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1.0 Introduction

The GSM-60 is a sample draw monitoring instrument that measanel detects certain toxic hazards gases.GBi-60 was
designed primarily for monitoring one area withirege sampling hose, either for an individual gasnuiltiple gases. The
instrument has one sampling pump and one flow ser®8oe instrument is available with up to 4 intdreensors. Available
sensors include, but are not, limited to carbonamate (CO), carbon dioxide (G) Hydrocarbons (HC) and variations in the
oxygen (Q) content. The sensors can be used alone or fgput@ensors can be used together. Some apptisatguire
monitoring of more then one area. If two samplioges are connected to da8M-60 the flow sensor can only detect a total
flow fault condition. For example, a pump faileboth sampling hoses being blocked. The systammot detect a flow
fault if only one of the two sampling hoses is lided. Flowmeters should be installed in both samgplines to provide a
visual indication of proper flow. In the instrumea 24VDc sampling pump pass air over each sensor and $h#ing
electrical outputs are used to evaluate the aithfertarget gases.

TheGSM-60 is a highly adaptable instrument. Some adaptatiequire an addendum be added to the manualitibaf@cuse
of the instruments with these adaptations. If adden is needed, see page(s) between sectionsesm@at part numbers and
warranty.

Some features of the instruments are as follows:
= continuous monitoring of the sample air = alarm relay contacts available on terminals
= continuoud CD display of gas and vapor concentratiors a fault relay and visual fault alarm
= menu driven operational and maintenance controls = low air flow fault indication and display
= menu driven calibration procedure = alarm acknowledgement capability including auditede
» audio and visual alarms indicate unsafe conditions = mA outputs for each target gas

Hydrocarbons (HC) are limited to gases with anzation potential of 10.6 eV or less. See Appemifor a list of gases and
IPs.

NoOTE: All specifications stated in this manual may changi&out notice.
1.1 Unpack

Unpack theGSM-60 and examine it for shipping damage. If such danmgéserved, notify botENMET customer service personnel and
the commercial carrier involved immediately.

Regarding Damaged Shipments
NOTE: It is your responsibility to follow these instructions. If they are not followed, the carrier will ot honor
any claims for damage.
This shipment was carefully inspected, verified praperly packaged at our company and deliverédeaarrier in good condition.
When it was picked up by the carrieEMET, it legally became your company’s property.
If your shipment arrives damaged:
o Keep the items, packing material, and carton “A% Within 5 days of receipt, notify the carriettscal office and request
immediate inspection of the carton and the contents
o After the inspection and after you have receiveitenw acknowledgment of the damage from the carcentactENMET Customer
Service for return authorization and further instiens. Have your Purchase Order and Sales Otdebers available.
O ENMET either repairs or replaces damaged equipmentravaities the carrier to the extent of the liabiigverage, usually $100.00.
Repair or replacement charges above that valugoairecompany’s responsibility.
Q The shipping company may offer optional insurammeecage ENMET only insures shipments with the shipping compahgmv
asked to do so in writing by our customer. If yaed your shipments insured, plefsewvard a written request ®NMET
Customer Service.

Regarding Shortages
If there are any shortages or questions regardisghipment, please notisNMET Customer Service within 5 days of receipt at the
following address: ENMET Corporation
680 Fairfield Court
Ann Arbor, M| 48108
1.2 Check Order 734-761-1270  734-761-3220 Fax

Check, the contents of the shipment against thehase order. Verify that tH@SM-60 is received as ordered. If there are accessories
the order, ascertain that they are present. Ctieckontents of calibration kits. NotiBNMET customer service personnel of any
discrepancy immediately.

1.3 Serial Numbers
EachGSM-60 is serialized. These numbers are on tags ongihipent and are on record in BNMET database.

ODoOo
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2.0 Instrument Features

2.1 Exterior Features
The exterior of the instrument is showrFigure 1. The exterior features are as follows:

Feature Description

Enclosure An engineered thermoplastic box, approximately ¥8x8vith a clear hinged front cover.

Input Port The entrance for the air sample and calibration §d® quick release fitting mates with
one on the calibration adapter.

Front Cover Latch A quick-release latch that holds the clear frontezdn place, and is capable of being
padlocked if desired.

Audio Alarm A loud horn activated by certain alarm conditions.

Mounting Flanges Flanges with holes for mounting the enclosure tergical surface.

Output Port The exit to exhaust the air sample and calibragias Laur fitting.

2.2 Display Panel Features

The display panel, shown Figure 1, is viewed through the clear front cover of thelesure, and is accessed by opening the
cover. Features are as follows:

Feature Description
Display A 2 line, 16 character per line, LCD with backlight
The numerical values of gas concentrations, anerdtifiormation are displayed.
Visual On either sides of the display:
Alarms & Indicators A red alarm LED for each sensor installed in thatruntment, Low level alarm.

The top center of the panel:

A red alarm LED for all sensors installed in thetimament, High level alarm.
Near the center of the panel:

A green power indicator LED

A red fault alarm indicator LED

Pushbutton Switches There are three of these, located near the cefitee @anel; they are yellow
rectangular membrane switches. They are:
eOPTION Switch The top left switch. l
eSELECT Switch Directly to the right of th@pPTION switch. #

eAudio Defeat / Alarm Directly below theoPTION switch.
Acknowledge M
Switch
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*Visual Alarm CO
(See *note below)

*Visual Alarm _
Dew Point

(If Dew Point option
is installed)
See *note below

OPTION
Switch

ALARM ACKNOWLEDGE/

Display, see *note below
Visual Alarm 2

H2S reading |

_\
(e \ |
/ __*Visual Alarm 02

See *note below

\\ (If Oxygen option is installed)
o

ALARM 2
i . oF
Channel# | Channel # % @
___________ e Quick Release Fitting
Channel# ! Channel # O Input Port

Sample/Calibration

ALARM DEFEAT
Switch

SELECT
/ Switch
@ B Power LED
OPTION SELECT z
O POWER

O FAULT \—Front Cover Latch

ALARM \ |
ACKNOWLEDGE Fault LED

Audio Alarm

Mounting Flanges
2 places

* NoTE: Typical gas reading & alarm locations, depending

Sample Output Port

NS
g

Figure 1: External Features of the GSM-60
on instrument configuration, alarms & readings

may be in alternate locations
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2.3 Circuit Board Features
The Display Panel is hinged on the left and isasdel by unscrewing the 2 screws located in the cigimers. After releasing
the panel, it is swung to the left, exposing therir of the enclosure. The Circuit Board is miahat the back surface of the
enclosure interior. Features are showRigure 2.

Feature

Description

Relay Terminals

This group of terminals is located at the left sidi¢he Circuit Board.
For the contacts for each of four alarm relays, fandhe contacts of a fault relay.

Output Terminals

One 4-20mA output per active channel. 2 channetgids per connector.

HC Manifold
Sensor Manifold

The PiD sensor is installed into this housing.
The sample manifold, the carbon monoxide, carboridé and oxygen sensors arg
located under this housing.

Filter, Particulate

Removes contaminate from air sample line.

Sensor Terminals

Sensor/Transmitter connectorsvt 4-20mA Input

J16, J18, J19
‘ Q Particulate Filter Q ‘ Sensor PiD (HC)
| Manifold
O Y O
Flow Sensor —| méﬁ)j@
m
) N 4 — 20mA Output
Horn Terminal — . /«\ Ta XD 5 Terminals
\\ ﬁ@ \/ \ 4 places
; - ~ N 4 ik
Relay Terminals — i e @&---" L |
6 pl N 0@ il
( p aceS) \ il o2l | P11 SENSOR
-:Z“g ; NN J‘Hﬂﬂé\t[
o 8 % Input Port Fitting
= ok -

TN WO O

EAVI3H

U
SP1 RS232
:|
SPO RS4BS
ék QA ; ;
I‘

n~_Digital Communication

7

RN @ RN /A\ Terminals

/ Vool \ \

\ \ ;o\ /

\\\// \\\// \\ /,\

. \\\
Sensor/Transmitter Sensor
Terminals \ Manifold
J16, J18, J19

Wil ] _ o
Audio Alarm
s |l-

I

Fuse Hold ers
0.630 Amp

Ground Screw 1]
J21

Power Input ——
Terminal J23

i

EREE

AAAAAAA

Sampling Pump
Location

Output Port Fitting

Figure 2: GSM-60 Interior Features
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3.0 Installation

3.1 Mounting of Instrument

The GSM-60 should be located near the air to be monitoredngiag lines should be no more then 50 feet lohds
recommended that Teflon® (PTFE) lined tubing bedusuick disconnect fittings are supplied for usth 1/8” ID tubing.

Mount the instrument on an appropriate verticafeste using the mounting flanges provided. Avoiglasrwith excessive
vibration or temperature extremes. The holesénfldnges are 0.31 inch in diameter and form d6.X5 inch rectangleSee
Figure 3.

It is recommended to use #8 drywall anchors anevgsfor mounting th&SM-60 to a drywall/sheetrock surface.

8.44 REF

Mounting Ho les

0.31" dia. 4 places \

&

e}

(&
He—p]:

o —

10.75 o
]
I
I
GSM-60
.31 Jé’—@ E Q}J
6.00

Dimensions are in inches.
Figure 3: GSM-60 Mounting Dimensions
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3.2 Power Supply
The input power can vary from 100 to 244, 50/60 Hz. Mains power should be connected tdPwer Input Terminal23
and the ground scred21. See Figure 2for location.

WARNING: Continuous gas detection and alarm systems (1¥8c/220vVAc / 24vVpc/12Vbc powered) become inoperativel upon
loss of primary power. Contact factory for speciftations and pricing of backup battery systems.

pon supplying air and poOwer 1o the Instrument:
= The green power on LED is lit.
= The display backlight is lit, and instrument wilép through a start-up sequence: unit serial nungodtware revision and
gases monitored may be shown on the display.
The instrument may go into alarm briefly, but tle@sors stabilize quickly. If the instrument pdssia alarm, acknowledge the
alarm by pressing theubio DEFEAT / ALARM ACKNOWLEDGE switch. If alarm persists longer than 30 minuted, ENMET
customer service personnel.

