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Models: 3110 Series*

- Single Chamber
Water Jacket Incubator

Models: 3210 Series* .

Dual Chamber
Water Jacket Iincubator

Operating and Maintenance
Manual

Manual No: 7023110 Rev.1
Read this Iustruction Manual

Failure to read, understand and follow the instructions in this manual may result in damage to the
unit, injury to operating personnel and poor equipment performance.

Cauti.on: All internal adjustments and (T e e e
maintenance must be performed 116 V 50/60 HZ |
by qualified service personnel. 36A 1 PH 2 WIRE |

MODEL 3110 S/N 28020- 6261

|
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*Refer to listing of all models on Page iii.
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CAUTION

Contains Parts and Assemblies

‘ SE '\ Susceptible to Damage by
Electrostatic Discharge (ESD)

The material in this manual is for information purposes only. The contents and the product it describes
are subject to change without notice. Forma Scientific, Inc. makes no representations or warranties with
respect to this manual. In no event shall Forma Scientific, Inc. be held liable for any damages, direct or

incidental, arising out of or related to the use of this manual.

MANUAL NO. 7023110

- --- 7/8/98 Auto Zero updates per Jim Lang heg

- 16573/IN-2302 7/1/98 Change to S/N 18458 auto zero pump heg

1 17401/S1-7008 6/98 IR sensor revision and auto zero heg
16971 11/24/97 Remove 2 fuses deg

SI1-6486 9/11/97 Change vinyl to copper tubing on cooling coil deg
- .- 7/18/97 Format to IQ/PQ heg
0 IN-2276 6/15/97 Changed to new IR CO2 sensor deg
REV ECR/ECN DATE DESCRIPTION
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Forma Scientific, Inc. Service

Do You Need Information or Assistance on Forma Scientific
Products?

If you do, please contact us 8:00 A.M. to 7:00 P.M. (Eastern Time) at:

1-740-373-4763 Direct

1-800-848-3080 Toll Free, U.S. and Canada
1-740-373-4189 FAX

http://www.forma.com Internet Worldwide Web Home Page

Forma's Sales Group can provide information on pricing and give you quotations. We
can take your order and provide delivery information on major equipment items or make
arrangements to have your local sales representative contact you. Qur products are listed on the
Internet and we can be contacted through our Intemet home page.

The Forma Product Service Group can supply technical information about proper setup,
operation or troubleshooting of your equipment. We can fill your needs for spare or replacement
parts or provide you with on-site service. We can also provide you with a quotation on our
Extended Maintenance Program for your Forma products.

‘Whatever Forma products you need or use, we will be happy to discuss your applications.
If you are experiencing technical problems, working together, we will help you locate the
problem and, chances are, correct it yourself...over the telephone without a service call.

‘When more extensive service 1s necessary, we will assist you with the selection of a field
service organization for on-the-spot repairs by a professional field technician. If your service
need is covered by the Forma warranty, we will arrange for the unit to be repaired at our expense
and to your satisfaction.

Regardless of your needs, Forma's professional telephone technicians are available to
assist you Monday through Friday from 8:00 A.M. to 7:00 P.M. Eastern Time. Please contact us
by phoning or faxing us at the above listed numbers. If you wish to write, our mailing address is:

Forma Scientific, Inc.
PO Box 649
Marnetta, OH 45750

International customers please contact your local Forma Scientific distributor.
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Forma Scientific, Inc. Safety

General Safety Notes used in this Manual

important operating and/or maintenance instructions. Read the accompanying text .
carefully.

Ce symbole attire I'attention de l'utilisateur sur des instructions importantes de
fonctionnement et/ou d’entretien. [l peut étre utilisé seul ou avec d’autres symboles de
sécurite. Lire attentivement le texte d'accompagnement.

Wichtige Betriebs- und/oder Wartungshinweise. Lesen Sie den nachfolgenden Text
sorgfiltig.

Importante instruccions de operacion y/o mantenimiento. Lea el texto acompanante
cuidadosamente.

Potential electrical hazards. Only qualified persons should petform procedures
associated with this symbol.

Ce symbole attire I'attention de I'utilisateur sur des risques électriques potentiels.
Seules des personnes qualifiées doivent appliquer les instructions et les procédures
associées a ce symbole.

Gefahr von Stromschldgen. Nur qualifizierte Personen sollten die Tatigkeiten
ausfiihren, die mit diesem Symbol bezeichnet sind.

Potencial de riesgos electricos. Solo personas das capacitadadas deben ejecutar los
procedimientos asociadas.con este simbulo.

(D

Equipment being maintained or serviced must be turned off and locked off to prevent
possible injury.

Risques potentiels liés a I'énergie. L'équipement en entretien ou en maintenance doit
étre éteint et mis sous clé pour éviter des blessures possibles.

Geréate, an denen Wartungs- oder Servicearbeiten durchgefiihrt werden, missen
abgeschailtet und abgeschlossen werden, um Verletzungen zu vermeiden.

El equipo recibiendo servicio o0 mantenimiento debe ser apagado y segurado para
prevenir danos.

iv
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Hot surface(s) present which may cause burns to unprotected skin or to materials
which may be damaged by elevated temperatures

Présence de surface(s) chaude(s) pouvant causer des brilures sur la peau non
protégée, ou sur des matiéres pouvant étre endommagées par des températures
élevées.

HeiRe Oberflache(n) kdnnen ungeschiitzter Haut Verbrennungen zufiigen oder
Schiden an Materialien verursachen, die nicht hitzebesténdig sind.

Superficias calientes que pueden causar quemaduras a piel sin proteccion o a
materiales que pueden estar danados por elevadas temperaturas.

L L 2L 2

Always use the proper protective equipment (clothing, gloves, goggles etc.).
Always dissipate extreme cold or heat and wear protective clothing.
Always follow good hygiene practices.

Each individual is responsible for his or her own safety.
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Installation/Start-up

Section 1 - Installation and Start-up

1.1 Name and Description of Parts

"Control Panel

Note: The port must remain

P . Water Jacket capped when not
Smg; L Fill Port in use.
B — ] =l
Chamber Gas = ° =~ Water Jacket e Main Power Switch
Sample Port D \ Vent
/ Heated Glass o C9nU01 Panel - Keypad,
Inner Door Displays and Indicators. (See
Figure 1-2).
e Fill Port - Used for filling the
L water jacket.
! =2 Leveling e Water Jacket Vent- Do not
Water Jacket Legs (4) cover! Allows air to escape
. Drain F‘““}Q from the water jacket during
- ( ropetncig\\/;;;)*ate filling and normal expansion
and contraction when the
) incubator heats or cools.
Figure 1-1
Water Jacket Incubator

Outer Door - Reversible to opposite

swing, see Section 5.4

Heated Inner Door - Keeps chamber
interior dry. Reversible to opposite

swing, see Section 5.4.

Chamber Gas Sampie Port - Used for
sampling chamber CO, content using a
Fyrite or similar instrument.

e Leveling Legs - Used to level the unit.

e Water Jacket Drain - Use quick connect
included to drain the water jacket.

Note: The incubators are stackable. See
Section 1.5.

*When setting up the incubator, install the
cover plate packed inside the incubator
carton when shipped.

1-1
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1.2 Control Panel Keys, Displays and Indicators

o ©

(&«

o ®@ 0 0 O® 0
T/ Tt
AR S E T

—>)

s

<
L))

Figure 1-2 Control Panel

@ SILENCE - Silences the audible alarm.

Alarm Indicator - Pulses on/off during
an alarm condition in the cabinet.

© MODE Select Switch - Used to select
Run, Setpoints, Calibration and System
Configuration Modes.

@ Message Center - Displays system
status.

@ Mode Select Indicators-
Run: Run Menu
Set: Set Points Menu
Cal: Calibrate Menu
Config: Configuration Menu

1-2

® Up and Down Arrows: Increases or
decreases the parameter values that are
numbers, toggles the parameter values that
are choices.

@ Heat Indicator: Lights when power is
applied to the heaters.

@ Temp Display: Can be programmed to
display temperature continuously, RH
continuously (with RH option), or toggle
between temperature and humidity (with RH
option). See Section 3.1, Configuration.

@ Scroll for Parameters Keys: Scrolls the
operator through the parameters of the mode
that is selected.
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® Inject Indicator: Lights when gas is being injected into the incubator. If the %CO,/0,
display (item L) is continuously displaying CO,, the light indicates CO, injection only. If the
%CO,/0, display is continuously displaying O,, light indicates N, injection. If the %CO,/O; is
toggling, either a CO, or N, injection will cause the indicator to light.

@ %C0,/0, display: Can be programmed to display CO, continuously or O, continuously
(on units equipped with O,), or toggle between CO, and O, (on units equipped with O,) See
Section 3.1, Configuration.

1.3 Operating the Control Panel

The Model 3110 Series water jacket incubator has four basic modes which
allow incubator setup. The modes are as follows: Run, Setpoints, Calibration
and System Configuration. Run mode is the default mode which the
incubator will normally be in during operation. Set is used to enter system setpoints for
incubator operation. Calibration is used to calibrate various system parameters to the customer’s
satisfaction. System configuration allows for custom setup of various options. The chart on the
following page shows the selections under each of the modes.

MODE

1-3
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v
o) > () > (o) > (o=

RUN

Default Mode

SETPOINT

Temperature
Overtemp
CcO2

02

CALIBRATION

Temp Offset
CO2 Zero
CO2 Span
IR CO2 Span
02 Span

RH Offset

CONFIGURATION

Audible

Access Code
Temp Lo Alarm
Temp Hi Alarm
Temp Relay
CO2 Lo Alarm

Installation/Start-up

CO2 Hi Alarm
CO2 Relay
CO2Z & S#s
RH Lo Alarm
RH Relay
02 Hi Alarm
02 Lo Alarm
02 Relay
Display 1 Setup
Display 2 Setup
02 Compensation
RS485 Address
Gas Guard Setup
Door Heat
**Base Unit Displays
**QOption Displays

Scroll for Parameters Keys: Steps the operator through the
parameters of SET, CAL and CONFIG Modes. The right arrow
goes to the next parameter, the left arrow returns to the previous
parameter.

9=
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Up Arrow: Increases or toggles the parameter value that has been
1\ selected in the SET, CAL, and CONFIG Modes.
ENTER Enter: Must press Enter key to save to memory all changed values.
‘1’ I Down Arrow: Decreases or toggles the parameter values that have
been selected in the SET, CAL and CONFIG Modes.

SILENCE Silence Key: Press to silence the audible alarm. See Section 4 for
alarm ringback times.

1.4 Displays

Message Center

Displays the system status (Mode) at all times. Displays SYSTEM OK during normal
operation, or alarm messages if the system detects an alarm condition. See Section 4.1, Alarms.

Upper and Lower Displays
These 7 segment displays vary depending upon the options present and the configuration

chosen. The upper display can display temp or RH, or toggle between them. The bottom display
can display CO, or O, or toggle between them. See Section 3.1, Configuration.

1-5
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1.5 Installing the Unit

a. Choosing the Location

e Locate the unit on a firm level surface capable of supporting the unit’s weight 330 lbs.
(150 kg).

e Locate away from doors and windows and heating and air conditioning ducts.

e Allow enough clearance behind the unit for electrical and gas hook-up.

b. Stacking the Incubators

If the units have been in service, disconnect the
power cord connector and drain the water jacket

of the designated top unit before stacking.

(
0 0 1 Note: Stacking brackets (shown at left) stacking bolts, washers,
0 0 and bolts for stacking are included with each unit.
ol (o
Figure 1-3 Stacking brackets
Screwdriver slots e Designate one incubator to
be the 7op unit and the other
as the bottom unit. Remove
v Base cover plate I the base cover plate from
> - , the zop unit using the finger
W holes in the base or using a
Front of top Incubator Figure 1-4 slotted screwdriver.

(Figure 1-4)

1-6
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e Note the two slots in the base of
the incubator which accommodate

Figure 1-5 the stacking bolts. Refer to Figure
1-5.
® = -
e Remove the two plastic plugs

W’J from the bolt holes in the exterior
top of the boffom unit. Install the

Front of top Incubator, base cover plate removed 1/2” long 5/16-18 stacking bolts

and washers into the bolt holes -

do not tighten the bolts at this
- time. Refer to Figure 1-6

Figure 1-6 5/16" - 18 stacking boit and washer

¢ Unscrew and remove the leveling
feet from the fop unit and lift it
onto the bottom unit, off-setting
the base of the fop unit
approximately 2-3 inches behind
the stacking bolts and washers.

AN

This incubator weighs 232 Ibs (105 kg) before filling.
Have sufficient personnel to lift it.

1-7
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— e Align the sides of the fop unit with the

[ bottom unit and slide the fop unit forwarc
until the slots in the base of the 7op unit
align with the 5/16” - 18 stacking bolts in

(2) 5/16" bolts and flat washer the exterior top of the botfom unit. Refer
T~ 1/2" (13mm) wrench required to Figure 1-7.
=l =
o e Remove and save the two screws from

the back of the control panel on the
bottom unit as identified in Figure 1.8.
Figure 1-7

Back of top Incubator

Insert 1/4-20 bolts <
L

Remove this screw _|
and install bracket i

‘e E’ O o O o[][] al

] ] [ ®

@ &)
S @]

<————— Stackingbrackets ——————5 *I™> Insert 1/4-20 bolts

1
Remove this screw
and install bracket

(=

D @

(=)

Back of bottom Incubator

— Figure 1-8§ —

Insert the stacking brackets into the slots on the rear of the control panel of the boffom unit
as shown in Figure 5-6. Align the slots in the brackets with the mounting holes on the rear
of the incubators. Secure the brackets with the screws saved above and the 1/4-20 bolts
provided in the stacking kit. A 7/16” wrench or socket will be required for the bolts.

Secure the base of the fop unit to the exterior top of the botfom unit by tightening the
5/16-18 stacking bolts using a 1/2” (13 mm) wrench or suitable tool.

