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WARNINGS
Proper installation, proper operation, and proper servicing and
testing (including periodic testing and calibration of the sensors) is
essential and the responsibility of the owner/user. Failure in any of
these areas may render the instrument inoperative for its intended
purpose and may permit buildup of dangerous toxic and/or com-
bustible gases this may result in serious injury or death.

CAUTION
This system must be operated and serviced by quali ed person-
nel only. Read and understand the instruction manual completely
before installing, operating and servicing. If not, serious injury or
even death could result. Keep a copy of this manual for the life
time of the instrument.

NOTES
Instrument capability alone cannot be depended on to safeguard
any particular area from the dangers of toxic and/or combustible
gases. The degree of safety obtained through the use of these in-
struments is also dependent on the user s selection of the proper
instrument for the application, proper installation, and the user s
attention to periodic calibration, maintenance, and service. If not,
serious injury or even death could result.

UNPACKING
Open each shipping box carefully and remove the items. Check
your order and packing list for completeness. Examine each item
for external damage. If there is any damage or if any item is miss-
ing, notify Scott Health & Safety Customer Service immediately
at:

4320 Goldmine Road
Monroe, NC 28110 USA

Phone: 1-800-247-7257
Email: service@scottinstruments.com
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2 Freedom PID

1.0 General Information

The Freedom PID is a xed photo-ionization detector (PID) that mea-
sures a broad range of volatile organic compounds (VOCs). It operates
on 9-36 VDC and provides an analog (4-20 mA) signal output in three
ranges of 0.01 - 20.00 ppm, 0.1-100.0 ppm, and 1-1000 ppm isobutyl-
ene equivalent. Housed in an explosion-proof enclosure, the Freedom
PID is equipped with a local digital display of the gas concentration and
function keys for performing calibration. The standard ow con guration
is used when the Freedom PID is mounted in the sampling area, while
the ow-through version is used for remote sampling. Battery back up
should be considered in critical applications; power failure can cause the
instrument inoperable. As a result, serious injury or even death can result.

1.1 Key Features
4-20 mA analog output
Resolution of 0.01 ppm for precision model (range to 20 ppm)
Explosion-proof enclosure for hazardous environment applications
Magnetic key interface eliminates need to open explosion-proof
enclosure when making operation parameter adjustments
Long-life 10.6 eV ultraviolet lamp with 3D sensor
Flow-through version can draw sample from up to 200 feet
Sampling pump duty cycling for lamp self-cleaning
LCD and status/error LEDs
Operation at 9-36 VDC
Two dry contacts (<30V, 2A) for low and high alarm limits

1.2 Applications
Waste water treatment plants
Marine and offshore oil wells
Re neries and petrochemical plants
Power plants
Pulp and paper industry
Solvent recovery systems
Painting and coating operations
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1.3 Speci cations
Size 5.0" L x 5.0" W x 4.5" H

127 mm x 127 mm x 115 mm

Weight 5.5 lbs (2.5 kg)

Detector 3D PID sensor std. 10.6 eV lamp

Calibration 2-point eld calibration

Enclosure Rating US & Canada: UL, cUL Class I, Division
1 & 2, Groups B, C, D
Europe: 0575 II 2 G
Demko 03 ATEX 0229512
EEx d IIB T6

Power 9 to 36 VDC max. 125 mA at 24V

Output 4-20 mA w/12V compliance at 24V

Sampling Internal diaphragm pump, >500 cc/min

Sampling Distance 200 feet (60 meters) maximum
(Flow-through version only)

Display 7-segment, 4-digit screen with 4 color-
coded alarm LEDs

Response Time 40 seconds to 90% of reading using isobu-
tylene and 40% duty cycle

User Interface Magnetically accessed keys for calibration

Temperature -20º C to 55° C (-4º F to 131° F)

Humidity 0-95% relative humidity (non-condensing)

Dry Contacts High and low alarm levels Max 30V, 2A
each

Mounting 2 holes, 5.25" (133 mm) from center to
center

Ranges
(isobutylene equivalent)

0.01 - 20.00 ppm, 0.1 - 100.0 ppm, and
1 - 1000 ppm
(Ranges are different product models, and
not user-selectable when operating unit.)