3.3 Inputs / Outputs
Two types of alarm outputs are available, relaytacts and 4-20mA outputs.

JT6G Connector 2
5 ——Channel3&4
SNSRI /
O Pa e

4-20mA Output
DEBUG ENABLE l}l ¥

e

fe

=
3zzng

FLOW SENSOS

Relay 1
Channel 1
Alarm 1

=
~

Connector 1
Channel 1 & 2
4-20mA Output

O

PID SENSOR

1 WABLE
1 | up2

Relay 2
Channel 2
Alarm 1

FLOV SENSOR ZERD I:‘

[

——Connector RS485
Connector RS232

Connector RS485

Relay 3
Channel 3
Alarm 1

SPL RS485
DR

i

SP1 RS232

E

SPO RS485

0+ D- GN
[N

Relay 4
Channel4  ,
Alarm 1

Relay 5
Channel 1-4 o
Alarm 2

Relay 6
Ch 1-4 / System
Fault

§ INTWOJ ONE[IN WOJ_ONE[INWNOJ_ ONE[IN_WOJ” ONs[JN_NOJ_ONs[IN WOJ T
[R50t B e [ e | e

[ET G mm SLNX

Input Connector
24Vpc
GND
mA

Input Connector
24VpC|
GND|
mA

Input Connector
24Vpc
GND
mA

I U [V N O e e

Ground Screw J21 —

Power Input | A N
Terminal J23 > @ @
T

Figure 2A: Relay, Input and Output Terminals

P “\ [
il =
B ‘\”’E
3
=
=

i
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3.3.1 Sensor/Transmitter Connection
Sensor/Transmitters are connected toGi$M-60 control unit with two or three-conductor wiringsauthe correct oiltight
fitting. Size of wire depends on the distance leetwthe sensor/transmitter and the control unit.

See Recommended Wire Gauge Table below.

2 Wire for Sensors/Transmitter 3 Wire for Sensors/Transmitter
Position Function Position Function

1 Power +24/DC 1 Power +24/DC

2 Not Used 2 Power Ground

3 Signal/Return to Ground 3 Signal

Recommended Wire Gauge

Distance from Sensor to Control Unit Recommended Wire Gauge
< 500 feet 16 AWG
501 — 800 feet 14 AWG
Longer Distances Contact Factory

NOTE: Sensor Location
Gases have different densities. Some are hedaerdir and concentrate at the bottom of a sp&oene are lighter than air
and gather at the top. Consider the density of#seyou want the sensor to detect when you irstalbensor. Some
examples are given below.

Heavier than Air Gas Sensor Location
Bottled LP (liquefied petroleur Interior wall; 18-24" from floor.
Propane e Do Nort locate directly above or beside gas appliancesn@ve
Butane heaters).
Gasoline * Avoid locating anywhere near a vent or window oamen outside
Trichloroethylene doorway.

Vaporized hydrocarbons
Hydrogen sulfide

Lighter than Air Gas Sensor Location
Natural gas (methar Near ceiling.
Ammonia e Do Nort locate directly above appliances where it is sulifedirect
Hydrogen exposure to heat or steam.

Same Density as Air Gas Sensor Location
Carbon Monoxide 4-6 feet above the (generally unijcfloor.
¢ Do Nor locate in direct air currents of windows, doorsyents.
If you have a question involving the location afrdt or sensor, please contact your distributdENMET personnel. A
technician will analyze the question and recommeiwtation.

3.3.2 Relay Contacts
Relay contacts are available for each alarm; taes8PDT, rated at 10Amp at 13c, and may be latching or non-latching
as required by the application.
They are accessed on the terminals next to eaay sed-igure 2 & 2A. The contact positions are noted on the circodtrt
next to each terminal.
Relays may also be configured as failsafe or ndeaffe. The default alarm relay configurationas fatching mode, and
failsafe. They may be reconfigured in the mainteeamenu.See section 5.3.5 & 5.3.6

The PC Board is labeled for the relays in theiremergized state. If the relay is configured fols&de, then this is also the alarm
condition state. Non-failsafe configured relayshe alarm state, are the reverse of the PC bahrdihg. Note that the
Fault(FLT) relay cannot be set to operate in a Raitsafe mode. Please see Table 1
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Table 1 : Relay Failsafe Settings

Position Failsafe -Alarm Non-Failsafe -Alarm
J5 Relay 1 - NO Normally Open Normally Closed
J5 Relay 1 - COM Common Common

J5 Relay 1 - NC Normally Closed Normally Open
J6 Relay 2 - NO Normally Open Normally Closed
J6 Relay 2 - COM Common Common

J6 Relay 2 - NC Normally Closed Normally Open
J8 Relay 3 - NO Normally Open Normally Closed
J8 Relay 3 - COM Common Common

J8 Relay 3 - NC Normally Closed Normally Open
J10 Relay4-NO Normally Open Normally Closed
J10 Relay 4 - COM Common Common

J10 Relay4-NC Normally Closed Normally Open
J14 Relay 5 - NO Normally Open Normally Closed
J14 Relay5- COM Common Common

J14 Relay5-NC Normally Closed Normally Open
J15 Relay 6/FLT - NO Normally Open N/A

J15 Relay 6/FLT - COM Common N/A

J15 Relay 6/FLT - NC Normally Closed N/A

Relays can be linked to specific alarms. The thklew shows the default relay links. They maybanged in the

maintenance menu if required. S®ection 5.0

Channel 1 Channel 2 Channel 3 Channel 4
Relay 1 Low Alarm
Relay 2 Low Alarm
Relay 3 Low Alarm
Relay 4 Low Alarm
Relay 5 High Alarm High Alarm High Alarm High Alarm

In addition, there is a fault relay, which changt&ge whenever the instrument is in a fault cooditiThe contact positions are
noted on the circuit board next to each termirgde Figure 2A. The coil of this relay is energized when therimstent is in

the non-fault state; the contact conditions givarifee circuit board next to the terminal, are fue hon-energized state, which
is identical to the fault state.

These relay contacts can be used to operate awxdliarms or other functions. It is recommendeat giower for auxiliary
equipment be supplied from an independent powetcepgeparate from th@SM-60. Place a hole in the enclosure for a wire
exit, and use appropriate cable fittings. Be samote the location and depth of hardware indigeetnclosure.

3.3.3 Optional 4-20mA Outputs
Isolated 4-20 mA outputs are available for dataying or other purposes. An output is suppliedefach sensor supplied in a

particular instrument, and can be added when asénadded in the field. These outputs are alvlglan the Connector 1 for
channels 1 & 2 and Connector 2 for channels 3 & 4.

4mA corresponds to a sensor reading at the botfahednstrument range and 20mA corresponds tdl adale reading.
Standard ranges are shownTiable 2

Table 2: Sensor Output
Sensor 4mA 20mA
co 0 50
02 0 30
CO2 0 5000
HC 0 100

Wiring requirements are the same as for the relays.

3.4 Installation Verification
All instruments are calibrated at the factory. Yoay, if a calibration kit is available, calibrate any and all gas channels of
the instrument 24 hours after installation to wegfoper installation and instrument operatione Section 5.0 Maintenance,
for calibration instructions. Calibration is alsecommended after the first month of operationbseguent calibrations should
be performed every 3 months. The dew point seceomot be calibrated in the field.
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4.0 Operation

4.1 Normal Operation Condition
With the GSM-60 installed as described 8ection 3 and in clean air, theOWER green LED is on, the display is lit and the
information on the display is as shownrFigure 4 Display, for the sensor(s) installed in t&&SM-60. The red alarm and fault
LEDs are not lit.

O
O C 8 2 28,9 2O
@)% Hah 8 L2 =280 @)

PPM PPM

Example of display with CO(ch 1),8l(ch 2), Oxygen(ch 3) and g€h 4)options installed
Figure 4: GSM-60 Operational Display

4.2 Alarm Set Points
There are two alarm set points for each installehoel of th&5SM-60. The factory settings of these alarm set poirgs a
shown inTable 3.

Table 3: Typical Factory Alarm Set Points

Typical Channel # Gas Alarm 1, Flashing LED Alarm 2, Steady LED
1 Carbon Monoxide 10 ppm 20 ppm
2 Hydrogen Sulfide 10 ppm 20 ppm
3 Oxygen Deficiency | 19.5 % by volume 23.5 % by voéu
4 Carbon Dioxide 500 ppm 1000 ppm
4 Hydrocarbon 5 ppm 10 ppm

These alarm set points can be changed within ljreée the maintenance section of this manual &pthcedure.

= |f the CO concentration increases above that oathan set point, the associated red LED is lg, dssociated relay changes
state, and the audio alarm is activated.

= |f the dew point increases above that of the alsetrpoint, the associated red LED is lit, the aisged relay changes state,
and the audio alarm is activated.

= |f the oxygen content of the sample air decreasémibthe deficiency alarm set point, the associageldLED is lit, the
associated relay changes state, and the audio edaaotivated.

= |f the oxygen content of the sample air exceedsdhthe abundance alarm set point, the associaetlED is lit, the audio
alarm is activated, and both the oxygen alarm rafaythe oxygen high alarm relay change state.

= The HC sensor can only detect and alarm to hydboeer with an lonization Potential of less then /6 SeeAppendix B.
= The HC sensor is broad range in nature and is aenaldifferentiate between different hydrocarbons.

= The Alarm 1 differential value is the delay of 88&M-60 staying in alarm condition until after the measlureading has
returned past the alarm point by the differente&lle. Example If the alarm set point i8 10 and the differential is 2, the
GSM-60 will go into alarm at 10 and stay in alarm uniiétreading has dropped below 8.
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4.3 Alarm Latching or Differential Settings
An instrument is shipped with the alarms in thellig mode. The alarms may be independently cardidjin the non-
latching mode or differential setting by use of thaintenance menu.

See Section 5.3.3, for setting alarm 1 and alarm 2.