1-8
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e Replace the base cover on the fop unit.

e The stacked units are ready to be placed into service.

c. Preliminary Cleaning and Disinfecting
¢ Remove the protective plastic coating on the shelf supports and air duct.
e Using a suitable laboratory disinfectant, disinfect all interior surfaces including shelves and

shelf supports, door gaskets, blower wheel and CO, sensor. Refer to Section 5.1.

d. Installing the Shelves

b
g

aopaooogoagaaoa

Right Shelf Channel f

oooooooooooo

a

Left Shelf Channel f \]\‘\
Shelf Support

o

Figure 1-9

e Install the shelf supports with the tabs facing into the center of the chamber with their slots
up. There are no right side or left side supports, simply rotate one of them to fit the
opposite side. Tilt the shelf supports as they are placed in the chamber so the tops fit into
the top air duct, then guide them into the vertical position. Figure 1-9 shows the support as
it would be oriented for the right side of the chamber.

e Referring to Figure 1-9, note that there are left side and right side shelf channels.

1-9
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e Install the shelf channels by shelf support
placing the channel’s rear slot tab {
over the appropriate rear tab on shelf channel ___ [, 3 1)
the shelf support. Pull the shelf rear slot ] = right side
channel forward and engage the - shelf channel
channel’s front slot into the shelf @:
support’s appropriate forward (
tab. Refer to Figure 1-10.

Figure 1-10

e Figure 1-11 shows one of the
channels installed on the right shelf
support.

/

ooa

Figure 1-11

ocoooog
oooooo

/7:7
v ©

e. Installing the Access Port Stopper

Locate the opening in the top left corner of the interior chamber. Install the beveled end of the
green neoprene stopper in the opening.

f. Installing the HEPA Filter
e Remove the filter from the shipping box.
e Remove the plastic coating from the filter using caution not to touch the filter media.

e Install the filter as shown in Figure 1-12.

1-10



Forma Scientific, Inc Installation/Start-up

e Refer to Section 5.6 for HEPA filter maintenance.

mishandled.
To avoid damage to the incubator, do not operate the unit without the
HEPA filter in place.

i Use caution when handling the filter. The media can be damaged if it is

e Remove the filter from the shipping box.
e Remove the plastic coating from the filter using caution not to touch the filter media.
e Install the filter as shown in Figure 1-12.

Refer to Section 5.6 for HEPA filter maintenance.

r———— Blower fan inlet ——\

Figure 1-12
P N
—_—a—
A D
—7
Temperature ‘ /
probe W the: Apply thin coat'of
\ — silicone grease to O-ring.
HEPA filter — X
M




Forma Scientific, Inc Installation/Start-up

g. Leveling the Unit

Check for level by placing a bubble style level on one of the shelves. Turn the hex nut on
the leveler counterclockwise to lengthen the leg or clockwise to shorten it. Level the unit front—
to-back and left-to-right.

h. Connecting the Unit to Electrical Power

See the serial tag on the side of the unit for electrical specifications or refer to the electrical
schematics in Section 9 of this manual.

Connect the incubator to a grounded dedicated circuit only.

The power cord connector is the main disconnect device for the incubator.
The incubator must therefore be positioned so the unit can be easily
disconnected.

Plug the provided power cord into the power inlet connector (See Figure 1-13) and into the
grounded dedicated circuit.

ectric ecifications
Models 3110, 3120, 3130, 3140 - 115V 50/60 Hz3.6A 1 PH 2W

Models 3111, 3121, 3131, 3141 - 230V 50/60 Hz 2.0A 1 PH 2W

i. Filling the Water Jacket

Tum the power switch on. ADD WATER will appear in the message center. Press the
Silence key to silence the alarm.

Note: The fill port has a plug that must be removed before filling and replaced after
filling is complete.

Fill the water jacket with 11.7 gallons (43.5 liters) of water with a quality of 50 K ohm to 1
Meg ohm. Vinyl tubing and funnel for filling are included in the accessory bag shipped with the
unit. Connect vinyl tubing to the fill port. See Figure 1.1.
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When the jacket is full, the audible alarm will sound a continuous tone for 10 seconds and the
alarm condition will be cleared. Refer to Section 4.1, Table of Alarms.
j- Filling the Humidity Pan

Fill the humidity pan with 1.6 gallons (6 liters) of sterile distilled water. Place the pan directly
on the incubator floor to ensure best humidity and temperature response.

Check the water level and change it frequently to avoid contamination. Do not allow the
water level to fluctuate significantly. “Dry-outs” will have an adverse effect on the humidity level.

Exit for .

Optional Analog _ CO,inlet Power Cord
Optional 2 Wiring N,inlet #1 tank® Connector
RS 485 ‘

) Q ‘
® =
» o 2p lo .
O © =
Remote Air Make-up CO,inlet Convenience
Alarm? Inletb #2'tank © Electrical
Outlet

2RJ-11 telephone style connectors

b Used with optional Oy or IR sensors
¢ Used with optional Gas Guard system

Figure 1-13, Rear Panel View showing all options
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k. Connecting the CO, Gas Supply -

Warning!
m High concentrations of CO; gas can cause asphyxiation

OSHA Standards specify that employee exposure to carbon dioxide in any eight-hour shift of a
40-hour work week shall not exceed the eight-hour time weighted average of 5000 PPM (0.5%
CO,). The short term exposure limit for 15 minutes or less is 30,000 ppm (3% CO,). Carbon
dioxide monitors are recommended for confined areas where concentrations of carbon dioxide gas
can accumulate.

The CO, gas supply being connected should be industrial grade 99.5% pure and should not
contain siphon tubes. Install a two-stage pressure regulator at the cylinder outlet. The high
pressure gauge at the tank should have 0-2000 psig range and the low pressure gauge, at the
incubator inlet, should have a 0-30 psig range. Input pressure to the incubator must be
maintained at 15 psig (103.4 kPa).

The incubator has serrated fittings on the back of the cabinet to connect the gas supply.
Refer to Figure 1-13. The fitting is labeled CO, inlet #1 Tank. Make sure that the connections
are secured with clamps. Check all fittings for leaks.

For units having the CO, Gas Guard option, refer to Section 6.2.
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Warning!
This incubator is designed to be operated with CO, gas only. Connecting a flammable or
toxic gas can result in a hazardous condition.

Gases other than CO, should not be connected to this equipment. CO, gas cylinders have UN1016
labeled on the cylinder and are equipped with a CGA 320 outlet valve. Check the gas cylinder for the
proper identification labels. The CO, gas supply being connected to the incubator should be industrial
grade, 99.5% pure. Do not use CO, gas cylinders equipped with siphon tubes. A siphon tube is used to
extract liquid CO, from the cylinder which can damage the pressure regulator. Consult with your gas
supplier to ensure that the CO, cylinder does not contain a siphon tube. Gas cylinders should also be
secured to a wall or other stationary object to prevent them from tipping.

A two-stage CO, pressure regulator is required to be installed on the outlet valve of the gas
cylinder. Input pressure to the incubator must be maintained at 15 psig (103.4 kPa) for proper
performance of the CO, control system. (A single stage CO, pressure regulator will not maintain 15
psig (103.4 kPa) to the incubator as the pressure in the CO, cylinder decreases; therefore, a two stage
regulator is recommended.)

If higher purity CO, is desires inside the incubator (greater than 99.5% pure), the pressure
regulator should be constructed with a stainless steel diaphragm along with specifying the purity of the
CO, from the gas supplier. Follow the manufacture’s instructions to ensure proper and safe installation
of the pressure regulator on the gas cylinder.

Consult your facility safety officer to ensure that the equipment is installed in accordance with the
codes and regulations that are applicable in your area.

. Connecting the N, Gas Supply

This connection applies only to those units that have an O, system. The N, gas supply being
connected should be 99.99% pure. Do not use liquid nitrogen. Follow the same steps as in the
section above for preparing the N, tank for hookup to the incubator. For units having the N, Gas
Guard option, refer to Section 6.2. Connect the vinyl lines from the N, tank to the serrated fitting
labeled N, Inlet and secure with the provided clamp. Check all fittings for leaks.

1.6 Incubator Start-Up

Now that the incubator has been properly installed, connected to power, filled with water,
humidity pan filled, and connected to gas supplies, system setpoints can be entered. The following
setpoints can be entered in set mode: temperature, over temperature, CO,, and O,. To enter Set
Mode, press the mode key until the Set indicator lights. Press the right and/or left arrow keys until
the proper parameter appears in the message center. See Chart 1-1 for more detail.
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a. Setting the Operating Temperature

Incubator models 3110, 3111 have an operating temperature range of 10.0 to 55.0° C,
models 3120, 3121 at 10.0 to 50.0° C, and models 3130, 3131, 3140, and 3141, at 10.0 to 45.0°
C. All units require the cooling coil option to run at any temperature lower that 5° C above
ambient. The incubator is shipped from the factory with a temperature setpoint of 10.0° C. At
this setting all heaters and alarms are turned off. To change the operating temperature setpoint:

Press the Mode Key until the Set indicator lights.

Press the right arrow until Temp XX X is displayed in the message center.

Press up/down until the desired temperature setpoint is displayed.

Press enter to save the setpoint.

Press the Mode Key until the Run Indicator lights to go to run mode or right/left to
£0 to next/previous parameter.

b. Setting the Overtemp Setpoint

the incubator only. It is not intended to protect or limit the maximum
temperature of the cell cultures or customer’s equipment inside the
incubator if an overtemp condition occurs.

i The independent overtemp circuit is designed as a safety to protect

The incubator is equipped with an independent circuit which monitors the air temperature
in the cabinet. The independent overtemp circuit is designed as a safety for the incubator only.
Should the system’s temperature control fail, this circuit would cut out all heaters when the
cabinet’s temperature reaches the Overtemp setpoint. When an incubator is operating in an
overtemp condition, the temperature control in the incubator will be £1°C around the overtemp
setpoint.

The overtemp’s function is to prevent abnormally high temperatures that will occur if the
heaters are locked on as a result of a failure in the main temperature control. Although the
overtemp circuit will control the chamber temperature close to the overtemp setpoint, it is not
intended to protect or limit the maximum temperature of the cell cultures or the equipment
inside the chamber when the overtemp condition occurs.

The factory setting for the Overtemp is 40.0° C. It can be set over a range of temp
setpoint + 0.5° C to 60.0° C. If the temperature setpoint is moved above the Overtemp setpoint,
the Overtemp will automatically update to 1.0 degrees C + the temp setpoint. It is recommended
that the Overtemp setpoint be 1.0° C over the temp setpoint.
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To set the Overtemp setpoint:

Press the Mode Key until the Set indicator lights.

Press the right arrow until Otemp XX.X is displayed in the message center.

Press up/down until the desired Overtemp setpoint is displayed.

Press enter to save the setpoint.

Press the Mode Key until the Run Indicator lights to go to run mode or right/left to
£0 to next/previous parameter.

c. Setting the CO, Setpoint

All T/C CO, cells are precalibrated at the factory at 37.0° C, high humidity, and 10%
CO,. Therefore, if a temperature setpoint of 37.0° C has been entered, the humidity pan has been
filled, and the CO, control is to run between 0-10% with a T/C CO, sensor, the CO, setpoint
may be entered immediately, otherwise it is important to allow the unit 12 hours to stabilize at
the temperature setpoint before entering the CO, setpoint.

All models of the incubator have a CO, setpoint range of 0.0% to 20.0%. The incubator
1s shipped from the factory with a CO, setpoint of 0.0%. At this setting all CO, control and
alarms are turned off. To change the CO, setpoint:

Press the Mode Key until the Set indicator lights.

Press the right arrow until CO, XX X is displayed in the message center.

Press up/down until the desired CO, setpoint is displayed.

Press enter to save the setpoint.

Press the Mode Key until the Run Indicator lights to go to run mode or right/left to
g0 to next/previous parameter.

d. Setting the O, Setpoint

Models 3130, 3131, 3140, and 3141 of the incubator have a built in O, control system.
The O, setpoint range is 2.0% to 21.0%. The incubator is shipped from the factory with a
O, setpoint of 21.0%. At this setting all O, control and alarms are turned off. To change the O,
setpoint:

Press the Mode Key until the Set indicator lights.

Press the right arrow until O, XX X is displayed in the message center.

Press up/down until the desired O, setpoint 1s displayed.

Press enter to save the setpoint.

Press the Mode Key until the Run Indicator lights to go to run mode or right/left to
g0 to next/prevoius parameter.
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Chart 1-1
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Section 2 - Calibration

2.1 Calibration Mode

After the unit has stabilized, several different systems can be calibrated. In the
Calibration Mode the air temperature, CO, reading, O, reading, and RH reading can all be
calibrated to reference instruments. To enter Calibrate Mode, press the mode key unit the CAL
indicator lights. Press the right and/or left arrow until the proper parameter appears in the
message center. See Chart 3-1 for more detail.

Calibration frequency is dependent on use, ambient conditions and accuracy required. Good
laboratory practice would require an annual calibration check.

Prior to calibration, the user should be aware of the following system functions. While
the unit is in the calibration mode, all system control functions will be stopped so that the unit
remains stable. Readout of the system being calibrated will appear as “---” on the readout
displays. If no keys are pressed for approximately five minutes while in Calibrate Mode, the
system will reset to Run Mode so that control functions can be reactivated.

Caution:
& Before making an calibration or adjustments to the unit, it is

imperative that all reference instruments be properly
calibrated. '

a. Calibrating the Temperature

Place the calibrated instrument in the center of the chamber. The instrument should be in
the air flow, not against the shelf. Before calibration, allow the cabinet temperature to stabilize.

Temperature Stabilization Periods
e Start-Up - Allow 12 hours for the temperature in the cabinet to stabilize before proceeding.

e Operating Unit -Allow at least two hours after the display reaches set point for the temperature
to stabilize before proceeding.
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Then:
s Press the Mode key until the CAL indicator lights.
e Press the right arrow until TEMPCAL XX X appears in the message center.
e Press the up/down arrow to match the display to a calibrated instrument.
e Press Enter to store the calibration into memory.
e Press the Mode key to return to Run. OR the right/left arrow to go to the

next/previous parameter.
b. Calibrating the Thermal Conductivity CO, System

Models 3110, 3111, 3130 and 3131 have a thermal conductivity (T/C) CO2 sensor. Thermal
conductivity of the incubator atmosphere is not only effected by the quantity of CO, present, but also
by the O,%, the air temperature, and the quantity of water vapor present in the incubator atmosphere.
In monitoring the effects of CO,, O,%, air temperature, and absolute humidity must be held constant
so any change in thermal conductivity is caused only by a change in CO, concentration.