This product may be covered by one or more of the following U.S. Patents:
5,393,979 5,561,344 5,773,833 6,225,633
6,313,638 6,333,632 6,320,388
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4 Freedom PID

2.0 General Operation

The Freedom PID photo-ionization detector transmitter consists of a
UV light source, a detection chamber, a sample draw pump, and associat-
ed electronic driver and measurement circuits. The contents of the Lamp
Cleaning Kit (part number 077-1309) include: lamp cleaner, swabs, n-
ger cots, and lens paper. The contents of the Accessory Kit (part number
077-1312) include: calibration adapter, sensor puller, and Magnet Key.
Prior to factory shipment, the Freedom PID is calibrated and tested us-
ing isobutylene gas.

The calibration of all newly purchased Scott Gas Detection instruments
should be tested by exposing the sensor(s) to a known concentration
calibration gas before the instrument is put into service for the rst time. For
maximum safety, the accuracy of the Freedom PID should be checked at
least monthly when operated in a relatively clean environment. However,
in a less clean, highly humid, or variable environment, it may require more
frequent (such as once a week) accuracy checks for optimal performance.
Recalibrate the unit if readings are outside the limits de ned by the user.

Scott Health & Safety recommends the following procedure, based on the
ISEA (Industrial Safety Equipment Association) protocol, to establish the
interval between veri cation checks:

1. The protocol de nes the difference between a functional (bump) test
and a full calibration. A functional (bump) test is de ned as a means
of verifying calibration by using a known concentration of test gas
to demonstrate that an instrument s response to the test gas is within
acceptable limits. A full calibration is de ned as the adjustment of an
instrument s response to match a desired value compared to a known
concentration of test gas as de ned in Section 7.0: Calibration
Procedures of this manual.

2. During a period of initial use in the intended atmosphere, perform
a daily functional (bump) test to ensure there is nothing degrading
sensor performance. The period of initial use must be of suf cient
duration to ensure that the sensor is exposed to all conditions that
might have an adverse effect.

3. Any instrument that fails a functional (bump) test must be adjusted
by means of a full calibration procedure before further use.

4. If the tests demonstrate that it is not necessary to make adjustments,
then the time interval between checks may be lengthened. For
maximum safety, this interval should not exceed 30 days.
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3.0 Physical Description
3.1 Physical Dimensions
The design of Freedom PID allows it to be easily mounted and inter-
faced with a xed-point gas monitoring system. The detector transmitter is
housed in a 5.0" L x 5.0" W x 4.5" H (127 mm x 127 mm x 115 mm) explo-
sion-proof case with two holes 5.25" (133 mm) apart from center to center.

Freedom PID Standard Version Installation.

3.2 Sample Gas Flow
The Freedom PID comes in two sample ow con gurations, both with
an internal diaphragm pump. In the standard version, the gas ows in and
out of different sides of the same metal frit on the bottom opening, while
the top left and right holes are available for electrical connections. In the

ow-through version, the gas is drawn in through the bottom opening
and pushed out through the upper left, while the upper right hole is used
for all electrical connections.

Freedom PID Standard Freedom PID ow-through

Sample
In/Out

Sample
Intake

Out

CAUTION
Keep Sample In/Out ow-through clean and free of particles. The
instrument could be rendered inoperable resulting in serious in-
jury or death.
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6 Freedom PID

The sample pump runs intermittently according to the programmable
duty cycle. The default 40% duty cycle causes the pump to be on for 8
seconds and off for 12 seconds every 20 seconds.

4.0 Installation and Access Instructions
4.1 Mounting
First, decide where the transmitter will be mounted. (Refer to installa-
tion drawing, below.) Drill two holes in the mounting surface, with the
centers of the holes spaced 5.25 inches (133 mm) apart. Mount the Free-
dom PID using suitable screws.

Instrument Assembly Removal

Prior to service, make sure power is OFF.

1. Unscrew the housing top from the housing
bottom.

WARNING
1. A minimum of 18 inches (45 cm) of explosion-proof conduit must

be used at cable entry in group B atmospheres. CSA requires seals
in conduit exceeding 5 feet (1.5 meters) in group C atmospheres.

Note: For European applications, the installation must comply with
the requirements of EN 60079-14.