Standard Setting

= |N THE LATCHING MODE: at the cessation of the condition which causealamm, the alarm indications do not cease, and the
alarm relay contacts do not revert to the non-alstate, until the\UDIO DEFEAT / ALARM ACKNOWLEDGE switch is
pressed. An alarm can also be acknowledged bgipgethe switch during the alarm condition; thethat cessation of the
alarm condition, alarm indications cease and alalays revert to the non-alarm state. After annales acknowledged,
alarms in the latching configuration are re-arn@thtch at the next alarm condition.

= IN THE NON-LATCHING MODE: at the cessation of the condition that causedaamathe alarm indications automatically
cease, and the alarm relay contacts revert todheatarm state.

Differential Setting

= The Alarm 1 differential value is the delay of 88&M-60 staying in alarm condition until after the measureading has
returned past the alarm point by the differentellie. Example If the alarm point i&\ 10 and the differential is 2, the
GSM-60 will go into alarm at 10 and stay in alarm untiétreading has dropped below 8.

4.4 Audio Defeat
Pressing th@uDIO DEFEAT / ALARM ACKNOWLEDGE switch during an alarm temporarily silences thdiaalarm. Relays and
alarm LEDs continue to function, in the alarm staigring an alarm condition. As long as the alaondition persists, the
audio alarm will “chirp” every 20 seconds.
= |f after 15 minutes the alarm condition continues audio alarm will reactivate at full intensity.

= If any other alarm condition occurs while the audiarm has been silenced it will force the audarralto reactivate
immediately.

4.5 Display

In clean air a display is shown ligure 4. This position of the display is termed thapérational display’. As explained
below, the display can be used to view other infdiom by using th@PTION andSELECT switches.

Concentrations of CO and CO2 are given in PPM ¢pa&t million parts of air). Dew point is givendegrees Fahrenheit at
55PsiIG this can be changed to degrees Centigrade by prgsseSELECT switch Oxygen concentration is given in percent
by volume.

When sample flow is reduced below a limit, the dittine of the display flashes “Low Flow Alarm”.

10
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4.6 Operational Menu
The operational menu allows the user to:

=View alarm set point concentration values
=View alarm ascending/descending trigger, latching delay configurations
=Enter the maintenance menu with the proper Password

The operational menu is accessed withdh&oON andsELECT switches. The operational menu flow chart is shawFigure
51

= Pressing th@PTION switch is indicated with aO"

= Pressing theELECT switch is indicated with aS".

If the instrument is left at any location in theeog@tional or maintenance menus, other than theatipeal display, with no
action taken for a period of 45 seconds, it rettionthe operational display.

No

i alS
CH-1, CH3 Function

O = Press Option switch
S = Press Select switch

No
Function Displays areexample®f gases:
= Channel 1 = Carbon Monoxide
= Channel 2 = Hydrogen Sulfide
CH1 SCALE (CO) [ Sfor each active channel * Channel 3 = Oxygen
0 — 50 PPM = Channel 4 = Carbon Dioxide
0 Q CHZOSCALEO (H25) Displays areexampleof Alarms
- PPM . .
M- Indicates alarm triggered on
S increasing value of reading
O cH3 SCALE (02) v - Indicates alarm triggered on
0.0-30.0% decreasing value of reading
S Displays areexampleof Alarms
(@) CHASCALE (CO2) L — Indicates alarm is in latching
0 - 5000 PPM mode. .
(noL present) — Indicates alarm
J is in non-latching mode.
Displays areexampleof Alarms
10 A1 wL195|S No D — Indicates alarm is in
vL-40 "D 500 Function Differential Setting.
0 (no D present) — Indicates alarm
N20 A2 A 235|g No is in Standard Setting.
ML39 A 1000 Function

6]

No
Function

50 mASPAN 30.0
68 5000

No
Function

Enter MaintMenu | S EnterPassword |  See Maintenance Menu Diagram

Figure 5: GSM-60 Operation Menu Flow Chart

S
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4.7 Fault Indications

4.7.1 Low Flow Indication
A flow sensor is used to furnish a low flow indicat. When the sample air pressure drops beloweptesgels, the fault light
and audio alarm are activated, and the displapdisasLow Flow Alarm”. If two sampling hoses arenoected to on&SM-
60, the flow sensor can only detect a total flow faandition. For example: a pump failure or badimpling hoses being
blocked. The system can not detect a flow fauhify one of the two sampling hoses is blocked.

4.7.2 Other Fault Indications
Other fault indications are associated with semsoo and calibration activities, and are describetie maintenancg8ection
5.0 of this manual.

4.8 Hydrocarbon Sensor Response
If a Hydrocarbon (HC) sensor is supplied with @8M-60 instrument, it designed to detect hydrocarbon gasel vapors
with an ionization potential (IP) of 1068/ or less. Hydrocarbons with an IP of greater th@seV will NOT be detected.
Please see Appendix B for a list of common gasdsrapors and their respective IP rating.
Unless otherwise noted Isobutylene is used asilaraabn and reference gas.

12
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5.0 Maintenance
The GSM-60 requires periodic sensor calibration and replacéme€alibration of toxic gas and oxygen sensor &hbe
performed immediately following installation, onenth after installation and every 3 months theexafHC sensor should be
calibrated on a monthly bases. Oxygen and CO sédmas@ an estimated lifetime of 1 — 2 years. TR Gensor has an
estimated lifetime of 3 years. Other sensors v&gnsors should be replaced when they will nabiete or shortly before the
end of the estimated lifetime.

5.1 Cleaning Instructions

ACAUTION: Never spray a cleaning solution on the surfaceéhex® SM-60 devices.

Clean the exterior of the SM-60 enclosures with a mild soap solution on a cleampuicloth. Do not soak the cloth with
solution so that moisture drips onto, or lingers external surfaces.

Under no circumstances should organic solvents aagiaint thinner be used to clean instrument sesta
5.2 Maintenance Menu

5.2.1 Accessing Maintenance Menu
The GSM-60 maintenance menu is accessed by entering themppagsword with thePTION andSELECT switches. See
Section 5.2.2 Figure 6or full Maintenance Menu flow chart.

Entrance to the maintenance menu is guarded vidhradigit Password. The factory default settiigh® password is 1270.
When a valid numerical password is inserted, tlez issallowed to enter the maintenance menu.

To enter the maintenance menu. Pres®H®@ON switch until “Enter Maint Menu” is displayed thenessSELECT switch for
the Enter Password menu. Enter the valid passa®udkscribed below.

In the "Enter Maint Menu" position

= Press theELECT switch 'Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.

= |n theB00O position, the underline cursor is under the lgjitd

= Press th@PTION switch to change the left digit; select the coridigit.

= Press thesELECT switch, which locks the digit in place and moves tursor one digit to the right.
Continue this process until the four-digit passwigrdomplete. When a valid password is insertettiimmanner, the display is
transferred to theCalibration" portion of the menu. If an invalid passwordrisérted you are returned to the Enter Maint
Menu display.

Og 2 O
PPM f::: oy jorere ousee %

Ervber FPassword

@E ésM 1 r;?ﬁ @

Example Password Displayith factory installed password entejeghd Flow Chart below.

O
0(6) Enter Maint Menu | S Enter Password \—)Changes digit indicated by underscore ct

S
10000 > Locks underscored digit and moves cursor to negit di

*—@f O = Option Switch

To Calibration S= Select Switch
SeeSection 5.2.2 Figure @or full Maintenance Menu flow chart.

13
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5.2.2 Maintenance Menu Flow Chart
The maintenance menu diagram is showRigure 6 Maintenance Menu Flow Chart From the operational display, press
the oPTION switch 6 times; Enter MAINTENANCE Menu" is displayed.

TolFrom ] O = Press Option
Operational  From Operational Menu S = Press Select
D'fp'ab PressOPTION (6 times)

O L
o) Enter Maint Menu |.S.,| Enter Password Changes digit indicated by underscore ct

0000 S Locks underscored digit and moves cursor to negit di

— Vaiig =——

MAINTENANCE MENU i) Calibration PressOPTION until the channel to bCalibrated is displaye!
Select (Gas) See Section 5.3 for calibration instructions.

Calibration

If installed

PR, A et

| MAINTENANCE MENU | S Scale mA Xmtrs PressOPTION until gas to beSet-Up is displayed
: ! See Section 5.3.2 for transmitter set-up instructions.
Scale mA Xmtrs Select (Gas)

Alarm 1 PressOPTION until the gas alarm to bSet is displaye:
Select: XX See Section 5.3.3 for setting alarms instructions.

MAINTENANCE MENU | S
Set Alarm1

(1
MAINTENANCE MENU i)[ Alarm 2 PressOPTION until the gas alarm to bSet is displaye

Set Alarm2 Select: XX ] See Section 5.3.3 for setting alarms instructions.
—
(- O " A
MAINTENANCE MENU | S Alarm Delay PressOPTION until the gas alarm delay to ISet is displaye:
Set Alarm Delays Select: XX See Section 5.3.4 for setting alarms instructions.
—-— - J
O
(MAINTENANCE MENlP S Ch1,2,3,4 PressingOPTION changes letter indicated by underscore cu
—> R1 L See Section 5.3.5 for configuring relay instructions.
Configure Alarms =
@)

fMAINTENANCE MENU\ S Relay Failsafes PressingOPTION changes Failsafe setting from ON to C
R:1 Failsafe ON See Section 5.3.6 for configuring relay failsafe instructions.

Relay Failsafes
~—

O

MAINTENANCE MENU | S

mA Output Span
Select: (Gas)

PressOPTION until the gas span to tSet is displaye:

See Section 5.3.7 for output span instructions.
mA Output Span

Password Changes digit indicated by underscore cursor

XXXX

MAINTENANCE MENU | S

Set New Password

i)Locks underscored digit and moves cursor to negit
See Section 5.3.8 for changing password instructions.

@) MAINTENANCE MENU | PressOPTION to return to top of maintenance me
PressSELECT to return to operational menu.
See Section 5.3.9 for instructions on how to exit Maintenance Menus

wn

Exit maint menu

Figure 6: GSM-60 Maintenance Menu Flow Chart.
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5.3 Calibration for CO, O , HC and CO, (Gas Channels)

Calibration is the process of setting the instrumgnto read accurately when exposed to a target ghis is a two step
process. A Low Calibration sets clean air refeegoamint and the High Calibration function setsgbasitivity of the
instrument.