Changing temperature or O,% set points or changing from elevated humidity levels to room
ambient humidity levels would necessitate a recalibration of the CO, control. Models fitted with the
O, control option, (models 3130 and 3131) have an O, compensation feature. Refer to the instructions
in Section 3.1.s of this manual, for enabling O, compensation for T/C Systems. When this feature is
enabled, the processor will automatically adjust the T/C CO, sensor for changes in the O, percentage.

New Installation. The CO, sensor has been calibrated at the factory for 37°C and elevated
humidity. Allow the incubator to run at least 12 hours before checking CO, concentration with an
independent instrument. If the CO, display is within +/- 1% of the independent instrument, a zero
adjustment is all that is necessary.

Press Mode key until CAL indicator lights.

Press the right arrow until CO2ZERO XX X is displayed in the message center.

Press up/down arrow to change the display to match the measuring device.

Press enter to store the calibration.

Press the Mode key to return to run or right/left arrow to go to next/previous parameter.

If the display is more than +/- 1% of the independent instrument or if the temperature set
point is other than 37 degrees, a zero and span adjustment is necessary. Never adjust span
without first ensuring the zero is adjusted to ambient CO,, which is approximately 0% CO,.

c. Calibrating the T/C %CO, Zero

On models with O, control (models 3130 and 313 1) you must disable the O,
compensation before performing a complete CO, calibration. Check section 3.1 Configuration
Mode, Enabling O, Compensation for T/C CO, Systems. After completion of the CO,
calibration you may return to the Configuration Mode and enable the O, compensation feature.
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T/C CO, Sensor Stabilization Periods

Start Up- Set CO, set point to 0% (which disables CO, valve) or shut CO, off at the supply
tank. Allow temperature, humidity and O2 levels in the chamber to stabilize at least 12
hours before proceeding.

Operating Unit- Set CO, set point to 0% (which disables CO, valve) or shut off CO, at the
supply tank. Open both doors and air out chamber for at least 2 minutes. Close doors and
allow temperature, humidity and O, levels to stabilize for at least 2 hours before proceeding.

Ensure stabilization periods as outlined above are followed.

Press the Mode key until the CAL indicator lights.

Press the right arrow until CO2 ZERO XX X is displayed in the message center.
Press up/down arrow to adjust display to 0.0%.

Press enter to store calibration.

Press the Mode key to return to run mode.

Adjust the CO, set point to the desired level. Turn on the CO, at the supply tank. Allow CO,
to stabilize at least 15 minutes after CO, actual display reaches set point. Measure the chamber CO,
content through the gas sample port with a Fyrite or other independent instrument. Several readings
should be taken to ensure accuracy. If the display does not match the independent instrument
reading , proceed to the CO, span adjustment.

d. Calibrating the T/C %CO, Span

To insure accurate calibration, the unit will not allow CO> to be spanned
below 3%. If the cabinet does not contain at least 3.0% CQO), increase the setpoint
and allow the unit to stabilize before completing this procedure.

Ensure CO, zero adjustment has been properly followed before continuing.

Press the Mode key until the CAL indicator lights.

Press the right arrow until CO2SPAN XX X appears in the message center.

Press the up/down arrow to adjust the display to match the independent
instrument reading.

Press Enter to store the calibration.

e Press the Mode key to return to run mode.
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e. Calibrating the Infra-Red CO, System.

Models 3120, 3121, 3140 and 3141 have an Infra-red CO, sensor. Infra-red CO, sensors are
not effected by chamber atmosphere temperature, humidity and O, variations. However, the light
detector in the sensor is effected by wide temperature changes. Therefore, changing temperature set
points could necessitate a recalibration of the CQ). Chamber temperature should be allowed to
stabilize before checking CO, concentrations with an independent instrument, especially on start up.

All models equipped with an IR/CO, sensor have an automatic calibration which occurs
every 24 hours, and lasts for 5 to 6 minutes. During automatic calibration, the CO, display is
blanked out and HEPA filtered room air is pumped through the CO, sensor. A new CO, calibration
value is stored in memory for use as the 0.0% CO, reference point. The keypad/ control panel is
“locked up” during calibration, with the message center reading CO2 AUTO CAL.

IR CO, Sensor Stabilization Times

Startup- Allow the temperature and the CO, of the cabinet to stabilize at least 12 hours
before proceeding.

Operating Unit - Allow CO, to stabilize at least 2 hours at set point before proceeding.

To insure accurate calibration, the unit will not allow CQO, to be spanned below
3%. If the cabinet does not contain at least 3.0% CQO,, increase the setpoint and
allow the unit to stabilize before completing this procedure.

e Measure the CO, concentration in the chamber through the gas sample port with a Fyrite or
other independent instrument. Several readings should be taken to ensure accuracy.

Press the Mode key until the CAL indicator lights.

Press the right arrow until IR CAL XX .X appears in the message center.

Press the up/down arrow to adjust the display to match the independent instrument reading.
Press Enter to store calibration.

Once Enter is pressed, the unit will go into a calibration cycle that will last S to 6 minutes.
The control panel is “locked up” during this calibration cycle.

e Press the Mode key to return to run mode.

f. Calibrating the O, system.

Ifusing an O, Fyrite, the accuracy of the instrument will be greatly affected by
the concentration of C(, in the cabinet. Refer to the Fyrite operating manual.
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e Press the up/down arrow to match the display to the independent instrument.
e Press enter to store the calibration.
e Press the mode key to return to run mode.

If a reliable RH measuring device is not available, you may calibrate the display to a
typical level. On units with O, control, the nitrogen must be shut off as the incoming nitrogen
lowers the optimum achievable level of RH in the chamber. Follow the RH stabilization periods
outlined above. With a full humidity pan and stable temperature, the relative humidity in the
chamber will be 95%. In step 5 of the relative humidity sensor adjustment, you may adjust the
display to 95%. This calibration method should be accurate to within 5%.

2-6



Forma Scientific, Inc. Calibration

Models 3130, 3131, 3140 and 3141 have an O, control sensor. The sensor is a fuel cell
which puts out a linear millivolt signal based on O, content of the chamber. The fuel cell depletes
over time depending on O, levels. The above models have an automatic calibration to maintain the
O, calibration as the fuel cell depletes. The automatic calibration occurs every 12 hours and lasts 1
to 3 minutes. During automatic calibration, the O, display is locked on the existing O, reading and
HEPA filtered room air is pumped through the O, sensor.

A new O, span value is stored in memory for use as the 20.7% O, reference point. The
keypad/control panel is “locked-up” during automatic calibration.

O, Sensor Stabilization Times
Startup - Allow the cabinet to stabilize at least 12 hours before proceeding.
Operating Unit - Allow O2 to stabilize at least 2 hours at set point before proceeding.

Measure the O, concentration in the chamber through the gas sample port with an
independent instrument. Several reading should be taken to ensure accuracy.

Press the Mode key until the CAL indicator lights.

Press the right arrow until O2 CAL XX X appears in the message center.
Press up/down adjust display to independent instrument reading.

Press enter to store calibration.

Press the Mode key to return to run mode.

g. Calibrating Relative Humidity

All 3110 series incubators can be equipped with an optional direct read out relative
humidity sensor. This is a readout only of the chamber relative humidity. It does not provide any
control of the relative humidity in the cabinet.

Relative Humidity Stabilization Times

Startup - Allow 12 hours for the relative humidity and temperature in the chamber to
stabilize before proceeding.

Operating Unit - Allow at least 2 hours after temperature display reaches set point for
relative humidity to stabilize before proceeding.

e Place an accurate independent instrument in the center of the chamber. Allow at least
30 minutes for RH to stabilize.

e Press the Mode key until the CAL indicator lights.

e Press the right arrow key until RH CAL XX appears in the message center.
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Calibration

Chart 2-1
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Section 3 - Configuration

3.1 Configuration Mode

There are many features available in configuration mode that allow custom setup of the
incubator. These features are listed and described below. All features may not be necessary in
all applications, but are available if needed. To enter Configuration mode, press the mode key
until the Config indicator lights. Press the right and/or left arrow until the appropriate parameter
appears in the message center. See chart 3-1 for more detail.

a. Turning the Audible Alarm ON/OFF
The audible alarm can be turned on or off. The factory setting is ON.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Audible XXX is displayed in the message center.

Press up/down to toggle Audible ON/OFF.

Press enter to save the setting.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

b. Setting an Access Code

A three digit Access Code can be entered to avoid unauthorized personnel from changing the

setpoints, calibration, or configuration. A setting of 000 will bypass the access code. The factory
setting is 000.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Acc Code XXX is displayed in the message center.

Press up/down to change the access code.

Press enter to save the access code.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.
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c. Setting a Low Temp Alarm Limit (tracking alarm)

The low temp alarm limit is the deviation from the temperature setpoint which will cause a
low temp alarm. The low temp alarm is variable from 0.5 degrees below setpoint to 5.0 degrees
below setpoint. The factory setting is 1.0 degrees below setpoint. A minus sign in the display
indicates that the alarm setting is below the setpoint.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Temp Lo -X.X is displayed in the message center.

Press up/down to change the low temp alarm limit.

Press enter to save the low temp alarm limit.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

d. Setting a High Temp Alarm Limit (tracking alarm)

The high temp alarm limit is the deviation from the temperature setpoint which will cause a high
temp alarm. It should be noted that this varies from the Overtemp setpoint, in that the Overtemp setpoint
configures an independent system that monitors temperature and shuts down the system heaters if
necessary. The high temp alarm limit is simply set to enable an audible and visual alarm which notifies the
user of a problem. The high temp alarm is variable from 0.5 degrees above setpoint to 5.0 degrees above
setpoint. The factory setting is 1.0 degrees above setpoint.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Temp Hi X.X is displayed in the message center.

Press up/down to change the high temp alarm limit.

Press enter to save the high temp alarm limit.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

e. Enabling Temperature Alarms to Trip’ Contacts

High and Low temperature alarms can be programmed to trip the remote alarm contacts. A
setting of ON will cause this, a setting of OFF will not allow temp alarms to trip the contacts. The
factory setting is ON.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Tmp Rly XXX is displayed in the message center.

Press up/down to toggle the setting ON/OFF.

Press enter to save the setting

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.
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f. Setting a Low CO, Alarm Limit (tracking alarm)

The low CO, alarm limit is the deviation from the CO, setpoint which will cause a low CO,
alarm. The setpoint is variable from 0.5% CO, below setpoint to 5.0% CO, below setpoint. The factory
setting is 1.0% CO, below setpoint. A minus in the display indicates that the alarm setting is below the
setpoint.

Press the Mode Key until the Config indicator lights.

Press the right arrow until CO, Lo -X X is displayed in the message center.

Press up/down to change the low CO, alarm limit.

Press enter to save the low CO, alarm limit.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

g. Setting a High CO, Alarm Limit (tracking alarm)

The high CO, alarm limit is the deviation from the CO, setpoint which will cause a high CO,
alarm. The setpoint is variable from 0.5% CO, above setpoint to 5.0% CO, above setpoint. The
factory setting is 1.0% CO, above setpoint.

Press the Mode Key until the Config indicator lights.

Press the right arrow until CO2 Hi X. X is displayed in the message center.

Press up/down to change the high CO, alarm limit.

Press enter to save the high CO, alarm limit.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

h. Enabling CO, Alarms to Trip Contacts

High and Low CO, alarms can be programmed to trip the remote alarm contacts.” A setting
of ON will cause this; a setting of OFF will not allow CO, alarms to trip the contacts. The factory
setting 1s ON.

Press the Mode Key until the Config indicator lights.

Press the right arrow until CO2 Rly XXX is displayed in the message center.

Press up/down to toggle the setting ON/OFF.

Press enter to save the setting.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

i. Setting a New Zero Number for T/C CO, Sensors

If a new T/C CO, sensor is being installed, the two numbers on the factory installed sticker on
the T/C cell must be entered to calibrate the CO, in the unit.
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Note: For the technician’s convenience, a label containing the two numbers on
the T/C cell is affixed inside the electronics drawer.

Press the Mode Key until the Config indicator lights.

Press the right arrow until T/CZ# XXXX is displayed in the message center.

Press up/down to change the zero number to match the sticker.

Press enter to save the setting.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

j- Setting a New Span Number for T/C CO, Sensors

If a new T/C CO, sensor is being installed, the two numbers on the factory installed sticker on
the T/C cell must be entered to calibrate the CO, in the unit.

Note: For the technician’s convenience, a label containing the two numbers on
the T/C cell is affixed inside the electronics drawer.

Press the Mode Key until the Config indicator lights.

Press the right arrow until T/CS# XXXX is displayed in the message center.

Press up/down to change the span number to match the sticker.

Press enter to save the setting.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

k. Setting a Low RH Alarm Limit

On units that have the RH option installed, a low RH alarm limit may be entered. The low
RH alarm limit is the %RH in the cabinet which will cause a low RH alarm. The setpoint is variable
from setpoint O to 90 %RH The factory setting is 0% RH which will disable the alarm.

Press the Mode Key until the Config indicator lights.

Press the right arrow until RH Lo XX is displayed in the message center.

Press up/down to change the RH low alarm limit.

Press enter to save the RH low alarm limit.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

I. Enabling RH Alarms to Trip Contacts

The low RH alarm can be programmed to trip the remote alarm contacts. A setting of ON will
cause this, a setting of OFF will not allow the RH alarm to trip the contacts. The factory setting is ON.

Press the Mode Key until the Config indicator lights.
Press the right arrow until RH Rly XXX is displayed in the message center.
Press up/down to toggle the setting ON/OFF.
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e Press enter to save the setting.
e Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

m. New O2 Cell

On models equipped with the O2 control option, the unit’s microprocessor monitors the life of the
02 sensor. When the O2 sensor needs replaced, an alarm will sound and the message REPL O2 SNSR
will be displayed. Once a new O2 sensor is installed, this menu will allow it to be automatically
calibrated. To perform the automatic calibration:

Press the Mode Key until the Config indicator lights.

