan: ProgramHOTEMP forfinal temperature and S1 TEMP/S1 TIME, S2
TEMP/S2 TIME, and S3 TEMP/S3 TIME for the respective elevated
temperatures and time.

Action: Run at 100°C for one hour, 200°C for two hours, 300°C for three hours,
and retum to 20°C, program. Enter these parameters: -

HO TEMP = 20°C

S1TEMP=100°C  S1TIME= 1.0 hours
S2TEMP=200°C S2TIME=2.0 hours
S3ITEMP=300°C S3TIME=3.0 hours

DIP Switch Settings:

SWi#1 = OFF 3-Step Time

SWi#2 =.OFF Time Proportioning

SWit3 = OFF Time in Hours

SW#4 = ON °C Units

SWi#5=0N 20°t0 350°C Range

SW#6 = OFF Factory Requirement

SW#7 = ON Factory Requirement

SWit8 = OFF Factory Requirement
Where To Go From Here

You are now ready to put your 3-Step Series 700 Time and Temperature
Control to work. Enter your working program into the control. Be sure to record
all your settings on a copy of the Program Chart on p. 11; it will make a good
record of any specific program.

Then remove power from the Series 700 and connect the output loads. Or, if
you had simply removed power from your load devices while you were learning
the control function, go ahead and reconnect power and start your system.

3-Step Example

Iy

Important

Programming Note:

When you are
programming time,
TEMPERATURE
mustbein the
ACTUAL mode.
Fortemperature,
TIME mustbein
ACTUAL mode.

WATLOW Serles 700 User's Manual
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How to Program and Operate the Watlow Series 700

Programming Preamble

What does the Watlow Series 700 Time and Temperature Control do? It controls an output @)
load for a specific one or three segment heating operation. Your program, once it's entered,
gives the Series 700 instructions tor the work you want it to gerform. We suggest that you
write your program out on a'copy of the programming chart below. This will enable you tc
program the Series 900 quickly and without mistakes. The chart will also provide you with
complete record of your Series 700 program.

The programming chart below lists both One Step and Three Step Options for the Series 700.

Use the appropirate blanks. Note that DIP Switch changes must be made at POWER DOWN for
the processor to accept them.

Chart 1 - Watlow Series 700 Program and Operation Chart

Date Process/System Program Number
DIP SWITCH SETTINGS
(Circle current settings - Change Switches at Power Down)
SWITCH # POSITION
1 ON = 1 Step Time ,
OFF = 3 Step Time/Temp ) ‘b
2 ON = ON/OFF Control
OFF = Time Proportioning Control
3 ON = Time in Minutes
‘ OFF = Time in Hours
4 OFF (Spare)
5 ON = 0 to 350°F Range
OFF = 0 to 500°F Range
6 OFF Only (Calibrate)

Series 700, Chap. 4, p. 1




TIME
© ECTION ENTRY POSSIBLE ENTRIES
min/hr
STD. MODEL:
(1 Step) 00.0 to 99.0 minutes or hours
TIME/TEMP ol
STEPPING PROFILE | ji
MODEL.: b
(3 Step) ,
St 00.0 to 99.0 minutes or hours
S2 00.0 to 99.0 minutes or hours less S1
S3 00.0 to 99.0 minutes or hours less (S1+S2)
TEMPERATURE
‘F ;
STD. MODEL: |
(1 Step) 0° to 350°F or 0° to 500°F i
.
( TIME/TEMP i
@ STEPPING PROFILE
MODEL:
(3 Step)
s1 0" to 350°F or 0" to 500°F
s2 0" to 350°F or 0" to 500°F 1
s3 0" to 350°F or 0" to 500°F 1
TIME PROPORTIONING Active «
DIP Switch #2 OFF - Change Switch at Power Down A
Proportional Band (PB) PB Range = 05 to 99. ‘
With PB option active (DIP Switch #2 in OFF position) the
TEMPERATURE display will indicate "P25" when the

Temperature MODE key is pressed after selecting the set
point temperature. Increase or decrease PB from 25 at
two digits on the right with ADJUST keys. Press MODE
again to enter PB and move to ACTUAL temperature.