Calibration equipment is available frdBNMET Corporation to calibrate tH@SM-60. A list of needed material is in Section
7.0. A calibration adapter will have a fitting fitve gas cylinder on one side, and a quick-discatrtieeattach to the instrument
on the other.

You may exit the calibration section, at any titngpressing and holdingheoPTION switch for 3 seconds, if entering
calibration section by mistake or calibration gagsat available.

Wait 24 hours after initially supplying air and pemto theGSM-60 sensor before initial calibration. It is not nesary to
open the Front Panel to make adjustment. Theradilim functions are operated through dmgION andSELECT switches on
the front panel.

After entering a valid password to maintenance meeeSection 5.2.1the calibration section is the first menu sectiemter
by pressing theELECT switch.

Supply sensor with clean air for LowCal/ZeroCatisgtand apply calibration gas for HiCal/SpanGatirsg

= Press thesELECT switch "Calibration Select XX" is displayed.XX = the gas to be calibrated
= Press th@PTION switch, if needed, to change to the gas to béeaéd.
= Press theELECT switch, the gas & current reading are displayedpper portion of display. The mV reading BoWwCal
0" is displayed in the lower portion of display. i3ls the LowCal settingysually zergclean air must be supplied to the
sensor. This reading needs to be at or near 2&iiis not then a cylinder of clean 20.9 air slibbe used. See Figure 7 if
this is required.
= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display mitive
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e TV reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has stadxdliz
= Press thesELECT switch, that moves the cursor one digit to thétiigvhen the last digit is accepted and the cdiitmas
successful the display will momentarily show Cal @in slope and off set readings, before returtartge Calibration
Menu
Repeat above steps for each channel to be calibrate
To continue on too next section PressahR&ON switch.

=PresoPTION switch until “Exit maint menu” appears and thengsigELECT switch to return the instrument to the
Operational Display

Example:Full Calibration Flow Chart, for CO Default Calibration Points
From Valid Password Entry Gas LowCal | HiCal
MAINTENANCE MENU | S Calibration ) O PressOpTioN until the gas to be co 10 20
o Calibrated is displayed 02 N/A 20.9
Calibration Select (Gas) coz [o 1000
A HC 0 10
S
O Y
co: XX " — 5 Seach digi
LowCal: 0000
{ CO: XX 14
HiCal: 0000 O = Press Option
[ Seach digi S = Press Select

15
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f@ GBW Calibration/ Sample Port

2 places

ijl Quick Disconnect
- ° el

Cylinder Valve [
and Regulator

mH -

]] To Cylinder of Gas j

GSM-60 with OPTIONALTWIN TUBE INPUT

g NOTE: With twin tube input, the non-calibratior
J line must be plugged.

Figure 7: GSM-60 Calibration Connections

5.3.1A Low Cal/ZeroCal Adjust
A Low Cal function should be performed only whes @SM-60 sensor are exposed to clean uncontaminated ai.aU
cylinder of 20.9% oxygen to provide a clean aierefice if necessary. Attach the cylinder to tHibion adapter, attach the
adapter to the instrument and allow gas to flowr dlre sensor for up to 4 minutes.

Enter the maintenance menu by repeatedly pressimgpN switch, until the maintenance menu is displayedeFsgure 6,
GSM-60 Maintenance Menu flow chart.

The first menu available is the Low Cal/ZeroCal.

Press thesELECT switch 4 times to perform a Low Cal.
= |f the Low Cal/ZeroCal is successfiihe display will change to Hi Cal/SpanGas.
If you wish to Hi Cal/SpanGas the sensor applybcation gas.Proceed to gas calibration Section 5.3.1B
If you wish to Exit the maintenance menu, Presstanid OPTION switch until the Maintenance Menu is displayed then
release. Then pres®TION switch until “Exit maint menu” appears and thengsiELECT switch to return the instrument to
the Operational Display

= |f theLow Cal/ZeroCal is Not successfaensor is outside of safe parameters to Low C8LR/Off Set err” will be
indicated. Repeat Section 5.3.1 Low Cal/ZeroCglusidmaking sure to use a cylinder of 20.9% Oxygen.

5.3.1B High Cal/SpanGas Adjust
A High Cal/Span Gas should only be preformed aftsuccessful Low Cal/ZeroCal has been completed.

= Press theELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display mitlve
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e TV reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has stabdiz
= Press theELECT switch, that moves the cursor one digit to thétrigrhen the last digit is accepted and the cdlifmas
successful the display will momentarily show Cal @kn slope and off set readings, before returtorthe Calibration
Menu
Repeat above steps for each channel to be calibrate
To continue on too next section PressahR&ON switch.

= PressOPTION switch until “Exit maint menu” appears and thengsiELECT switch to return the instrument to the
Operational Display
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5.3.2 Set 4 —20mA Transmitter Scale
This section of the maintenance menu is installedmthere are 4-20mA style sensors for dew poiotlwer gases. This
function is normally performed at the factory asdhot usually required to be performed in the fightess a new transmitter
is installed.

After entering a valid password into maintenancaumé¢he Scale mA Xmtrs section is the second meatios, if it is
installed, enter by pressing tBeLECT switch

= Press thsELECT switch 'mA Xmter Scale: Select XX" is displayed.XX = the gas to be set up.

= Press th®PTION switch, if needed, to change to the gas to beset

= Press thesELECT switch,“Ch#: mAXmter: 4mA: 0000” is displayed

= Press thsELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display niovhe
full Scale mA Xmtrs menu

= Press thesELECT switch,“Ch#: mAXmter: 20mA: 0000” is displayed

= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display wetlrn
to the Scale mA Xmtrs menu

= Repeat these steps for each 4 —20mA transmitter.

=PressoPTION switch until “Exit maint menu” appears and thengs®ELECT switch to return the instrument to the
Operational Display

Example:Sensor/Transmitter Set Up Flow Chart O = Press Option

S = Press Select

S

MAINTENANCE MENU mA Xmtr Scale

O PressOPTION until the gas to be
Set Up is displayed

Scale mA Xmtrs Select (Gas)

O A S
Y
E:H#:xx mA Xmter }

S each digi
4mA: 0000

20mA: 0000
| Seach digi

E:H#:xx mA Xmter }
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5.3.3 Set Alarm Points
Factory alarm set points are discussed in Sect®nSke Table 1. To change the alarm points, yast enter the
maintenance menu.

Entrance to the maintenance menu is guarded wihradigit Password. The factory default settifighe password is
1270. When a valid numerical password is insettezluser is allowed to enter the maintenance menu.

In the "Enter Maint Menu" position

= Press thesELECT switch 'Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.

= |n theBOOO position, the underline cursor is under the léditd

= Press th®PTION switch to change the left digit; select the carigit.

= Press thesELECT switch, which locks the digit in place and moves tursor one digit to the right.

Continue this process until the four-digit passwisrdomplete. When a valid password is insertetiijmmanner, the display

is transferred to theCalibration" portion of the menu. If an invalid passwordrisérted you are returned to the Enter Maint

Menu display.

After entering a valid password:
= Press th@PTION switch until; “Maintenance Menu Set Alarm1” appears on display.
Press thesEeLECT switch, '"ALARM1 Select: XX" is displayed.XX = the gas of alarm point to be changed.
Press th@PTION switch until, desired gas is displayed.
Press thsELECT switch; "ALARM 1V " is displayed, with the flashing placeholder ursdere cursor, under the left most
characterp for ascending trigger point arfor descending trigger point indicator.
= Press th@PTION switch to toggle betweehandV; select the correct indicator.
= Press thesELECT switch to lock in the correct indicato ALARM 1 STD" is displayed
= Press th®PTION switch to toggle betweeBTD andDIFF; select the correct indicator.
= Press thesELECT switch to lock in the correct indicator.
If STD is selected, ALARM 1 VL "is displayed.
sThe next character is the latching indicdtasr NOL press thepPTION switch to toggle the latching mode.
sThe next character is the negative sigoress the@PTION switch to toggle the negative sign.
sThe next characters are the alarm 1 value, press®thoN switch to select each digit of the value
When the last digit is accepted display returnhéo'Set Alarm1" position.
If DIFF is selected,ALARM 1 DIFF A 000" is displayed.
sThe next characters are the alarm 1 value, pressthoN switch to select each digit of the value
sPress theELECT switch to lock in the correct character and madwedursor to the right.
= "ALARM 1 DIFF BAND 000" is displayed, press tl@PTION switch to select each digit of the value.
sThe next characters are the alarm 1 differentiklejgress thePTION switch to select each digit of the value
sPress theELECT switch to lock in the correct character and mdweedursor to the right.
When the last digit is accepted display returnhéo'Set Alarm1" position.
Note: The Alarm 1 differential value is the delay of tBEM-60 staying in alarm condition until after the measureading
has returned past the alarm point by the diffeeéntilue. Example If the alarm set point i& 10 and the differential is 2, the
GSM-60 will go into alarm at 10 and stay in alarm untietreading has dropped below 8.

= Repeat for each sensor alarm 1 to be changed.

Press th@PTION switch to move to alarm 2S&t ALARM2" is displayed.

Repeat as for alarm 1 using tB&D section.