Press the right arrow unit NEW O2 CELL is displayed in the message center.

Press enter to start calibration.

Calibration will take 3-5 minutes. Once completed, press the mode key to return to run
mode.

n. Setting a Low O, Alarm Limit (tracking alarm)

On models with a O, control system, O, alarms may be configured. The low O, alarm limit is
the deviation from the O, setpoint which will cause a low O, alarm. The setpoint is variable from 0.5%
O, below setpoint to 5.0% O, below setpoint. The factory setting is 1.0% O, below setpoint. A minus
in the display indicates that the alarm setting is below setpoint.

Press the Mode Key until the Config indicator lights.

Press the right arrow until O2 Lo -X.X is displayed in the message center.

Press up/down to change the low O, alarm limit.

Press enter to save the low O, alarm limit.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

o. Setting a High O, Alarm Limit (tracking alarm)

On models with a O, control system, O, alarms may be configured. The high O, alarm limit is
the deviation from the O, setpoint which will cause a high O, alarm. The setpoint is variable from 0.5%
O, above setpoint to 5.0% O, above setpoint. The factory setting is 1.0% O, above setpoint.

Press the Mode Key until the Config indicator lights.

Press the right arrow until O2 Hi X.X is displayed in the message center.

Press up/down to change the high O, alarm limit.

Press enter to save the high O, alarm limit.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.
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p- Enabling O, Alarms to Trip Contacts

On models with an O, control system, O, alarm contacts may be configured to trip the
contacts. A setting of ON will cause this, a setting of OFF will not allow O, alarms to trip the
contacts. The factory setting is ON.

Press the Mode Key until the Config indicator lights.

Press the right arrow until O, Rly XXX is displayed in the message center.

Press up/down to toggle the setting ON/OFF.

Press enter to save the setting.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

q. Enabling Temp/RH to be Displayed

On units that are equipped with the RH option, the upper seven segment display on the control
panel can be configured to display Temp continuously, RH continuously, or toggle between Temp and
RH. If the units does not have RH the upper display will always display temperature. If temperature is
set to ON, and the RH is set OFF temperature will be displayed continuously. If temperature is set to
OFF and RH is set to ON, RH will be displayed continuously. If both are turned ON the display will
toggle between the two. The factory setting will default to toggle mode if the RH option is present.

Press the Mode Key until the Config indicator lights.
Press the right arrow until Disp Tmp XXX or Disp RH XXX is displayed in the messag
center. :
e Press up/down to toggle the setting ON/OFF.
e Press enter to save the setting.
Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

r. Enabling CO»/O, to be Displayed

On models that are equipped with the O, system, the upper seven segment display on the
control panel can be configured to display CO, continuously, O, continuously, or toggle between CO,
and O,. If the units does not have O, the upper display will always display CO,. If CO, is set to ON,
and the O, is set OFF, CO, will be displayed continuously. If CO, is set to OFF and O, is set to ON,
O, will be displayed continuously. If both are tumned ON the display will toggle between the two. The
factory setting will default to toggle mode if the O, system is present.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Disp CO2 XXX or Disp 02 XXX is displayed in the message
center.

Press up/down to toggle the setpoint.

Press enter to save the setpoint.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.
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s. Enabling O, Compensation for T/C CO, Systems

On models that have T/C CO, control and a O, control system, the T/C CO, reading is
susceptible to O, levels in the chamber. The incubator is capable of compensating the CO, display
for the varying O, level. A setting of ON will allow such compensation. The factory setting if OFF.

Press the Mode Key until the Config indicator lights.

Press the right arrow until O, Comp XXX is displayed in the message center.

Press up/down to toggle the setting ON/OFF.

Press enter to save the setting.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

t. Setting a RS485 Communications Address (1535 compatible only)

On units that have the RS485 option, direct communication with the Forma 1535 Model
alarm system can be established. Each piece of equipment connected to the 1535 must have a
unique address. An address of 0-24 can be entered for the incubator. A setting of O is an invalid
address that the 1535 will ignore. The factory setting for the RS485 address is 0.

Press the Mode Key until the Config indicator lights.

Press the right arrow until RS485 XX is displayed in the message center.

Press up/down to move the RS485 address.

Press enter to save the RS485 address.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

u. Selecting a Primary Tank with the Gas Guard Option

On units equipped with the Gas Guard option, a primary tank can be selected. The primary tank
will be either Tank 1 or Tank 2. The factory setting is Tank 1.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Tnk Sel X is displayed in the message center.

Press up/down to toggle the setting between 1 and 2 .

Press enter to save the setting.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

v. Enabling the Gas Guard System

On units equipped with the Gas Guard option, the Gas Guard system may be turned ON or
OFF if it is not in use. The factory setting is OFF.

e Press the Mode Key until the Config indicator lights.
e Press the right arrow until Gas Grd XX is displayed in the message center.
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e Press up/down to toggle the setting ON/OFF.
e Press enter to save the setting.
e Press the Mode Key to return to run mode or right/left to go to next/previous parameter.

w. Setting the Door Heat

The incubator is equipped with a built-in heater on the inner glass door. The percentage of
time that power is applied to this heater as compared to the main heater can be varied from 0 to 99 %.
The factory setting is 50%. Changing this setting can affect the unit’s temperature control and
uniformity. Consult the factory before changing this setting.

Press the Mode Key until the Config indicator lights.

Press the right arrow until Dr Heat XX is displayed in the message center.

Press up/down to move the door heat setpoint.

Press enter to save the door heat setpoint.

Press the Mode Key to return to run mode or right/left to go to next/previous parameter.
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Section 4 - Alarms

4.1 Alarms

The Model 3110 Series incubator alarm system is shown in the table below. When an alarm is
active, the message appears in the LED message center. Pressing the Silence disables the audible alarm
for the ringback period. However, the visual alarm continues until the incubator returns to a normal
condition. The alarms are momentary alarms only. When an alarm condition occurs and then returns to

normal, the incubator automatically clears the alarm condition and the message center.

Description Message Delay | Ringback | Relay
No alarm condition exists SYSTEMOK | - - -——
CO2 System Auto Calibrating CO2 AUTO CAL e -
Temp > Otemp Set point SYS IN OTEMP O min 15 min Yes
Water Temp Sensor Fault (See Sect 4.2) H20 SENS ERR 0 min 15 min No
Air Temp Sensor Fault (See Sect 4.2) AIR SENS ERR 0 min 15 min No
CO2 Sensor Fault (See Sect 4.5) CO2 SENS ERR 0 min 15 min No
02 Sensor Fault 02 SENS ERR 0 min 15 min No
(O2 option only) (See Sect 4.2)
02 Sensor Low REPL O2 SNSR 15 min. | 15 min No
(O2 option only) (See Sect 4.3)
0CO2 Sensor cannot be calibrated REPL IR SENSR 0 min 15 min No
(IR option only) (See Sect. 4.4)
Water low in jacket ADD WATER 0 min. | 15 min. No
Inner Door is Open DOOR OPEN 15 min. | 15 min. No
C0O2 > CO2 High Tracking Alarm CO2 IS HIGH 15 min. | 15 min. Programmable
CO2 < CO2 Low Tracking Alarm CO2 1S LOW 15 min. | 15 min. l
TEMP > TEMP High Tracking Alarm TEMP IS HIGH 0 min. | 15 min. Programmable
TEMP < TEMP Low Tracking Alarm TEMP IS LOW 15 min. | 15 min. l
02 > O2 High Tracking Alarm (O2 option only) | O2{S HIGH 15 min. | 15 min. Programmable
02 < O2 Low Tracking Alarm (O2 option only) 02 IS LOW 15 min. | 15 min. l
RH < RH Low Limit Alarm (RH option only) RH IS LOW 30 min. | 30 min. Programmable
RH Sensor Fault (RH option only) RH SENS ERR 0 min. | 15 min. No
(See Sect 4.2) (O2 option only)
02 Auto-Zero Fault (See Sect 4.2) 02 AUTOZ ERR 0 min. 15 min. No
CO2 Auto-Zero Fautt IR AUTOZ ERR 0 min. 15 min. No
(IR option only) (See Sect 4.6)
Tank 1 is low, switch to Tank 2 (Gas Guard TANK1 LOW 0 min. — No
only)
Tank 2 is low, switch to Tank 1 (Gas Guard TANK2 LOW 0 min. ——-- No
only)
Both tanks are low (Gas Guard only) TANK 1 and 2 LOW [ 0 min. | 15 min. No

- All alarm delays and ringback times are +/- 30 seconds -
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When multiple alarm conditions occur, active messages are displayed in the message center
one at a time, updating at 5 second intervals. Pressing Silence during multiple alarms causes all active
alarms to be silenced and to ringback in 15 minutes.

The temperature alarms are disabled when the Temp set point is 10.0° C. The CO, alarms are
disabled when the CO, set point is 0.0%. The O, alarms are disabled when the O, set point is
21.0%.

4.2 Sensor Fadlt Alarms

The microprocessor in all 3110 series incubators continually scans all available sensors
including the pump on O, units to ensure that they are operating properly. Should an error be
detected, the incubator will sound an alarm and display the appropriate message. If such an alarm
occurs, contact your local distributor or the Forma Scientific service department at 740-373-
4763 or 1-800-848-3080 (USA and Canada) or fax 740-373-4189.

4.3 REPL O2 SNSR (Alarm)

On units equipped with the O, system the microprocessor continually checks the remaining
life of the O, sensor. If the O, sensor functionality is declining, the REPL O2 SNSR alarm will
sound. This alarm alerts the user of the need to replace the O, sensor at the earliest convenience. The
unit will continue to function for some length of time. To order a new sensor, contact your local
distributor or the Forma Scientific service department at 740-373-4763 or 1-800-848-3080 (USA
and Canada) or fax 740-373-4189.

After the O, sensor is replaced, see the section New O, Cell, Section 3.1.m on page 3-5 of
this manual for calibrating the O, system.

4.4 REPL IR SNSR (Alarm)

On units equipped with an IR CO, control system, calibration is done automatically using
an Auto Zero system. If this system cannot properly calibrate the sensor, the REPL IR SNSR alarm
will sound. The unit will continue to function for some length of time. To order a new sensor,
contact your local distributor or the Forma Scientific service department at 740-373-4763 or
1-800-848-3080 (USA and Canada) or fax 740-373-4189.

4.5 CO2 SENS ERR

If the cables or connectors between the main microprocessor board and the CO, sensor or
between the CO, board and the sensor head on the /R CO, units become loose or disconnected, the
CO2 SENS ERR alarm will occur.
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I/R Units -

On I/R incubators, the red light on the /R module (Refer to Figure 5-4 for the location of
the module circuit board) will be lit continuously if communication is lost between the CO, board
and the sensor head. The CO, display will also be locked at 00.0 without injection. Turning the
incubator off and on will not clear the alarm. Only proper connections of all the components will
correct the alarm.

4.6 IR AUTOZ ERR

On incubators equipped with I/R CO, control, calibration is done automatically using an
auto zero system. Auto zero occurs once every 24 hours. If, during the auto zero cycle, a CO,
correction of more than .45% is detected, the IR AUTOZ ERR alarm will occur.

Possible problems which will cause this alarm are:
e Auto Zero pump, orifice, filter or tubing will not let air to the sensor.
Possibilities are: Defective or electrically disconnected air pump
Kinked auto zero vinyl tubing
Disconnected tubing between the air pump and the sensor
Plugged filter or orifice on the auto zero assembly
Defective auto zero circuit
e Cabinet temperature has been increased significantly from a previous set point. (For example,
the unit was calibrated and operating at 30°C and the set point is increased to 50°C) Here,

calibrating the CO, will correct the alarm.

e High background CO, in the laboratory. This could be from leaks in the tank, regulator or vinyl
CO, tubing.

e High CO, sensor calibration drift. This will require replacement of the sensor.
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Section 5: Routine Maintenance

A CAUTION

Contains Parts and Assemblies
m Susceptible to Damage by

Electrostatic Discharge (ESD)

5.1 Disinfecting the Incubator Interior

If the units have been in service, disconnect the power cord connector
before disinfecting.

Use an appropriate disinfectant. All articles and surfaces to be disinfected must be thoroughly
cleaned and rough dried.

Danger:

Alcohol, even a 70% solution, is volatile and flammable. Use it only
in a well ventilated area that is free from open flame. If any
component is cleaned with alcohol, do not expose the component to
open flame or other possible hazard.

Do not spray the T/C sensor with flammable solutions. The internal
temperature of the CO2 sensor is approximately 150°C when the
unit is in operation. Allow sufficient time for the sensor to cool
before cleaning.

Caution: Do not use strong alkaline or caustic agents. Stainless steel is corrosion
resistant, not corrosion proof.
Do not use solutions of sodium hypochlorite ( Purex, Clorox, etc.), as
they may also cause pitting and rusting.

e Tum off the incubator power switch and unplug the power cord.
¢ Remove the shelves, HEPA filter, access port stopper, left and right duct sheets, and the top

duct. The top duct requires the two wing nuts to be removed.
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e Set the HEPA filter aside. Wash the shelves, ducts, wing nuts and stopper with disinfectant.
Optional: The shelves, ducts and wing nuts may be autoclaved.

e Remove the blower scroll held on by four screws. Remove the blower wheel and the sample
port filter. If a new blower wheel and scroll are going to be used, discard the old ones. If
the old ones are being reused, wash and rinse all parts with disinfectant.

e The blower plate may be lowered by removing five wing nuts and one hex nut. This will
allow the blower gasket to be removed and cleaned or replaced. The CO, sensor may be
lowered by removing two wing nuts. This will allow the CO, sensor gasket to be removed
and cleaned, or replaced.

e Wash the inner door gasket with disinfectant. The inner door gasket may be removed and
autoclaved, or replaced.

e Wash the cabinet interior with disinfectant starting at the top and working down. Wash the
inner door both inside and out. The cabinet and door must be rinsed with sterile water until
the disinfectant has been removed. After the cabinet has been rinsed, spray with 70%
alcohol. :

e If the CO, sensor gasket and motor plate gasket were removed, spray with 70% alcohol and
install them. Install the sample filter.

o Install the top duct, left and right ducts, inner door gasket, and access port stopper spraying
each with 70% alcohol.

e Install the HEPA Filter

o Install the shelves and spray with 70% alcohol.