2. To prevent ignition of hazardous atmospheres, area must be free
of ammable vapors and supply circuit must be disconnected
before removing cover.

3. Keep cover tight while circuits are alive.

WARNING
Observe all Hazardous Location

Safety procedures to prevent serious
injury or death.
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2. Insert the small cylindrical end (key) of the Freedom PID Magnet Key
(part number 077-1310) into the hole on the left side of the support post.

3. Turn the Magnet Key 90° counterclockwise to rotate the support
post to the Open position. You will feel the tension slacken, which
indicates you have turned the support post far enough.

Caution: Use only the provided Magnet Key to turn the support post.
Inserting a longer metal object (such as a screwdriver) may damage the
circuit board while rotating the support post.

Magnet
End

Key
End

SIDE VIEW

TOP VIEW

Support
Post

Magnet
Key

Support
Post

Magnet
Key

Two views of Freedom PID Magnet Key.
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8 Freedom PID

4. Carefully lift the entire instrument assembly halfway out of the Free-
dom PID bottom housing.

5. Unplug the white 8-pin electrical connector. For the ow-through
version of the Freedom PID, use tweezers to disconnect the Ty-
gon® tubing from the ef uent (output) side of the pump.

6. Remove the entire instrument assembly from the housing bottom.

4.3 Electrical Wiring
1. Inside the housing bottom are two green terminal block plugs at-

tached to the terminal block on the circuit board. Unplug the two
terminal block plugs from the terminal block. Use tweezers, an IC
puller, or needle-nose pliers and lift the terminal blocks straight out.

Note: The terminal block plugs accept 16 AWG to 28 AWG wire. Use
16 AWG or 18 AWG wire for long wiring runs, which can be up to 1
km (1,000 meters) long

Detail of 8-pin
electrical connector
unplugged

Instrument assembly
halfway out of bottom
housing with 8-pin
connector plugged in
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2. Lace the wires through the Freedom PID s wire hole(s) and con-
nect wires to the corresponding pin numbers of the terminal blocks:

Wire Pin
Number

Wire
Color

Alarm Common 1 Yellow
High Level Alarm Contact 2 Green
Low Level Alarm Contact 3 Orange
4-20 mA Output 6 Blue
Power Supply Negative/Output Common 7 Black
Power Supply Positive (9-36VDC) 8 Red
Not Used (troubleshooting only) 4 Brown
Not Used (troubleshooting only) 5 Purple

4.4 Instrument Assembly Installation
1. Plug both green terminal block plugs back into the correct terminal

block headers. Keep extra wires as close to the inside enclosure wall
as possible to prevent damage when the cover is re-assembled onto
the enclosure.

2. Plug the white 8-pin connector back into its socket.
3. Carefully place the instrument assembly back into the housing bot-

tom, sliding the hole in the bottom of the assembly over the support
post. As you lower the assembly into the housing, make sure the sup-
port post passes freely through the hole in the circuit board.

Note: For the ow-through version, reconnect the ef uent Tygon® tub-
ing before placing the assembly all the way down into the housing.

http://www.scotthealthsafety.com
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4. Gently rock the assembly to ensure that it is properly seated and the
hole in the support post is fully visible above the circuit board.

5. Use the Freedom PID Magnet Key to rotate the support post 90º
clockwise, which secures the instrument assembly in the housing.

6. Tightly screw the housing top to the housing bottom.

Caution: Damage to the LCD may result if the housing is screwed
down before the assembly is seated all the way down. If you encoun-
ter resistance, stop, remove the housing top and check that the instru-
ment assembly is properly seated. If any damage occurred to the unit,
it should be removed from service and replaced. If a damaged unit is
used, serious injury or death could occur.

7. Ground the unit using the screw connection to the lower left of the
sample inlet in order to reduce the chance of electrical shock.

4.5 Sample Gas Plumbing
Standard- ow Version. The Freedom PID unit must be mounted so
that the gas inlet/outlet at the bottom of the unit is directly in the sample
gas. If an external pump is used to bring the sample gas to the unit, be
sure not to form a gas-tight seal to the inlet/outlet, so that ef uent gas is
allowed to escape.