4
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How To Enter Your Series 700 Program

You may program either the TIME or TEMPERATURE section first.

TIME Programming

You may enter a new TIME for the countdown timer at any one of three instances in the

operation of the Series 700. They are:

W~

Series 700, p.4- 3

» Following Power Up
* During Countdown
» After Countdown to Zero

The Series 700 behaves the same following power up as it does after countdown to zero.

STD. MODEL (1 Step) w/ DIP SWITCH #1 ON: (Only one Segment of time & Temp)

Select TIME SET with the TIME MODE key.
Enter the desired TIME with the ADJUST key(s) (keys with triangles).

Press MODE again to select ACTUAL and enter the time into the processor memory. The TIME

display will read 00.0.

Program TEMPERATURE section

Select TEMPERATURE SET with the TEMPERATURE MODE key.

Enter the desired temperature set point with theTEMPERATURE ADJUST key(s).

Press MODE again to select ACTUAL and enter the temperature into the processor memory
TEMPERATURE display will read any former temperature set point.

OPERATION

Press START/STOP to initiate the countdown and energize the load relay.

Remember that START energized the load relay,
while STOP de-energizes it.

When you press START, the TIME display willimmediately read the time you entered fo
Segment 1 and begin counting down. S1 and RUN will be ON.

When countdown is complete in all the steps, the TIME display will read 00.0 and the load

relay will de-energize, RUN will go out and HO will light, and finally the load relay wi
de-energize.

The

=




STD. MODEL (1 Step) w/ DIP SWITCH #1 ON: (Only one Segment of time & Temp) -continued

( ( If you wish to stop the timer countdown, PRESS START/STOP. HO will light, RUN light will
> extinguish and the load relay will de-energize.

AT i © e e g o

To resume operation

PRESS START/STOP again. The Watlow Series 700 will begin controlling temperature at the
set point now in memory .

If you wish to change the temperature set point place the control in the hold mode. PRESS
TEMPERATURE MODE BUTTON to select SET.

Now enter new set point values by using the TEMPERATURE ADJUST BUTTONS (buttons with
triangles).

e 5 Ly

PRESS START/STOP and the timer coutdown will continue using the new set point temperature. 1

TIME Entry During Countdown

When the Series 700 timer is counting down, the ADJUST keys are inactive. to enter a new time
you must halt the timer. Perform this procedure: |

{ g
1. Press the START/STOP key to halt the timer. The TIME display will read 00.0. The load
relay will de-energize. Optional HO LED will come on .
2. Press MODE to select TIME SET. k
3. Select the new time with the ADJUST key(s). b
4. Press MODE again to enter the new time into memory, ACTUAL will light (S1 will light).

The TIME display will read 00.0.
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TIME/TEMP STEPPING PROFILE MODEL (3 Step):
DIP Switch #1 OFF @

Initial Condition: The Series 700 is in a STOP condition. Timer is not
counting down. Relay is de-energized. HO is ON, indicating HOLD

PROGRAMMING TIME

Select TIME SET with the TIME MODE key, S1 will light.

Select the desired TIME for Segment 1 with the ADJUST key(s). (keys with triangles)
Press MODE to enter TIME for Segment 1, S2 will light.

Select the desired TIME for Segment 2 with the ADJUST key(s).

Press MODE to enter TIME for Segment 2, S3 will light.

(If your program uses only two steps, press MODE again without selecting a third step with
the ADJUST key(s), ACTUAL will light.)

Select the desired TIME for Segment 3 with the ADJUST key(s).
Press MODE to enter TIME for Segment 3, ACTUAL will light.

PROGRAMMING TEMPERATURE

Select TEMPERATURE SET with the TEMPERATURE MODE key, S1 will light, HO will go out\g
Select the desired TEMPERATURE set point for Segment 1 with the ADJUST key(s).

Press MODE to enter the set point for Segment 1, S2 will light.