5.2 Cleaning the Cabinet Exterior

Clean the incubator exterior with a damp sponge or soft, well-wrung cloth and mild
detergent dissolved in water. Dry with a soft cloth.

5.3 Cleaning the Humidity Pan

Clean the humidity pan with soap and water and a general use laboratory disinfectant.
Rinse with sterile water and spray with 70% alcohol. The humidity pan may be autoclaved.
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5.4 Reversing the Door Swing

For side-by-side operation or changing lab layouts, the inner and outer doors are field
reversible. The procedure is written from the prospective of changing the door swing from a
left-hand to a right-hand swing. All screw holes are pre-drilled for reversing the door. The
tools required are a Phillips screwdriver and a flat blade screwdriver.

If the units have been in service, disconnect the power
A cord connector before reversing the door swing.

a. Reversing the Hinges for the Exterior Door

Review Illustration A on Page 5-6. The following
@ instructions will refer to the letters within the circles.
e Open the outer door and remove it by lifting it off its hinge
Sg::i';f_a @ pins. Lay the exterior door down on its face on a padded
‘ surface to prevent scratches.

e Remove the two outer door hinges identified by the “A” in

—_ the illustration.
Yelow—>1TT1T @& &

e Remove the four vinyl screws in locations “B”, which will be

the new locations for the inner door hinges.
Figure 5-1 )

e With a fingernail or thin knife blade, remove and save the four vinyl hole plugs from the outer
door hinge mounting holes, noted as locations “C” on the right side of the door frame.

e Remove the electrical connector on the top of the inner door hinge by carefully prying up the
black strain relief. Refer to item “D” in the illustration and the drawing in Figure 5-1. The
heater wiring connector is of yellow rubber which should be visible when the strain relief is
moved upward as shown. Refer to the connector manufacturer’s instructions in Appendix
A of this manual.

¢ Grasp the upper portion of the yellow connector and pull it up and out of the hinge socket.
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e Remove the inner door upper hinge, shown as “E”. This hinge will be inverted and become
the lower inner door hinge when the hardware is reassembled. When removing the door, set
it aside on a flat surface, taking care not to damage the electrical sockets on the top and
bottom of the door’s frame. At this time, remove the 5/8” black, plastic bushing from the -
hinge. This bushing will be inserted in the top hinge when the door is installed on the right
side of the cabinet.

Caution:
The frame along the hinge side of the inner glass door has electrical
connectors mounted the frame at both the top and bottom of the door.

Be careful not to damage the connectors by resting the weight of the
door on them. Place the inner glass door on a flat surface where it

cannot be damaged before moving on to the next step.

e Remove the lower inner door hinge, “F”. Note that this hinge will be inverted and become the
upper inner door hinge when the hardware is reassembled. Also, remove the 1” long white
plastic bushing from the center of the hinge and inserted it into the hinge removed in the step
above.

The shoulder of the bushing must be on top as shown in Illustration B. Install the black
plastic bushing into the hinge just removed and which will be the top hinge when the door is
reversed. Refer also to Figure 5-2 on the next page.

e Remove the two vinyl hole plugs at location “G”.

e Remove the door strike plate at location “H” and insert the two vinyl plugs just removed into
the vacant holes.

e Remove the two outer Phillips screws on the frame beneath the control panel, identified as
“I” in the illustration. Remove only the two outer screws and pull the electronics tray out
about one inch.
e Refer to lllustration B on Page 5-7:
e Verify that the plastic plugs have been inserted in the vacant door strike holes, identified as “J” .

e Move the door heater cable to the slot on the right side of the tray as shown in location “K”.

e Push any excess cable into the tray area, making sure the wire will not be damaged as the
tray is pushed back and secured.
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Install the lower inner door hinge, identified as location “L” in the drawing. (This was the
top inner door hinge removed in Step 7 and should have the white plastic bushing installed.)
Do not completely tighten the screws.

Insert the inner door into the lower hinge with the latch to the left. Align the door to the
chamber opening and place the upper hinge in position as identified as “M”.

e Insert the screws into the hinge but do not completely
® tighten them.

g @ e Match the pins on the yellow connector with the socket on
- \L the door. Press the connector completely into the socket
@@ V= and slide the strain relief down until no yellow of the plug

is visible as shown as “N” in Figure 5-2.
— Black

Bushing

Figure S-2

Push the power cable completely into the slot in the electronics tray. Press the tray into
position and secure it with the screws at the “S” locations.

Align the silver power buss visible through the glass along the hinge side of the door with
the gasket along the right side of the chamber opening. Tighten the hinge screws.

Install the strike plate at location “O”, aligning it so the knob secures the door against the
gasket.

Install the outer door hinges at the “P” locations.
Insert the vinyl hole plugs at the “R” locations and the vinyl screws in the “Q” locations.

Install the outer door and return the incubator to service.

5-5



Forma Scientific, Inc

Maintenance

Left Hinge Door

(D 207 w2z @]
\\ I —_— l EDW.
\ =)
v /
HOX > @
inner door
See Text & o)< "o
Black Gray door @
@ BushingJ——) / gasket
Quter door i
hinge ~a ke~

o<

Electric power
buss (silver strip}

White
Bushing

Outerdoor [ @
hinge ~a
=4

Inner door
& hinge

Strike
plate

04>©

lllustration A

5-6




Forma Scientific, Inc

Maintenance
Right Hinge Door
w| _msss @ =]
©\\\ - — | ®

®
N @ ———— See Text
/N | ®
® I & ¢ See Text
|_-Black

‘& Bushing

White
& @ ® D] [<F— Bushing

=

lllustration B




Forma Scientific, Inc Maintenance

5.5 Replacing Fuses

The electronics drawer contains hazardous voltages.
Opening the drawer to replace the fuses should be done by

qualified personnel only.

There are three fuses in the incubator that can be replaced. To replace a fuse:
e Tum off the incubator’s power switch.
e Unplug the power cord from the wall outlet.
e Open the exterior cabinet door.
e Remove two screws as shown. See Figure 5-3.
e Carefully slide out electronics drawer.
There are two fuses on the main micro board. They are labeled:

F1 24 VAC Door Heater
F4 24 VAC Collar Heater

To locate the main microprocessor board refer to Figure 5-4. Remove the appropriate
fuse and replace it with a new fuse of the same specification. Refer to Table 5-1.

The other replaceable fuse is the accessory outlet fuse which is mounted to the floor of
the electronics drawer. To locate the fuse refer to figure 5-10, and locate the accessory outlet
fuse. Remove the fuse and replace with a new fuse of the same specification. Refer to Table
5-1 for the proper fuse specification.

e Once the fuse has been replaced, slide the electronics drawer back in being very
careful to place the door heater cable back into the provided slot so that the drawer

does not pinch the cable.

e Replace the two screws removed earlier.

5-8



Forma Scientific, Inc Maintenance

¢ Close the exterior door.
¢ Plug the power cord back into the dedicated, grounded circuit.

e Turn on power switch. If the unit operates properly, it may now be returned to service.

" Table 5-1, Fuse Replacement Chart

Fuse # Manufacturers Part # Amperage | Rupture IEC

Rating Speed Letter

Code

F1 | BUSS GMC-3.5A 3.5 Amp | Time-Lag T

F4 BUSS GMC-2.5A 2.5 Amp | Time-Lag T

115 BUSS GMC - 1.0A 1.0 Amp | Time-Lag T
VAC ACC

230 BUSS BK-GMC-500ma | 0.5 Amp | Time-Lag T
VAC ACC

There is one fuse in the incubator that is not replaceable. This fuse is intended for catastrophic
failure only and is located on the power supply circuit board in the electronics drawer. See Figure 5-4.
If this fuse is blown, the power supply must be replaced. Contact the factory for more information.

w0 zs53 @ s~
St
0 "G ¥

t./><</\\

Remove these screws to
slide out the electronics drawer.

Figure 5-3
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Model 3110/3210 Series Electronics Drawer

5.6 HEPA Filter Maintenance

Replace the HEPA filter routinely on an annual basis, or sooner if it changes color. The
filter should also be changed when the chamber is cleaned.
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Section 6 - Factory Installed Options

6.1 Connections to External Equipment

a. Connecting the Remote Alarm Contacts

A set of relay contacts are provided to monitor alarms through an RJ-11 telephone style
connector on the back of the cabinet. Refer to Figure 1-3 for the location of the alarm connector.

The remote alarm provides a NO (normally open) output, an NC (normally closed)
output, and ground. Refer to Figure 6-1.

The contacts will trip on a power outage or an over temperature condition. The contacts
may also be programmed to trip or not trip on temperature alarms, CO, alarms, O, alarms, and
RH alarms. See Section 3.1, System Configuration.

( M
(NO) 3 3 (NC)
green wire red wire
(COM) ——4 . (not connected)
yellow wire black wire

Alarm Contacts
Junction Box

[N

\r

phone cable to incubator
alarm contacts RJ-11 connector

All outputs shown
in alarm condition

Figure 6-1

CAUTION

' Contains Parts and Assemblies
‘ SE '\ Susceptible to Damage by

Electrostatic Discharge (ESD)
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b. Connecting the RS485 Interface (190523)

All incubator models can be purchased with the RS485 communications option. This option
allows the incubator to be directly connected to a Forma Model 1535 alarm system without the

use of a communications module. A junction box is provided with each RS485 option. Refer to
Figure 6-2 for wiring details. ‘

To allow the incubator and the 1535 to communicate, an address must be allocated on the
1535. Refer to Section 5.8 of the 1535 operating manual. The same address number must be
assigned to the incubator. Refer to Section 3.1 of this manual, System Configuration.

Figure 6-2

to additional 1535 black

red to additional 1535
modules

modules
>
>

(2) orange wires |

]
(1) green wire " O+ (1) red wire

O
S

|
(3) yellow wires — - @<;~ (1) black wire
7y
\
1535 Junction ‘f?» JZ((?
Box O

1

Phone cable to incubator RS485 RJ-11 connector

c. Connecting the Analog Output Boards (190512, 190543, 190544)

The electronics drawer contains hazardous voltages. Opening the
' drawer and/or wiring in an analog board should be done by qualified
: ﬁ personnel only.
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The analog output board is an option that allows the incubator to output analog signals
representing the air temperature of the cabinet, the CO, content , the O, content, and the relative
humidity, depending upon which systems are in the incubator. There are three different analog
output board options available : 0-1V, 0-5V, or 4-20 mA signals. Negative display readings will
output OV. The outputs do not have isolated grounds. Refer to Figure 6-3 for output

specifications o

f the three boards.

Figure 6-3 Analog Output Board Specifications

190512 4-20 mA 190544 0-1V 190543 0-5V

Output Scaling Output Scaling Output Scaling

4-20 mA Equals 0-1V Equals 0-5V Equals
Temperature | 0.0-100.0 °C 0.0-100.0 °C 0.0-100.0 °C
RH 0-100 %RH 0-100 %RH 0-100 %RH
CO, 0.0-100.0 %CO, 0-100.0 %CO, 0-100.0 %CO,
0, 0.0-100.0 %0, 0-100.0 %0, 0-100.0 %0,

To wire in the analog output board, Forma recommends wire Part # 73041 which is a 22
gauge, 3-conductor wire with a shield. This is readily available from other vendors including
Alpha Part #2403, and Deerbomn Part # 972203.

e  Tum off the incubator’s power switch and unplug the power cord from the wall outlet.

e  Open the exterior cabinet door and remove the two screws shown in figure 6-4.

e  Carefully slide out electronics drawer and locate the Analog Output board. (Figure 6-5)

e Each system monitored ( Temp, CO,, O,, RH) requires two conductors. Feed the
wire through the analog wiring inlet on the back of the drawer. See Figure 6-6.

6-3
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Figure 6-5
temp CO, RH O, 8 8
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Figure 6-6

e  Strip the ends of each conductor and wire to the appropriate terminals of connectors J2 and
J3 on the analog board.

e  When wiring is completed, slide the electronics drawer back in being very careful
to place the door heater cable back into the provided slot so that the drawer does
not pinch the cable. Figure 6-4.

e  Replace the two screws removed earlier and return the unit to service.

6.2 Gas Guard for CO, or N, (190640/190642)

The 3110 series incubators can be equipped with a built-in gas guard system that will operate
with either a CO, or a N, gas supply. Only one gas guard can be installed on each unit. The gas
guard uses two pressure switches to continuously monitor the pressures of two independent CO,
or N, supplies and automatically switches from one supply to the other when the supply pressure
drops below 10 psig (0. 690 bar). The gas guard is not designed to be used with multiple
incubators.

Both of the CO, or the N, gas supplies must be equipped with two-stage pressure regulators.
The high pressure gauge at the tank should have a 0-2000 psig range and the low pressure gauge
should have a 0-30 psig range. The gas supply to the incubator must be maintained at 15 psig
(1.034 bar). Gas pressures below 15 psig (1.034 bar) will cause nuisance alarms to occur on
incubators equipped with the built-in Gas Guard.
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CO,inlet
#1 tank

Iz

l Figure 6-7
CO, fittings

®
@ ® o] l':]:,
O o =20
CO,inlet
#2 tank

a. Connecting the CO, Gas Supplies (refer to Figures 6-7 and 6-9):

0 The CO, inlets for a built-in gas guard are located on the rear of the electronics drawer.
Using 1/4” ID tubing, connect one of the CO, supply tanks to the fitting labeled CO, Inlet #1
Tank. Connect the second CO, supply tank to the fitting labeled CO, Inlet #2 Tank. Install 3/8”
hose clamps to secure the 1/4” ID tubing to the fittings on the rear of the drawer.

b. Connecting the N, Gas Supplies (refer to Figure 6-8):

The N, inlets for a built-in gas guard are located on the rear of the electronics drawer. Using
1/4” ID tubing, connect one of the N, supply tanks to the fitting labeled N, Inlet #1 Tank.
Connect the second N, supply tank to the fitting labeled N, Inlet #2 Tank. Install 3/8” hose
clamps to secure the 1/4” ID tubing to the fittings on the rear of the drawer.