= PressopPTION switch until “Exit maint menu” appears, then presseCT switch to return the instrument to the Operational
Display

18



GSM-60 ENMET Corporation

Example:Set Alarms Flow Chart

Displays areexamplef Alarms - -
A-Indicates alarm triggered on increasing value atineg O - Press Option
v - Indicates alarm triggered on decreasing value adirey S = Press Select

L- Indicates alarm is set for latching

noL- Indicates alarm is set for non-latching

STD - Indicates alarm in standard setting, can b&datched or non-latched mode

DIFF — Indicates alarm in differential setting, instemhwill stay in alarm beyond the alarm set pojntte differential value

S
MAINTENANCE MENU Alarm 1 - JO PressOPTION until the channel to b&et is displayed
Set Alarm Se'ect XX
o AIarm 1 “O—>Toggles status betwedrincreasing trigger anddecreasing trigger
JS—>Locks selection
AIarm 1 “O—)Toggles status between Standard B
F——>Locks selectiol o Changes character indicated by
/ underscore cursor
LD“:F S (Alarm 1 S
L ADIFF 000 Locks underscored character and
STD — moves cursor to next digit
S (O Changes character indicated by
Alarm 1 DIFF BAN underscore cursor
000 S Locks underscored character and
moves cursor to next digit
Alarm 4 O _Toggles status between
[ arm Latching and Non Latching
AL S Locks selectior
! O Changes character indicated
Alarm 1 ~—by underscore cursor
A L-010 S _Locks underscored character and
I moves cursor to next digit
MAINTENANCE MENU (g Alarm 2 - O PressOPTION until the channel to bSet is displaye:
Set Alarm2 Select: XX
5 ¥

[ Alarm 2 O, Changes character indicated by underscore ¢
S

V L 0000 Locks underscored character and moves cursor ti
]

SeeSection 4.2 Table 3or factory alarm set points.
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5.3.4 Set Alarm Delay
The alarms may be set to delay by 1 second incresmem to 255 seconds. Alarm delays are factaryosg seconds.
To change an alarm delay, you must enter the nr@nte menu. Press theTION switch until “Enter Maint Menu” is
displayed then presELECT switch for the Enter Password menu. Enter thiglysdssword as describedSection 5.2.1
SeeTable 4 below for factory set delays. A space is provittedecord changes.

After entering a valid password:

=Press th@PTION switch until; “Maintenance Menu Set Alarm Delay” appears on display.

=Press thesELECT switch, "ALARM Delay Select: XX" is displayed.XX = the gas alarm to be changed.

=Press th@PTION switch until, desired gas is displayed.

=Press thsELECT switch; "ALARM Delay = 0000" is displayed, with the underscore cursor undergift digit.

=Press th®PTION switch to change the left digit; select the catrigit.

=Press thasELECT switch to lock in the correct digit and move thesor one digit to the right. When the last digit
accepted display returns to theet Alarm Delay" position.

=Repeat for each sensor alarm delay to be changed.

=PresoPTION switch until “Exit maint menu” appears and thengsigELECT switch to return the instrument to the
Operational Display

Example:Set Alarm Delay Flow Chart
N
[MAINTENANCE MENU | S Alarm Delay - O Press Option until the channel to Bet is displayed

Set Alarm Delays Select: XX J O = Press Option
5 S S = Press Select
N\
Alarm Delay - O_> Changes digit indicated by underscore ct
0005 S - .
~ _——> Locks underscored digit and moves cursor to negit

Table 4: Factory Set Gas alarms Delay

Gas Delay
CcO 5 sec
H,S 5 sec
O, 5 sec
CcO, 5 sec
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5.3.5 Relay Configuration

To change a relay configuration you must entemtlhéntenance menu. Press dryiON switch until “Enter Maint Menu”
is displayed then pres&LECT switch for the Enter Password menu. Enter thielymssword as described below.
In the "Enter Maint Menu" position
= Press theELECT switch 'Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.
= In theB0OO0 position, the underline cursor is under the lgjitd
= Press th@PTION switch to change the left digit; select the cordigit.
= Press thesELECT switch, which locks the digit in place and moves tursor one digit to the right.
Continue this process until the four-digit passwisrdomplete. When a valid password is insertetiimmanner, the
display is transferred to th€alibration" portion of the menu. If an invalid passwordrisérted you are returned to the
Enter Maint Menu display.
After entering a valid password:
= Press th@PTION switch until “Configure Alarms” is displayed
= Press thsELECT switch to enter the Configure Alarms menu
= Press th@PTION switch to set relay configuration as needed, sté@bfor indications
L = Low Alarm,H = High Alarm,B = Both Alarmsll = No Relay linked to channel
= Press thesELECT switch to lock setting and move to next, chanmel gelay

=PressoPTION switch until “Exit maint menu” appears and thengs®ELECT switch to return the instrument to the
Operational Display

Example:Set Relay Configuration Flow Chart

MAINTENANCE MENU |S | Ch1,2,3,4

R1L

Ch1234
R2 L

Ch1234
R3 L

PressincOPTION changes letter indicated by underscore cursor
PressingSELECT Locks underscored digit and moves cursor to nigxt d

Configure Alarms
O N

[ Ch1234 ]

R4 L O = Press Option
Chl1234 S = Press Select
R5HHHH

\4

The table below shows the default relay links.

Channel 1 Channel 2 Channel 3 Channel 4
Relay 1 Low Alarm
Relay 2 Low Alarm
Relay 3 Low Alarm
Relay 4 Low Alarm
Relay 5 High Alarm High Alarm High Alarm High Alarm

Relays can be linked to specific alarms.
NOTE: Each operating channel must be linked to at [eastay.
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5.3.6 Failsafe Configuration
To change a relay failsafe configuration you mugéeethe maintenance menu. Pressab@oN switch until “Enter Maint
Menu” is displayed then pres§LECT switch for the Enter Password menu. Enter thiysssword as described below.

In the "Enter Maint Menu" position

= Press theELECT switch 'Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.

= In theB0OO0 position, the underline cursor is under the lgjitd

= Press th@PTION switch to change the left digit; select the cordigit.

= Press the switch, which locks the digit in placd amoves the cursor one digit to the right.
Continue this process until the four-digit passwisrdomplete. When a valid password is insertatiismmanner, the
display is transferred to th€alibration" portion of the menu. If an invalid passwordrisérted you are returned to the
Enter Maint Menu display.

After entering a valid password:
= Press th@PTION switch until “Relay Failsafes” is displayed
= Press thesELECT switch to indicate relay to be set.
= Press th@PTION switch to set relay indicated, On or Off as appaip.
= Press thsELECT switch to cycle through each of the 5 relays,meta “Maintenance Menu Relay Failsafes”
=PressoPTION switch until “Exit maint menu” appears and thengs®ELECT switch to return the instrument to the
Operational Display

Example:Set Relay Failsafe Configuration Flow Chart

Relay Failsafes PressingOPTION changes Failsafe setting from ON to OFF
R: 1 Failsafe ON
Relay Failsafes
R: 2 Failsafe ON
‘ Relay Failsafes ‘

R: 3 Failsafe ON

‘ Relay Failsafes ‘

R: 4 Failsafe ON .
) S ( Relay Failsafes O = Press Option
R: 5 Failsafe ON S = Press Select

5.3.7 Set Output Span Range
To change 4-20 mA output range. This range iststite factory and should not be changed, coBIMET for information.
= Press th®PTION switch to continue to next section of maintenamesu.
=PresOPTION switch until “Exit maint menu” appears and thengsi€ELECT switch to return the instrument to the
Operational Display

MAINTENANCE MENU | S

Continue pressin@ELECT to cycle through all 5 relays

Relay Failsafes Changing the setting of each relay as needed, ubi@@ption switch

K
o

Example:Set Output Span Flow Chart

<
MAINTENANCE MENU | S mA OUTPUT SPAN O PressOPTION until the channel to b8et is displayed.
Select: CO -

mA Output Span O = Press Option

ol 1 lS S = Press Select

A OUTPUT SPAN )
[ m 500UC0U S -O—>Change$iigit indicated by underscore cursor
| J'§_) Locks underscored digit and moves cursor to negit di
S
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5.3.8 Set New Password
To change the password, you must enter the maimtenaenu. Press tl@TION switch until “Enter Maint Menu” is displayed
then presseLECT switch for the Enter Password menu. Enter thielyadssword as described in Section 5.2.1.
To set a new password, after inserting a validyass
= Press th®PTION switch until; 'Set New Password” is displayed.

= Press thsELECT switch; 'Password B1270" is displayed, with the underscore cursor underéft digit.
= Use theoPTION switch to change the left digit, when the desilagit is displayed.
= Press thesELECT switch to lock the digit in place and move thesturone digit to the right.

When all four digits of the new password have besdacted, Set New Password" is displayed.

Record the new password; without it, the mainteeanenu cannot be reentered once you exit the Maint= Menu. If the
password is lost, caENMET customer service personnel.

From the Password XXXX" position,

= Press thesELECT switch to return to Set New Password section.

= Press th@PTION switch; to continue toeéxit MAINTENANCE Menu*
Example:Set Password Flow Chart

MAINTENANCE MENU | S

Password “9_) Changes digit indicated by underscore cursor
10000 —»Locks underscored digit and moves cursor to negit di

Set New Password
A

0o .
l | O = Press Option
S = Press Select

5.3.9 Exit Maintenance Menu
From the &xit MAINTENANCE Menu" position

= Press thesELECT switch to resume the operational display.

= Press th@PTION switch to reenter the maintenance menu at @aibration" position.
Example:Exit Maintenance Menu Flow Chart

MAINTENANCE MENU CH-1, CH-3 MAINTENANCE MENU
Exit maint menu CH-2' CH-4 Calibration
o| [S )
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5.4 Sensor Replacement

5.4.1 Gas/Oxygen Sensor
A Gas sensor must be replaced when it can no Idmgerlibrated. To replace a sensor, performahewing steps.

=Turn off the electrical power. The sample air cantinue to flow.
=Open the display panel and remove the four manifetention screws and remove the manifold. Mgare 9.
=Remove the old sensor, and replace it with a nesae

CAUTION: Some new sensors come with a shorting clip that inel removed before installation, for proper opena See
Figure 8.

=Replace the manifold.
=Turn on the electrical power.

Remove Shorting Clip
from Cell if Present

o
W AN I PiD (HC) Sensor Manifold

T Hch

@é?