Select the desired TEMPERATURE set point for Segment 2 with the ADJUST key(s).

Press MODE to enter the set point for Segment 2, S3 will light.

(If your program uses only two steps, press MODE again without selecting a third step with
the ADJUST key(s), ACTUAL will light.)

Select the desired TEMPERATURE set point for Segment 3 with the ADJUST key(s).
Press MODE to enter the set point for Segment 3, ACTUAL will light.

Press START/STOP to initiate the countdown and energize the load relay.

When you press START, the TIME display will immediately read the time you entered for
Segment 1 and begin counting down. S1 and RUN will be ON. Countdown will continue
through S1, S2 and S3 and the control will adjust temperatures as selected by the
temperature setpoints for S1, S2 AND S3, respectively. When countdown is complete in all
the steps, the TIME display will read 00.0 and the load relay will de-energize, RUN will go
out and HO will light.

)
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TIME/TEMP STEPPING PROFILE MODEL (3 Step):
DIP Switch #1 OFF

TEMPERATURE Entry During Countdown

When the Series 700 timer is counting down, the ADJUST keys are
inactive. to enter a new TEMPERATURE set point you must halt the timer.

Press the START/STOP key to halt the timer. The TEMPERTURE ACTUAL display will read
the the process temperature. The load relay will de-energize.

Press MODE to select TEMPERATURE SET.

Select the new TEMPERATURE set point with the ADJUST key(s).

Press MODE again to enter the new set point into memory, ACTUAL will light . The
TEMPERATURE display will read the NEW set point value.

With a 3-Step Series 700 you may also enter new temperature set points for Segments 2 and
3 here. Notice indicators $2 and S3 and enter new set points as in initial setup. If you want
to retain the temperature setpoints in S2 and S3, PRESS MODE once for each temperature
segment. Press MODE and third time to switch to ACTUAL

Press the START/STOP key to resume countdown where it left off. The load relay will
re-energize. The TEMPERATURE display will immediately read the new set point and the
countdown will continue to zero.

TIME Entry During Countdown

When the Series 700 timer is counting down, the ADJUST keys are inactive. to enter a new time
you must halt the timer.

1.
2.

Realize that the new time will not be activated until until the
current timing cycle has timed out, or the POWER is turned
OFF the ON again.

Press the START/STOP key to halt the timer. The TIME display will read 00.0.
The load relay will de-energize. Optional HO LED will come on

‘Press MODE to select TIME SET.

3. Select the new time with the ADJUST key(s).
4. Press time MODE again to select ACTUAL prior to attempting restart.

Series 700, p. 4- 6
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TIME PROPORTIONING-TEMPERATURE Programming
STD. MODEL - 1 Step (DIP Switch #1 ON) ‘J

Set DIP Switch #2 OFF. Change the switch at
powerdown only for the processor to accept the
change.

With Proportioning Band option active, TEMPERATURE programming will be the same as in the
ON/OFF mode with one exception. After you enter the set point temperature by pressing

TEMPERATURE MODE, the TEMPERATURE display will show the prompt, "P25" which is the
default value.

The "P" indicates Proportional Band, while the 25 is the Proportional Bandwidth itself.
Increase or decrease the proportional bandwidth using the TEMPERATURTE ADJUST keys. The

bandwidth range is from 5 to 99. Then press MODE again to enter the proportional bandwidth
into memory.

Then press TEMPERATURE MODE again to enter the proportional bandwidth into memory.

TIME/TEMP STEPPING PROFILE MODEL - 3 STEP

Q

After you enter the Segment 3 set point temperature by pressing TEMPERATURE MODE, the
TEMPERATURE display will show the prompt, "P25" which is the default value.

The "P" indicates Proportional Band, while the 25 is the Proportional Bandwidth itself. Increase

or decrease the proportional bandwidth using the ADJUST keys. The bandwidth range is from 5
to 99. Then press MODE again to enter the proportional bandwidth into memory.

When programmed according to the guidelines and procedures listed above, the Watlow Series
700 Time and Temperature Control will perform as stated.
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