N,inlet
CO,inlet #1 tank

(0 ® Figure 6-8,
D £ ® 1 l = N, fittings
ol B2 ° GD
O o =’
N, inlet
#2 tank
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c. Activating the Built-in Gas Guard:

The built-in Gas Guard is not tumed on when shipped from the factory. In addition, the
Tank Sel for the gas guard is specified as Tank 1 when shipped from the factory. Refer to
Section 3, Configure Mode, to activate the Gas Guard or change the Tank Sel from 1 to 2. If the
operator does not want to use the Gas Guard, the incubator will function normally by supplying
CO, (or N,) through the CO, Inlet #1 Tank (or the N, Inlet #1 Tank).

d. Operation of the CO, or N, Gas Guard:

With the Gas Guard in operation, the incubator will use the gas supplied through CO, (or
N,) Inlet #1 Tank until the pressure drops below approximately 10 psig. At this time, the Gas
Guard automatically switches to the gas supplied through CO, (or N,) Inlet #2 Tank.

In addition, the incubator automatically changes the Tank Sel in Configure Mode from 1
to 2 to indicate that the incubator is now using gas supplied through CO, (or N,) Inlet # 2 Tank.
If the gas supply to CO, (or N,) Inlet #1 Tank is replenished, the incubator will continue to
operate using the gas supplied through CO, (or N,) Inlet #2 Tank unless the operator changes the
Tank Sel from 2 to 1 through the Configure Mode. Refer to Section 3, Configure Mode.

An audible alarm and two visual alarms occur on the control panel when the gas guard
switches from one supply to the other. The audible alarm will sound until the operator presses
the Silence key on the control panel. A visual alarm in the Message Center will read Tank 1
Low while the audible alarm is sounding, but will be removed once the operator presses the
Silence key. '

Both the audible and visual alarms described above do not ring back once
the Silence key is pressed

However, there is a second visual alarm, 7ank Low, that illuminates in red below the
Silence key on the control panel when either of the two gas supplies fall below 10 psig (0.690
bars). The 7ank Low remains illuminated as long as the gas guard detects a low pressure on
either of the gas supply lines. This message is a reminder for the operator to replace or check for
insufficient gas supply to the incubator.

If the gas guard does not detect an adequate gas supply at the CO, (or N,) Inlet #1 Tank
or CO, (or N,) Inlet #2 Tank, a visual and audible alarm will again occur on the control panel.
The visual alarm in the Message Center will read Tank 1&2 Low. The audible alarm will
continue to ring until the Silence key is pressed. The audible alarm will ring back every 15
minutes after the alarm is silenced if the Gas Guard continues to detect that both gas supply
pressures are below 10 psig (0.690 bars).
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6.3 Humidity Readout (190643)

The 3110 series incubators can be equipped with a humidity sensor to monitor the
relative humidity inside the chamber. The sensor is mounted to the top air duct and provides a
signal that is displayed in 1% increments on the control panel. The humidity readout can be

CO, iniet
N,inlet #1 tank

'

®
@ ® =3 :CJ
O 0 ="' <
C#(g)zt;r:—:it Figure 6-9

displayed continuously or toggles with the temperature readout. In addition, a low alarm limit
can be set on the humidity readout which will detect when the humidity pan runs dry. Refer to
Section 3, Configure Mode.

a. Factors Affecting the Humidity Level in the Chamber:

Water level in the humidity pan

Frequency of door openings

Humidity pan on the bottom of the chamber versus on a shelf

Air leakage through the gaskets or stopper in the access port

N, purge on incubators with O, control.
Humidity levels in O, units (3130, 3131, 3140, 3141) will be reduced
depending on the amount of N, required to control the O, level in the chamber.
The following table lists some typical RH levels at different O, and CO,

percentages.

Incubators equipped with a Thermal Conductivity CO,
sensor rely on a constant level of relative humidity in
order to accurately measure and control the CO,
concentration in the incubator.
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Figure 6-10
%0, %CO, %RH (£5%)
2% 5% - 60%
5% 10% 75%
10% 10% 80%
21% 5% 95%

b. Accuracy of the Humidity Readout:

The sensor is capable of measuring relative humidity from 10% to 100% with an accuracy of
+ 5% above 90%. See Section 2, Calibration for details on calibrating the humidity readout.

6.4 Factory Installed Cooling Coil

Note: For customer convenience, the
following items are included in the shipping L_L u

materials:
[
12 ft. of 3/8” 1.D. copper tubing L — \/
Water Inlet/outlet
4 clamps '

]

EZ e

The operating (setpoint) temperature
range of the incubator with the cooling coil
installed is from +5°C above ambient down to
+15°C.

The cooling coil incubator incorporates a Figure 6-11
finned, U-shaped copper pipe installed within the
water jacket. Through this pipe flows chilled
water provided by a laboratory bath, typically a
Forma Model 2095.

When the cooling coil is in use, several factors affect the uniformity inside the incubator
chamber: the temperature difference between the operating temperature set point and the bath
water temperature; the flow rate of the chilled water, and the on-time percentage of the door
heaters.

As determined in carefully controlled laboratory tests, the smaller the difference between

the temperature of the bath and the set point temperature of the incubator, the better the
uniformity. However, decreasing this temperature difference does cause less control of the
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system because if the bath does not cool the water jacket adequately, the heaters do not cycle and
the chamber temperature simply drifts with the ambient temperature of the room.

The tests have shown that as a starting point, operating the bath at 2°C-3°C below the
incubator’s operating set point temperature, with a cooling water flow rate of 1/2 to 1 gpm
(gallons per minute), should result in good control and uniformity.

Because of the efficiency of the cooling coil design, it is possible for condensation to
occur on the outside of the incubator’s water jacket when operating in certain ambient
temperature and relative humidity conditions. The condensation will then saturate the fiberglass
insulation between the water jacket and the incubator cabinet.

&
I Bath
o Temperature
o
2 «—23°C
=
2 <«— 20°C
<
e <— 18°C
g
= <«— 15°C
1] <— 13°C
=

i1 w «— 10°C

25 —t 4

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ambient Temperature (deg.C)

Figure 6-12
RH Limits to Avoid Water jacket Condensation

Using psychometric data from the Carrier Psychometric Chart, curves of maximum
allowable RH versus ambient temperature can be plotted for different incubator/bath conditions
(Refer to Figure 6-12)
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For example, if the bath is to be operated at 15°C, and the ambient temperature is around
28°C, the RH in the room must be less than 45% to avoid condensation forming between the
chamber water jacket and the outside of the cabinet.

a. Installing the Cooling Coil Incubator
Two 3/8” water connectors are located on the back of the incubator cabinet. Either can be

used as the water inlet or outlet to the bath. Cutting the copper tubing in half| the bath can be
located up to six feet from the incubator.
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Temperature
Control

Range
Uniformity
Tracking Alarm

Temperature Safety
Sensor

Controller

Setability

C0O2/02
C07/07 Control
CO7 Range

07 Range

Inlet Pressure
CO7 Sensor

O3 Sensor
Readability
Setability
Tracking Alarm

Humidity
RH

Humidity Pan
Optional

Fittings
Fill Port
Drain Port
Access Port
CO3 Inlet

Unit Heat Load
115V/230V

Specifications

Section 7 - Specifications

*Specifications are based on nominal voltages of 115V or
230V in ambients of 22°C to 25°C.

+0.1°C

+5°C above ambient to +55°C (131°F)
+0.2°C@ +37° C

User programmable high/low

Precision thermistor
Independent analog electronic
0.1°C

Better than +£0.1%

0-20%

2-20%

15 PSIG (1.034 bars)

T/Cor IR

Fuel cell

0.1%

0.1%

User programmable high/low

Ambient to 95% @ +37°C (98.6°F)
1.6 ga. (6 liters) standard
Display in 1% increments

3/8” hose (barbed)
1/4” hose (barbed)
1-1/4” (3.18cm)removable neoprene plug
1/4” hose (barbed)

344 BTUH (100 watt)
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Shelves
Dimensions
Construction
Surface Area
Max. per Chamber
Loading

Standard
Maximum

Construction

W/I Volume
Interior Volume
Interior

Exterior

Outer Door Gasket
Inner Door Gasket

Electrical

115V Models
230V Models
Circuit Breaker/
Power Switch
Accessory Outlet
Alarm Contacts

Optional Data Outputs
Installation Category

Maximum Leakage Current

Dimensions
Exterior

Interior

‘Weight (per unit)
Net

Net Operational
Shipping

18.5”x 18.5” (47.0cm x 47.0 cm)
Stainless steel, perforated, electropolished
245sq. ft. (0.22sq. m.)

54.6 sq. ft. (5.5 sq.m.)

35 Ibs. (16 kg) slide in and out

50 Ibs. (23 kg) stationary

5

23

11.7 gal. (43.5 liters)

6.5 cu. ft. (184.1 liters)

Type 304, mirror finish, stainless steel
18 gauge, cold rolled steel

Four sided molded magnetic vinyl
Removable, feather-edged, silicone

90-125 VAC, 50/60 Hz, 1 PH, 3.6 FLA
180-250 VAC, 50/60 Hz, 1 PH, 2.0 FLA

6 Amps/2 Pole

75 Watts max. (one per chamber)

Deviation of temperature, CO7, O2 and RH, power fail through
customer connections through jack on back of unit. 30V 1 Amp max.
RS-485, 0-1V, 0-5V, 4-20 milliamp

Overvoltage Category 11

Pollution Degree 11

From the product with the ground disconnected, 0.65 mA and the
maximum permissible leakage should not exceed 3.5 mA

25.97Wx39.6”Hx 249" F-B
(63.0cm x 100.3cm x 68.6cm)
21.4°W x 26.8” Hx 20.0” F-B
(54.4cm x 68.1cm x 50.8)

232 Ibs. (105 kg)

330 Ibs. (150 kg)
292 Ibs. (133 kg)
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Safety Specifications
Altitude - 2,000 meters
Temperature - 5°C to 40°C
Humidity - 80% rh at or below 31°C, decreasing linearly to 50% rh at 40°C
Mains Supply Fluctuations - Operating Voltage Range
Installation Category II 1
Pollution Category II 2
Class of Equipment I

1 Installation category (overvoltage category) defines the level of transient overvoltage which the instrument
is designed to withstand safely. It depends on the nature of the electricity supply and its overvoltage protection
means. For example, in CAT II which is the category used for instruments in installations supplied from a
supply comparable to public mains such as hospital and research laboratories and most industrial laboratories,
the expected transient overvoltage is 2500 V for a 230 V supply and 1500 V for a 120 V supply.

2 Pollution degree describes the amount of conductive pollution present in the operating environment.

Pollution degree 2 assumes that normally only non-conductive pollution such as dust occurs with the
exception of occasional conductivy caused by condensation.
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Section 8 - Spare Parts

a. All Models

Forma Part # Description

360171 Liquid Level Switch

103065 Feather Gasket

113002 5/16-18 Glide Foot

132046 115/230V Dual Heater
132049 Face Htr 40W, 24VAC
190630 Heated Inner Door

190618, 190619 Inner Door Hinges

190618 ~ Right, Inner Door Hinge
700013 0.500" Flanged Nylon Bearing
990026 Door Gasket w/ Magnet
290138 Water Temp Probe, 2252 OHM
290137 Air Temp Probe 2252 OHM
190569 Micro Board

190509 Display Board

230153 6A Ckt Breaker/Switch
460157 Line Filter/Power Inlet
420096 130VA Transformer, Int'l 14/28V S
230135 1 AMP Fuse for 115 V Outlet
230106 . 1.5 Amp Fuse - Microboard
230159 3.5 Amp Fuse - Microboard
230158 2.5 Amp Fuse - Microboard
250085 Sol Valve 12V 10-32 Ports
770001 Disposable Filter 99.97
156098 Motor 2-POLE 115VAC
103075 Motor Gasket

100097 Blower Wheel 3.5x1.5 CCW
190631 Blower Scroll Assembly
760175 HEPA Filter

760142 Bacterial Air Filter

103072 Blower Plate Gasket

290090 CO2 Sensor Assembly
103074 CO2 Sensor Plate Gasket
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Forma Part # Description

130038 #6 Solid Neoprene Stopper
180001 Polypropylene Funnel
430108 Line Cord Set

b. Spare Parts for 230 V units (3111, 3121, 3131, 3141):

Forma Part # Description

420097 43VA Transformer, INT. SRS
460138 Pwer Outlet, Snap-In Recept
230120 1/2 AMP Fuse for 230 V outlet

c. Spare Parts for IR or O, units (3120, 3121, 3130, 3131, 3140,

and 3141):
Forma Part # Description
190885 IR Sensor
190506 IR/0, Circuit Board
184058 Mini Vac/Press.Pmp .75LPM
250119 AC Solenoid
770001 Filter (W/C 451)
511026 3-Hole Stopper (W/C 451)
250118 Valve, Sol, O,, 12VDC, 4W
290083 O, Sensor Fuel Cell
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d. Spare Parts for Gas Guards (190640/190642):

Parts

Forma Part # Description
250121 Solenoid Valve, 3 WAY, 12VDC
. 360213 Pressure Switch

e. Spare Parts for Humidity Readout (190643):

Forma Part # Description

290154 RH Sensor Assy, 1 Ft

f. Spare Parts for Data Output Options:

Forma Part # Description
190512 Analog Output Board 4-20 mA
190543 Analog Output Board 0-5V
190544 Analog Output Board 0-1V
73041 24 Gauge 3 Conductor, Analog Output Wire
190523 RS485 Output Kit
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Section 9 - Electrical Schematics
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J7-3

J-1

52 p AIR PUMP- | ISVAC
50 184032
p SOLENDID, ZERO- 11SVAC
250118
Sl

o —

JB-3
-2

I IERETE])
“aln

—_~

e

AN

NN N

0 (ANALDG DUTPUT)