Bottom View of Sensor

Figure 8: Shorting Clip %
1E

Gas Sensor Manifold
Retaining Screw, 4 places

Figure 9: Location of Gas Sensor and PIiD(HC) Manifo  Ids

5.4.2 Calibration/Sensor Replacement
Sensor replacement requires that a Factory Catilorde preformed. Factory Calibration allows thstiument to properly set
operational parameters for each sensor.
Calibration is the process of setting the instrumgnto read accurately when exposed to a target gais is a two step
process. A Low Calibration sets clean air refeegpaint and the High Calibration function setsdbasitivity of the
instrument.
Calibration equipment is available frdBNMET Corporation to calibrate tt@SM-60. A list of needed material is in Section
7.0. A calibration adapter will have a fitting fitre gas cylinder on one side, and a quick-discctrioeattach to the instrument
on the other.
You may exit the calibration section, at any tifngpressing and holdintheopTiON switch for 3 seconds, if entering
calibration section by mistake or calibration gasdt available.

Wait 24 hours after initially supplying air and pemto theGSM-60 sensor before initial calibration. It is not nesary to
open the Front Panel to make adjustment. Theradiiim functions are operated through dmg10N andsSELECT switches on
the front panel.
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After entering a valid password to maintenance meeeSection 5.2.1the calibration section is the first menu sectiemter
by pressing theELECT switch.

Supply sensor with clean air for LowCal/ZeroCatisgtand apply calibration gas for HiCal/SpanGatirsg

= Press thesELECT switch "Calibration Select XX" is displayed.XX = the gas to be calibrated
= Press andHold theoPTION switch, until the letter F appears in the uppghtrhand corner of the display. The F indicates
that the instrument is in the Factory Calibrationdé.
= Press th@PTION switch, if needed, to change to the gas to bérekd.
= Press theELECT switch, the gas & current reading are displayedgper portion of display. The mV reading EdwCal
0" is displayed in the lower portion of display. i3ls the LowCal settingysually zergclean air must be supplied to the
sensor. This reading needs to be at or near 2éitis not then a cylinder of clean 20.9 air slibbe used. See Figure 7
if this is required.
= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display mitive
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e TV reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has stadiliz
= Press theELECT switch, that moves the cursor one digit to thétiigrhen the last digit is accepted and the cdiitimas
successful the display will momentarily show Cal @kn slope and off set readings, before returtarte Calibration
Menu
Repeat above steps for each channel to be calibrate
To continue on too next section PressaR&ON switch.

=PresoPTION switch until “Exit maint menu” appears and thengs€ELECT switch to return the instrument to the
Operational Display

Example:Full Calibration Flow Chart, for CO Default Calibration Points
From Valid Password Entry Gas LowCal | HiCal
CO 0 20

MAINTENANCE MENU | S O PressOPTION until the gas to be

Calibration
Calibrated is displayed 02 N/A 20.9

Calibration Select (Gas) Co2 |0 1000
A HC 0 10
S
O Y
€o: Xx " — 5 Seachdigi
LowCal: 0000
1 COo: XX 14
HiCal: 0000 O = Press Option
[ Seach digi S = Press Select
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f@ Gﬂ Calibration/Sample Port

Fitting Plug

Quick Disconnect
E;?I ° 2 places

O O S Cylinder Valve R

ol 3 and Reguiator

| I -of]
s

]] To Cylinder of Gas j

GSM-60 with OPTIONAL TWIN TUBE INPUT
@j
e — B NOTE: With twin tube input, the non-calibratiof
T w J line must be plugged.

L [@]

Figure 7: GSM-60 Calibration Connections

5.4.3A Low Cal/ZeroCal Adjust
A Low Cal function should be performed only whea @SM-60 sensor are exposed to clean uncontaminated ai.aU
cylinder of 20.9% oxygen to provide a clean aierehce if necessary. Attach the cylinder to tHibiion adapter, attach the
adapter to the instrument and allow gas to flowr dlre sensor for up to 4 minutes.

Enter the maintenance menu by repeatedly pressimgpN switch, until the maintenance menu is displayedeFsgure 6,
GSM-60 Maintenance Menu flow chart.

The first menu available is the Low Cal/ZeroCal.

Press thesELECT switch 4 times to perform a Low Cal.
= |f the Low Cal/ZeroCal is successfiihe display will change to Hi Cal/SpanGas.
If you wish to Hi Cal/SpanGas the sensor applybeation gas.Proceed to gas calibration Section 5.3.1B
If you wish to Exit the maintenance menu, Presstanid OPTION switch until the Maintenance Menu is displayed then
release. Then pres®TION switch until “Exit maint menu” appears and thengs®ELECT switch to return the instrument to
the Operational Display

= |f the Low Cal/ZeroCal is Not successfagnsor is outside of safe parameters to Low C&LR/Off Set err” will be
indicated. Repeat Section 5.3.1 Low Cal/ZeroCglusidmaking sure to use a cylinder of 20.9% Oxygen.

5.4.88 High Cal/SpanGas Adjust
A High Cal/Span Gas should only be preformed aftsuccessful Low Cal/ZeroCal has been completed.

= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display mitlve
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e Tiliv reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has stabdiz
= Press theELECT switch, that moves the cursor one digit to thétiigrhen the last digit is accepted and the cdlitimas
successful the display will momentarily show Cal @n slope and off set readings, before returtorte Calibration
Menu
Repeat above steps for each channel to be cafibrate
To continue on too next section PressahR&ON switch.

= PressOPTION switch until “Exit maint menu” appears and thengsi<ELECT switch to return the instrument to the
Operational Display

5.5 Flow Control Orifice
A 0.0225-inch diameter orifice is used to set tbavfrate. In well-maintained medical air systethss orifice should not clog.
However, if difficulty is experienced in maintaigjrilow rate examine this orifice; replace it if essary.

Orifice location will depend on instrument sensonfiguration.
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6.0 Technical Data and Specifications

NOTE:

All specifications stated in this manual may changi@out notice.

Electrical Power

15 Amp fused branch circuit

100-240VAc

09A

50/60 Hz

Board Mounted Fuse FH2, 0.630A, 5 x 20m

m

Storage and Temperature: -20° to +60°C (-4° to +140°F)
Transport preferred 0° to +20°C (32° to 68°F)
Relative Humidity 0 - 99% RH, non-condensing
Atmospheric Pressure 20 to 36 inHg (68 to 133 kPa)
Operation Temperature: 0° to +40°C (32° to +104°F)
Relative Humidity 0 - 99% RH, non-condensing
Atmospheric Pressure 20 to 36 inHg (68 to 133 kPa)
Mechanical Dimensions: 11 x 9 x 8 inches (27.9 x 22.9 x 20.3 cm)
Weight: 8 Ibs (3.6 kg)
Material: Engineered thermoplastic with hinged front cover
Strain relief: 5-12mm OD
Outputs Relays: SPDT )
Resistive Load  Inductive Load
10A at 110 VAC 7.5A at110 VAC
10A at 30 VDC 5A at 30 VDC
Analog: 4-20mA x 3
- RS-232 — Modbus
Digital: RS-485 — Modbus
Audio: 95dbat 2 ft
Examples of Sensors Type Range *Typical Response Time Life
CcoO 0 —-50 ppm do = 30 seconds 1 -3 years
O, 0-30% TBo = 15 seconds 1-2years
CcOo, 0 -5000 ppm do = 30 seconds 3 —5years
HC 0—100 ppm do = 30 seconds 1-2years
Others ContactENMET Corporation
|

*NOTE: Response time is dependent on sampling length.
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7.0 Replacement Part Numbers
7.1 ENMET part numbers for sensors and replacement parts:

Part number Description
03053-000 Sensor, CO2
67025-1114 Sensor, Oxygen
03028-000 Sensor, PID, 10e&
67025-XXXX Sensor, Toxic
ContactENMET Corporation
03028-005 Sensor, Replacement lamp, PID, &V.6
73540-002 Orifice
64002-630 Fuse, 0.630 Amp 5x20mm
06008-004 Sensor Gasket
65057-011 Terminal plug, 3 position
65057-012 Terminal plug, 4 position
65057-010 Terminal plug, 2 position
73089-004 Filter Assembly, Particulate
04018-128 Pump, Replacement for instrument s/natdi0above
04018-118 Pump, Replacement for instrument s/natiglbelow

7.2 ENMET part numbers for Calibration equipment:

Part number

Description

03219-020 Gas Cylinder, 20 ppm CO in air, (Agylinders)

03296-209 Gas Cylinder, 20.9% oxygen in nitrogen, {Xylinders)
03501-001 Calibration Adapter, Flow Demand CO; @7/ cylinders)
03223-1000 Gas Cylinder, 1000 ppm G@n air, (103 cylinders)
03510-002 Calibration Adapter, Flow Demand G(84, 58, 103 cylinders)
03290-010 Gas Cylinder, 10 ppm Isobutylene, (i&linders)

ConsultENMET Corporation for others
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8.0 WARRANTY

ENMET warrants new instruments to be free from defettgarkmanship and material under normal use fogréod of one
year from date of shipment froBNMET. The warranty covers both parts and labor exoléistrument calibration and
expendable parts such as calibration gas, filbateries, etc... Equipment believed to be defecthould be returned to
ENMET within the warranty period (transportation prepdat inspection. If the evaluation IBNMET confirms that the
product is defective, it will be repaired or re@dat no charge, within the stated limitations, eetdrned prepaid to any
location in the United States by the most econoimiezans, e.g. Surface UPS/FedEx Ground. If andigpemeans of
transportation is requested during the warrantjogethe customer is responsible for the differelpesveen the most
economical means and the expedient m&NMET shall not be liable for any loss or damage calbsetthe improper use of
the product. The purchaser indemnifies and saaaslbss the company with respect to any loss oladasithat may arise
through the use by the purchaser or others oftispment.

This warranty is expressly given in lieu of all ettwarranties, either expressed or implied, inelgdhat of merchantability,
and all other obligations or liabilities &NMET which may arise in connection with this equipmeBNMET neither assumes
nor authorizes any representative or other peis@sgume for it any obligation or liability othéan that which is set forth
herein.

NOTE: When returning an instrument to the factory fenvgce:

U Be sure to include paperwork.

O A purchase order, return address and telephone enuwib assist in the expedient repair and returgiaur unit.
U Include any specific instructions.

U For warranty service, include date of purchase

O If you require an estimate, please conEldMET Corporation.