Flow-through Version. The ow-through version of Freedom PID is
designed to draw a sample from up to 200 feet (60 meters), or against
a vacuum of up to 20 inches of water (38mm Hg). The pump can draw
up to 40 inches of water, but in this case, the ow will be reduced and
the pump may require more frequent maintenance. The typical ow rate
without tubing or a vacuum is 550 to 650 cc/min while the pump is on
in the 20-second cycle. If the gas supplied is under pressure, throttle the

ow so that it is within the range of 0.6 to 2.0 liters per minute.

Any tubing used must be inert to chemical reaction or physical adsorp-
tion. We recommend Te on® or stainless steel tubing with an inner di-
ameter between 1/16" (1.5875 mm) and 3/16" (4.7625 mm). Do not use
Tygon® or other soft plastic tubing, as these absorb many organic vapors.

Note: Tubing of 1/16" (1.5875 mm) inside diameter may cause excessive
pressure drop and should be used only for sampling distances of 20 feet

(6 meters).
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5.0 Display and Alarm Functions
5.1 System Initialization
When the Freedom PID system power is turned on, it initializes and an
InIt message appears on the display. As the transmitter is warming up,

the lamp and pump turn on as each component is checked, and the LEDs
blink all at once. The countdown timer appears on the screen for the 6-
second warm-up.

5.2 Reading Display
As the transmitter enters the Reading Display, it automatically starts test-
ing for errors and goes through a cycle of checking each alarm condition.
If there are no errors or alarm conditions, the green OK LED is lit and
the gas concentration is displayed.

If there is an error, the Fault LED blinks and an error message blinks
on the screen. Each alarm condition has a corresponding LED that blinks
an amber color when the readings are outside a speci ed range or limit.
Refer to Section 12.2: Alarm Relay Logic and Appendix B: Maximum
Reading Capabilities and Indications for details.

5.3 Alarm Contacts
The alarm contacts can be used to drive user-supplied external alarms
such as a light or buzzer. The low alarm contact closes when the display
reads over the programmed low alarm limit. When the reading exceeds
the high alarm limit, the low alarm contact opens and the high alarm
contact closes. When the display is over-range, the high alarm contact re-
mains closed and the output jumps to 22 mA to allow remote detection. A
fault condition can be detected by a drop to 2 mA output; no dry contact
closure occurs.

5.4 Access to Programming Functions
The Freedom PID has no external switches, but instead uses the mag-
netic end of the Freedom PID Magnet Key to activate switches built
into the unit. To use the Freedom PID Magnet Key, brie y touch the
glass above the [MODE] circle or the triangles labeled [+] and [-]. Then
remove the key straight out and away from the Freedom PID.

Access the Calibration menu from the Reading Display by keying [MODE],
or access the Advanced menu by keying [+], [-], and then [MODE].
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6.0 Programming Menu
The programming menu lets you change the operating parameters using
the magnetic sensing key. To operate the key, brie y tap the display glass
directly above the triangles labeled [+] or [-] or the [MODE] circle.

Important! Do not drag the key sideways, or two functions may be activated.
This may cause the instrument to reset.

To access the programming menu from the Reading Display, press [+],
[-], and then [MODE] in sequence. Then step through the parameters
shown below by keying [MODE]. Each tap of the key on [MODE] ad-
vances to the next item in sequence.

Note: The Freedom PID transmitter returns to the Reading Display
after 60 seconds of idle time.

Display Message
Submenu Parameter 0-20 0-100 0-1000
Span Gas Value C100 C10.0 C10.00
Correction Factor CF1.0 CF1.0 CF1.0
Low Alarm Limit L200 L20 L5
High Alarm Limit H500 H50 H12
Pump Duty Cycle* P40 P40 P40

* If the Pump Duty Cycle value is changed, the unit should be recalibrat-
ed with zero and span calibration gases.

Note: Submenus only cycle through once. When [MODE] is keyed after
accessing the Pump Duty Cycle submenu, the transmitter returns to the
Reading Display.

Anytime a submenu screen is idle for more than 15 seconds, the transmit-
ter returns to the Reading Display.

To change a value, press [MODE] until the correct parameter appears. To
increase a value, press [+]. To decrease a value, press [-]. Press [MODE]
when you are nished changing the value.
If a value has changed, the new value blinks on the LCD. Press [-] to
discard changes and advance to the next submenu item. Press [+] to save