T~

SOLENOID, SMALL N2
- 12V

250085

SOLENOID, LARGE N2 H

2501 18- 12vDC ¥ODELS 3130
M & 3140

02 SENSOR- 290083
€10 TQ 60 My =
0 10 100% 02)

NODELS 3120 & 3140

— FERRITE 270106

I/= (02 SENSOR PXG
190885

IR AUTD ZERD
CONTROL

“OPTIDNAL® ANALOG OUTPUT KITS
190512 (4 to 20nA)
190543 (Q to SVOC)
190544 (0 to 1VOC)

"OPTIONAL" GAS GUARQ KITS
190640 ((112) or 190642 (N2)

SOLENDID, 3 VAY- 12vOC
250121

PRESSURE SYITCH #1 (TANK EMPTY)
0213

PRESSLIRE SWITCH #2 (TANK EMPTY)
360213

Electrical Schematic
Forma Models:
3110, 3120, 3130,

and 3140
Water Jacket incubator

3110-70-0-D Rev. 5
Page 2 of 3







77
78
79
80
81
82
83

85
86
87
88
83
90
91
92
a3
g4
95
96
a7
a8
g9
100
101
102
103
104
105
106
107

WIRE REFERENCE CHARTY

NO. | GA. [ COLOR NO. | GA. [ COLOR NO. | GA. [COLOR NO. | GA. [COLOR
1 16 BROWN 22 22 BLUE 47 20 ORANGE |{71 22 BLUE
2 16 BLLE 23 22 BLUE 48 20 ORANGE || 72 22 ORANGE
3 16 GRN/YEL:| 24 22 REO 43 20 BLACK 73 22 YELLOW
38 16 GREEN 25 22 RED 30 18 BROWN 74 22 BROWN
4 18 BLACK 2 22 YELLOW || S! 20 YELLDW || 7S 22 BLACK
4A 18 BLACK 27 22 YELLOW })|S2 20 BROWN 76 22 RED
5 18 BLACK 28 22 GREEN 53 20 PURPLE |77 22 GREEN
3] 18 WHITE 29 22 GRAY 54 2272 {RED 78 24/15| BLACK
7 18 PURPLE || 30 22 PLURPLE |IS5 2272 [BLACK 79 24715|WHITE
8 18 8ROWN 31 22 ORANGE |56 22 BLACK 80 24/15{RED
g 18 BLUE E”s 22/3| BLACK 57 Bl 24715} GREEN
10 18 YELLDW || 33 22/3( RED 58 82 24715 | DRANGE
i 18 YELLOW 1) 34 22/73) WHITE 58 B3 24/15|BLUE
12 18 BLACK 35 22/2( RED 60 84 24715 | WHT/BLK
13 18 GREEN 3 22/2) BLALK b1 85 24715|RED/BLK
14 18 BLLE 37 22 BLACK 62 86 24715| GRN/BLK
15 18 ORANGE 1} 38 22731 BLACK 63 87 247151 ORG/BLK
16 18 RED 39 22/3} RED 64 88 24/15|BLU/BLK
17 18 GREEN 40 22/3| GREEN 65 89 24/15| BLK/WHT
18 18 ORANGE ) 41 18 RED 66 90 24/ 15| RED/WHT
18 18 GREEN 42 18 BLACK 67 18 RED 91 24/15{ GRN/WHT
20 18 ORANGE 1 43 20 RED 68 18 (RANGE |92 22 BLACK
21 22 BROWN 44 20 RED 69 83 22 BROWN

45 20 BLUE 70 22 BLACK 4 22 WHITE

45 20 BLUE

SENSOR REFERENCE VALLES

€02 (290090) OIFFERENCE VOLTAGE OF 3-8Mv/7C02
J4-9 & 4-10 10 J4-3 & K-11

RH (190643) 11-7 & J1-1 = 12vOC
JI-7 & JI-3 = 10MV/ZRH
02 (2900B3) J6-1 & J6-2 = 12Mv e 21702

$1-7008]5-21-08 [y |y |HEG|IR SENSOR REVISION
IN-2343( 1 1-19-97|GLM|KDG[ LOW [NOTED 400132 11S€D OV KIT

NOTES : CUSTOMER APPROVAL/REFERENCE
n n " n APPROVED BY
@ Denotes Terninal Strip Connection Ports List Reference Nunber APPROVING FIFT
Last Relay MNunber Assenbly DATE OF APPROVAL
. UMENT CONTAINS PROPRIETARY
Last Terninal Nunber Pane TR »5 SUCH INORATION 1$ 37 10

Lost Wire Nunber

Refrigeration

ajo|2|o

Wiring

INFIRMA
E DISCLISED 70 OTHERS FOR ANY

FOR MANSACTLRING PLRPOSES WIT

IEITTEN PERMISSION FROM HIRMA SCIB{TIFIE

IN-2161|09-30-06 |AFC LON |ADDED SENSOR REFERENCE VALLES
IN-2115]07-19-96 |KOG|KDG| LON | CORRECT 1/R CO2 SENSOR ND.
REV[ECN NI.|DATE BY [CADAPPD[DESCRIPTION OF REVISION

S

4

3 |IN-2276]5-27-97 Gy | LON JIMPLEMENT DS IR (02 SENSIR
2 POK

1

<
Forma Scientific

B0 540 MARTETTA, ONI0 45750 TELEX M-S3M
DL FEE USA §00-93-Y0K0, DiID) 214-37)~78)

DATE 9-24-85 |OWN Oy [CAD Qy [APPD M.H.[SCALE
CUSTOMER MODRLS 3110, 3120, 3130, k 3140

JOB TITLE MODULAR WATER JACKET INCUBATOR 115 VOLT (DDM.)
OWG TITLE BLECTRICAL SCHEMATIC

LOCATION JOB NUMBER

INCUBATR

DRAWING NUMBER

3110-70-0-D

Electrical Schematic
Forma Models:
3110, 3120, 3130,
and 3140
Water Jacket Incubator

3110-70-0-D Rev. 5
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POWER CONNECTION
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RF1 LINE FILTER/ POWER INLET
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SARSE
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Electrical Schematic
Forma Models:
3111, 3121, 3131,
and 3141
Water Jacket Incubator
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39
40
4]
42
43
44
45
46
47
48
48
50
51
52
53

S5
56
57
58
59
B0
6!
62
63
64
B5
66
67
68
69
70
71
72
73
74
75
76

!

%2

Ji-1 +

JI-3 r/h

J1-7 con m

-6
-5

32 1

3
2

%5 H

-}

RJ-11

b
-5
-4

3

L 1.2

RJ-11

¢ +RS-485)
(-RS-485)

=

-2

Ji-4 o
JI-5 » 37
Jt-6

E:)
ol
39

IR .

MICRO
BOARD

1

JI1 (IR/D2 INTERFACE)
S

N
INSSISX

174
CONTROL

NODELS 313t

or 31

41

J5-1

55-2]

J5-3

Y

REMTE ALARM CONNECTIONS
{ shown in alorn state }

“OPTIONAL" RS-485 QUTPUT KIT
190523

“OPTIONAL" RH SENSOR KIT
<0 70 1vOC = D 10 100ZRH)
180643

b AIR PLMP
184032

p SOLENDID, ZERD
250119

[
ul
~3

m E
J-1 el 'H
2| SOLENDTD, SMALL N2
250085
J7-3}ee2 SOLENDID, LARGE N2 M
20118
56
S5
] 5

JI0 CANALDG DUTPUT)
NN

J13-2

Ji3-1 ~—-——o-to; 0.
N.C.
23-3 k————o—j"sr L
N.C.

Ji3-4 |

JI3-7 ¢
Ji3-8

remfg
m €
s "
+Q
IS
nzfg
44
43 N0,

35 .
Ji3-6 m -
250121

NODELS 3131
M & 3141

0 70 100% 02

NODELS 3121 & 3141

FERRITE
e ERRITE 270106

IR (02 SENSOR PXG
190885

IR AUTD ZERD
CONTROL

“OPTIONAL® ANALDG QUTPUT KITS
190512 (4 to 20nA)
190543 (0 to SVIC)
190544 (0 to 1VDC)

“OPTIONAL® GAS GUARD KITS
190640 (CO2) or 190642 (N2)

PRESSURE SWITCH #1 (TANK EMPTY)
260213

PRESSURE SWITCH #2 (TANK EMPTY)
260213

SOLENOID, 3 WAY- 12vDC

Electrical Schematic
Forma Models:
3111, 3121, 3131,
and 3141
Water Jacket incubator
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77

78
WIRE REFERENCE CHART
79 NO. | Ga. | coor {InD. | GA. [ couoR [Ino. [ ea. [cowoe [{no. [ oA coloe
80 1 {16 | BRowN {[22 [ 22 | BLuE 47 | 20 joesnce |{71 | 2 |swE
2 16 | BLUE 23 | 22 | BLLE 48 | 20 |ORANGE {[72 | 22 |ORANGE
81 3 16 | GRN/YEL|| 24 | 22 | RED 43 | 20 |eLack 173 | 22 |YELLOW
38 | 16 | GREEN || 25 | 22 | Ren SO | 1B |GROWN |74 | 22 |BROWN
82 4 18 | BLACK |[26 | 22 | vELLow |fS1 | 20 |YELLDW [[75 | 22 |BLACK
83 4h | 18 | BLACK |27 | 22 | YELLOW |[s52 | 20 |eeOWN |[{76 | 22 |ReO
5 18 | BLAK || 28 | 22 | GREEN {[S3 | 20 |PURPLE ||77 | 22  |GREEN
84 6 1B | WHITE |29 | 22 | GRAY 54 | 2272 |RED 78 | 24/15|BLACK
a5 7 18 | PURPLE || 30 | 22 | PURPLE |[55 | 2272 [BLACK |{78 | 24/1S|WHITE
8 18 | BROWN || 31 | 22 | ORANGE [[s6 | 22 |sLack ||B0 | 24-15|RED
86 9 18 | BLUE 32 | 22/3] BLACK |57 Bl | 24/15|GREEN
10 | 18 | veow || 33 | 22/3| Rreo S8 82 | 24/15|ORANGE
87 | 18 | vewow || 34 | 22/3| warre |{se 83 | 24/15|BLLE
88 12 | 18 | BLACK || 35 | 22/2| ReED 60 84 | 24/15|WHT/BLK
13 | 18 | creen || 36 | 222) etack  ||es 85 | 24/1S|RED/BLK
89 14 | 18 | BLUE 37 | 22 | BLAK |62 86 | 24/15|GRN/BLK
90 15 | 18 | DRANGE |[ 38 | 22/3| BLACK  ||63 87 | 24/15|DRG/BLK
16 | 18 | RED 39 | 22/3| RED 64 88 | 24/15|BLL/BLK
g| 17 | 18 | GREeN || 40 | 22/3| GREEN |65 89 | 24/15|BLK/WHT
18 | 18 | ORANGE || 41 | 18 | ReED 66 90 | 24/15|RED/WHT
92 19 | 18 | GREEN |l 42 | 18 | BLack ||67 | 1B |RED 9! | 24/15|GRN/WHT
g3 20 | 18 | DRaNGE || 43 [ 20 | RreD 68 | 1B |ORANGE |92 | 22 |BLACK
21 | 22 | BrOoWwN {{44 [ 20 | ReEO 69 93 | 22 |BROWN
04 45 | 20 | BLUE 70 | 22 |BLACK ||s4 | 22 |wMITE
46 | 20 | BLUE
95
96
g7
ag SENSOR REFERENCE VALLES
C02 (290090) DIFFERENCE VOLTAGE OF 3-6Mv./7C02
99
J4-9 & J4-10 TO M4-9 & M-1]
100 RH (190643) J1-7 & JI-] = I2VOC
01 JI=7 & J1-3 = 1OMV/ZRH
02 (290083) J6-1 & JB6-2 = I2MV e 21782
102
103
104
105
106
107
NOTES : CUSTOMER APPROVAL/REFERENCE | 4 {SI-7008[5-21-98 HEG|IR (02 SENSOR REVISION . .
@ _Derotes Ternina! Strip Comection __Ports List Reference Keber | #PREDBY |3 [1N-3276(5-27-07 W.H.|IWPLIMENT OCS IR (2 SENSOR Electrical Schematic
Lost Reloy Nunber O Assenbly DATE OF APPROVAL . | 2 |IN-2161{09-30-06{AFC|POK| LDN |ADDED SENSOR REFERENCE VALLES Forma Models:
Lost Terninal Nurber (__Ponel T T NS R TETARY ™| | |IN-2115]07-19-06|KDG|KOG| LON | CORRECT 1/R (U2 SENSOR 3111 3121 3131
Lost ¥Wire Nunber O Refrigerotion %E?Jmmu 10 mmmmnmm 0 | Na  [2-20-08 M.H.| RELEASEQ FOR PRODLCTION ' ' !
O Wiring YRITTEN PERMISSION FROM FORMA SCIENTIFIC |REV ECN NOJDATE _ |BY [CADJPPO]OESCRIPTION OF REVISION and 3141

&

Forma Scientific

ll M _lEﬂA. D0 45750 TELEX M-53d
US4 0-848- X0, (M) 3H-JT30

DATES-24-85 [DWN Gy [CAD Yy [APPD M.H.|SCALE

CUSTOMER MODELS 3111, 3121, 313

1 & 3141

Water Jacket Incubator

JOB TITLE XODULAR WATER JACKET INCUBATOR 230 VOLT (EXPORT)

OWG TITLE ELECTRICAL SCHEMATIC

LOCATION JOB NUMBER

INCUBATR

DRAWING NUMBER

3111-70-0-D

3111-70-0-D Rev. 4
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'FORMA WATER JACKETED INCUBATOR
WARRANTY USA*

The Warranty Period starts two weeks from the dale your equipment is shipped from our facility. This allows shipping time so the warranty will go
into effect at approximately the same time your equipment is delivered. The warranty protection extends to any subsequent owner during the first
year warranty pernod.