There is Return for Repair Instructions and Fornthenlast pages of this manual. This form candped or used as needed.

Manual Part Number
80003-600

May 2007

MCN-371, 06/06/07
MCN-396, 02/14/08
MCN-404, 07/22/08
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Appendix A: CO Characteristics

The Characteristics and Effects of Carbon Monoxide

Carbon monoxide is a colorless odorless toxic gaeated by incomplete combustion of a hydrocafbehin air. 1t may be
present where internal combustion engines, furndmekers, and other combustion devices are predéeig toxic when

inhaled because of its great affinity to hemoglokbiie oxygen carriers in the red cells of the blo@®D replaces the oxygen
normally carried by the hemoglobin, and thus insithe delivery of oxygen throughout the body;tetim suffers from
oxygen deficiency, and may die from asphyxiatidime symptoms and degree of danger resulting frqgpogxe to CO depend
upon the concentration of the gas and the lengéxpbsure; this is shown Figure 10. TheGSM-60 instrument is employed
to warn the user of the presence of CO, and tdititei the assessment of the degree of dangehéhat she is exposed to.

Based upon knowledge of the effects of CO, the Pational Safety and Health Authority (OSHA) haslsmits on exposure
to CO in the workplace. These are 35 ppm (partp€Qnillion parts air) as an time weighted averigean eight hour day,
and a maximum exposure of 200 ppm. For compregiséide applications, OSHA requires Grade D brigtlair supplied,
using a Compressed Gas Association (CGA) definifi®Y.1). Depending on interpretation of the OSte8piratory standard,
10 ppm and 20 ppm CO have been used as maximuis lmd standard instrument alarm points.

If a CO sensor is installed, tl&SM-60 has two preset alarm set points, at 10 ppm ang&0@O, which are adjustable, but
cannot be set below 5 ppm or above 50 ppm.

The curves below are for percent Carboxyhemaglafitin 50% being the top curve, 5% the bottom. %CQG¢id measure of
the amount of hemoglobin occupied by CO rather thamen. CO effects upon children, adults engaginghysical activity,
and smokers, are more pronounced.

1800
Carbon monoxide concentration
1600 - ppm CO vs. minutes
50% COHb (parmanent braln darnage=death)
\ 45% COHb (coma and permanent brain damaga)
1400 40% COHD (collapse)
\ 35% COHb (vomiting)
1200 30% COMb (drowsy}
\ 25% COHb {headache and nausea)
o 20% COHb (haadache)
O 1000 UARRAY 15% COHU (slight headache)
g \ \\\\\\ 10% COHb (none)
S oo h 5% COHb (none)
AN
600 \\ \\
NS -.
0T Q\\\t‘::\ =
R e T s
200 \ \\\\\::::Q
N T I ———t—
1 gg P IS =

20 40 60 80 100 120 140 160 180 200 220 240
minutes

Figure 10: Carbon Monoxide Concentration
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Appendix B: Gas

lonization Potentials

Chemical Name IP (eV)
A

2-Amino pyridine 8.00
Acetaldehyde 10.21
Acetamide 9.77
Acetic acid 10.69
Acetic anhydride 10.00
Acetone 9.69
Acetonitrile 12.20
Acetophenone 9.27
Acetyl bromide 10.55
Acetyl chloride 11.02
Acetylene 11.41
Acrolein 10.10
Acrylamide 9.50
Acrylonitrile 10.91
Allyl alcohol 9.67
Allyl chloride 9.90
Ammonia 10.20
Aniline 7.70
Anisidine 7.44
Anisole 8.22
Arsine 9.89
B

1,3-Butadiene (butadiene) 9.07
1-Bromo-2-chloroethane 10.63
1-Bromo-2-methylpropane 10.09
1-Bromo-4-fluorobenzene 8.99
1-Bromobutane 10.13
1-Bromopentane 10.10
1-Bromopropane 10.18
1-Bromopropene 9.30
1-Butanethiol 9.14
1-Butene 9.58
1-Butyne 10.18
2,3-Butadione 9.23
2-Bromo-2-methylpropane 9.89
2-Bromobutane 9.98
2-Bromopropane 10.08
2-Bromothiophene 8.63
2-Butanone (MEK) 9.54
3-Bromopropene 9.70
3-Butene nitrile 10.39
Benzaldehyde 9.53
Benzene 9.25
Benzenethiol 8.33
Benzonitrile 9.71
Benzotrifluoride 9.68
Biphenyl 8.27
Boron oxide 13.50
Boron trifluoride 15.56
Bromine 10.54
Bromobenzene 8.98
Bromochloromethane 10.77
Bromoform 10.48
Butane 10.63
Butyl mercaptan 9.15
cis-2-Butene 9.13
m-Bromotoluene 8.81
n-Butyl acetate 10.01
n-Butyl alcohol 10.04
n-Butyl amine 8.71
n-Butyl benzene 8.69
n-Butyl formate 10.50
n-Butyraldehyde 9.86
n-Butyric acid 10.16
n-Butyronitrile 11.67
0-Bromotoluene 8.79

Chemical Name 1P (eV)
p-Bromotoluene 8.67
p-tert-Butyltoluene 8.28
s-Butyl amine 8.70
s-Butyl benzene 8.68
sec-Butyl acetate 9.91
t-Butyl amine 8.64
t-Butyl benzene 8.68
trans-2-Butene 9.13
C
1-Chloro-2-methylpropane 10.66
1-Chloro-3-fluorobenzene 9.21
1-Chlorobutane 10.67
1-Chloropropane 10.82
2-Chloro-2-methylpropane 10.61
2-Chlorobutane 10.65
2-Chloropropane 10.78
2-Chlorothiophene 8.68
3-Chloropropene 10.04
Camphor 8.76
Carbon dioxide 13.79
Carbon disulfide 10.07
Carbon monoxide 14.01
Carbon tetrachloride 11.47
Chlorine 11.48
Chlorine dioxide $0.3
Chlorine trifluoride 12.65
Chloroacetaldehyde 6110
a-Chloroacetophenone 9.44
Chlorobenzene 9.07
Chlorobromomethane 10.77
Chlorofluoromethane (Freon 22) 12.45
Chloroform 11.37
Chlorotrifluoromethane (Freon 13) 12.91
Chrysene 7.59
Cresol 8.14
Crotonaldehyde 9.73
Cumene (isopropyl benzene) 8.75
Cyanogen 13.80
Cyclohexane 9.80
Cyclohexanol 9.75
Cyclohexanone 9.14
Cyclohexene 8.95
Cyclo-octatetraene 7.99
Cyclopentadiene 8.56
Cyclopentane 10.53
Cyclopentanone 9.26
Cyclopentene 9.01
Cyclopropane 10.06
m-Chlorotoluene 8.83
o-Chlorotoluene 8.83
p-Chlorotoluene 8.70
D
1,1-Dibromoethane 10.19
1,1-Dichloroethane 11.12
1,1-Dimethoxyethane 9.65
1,1-Dimethylhydrazine 7.28
1,2-Dibromoethene 9.45
1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon 114)| 12.20
1,2-Dichloroethane 11.12
1,2-Dichloropropane 10.87
1,3-Dibromopropane 10.07
1,3-Dichloropropane 10.85
2,2-Dimethyl butane 10.06
2,2-Dimethyl propane 10.35
2,3-Dichloropropene 9.82
2,3-Dimethyl butane 10.02
3,3-Dimethyl butanone 9.17
cis-Dichloroethene 9.65
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Chemical Name IP (eV)
(D continued)

Decaborane 9.88
Diazomethane 9.00
Diborane 12.00
Dibromochloromethane 10.59
Dibromodifluoromethane 11.07
Dibromomethane 10.49
Dibutylamine 7.69
Dichlorodifluoromethane (Freon 12) 12.31
Dichlorofluoromethane 12.39
Dichloromethane 11.35
Diethoxymethane 9.70
Diethyl amine 8.01
Diethyl ether 9.53
Diethyl ketone 9.32
Diethyl sulfide 8.43
Diethyl sulfite 9.68
Difluorodibromomethane 11.07
Dihydropyran 8.34
Diiodomethane 9.34
Diisopropylamine 7.73
Dimethoxymethane (methylal) 10.00
Dimethyl amine 8.24
Dimethyl ether 10.00
Dimethyl sulfide 8.69
Dimethylaniline 7.13
Dimethylformamide 9.18
Dimethylphthalate 9.64
Dinitrobenzene 10.71
Dioxane 9.19
Diphenyl 7.95
Dipropyl amine 7.84
Dipropyl sulfide 8.30
Durene 8.03
m-Dichlorobenzene 9.12
N,N-Diethyl acetamide 8.60
N,N-Diethyl formamide 8.89
N,N-Dimethyl acetamide 8.81
N,N-Dimethyl formamide 9.12
o-Dichlorobenzene 9.06
p-Dichlorobenzene 8.95
p-Dioxane 9.13
trans-Dichloroethene 9.66
E

Epichlorohydrin 10.20
Ethane 11.65
Ethanethiol (ethyl mercaptan) 9.29
Ethanolamine 8.96
Ethene 10.52
Ethyl acetate 10.11
Ethyl alcohol 10.48
Ethyl amine 8.86
Ethyl benzene 8.76
Ethyl bromide 10.29
Ethyl chloride (chloroethane) 10.98
Ethyl disulfide 8.27
Ethyl ether 9.51
Ethyl formate 10.61
Ethyl iodide 9.33
Ethyl isothiocyanate 9.14
Ethyl mercaptan 9.29
Ethyl methyl sulfide 8.55
Ethyl nitrate 11.22
Ethyl propionate 10.00
Ethyl thiocyanate 9.89
Ethylene chlorohydrin 10.52
Ethylene diamine 8.60
Ethylene dibromide 10.37
Ethylene dichloride 11.05
Ethylene oxide 10.57
Ethylenelmine 9.20
Ethynylbenzene 8.82

Chemical Name 1P (eV)
E
2-Furaldehyde 9.21
Fluorine 15.70
Fluorobenzene 9.20
Formaldehyde 10.87
Formamide 10.25
Formic acid 11.05
Freon 11 (trichlorofluoromethane) 11.77
Freon (1,2,2,2-tetrachloro-1,2-difluoroethane) 11.30
Freon 113 (1,1,2-1debr1,2, 2-trifluororethane) 11.78
Freon 114 (1,2-dichloro-1,1,2,2-tetrafluchaae) 12.20
Freon 12 (dichlorodifluoromethane) 12.31
Freon 13 (chlorotrifluoromethane) 12.91
Freon 22 (chlorofluoromethane) 12.45
Furan 8.89
Furfural 9.21
m-Fluorotoluene 8.92
o-Fluorophenol 8.66
o-Fluorotoluene 8.92
p-Fluorotoluene 8.79
H
1-Hexene 9.46
2-Heptanone 9.33
2-Hexanone 9.35
Heptane 10.08
Hexachloroethane 11.10
Hexane 10.18
Hydrazine 8.10
Hydrogen 15.43
Hydrogen bromide 11.62
Hydrogen chloride 12.74
Hydrogen cyanide 13.91
Hydrogen fluoride 15.77
Hydrogen iodide 10.38
Hydrogen selenide 9.88
Hydrogen sulfide 10.46
Hydrogen telluride 9.14
Hydroquinone 7.95
|
1-lodo-2-methylpropane 9.18
1-lodobutane 9.21
1-lodopentane 9.19
1-lodopropane 9.26
2-lodobutane 9.09
2-lodopropane 9.17
lodine 9.28
lodobenzene 8.73
Isobutane 10.57
Isobutyl acetate 9.97
Isobutyl alcohol 10.12
Isobutyl amine 8.70
Isobutyl formate 10.46
Isobutyraldehyde 9.74
Isobutyric acid 10.02
Isopentane 10.32
Isophorone 9.07
Isoprene 8.85
Isopropyl acetate 9.99
Isopropyl alcohol 10.16
Isopropyl amine 8.72
Isopropyl benzene 8.69
Isopropyl ether 9.20
Isovaleraldehyde 9.71
m-lodotoluene 8.61
o-lodotoluene 8.62
p-lodotoluene 8.50
K
Ketene 9.61
L
2,3-Lutidine 8.85
2,4-Lutidine 8.85
2,6-Lutidine 8.85
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Chemical Name 1P (eV)
M

2-Methyl furan 8.39
2-Methyl napthalene 7.96
1-Methyl napthalene 7.96
2-Methyl propene 9.23
2-Methyl-1-butene 9.12
2-Methylpentane 10.12
3-Methyl-1-butene 9.51
3-Methyl-2-butene 8.67
3-Methylpentane 10.08
4-Methylcyclohexene 8.91
Maleic anhydride 10.80
Mesityl oxide 9.08
Mesitylene 8.40
Methane 12.98
Methanethiol (methyl mercaptan) 9.44
Methyl acetate 10.27
Methyl acetylene 10.37
Methyl acrylate 9.90
Methyl alcohol 10.85
Methyl amine 8.97
Methyl bromide 10.54
Methyl butyl ketone 9.34
Methyl butyrate 10.07
Methyl cellosolve 9.60
Methyl chloride 11.28
Methyl chloroform (1,1,1-trichloroethane) 11.00
Methyl disulfide 8.46
Methyl ethyl ketone 9.53
Methyl formate 10.82
Methyl iodide 9.54
Methyl isobutyl ketone 9.30
Methyl isobutyrate 9.98
Methyl isocyanate 10.67
Methyl isopropyl ketone 9.32
Methyl isothiocyanate 9.25
Methyl mercaptan 9.44
Methyl methacrylate 9.70
Methyl propionate 10.15
Methyl propyl ketone 9.39
[1-Methyl styrene 8.35
Methyl thiocyanate 10.07
Methylal (dimethoxymethane) 10.00
Methylcyclohexane 9.85
Methylene chloride 11.32
Methyl-n-amyl ketone 9.30
Monomethyl aniline 7.32
Monomethyl hydrazine 7.67
Morpholine 8.20
n-Methyl acetamide 8.90
N

1-Nitropropane 10.88
2-Nitropropane 10.71
Naphthalene 8.12
Nickel carbonyl 8.27
Nitric oxide, (NO) 9.25
Nitrobenzene 9.92
Nitroethane 10.88
Nitrogen 15.58
Nitrogen dioxide 9.78
Nitrogen trifluoride 12.97
Nitromethane 11.08
Nitrotoluene 9.45
p-Nitrochloro benzene 9.96
®]

Octane 9.82
Oxygen 12.08
Ozone 12.08
[=)

1-Pentene 9.50
1-Propanethiol 9.20

2,4-Pentanedione

8.87

Chemical Name 1P (eV)
(P continued)
2-Pentanone 9.38
2-Picoline 9.02
3-Picoline 9.02
4-Picoline 9.04
n-Propyl nitrate 11.07
Pentaborane 10.40
Pentane 10.35
Perchloroethylene 9.32
Pheneloic 8.18
Phenol 8.50
Phenyl ether (diphenyl oxide) 8.82
Phenyl hydrazine 7.64
Phenyl isocyanate 8.77
Phenyl isothiocyanate 8.52
Phenylenenitia 6.89
Phosgene 11.77
Phosphine 9.87
Phosphorus trichloride 9.91
Phthalic anhydride 10.00
Propane 11.07
Propargyl alcohol 10.51
Propiolactone 9.70
Propionaldehyde 9.98
Propionic acid 10.24
Propionitrile 11.84
oPyl acetate 10.04
Propyl alcohol 10.20
Propyl amine 8.78
Propyl benzene 8.72
Propyl ether 9.27
Propyl formate 10.54
Propylene 9.73
Propylene dichloride 10.87
Propylene imine 9.00
Propylene oxide 10.22
Propyne 10.36
Pyridine 9.32
Pyrrole 8.20
Q
Quinone 10.04
S
Stibine 9.51
Styrene 8.47
Sulfur dioxide 12.30
Sulfur hexafluoride 15.3
Sulfur monochloride 9.66
Sulfuryl fluoride 13.00
T
o-Terphenyls 7.78
1,1,2,2-Tetrachloro-1,2-difluoroethane (Freon 112) 11.30
1,1,1-Trichloroethane 11.00
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 11.78
2,2,4-Trimethyl pentane 9.86
o-Toluidine 7.44
Tetrachloroethane 11.62
Tetrachloroethene 9.32
Tetrachloromethane 11.47
Tetrahydrofuran 9.54
Tetrahydropyran 9.25
Thiolacetic acid 10.00
Thiophene 8.86
Toluene 8.82
Tribromoethene 9.27
Tribromofluoromethane 10.67
Triboromomethane 10.51
Trichloroethene 9.45
Trichloroethylene 9.47
Trichlorofluoromethane (Freon 11) 11.77
Trichloromethane 11.42
Triethylamine 7.50
Trifluoromonobromo-methane 11.40
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Chemical Name IP (eV)
(T continued)

Trimethyl amine 7.82
Tripropyl amine 7.23
Vv

0-Vinyl toluene 8.20
Valeraldehyde 9.82
Valeric acid 10.12
Vinyl acetate 9.19
Vinyl bromide 9.80
Vinyl chloride 10.00
Vinyl methyl ether 8.93

Notes:

Chemical Name 1P (eV)
W

Water 12.59

X

2,4-Xylidine 7.65
m-Xylene 8.56
0-Xylene 8.56
p-Xylene 8.45
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PO Box 979

EN-:“ET 680 Fairfield Court
= Ann Arbor, Michigan 48106-0979

= corporaTION  734.761.1270 Fax 734.761.3220

Returning an Instrument for Repair

ENMET instruments may be returned to the factory or any one of our Field Service Centers for regular repair
service or calibration. The ENMET Repair Department and Field Service Centers also perform warranty

service work.

When returning an instrument to the factory or service center for service, paperwork must be included which
contains the following information:

» A purchase order number or reference number.
» A contact name with return address, telephone and fax numbers

» Specific instructions regarding desired service or description
of the problems being encountered.

» Date of original purchase and copy of packing slip or invoice
for warranty consideration.

» If a price estimate is required, please note it accordingly and be
sure to include &ax number.
Providing the above information assists in the expedient repair and return of your unit.

Failure to provide this information can result in p rocessing delays.

ENMET charges a one hour minimum billing for all approved repairs with additional time billed to the closest
tenth of an hour. All instruments sent to ENMET are subject to a minimum evaluation fee, even if returned
unrepaired. Unclaimed instruments that ENMET has received without appropriate paperwork or attempts to
advise repair costs that have been unanswered, after a period of 60 days, may be disposed of or returned

unrepaired COD with the evaluation fee.
Service centers may have different rates or terms. Be sure to contact them for this information.

Repaired instruments are returned by UPS/FedEx Grou  nd and are not insured _ unless otherwise
specified. If expedited shipping methods or insura nce is required, it must be stated in your paperwor K.

Note: Warranty of customer installed components.

If a component is purchased and installed in the field, and fails within the warranty term, it can be
returned to ENMET and will be replaced, free of charge, per ENMET’s returned goods procedure.

If the entire instrument is returned to ENMET Corporation with the defective item installed, the item will
be replaced at no cost, but the instrument will be subject to labor charges at half of the standard rate.
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Repair Return Form

Mailing Address: Shipping Address:
ENMET Corporation ENMET Corporation
PO Box 979 Attn: Repair Department
Ann Arbor, Michigan 48106 680 Fairfield Court

Ann Arbor, Michigan 48108

Phone Number: 734.761.1270
FAX Number: 734.761.3220

Your Mailing Address: Your Shipping Address:
Contact Name: Your Phone:
Your PO/Reference Number: Your FAX:

Payment Terms: U COD
(Check one) U1 VISA / MasterCard

Card number Expiration

Return Shipping Method:
U UPS: U Ground U 3 Day Select U Next Day Air U ND Air Saver U 2-Day Air
U Federal Express: U Ground O Express Saver QO P-1 U Standard U 2-Day Air

O FedEx Account number:

Would you like ENMET to insure the return shipment?
U No U Yes Insurance Amount: $