Duning the first year component parts proven to be defective in materials or workmanship will be repaired or replaced at Forma Scientific's
expense, including iabor. In addition, after the initial warranty period of one year the CO; sensor (IR) and Oz fuel cell will be warranted for a sec-
ond year, parts only. The CO2 sensor (T/C) will be warranted for four additional years for a total of five years, parts only. The water jacket chamber
has a unit production litetime warranty, parts only, against rust through and leaks. Unit production life is defined as the period of time the current
chamber design is in production, plus seven years. lf corrosive chemicals are identified in the chamber, the warranty will be voided. Instaltation
and calibration is not covered by this warranty agreement. The Forma Scientific, Inc. Service Department must be contacted for warranty determi-
nation and direction prior to performance of any repairs. Expendable items, glass, filtters and gaskets are exciuded from this warranty.

Replacement or repair of components parts or equipment under this warranty shall not extend the warranty to either the equipment or to the com-
ponent part beyond the original warranty period. The Forma Scientific Service Department must give prior approval for return of any componenmts
or equipment. At Forma's option, all defective parts must be returned to Forma postage paid and replacement parts are shipped FOB destination.

THIS WARRANTY (S EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN, ORAL OR IMPLIED. NO WAR-
RANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE SHALL APPLY. Forma Scientific, Inc. shall not be liable for
any indirect or consequential damages including, without limitation, damages relating to lost profits or loss of products.

Your local Forma Sales Office is ready to help with comprehensive site preparation information before your equipment arrives. Printed instruction
manuals carefully detail equipment instaliation, operation and preventative maintenance.

If equipment service is required, please call your Forma Service Office at -800-848-3080 in the USA. We're ready to answer your questions on

equipment warranty, operation, maintenance, service and special applications. Outside the USA, contact your local distributor for warranty

information.

* Models covered under this warranty: 3110 3120 3130

3140 3 3121 3131 3141

3210 3220 3230 3240 3211 3221 3231 3241

New Water Jacket incubator Warranty USA

CONDITIONS AND TERMS OF SALE i

SPECIFICATIONS AND MATERIAL CHANGES: Forma Scientific, Inc., reserves
the right to offer our latest models at time of shipment.

SHIPMENTS: All shipments are FOB Marietta, Ohio, freight prepaid and add.
Uniless specific shipment instructions are provided, shipment will be made by the
lgast expensive method.

PRICES: All prices are firm for the delivery period specified based on receipt of a
purchase order within 30 days. Purchase Orders received after this time are sub-
ject to review and price adjustment. [f, after acceptance of a Purchase Order the
required delivery date is modified by the purchaser, Forma reserves the right to
adjust the price to recover additional expenses incurred due to increased labor or
material cost (inciuding mark-up), inventory expenses, and other related costs. in
addition, Forma Scientific, inc. will be entitied to invoice and receive payment for
90% of the value of labor and material expended.

TAXES: The prices quoted do not include any state, local, or federal taxes.

PAYMENT All payments are Net 30 Days from date of shipment. Order acceptance
is subject to approval of our Credit Department.

CANCELLATION: Orders shall not be subject to cancellation unless cancellation
charges are paid Ly the purchaser. Custom, nonmbgandmodiﬁedunnsare
not subject to cancellation under any condition.

DAMAGES OR SHORTAGES: Claims for shortages in shipment must be made
within 5 working days of receipt of material. If the outer crate or carton is dam-
aged in any way, purchaser should not sign the bill of lading until the carrier notes
such damage on the bill of lading. Without this notification, carriers usually refuse
purchaser damage claims. Unauthorized retum of goods will be refused at
Forma's dock. Authorized return of goods will be aliowed at a 20% restocking
charge, plus whatever expenses are necessary to retum material to first class,
saleabie condition. Custom fabricated or modified equipment is not subject to
retum under any condition.

DELIVERY: Delivery dates are approximate and based on production at time of
quotation. Forma shall not be liable for damages to the purchaser for any defautt
or delay in delivery for any reason. Every effort shall be made to meet the delivery
quoted, but failure to meet the estimated delivery will not be considered cause for
cangceliation and/or claims which may arise from such delay.

Rev. 4- 1/21/97

UIMITATION OF LIABILITY: In no event, whether as a resutt of
breach ot contract warranty or tort (including negligence and strict
liability), shall Forma Scientific, inc. be liable for any consequential
or incidental damages including, but not limited to, loss of profit or
revenues, loss of use of the equipment or any associated equip-
ment, down-time costs, cost of substitute equipment, costs of tabor,
or costs due to delays or claims of Purchaser's own customers for such damages.
Purchaser agrees to indemnify Forma Scientific, Inc. and hoid Forma Scientific,
inc. harmiess from any and all liability, claims, demands, actions, suits, expenses
or costs, including reasonable attorney’s fees relating to such consequential or
incidental damages.

The responsibility of Forma Scientific, Inc. for damages due to injuries, or death of
employees of a Purchaser, or ultimate user of the equipment being serviced,
caused by the equipment, shall be limited to that portion of such damages as
might be attributed to the negligence or strict liability of Forma Scientific, inc. The
Purchaser and ultimate user agree to indemnify Forma Scientific, inc. and hold
Forma Scientific, Inc. harmless from any further damages, indemnify or contribu-
tion. All warranties, limitations of {iability and indemnities provided herein will sur-
vive the termination of this agreement.

Forma Scientific's liability for any claim of any kind (including negligence and strict
liability) for any loss or damage arising out of, or resulting from, this agreement or
from the performance or breach thereof, or from the Services, Products or Parts
furnished hereunder shall in no case exceed the price of the same giving rise to
the claim.

INSTALLATION: installation of all equipment shall be by, and at the expense of,
the Purchaser uniess quoted herein. When installation is quoted, it is understood
that elevator service will be made available to Forma Scientific, inc. at no charge
1o move the equipment 1o specific locations. If elevator service is not available or if
access to the specified location is not adequate, Forma Scientific, Inc. reserves the
right to bill the purchaser for the additional cost of work required.

ACCEPTANCE: Orders, terms and specifications are subject to approval of Forma
Scientific, inc. Home Office. No variation shall be binding unless in writing signed
by a Forma executive officer.

Rev. 1
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FORMA INTERNATIONAL WATER JACKETED
INCUBATOR WARRANTY*

The Warranty Period starts two months from the date your equipment is shipped from our facility. This allows shipping time so the warranty will go
into effect at approximately the same time your equipment is delivered. The warranty protection extends to any subsequent owner dunng the first

year warranty period.

During the first year component parts proven to be defective in materials or workmanship will be repaired or replaced at Forma Scientific's
expense, excepting labor. In addition, after the initial warranty period of one year the CO2 sensor (IR) and O fuel cell will be warranted for a sec-
ond year, parts only. The CO: sensor (T/C) will be warranted for four additional years for a total of five years, parts only. The water jacket chamber
has a unit production lifetime warranty, parts only, against rust through or ieaks. Unit production iife is defined as the perniod of time the current
chamber design is in production, plus seven years. If corrosive chemicals are identified in the chamber, the warranty will be voided. Installation
and calibration is not covered by this warranty agreement. The Forma Scientific, Inc. Service Department must be contacted for warranty determi-
nation and direction prior to performance of any repairs. Expendable items, glass, filters and gaskets are excluded from this warranty.

Replacement or repair of components parts or equipment under this warranty shall not extend the warranty to either the equipment or to the com-
ponent part beyond the original warranty period. The Forma Scientific Service Department must give prior approval for return of any components
or equipment. At Forma's option, all defective parts must be returned to Forma postage paid and replacement paris are shipped FOB destination.

THIS WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN, ORAL OR IMPLIED. NO WAR-
RANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE SHALL APPLY. Forma Scientific, Inc. shall not be liable for
any indirect or consequential damages including, without limitation, damages relating to lost profits or loss of products.

" Your local Forma Sales Office is ready to help with comprehensive site preparation information before your equipment arrives. Printed instruction
manuais carefully detail equipment installation, operation and preventative maintenance.

If equipment service is required, please call your Forma Service Office al 1-800-848-3080 in the USA. We're ready to answer your questions on
equipment warranty, operation, maintenance, service and special application. Outside the USA, contact your local distributor for warranty informa-

tion.

*Models Covered by this Warranty:

New Water Jacket Incubator Warranty international

CONDITIONS AND TERMS OF SALE

SPECIFICATIONS AND MATERIAL CHANGES: Forma Scientific, Inc., reserves
the right to offer our latest modeis at time of shipment.

SHIPMENTS: All shipments are FOB Marietta, Ohio, freight prepaid and add.
Unless specific shipment instructions are provided, shipment will be made by the
least expensive method.

PRICES: All prices are firm for the delivery period specified based on receipt of a
purchase order within 30 days. Purchase Orders received after this time are sub-
ject to review and price adjustment. if, after acceptance of a Purchase Order the
required dejivery date is modified by the purchaser, Forma reserves the right to

adjust the price to recover additional expenses incurred due to increased labor or
material cost (including mark-up), inventory expenses, and other related costs. in
addition, Forma Scientific, inc. will be entitied to invoice and receive payment for
980% of the value of labor and material expended.

TAXES: The prices quoted do not include any state, local, or federal taxes.

PAYMENT All payments are Net 30 Days from date of shipment. Order acceptance
is subject to approval of our Credit Department.

CANCELLATION: Orders shall not be subject to cancellation uniess cancellation
charges are paid ty the purchaser. Custom, non-catalog and modified units are
not subject to cancellation under any condition.

DAMAGES OR SHORTAGES: Claims for shortages in shipment must be made
within 5 working days of receipt of material. if the outer crate or carton is dam-
aged in any way, purchaser should not sign the bill of lading until the carrier notes
such damage on the bill of lading. Without this notification, cariers usually refuse
purchaser damage claims. Unauthorized retum of goods will be refused at
Forma's dock. Authorized retum of goods will be allowed at a 20% restocking
charge, plus whatever expenses are necessary to return material to first class,
saleable condition. Custom fabricated or modified equipment Is not subject to
retum under any condition.

DEUVERY: Delivery dates are approximate and based on production at time of
quotation. Forma shall not be liable for damages to the purchaser for any default
or delay in delivery for any reason. Every effort shall be made to meet the delivery
quoted, but failure to meet the estimated delivery will not be considered cause for
cancellation and/or claims which may arise from such delay.

3110 3120 3130 3140
3210 3220 3230 3240 3211

3111 3121 3131 3141
3221 3231 3241

Rev. 4- 1/21/97

LIMITATION OF LIABILITY: in no event, whether as a result of 9001 |
breach of contract warranty or tort (inciuding negligence and strict i
liability), shall Forma Scientific, Inc. be liable for any consequential
or incidental damages including, but not limited to, loss of profit or
revenues, loss of use of the equipment or any associated equip-
ment, down-time costs, cost of substitute equipment, costs of labor, or costs due to
delays or claims of Purchaser's own customers for such damages. Purchaser
agrees to indemnify Forma Scientific, Inc. and hold Forma Scientific, Inc. harmiess
from any and all liability, claims, demands, actions, suits, expenses or costs,
including reasonabie attorney's fees relating to such consequential or incidental
damages.

The responsibility of Forma Scientific, inc. for damages due to injuries, or death of
empioyees of a Purchaser, or ultimate user of the equipment being serviced,
caused by the equipment, shali be limited to that portion of such damages as
might be attributed to the negligence or strict liability of Forma Scientific, inc. The
Purchaser and ultimate user agree to indemnify Forma Scientific, Inc. and hold
Forma Scientific, Inc. harmiess from any further damages, indemnify or contribu-
tion. All warranties, limitations of liability and indemnities provided herein will sur-
vive the termination of this agreement.

AEGISTERED

Forma Scientific's liability for any claim of any kind (including negligence and strict
liability) for any loss or damage arising out of, or resulting from, this agreement or
from the performance or breach thereof, or from the Services, Products or Parts
fumished hereunder shall in no case exceed the price of the same giving rise to
the claim.

INSTALLATION: Installation of all equipment shall be by, and at the expense of,
the Purchaser unless quoted herein. When installation is quoted, it is understood
that elevator service will be made available to Forma Scientific, Inc. at no charge
to move the equipment to specific locations. if elevator service is not available or if
access 1o the specified location is not adequate, Forma Scientific, Inc. reserves the
right to bill the purchaser for the additional cost of work required.

ACCEPTANCE: Orders, terms and specifications are subject to approval of Forma
Scientific, inc. Home Office. No variation shall be binding unless in writing signed
by a Forma executive officer.
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Beclaration of Covfarmity

Manufacturer’s Name: Forma Scientific, Inc.
Manufacturer’s Address:  Millcreek Road
Marietta, Ohio 45750
USA
Product Description: = Laboratory Incubators

Product Designations: 3110, 3111, 3120, 3121, 3130, 3131,
3140, 3141, 3210, 3211, 3220, 3221,
3230, 3231, 3240 & 3241

Year of Initial Marking (CE): 1996

Affected Serial Numbers: All
(Year of manufacturer shown on Serial Tag)

These products conform to the following European Union Directive(s):
EMC: 89/336/EEC
LVD: 73/23/EEC

These products conform to the following Harmonized, International and

National Standards:
EMC: LVD:
EN 55022, Class B EN 61010-1:1993
EN 50082-1 IEC 1010-1 Amendment 2
CSA C22.2 No. 1010.1-92
UL 3101-1

A
/\f ¢ LY,
Louis E. Urschel, Jr. ‘
V. P. of Quality

Forma Scientific, Inc.
5 January 1998

Rev. 2
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picofast® “Snap-on” Connector Instruction

UNLOCK

With the TURCK's patented Locking Sleeve pulled back into
place, any picofast sensor slides on without any difficulty.

LOCK

After sensor is connected, pull Locking Sleeve back over to
create a watertight connection. it's a snap!

PKG PKW

Locking
Sleeve

1

TO ATTACH: TO DETACH:

1. Be sure black locking-collar 1. Do not twist.

is pulled back.

2. Line up pins and push plug
onto connector. You will
feel 2 "snap™ Do not twist.

2. Pull locking collar back to
“unlocked” position.

3. Slide focking collar forward
on plug until it is flush with
front of plug.

3. Pull plug straight off.

4. If collar is difficult to slide
on a new plug, “exercise”
it a few times. Do not use
tools.

4. Leave locking collar in
unlocked position.

TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Phone: (612) 553-7300 Fax: (612) 553-0708 Application Assistance: 1-800-588-8725 B0065






Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




