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IMPORTANT! 

Read This Instruction 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. 

Caution: All internal adjustments and maintenance must be performed by 
qualified service personnel. 



/
/ 

NOTE: 

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. 7013980 I 

3 13426 5/95 Revised p-trap and CAD artwork 
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Updated refrigeration schematic, parts list and 
electrical schematic to reflect phenolic coated 
coil now standard. 

1 4/94 Manual edited to current format. 
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GENERAL SAFETY NOTES USED IN THIS MANUAL 


This symbol alerts the user to important operating and/or 

maintenance instructions. It may be used .alone or with other 

. safety symbols. Read the accompanying text carefully. 

Potential electrical hazards. Only qualified persons should 

perform the instructions and procedures associated with this 

symbol. 

Extreme temperature hazards, hot or cold. Instructions 

associated with this symbol should only be carried out when 

using special handing equipment or when wearing special, 

protective clothing. 

Potential biological hazards. Proper protective equipment and 


procedures must be used when following instructions associated 


with this symbol. 


Reference O.S.H.A. Regulation 1910-1030. 


Potentially hazardous energy. Equipment being maintained or 

serviced must be turned off and locked off to prevent possible 

injury. Reference O.S.H.A. Regulation 1910-147. 

Remember: 

~ Always use the proper protective equipment (clothing, gloves, goggles etc.). 

~ Always dissipate extreme cold or heat, or wear protective clothing. 

~ Always follow good hygiene practices. 

~ Each individual is responsible for his/her own safety. 
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DO YOU NEED INFORMATION OR ASSISTANCE ON FORMA SCIENTIFIC 

PRODUCTS? 


If you do, please contact us 8:00 A.M. to 5:00 P.M. (Eastern Standard Time) at: 

1-614-373-4763 Direct 
1-800-848-3080 Toll Free, U.S. and Canada 
1-614-373-4189 FAX 
29-8205 	 Telex 

International customers please contact your local sales group. 

Forma's Customer Service Group can provide information on priCing, give you 
quotations, take your order and provide delivery information on major equipment items. 

The Forma Product Service Group can supply technical information about proper 
setup, operation or troubleshooting of your equipment and fill your needs for spare or 
replacement parts or provide you with on-site service. 

Whatever Forma products you need or use, we will be happy to discuss your 
applications or problems. 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 is necessary, you can count on Forma Scientific, Inc. 
for on-the-spot repairs by our trained professional field technicians. In addition to checking the 
reported problem, our technicians also check basic operation, such as: 

Control Calibrations 	 Electrical Circuits 

Recorders
Temperature 

Blowers/Fans
C02 Levels 
R.H. LevelsCompressors 

The following cities and their surrounding areas are covered by Direct Service 
personnel: 

Atlanta, GA Washington,PA St. Louis, MO 
Chicago, IL Austin, TX 	 Boston, MA 
Denver, CO Columbus, OH Dallas/Ft. Worth, TX 
Hartford, CT Detroit, MI 	 Ft. Pierce, FL 
Los Angeles, CA Memphis/Nashville, TN Lexington, KY 
NeWington, NH New York City, NY Newark, NJ 
Philadelphia, PA Raleigh/Durham, NC San Diego, CA 
San Francisco, CA St. Louis, MO Washington, DC 

In the areas listed above, where service coverage is by Direct Service personnel, we 
offer our Bi-Annual Performance Check. This program provides a complete checkout of your 
equipment twice a year and keeps minor problems from becoming major ones. If you are . 
located in one of the areas listed above, and you would like to know more about our Bi-Annual 
Performance Check, please contact our Product Service Department on the Toll-free 800 
number. 
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Section 1 .:. Receiving 

1.1 Preliminary Inspection 

This item was thoroughly inspected and carefully packed prior to shipment and all . 
necessary precautions were taken to ensure safe arrival. Immediately upon receipt, before the 
unit is moved from the receiving area, carefully examine the shipment for loss or damage. 
Unpack the shipment and inspect both interior and exterior for any in-transit damage. 

1.2 Visible Loss or Damage 

If any loss or damage is discovered, note any discrepancies on the delivery receipt and 
. call the delivering carrier and request that their representative perform an inspection. Do not 
discard any of the packing material and do not move the shipment from the receiving area. 

1.3 Responsibility for Shipping Damage 

For products shipped F.O.B. Marietta, Ohio, the responsibility ofForma Scientific, Inc. 

ends when the merchandise is loaded onto the carrier's vehicle. 


On F. 0 .B. Destination shipments,hnna~Scientific~!Land~thacarrier's.J:esponsibilit¥-ends----
when your Receiving Department personp.el signa free and clear delivery receipt. 

Whenever possible, Forma Scientific, Inc. will assist in settling claims for loss or in

transit damage. 
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Section 2 - Installation and Start-Up 

2.1 Location 

Locate the unit on a firm, level surface in an area of minimum ambient temperature 
fluctuation. A minimum of 12 inches clearance is required at the top of the incubator 

. and a minimum of 3 inches clearance is required at the rear of the incubator to facilitate 
adequate air flow around the refrigeration system. 

2.2 Connecting the Water (Humidity) System 

Do not attempt to operate the humidity system without fiiling 
it with water. The humidification heater will overheat, and 
the overtemp safety thermostat will shut the humidification 
system down. 

.- ~----- ._.	__ .. -The-humiditYTeservoirwmTequire-approximately~onequart-(:94&-liteT) of-watecon-···· 
the initial filling. To ensure continuous satisfactory operation of the incubator, only 
distilled water should be used in the humidity system. Purity of the distilled water used 
in the incubator humidifier reservoir must be within the 50K Ohm to 1 Meg Ohm range 
to protect,and prolong the life of the stainless steel unit. 

-r 

Use of tap water, or distilled water outside the specified range, 
will decrease the operating life of the unit and wi//' void the warranty. 

The water inlet is the 1/8" NPT connection located on the rear top left corner of the 
incubator. Water inlet pressure at the uriit should be from 15 to 40 PSI. A manual shut
off valve should be installed between the main water supply and the incubator. 

To prevent mineral buildup on heater coils and 
humidity generator walls, it may be necessary to clean the 
humidity generator and immersion heaters with a non
metallic abrasive pad andflush thoroughly every two or three 
months. Refer to Section 4.2, Cleaning the Humidity 
Generator and Immersion Heaters. 
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2.3 Attaching the Drain Lines 

Note: For location of drain line connection, refer to Figure 2-2 on the following page. 

The Condensate Drain is located at the rear of the cabinet on the lower left side (labeled 
DRAIN). A 3/8" MPT connection is required. The Door Condensate Drain (flexible tubing 
connected to the door condensate eliminator) should be fed into the hole in the rear of the 
chamber floor panel to return the condensate to the humidification reservoir. 

The Chamber Drain (overflow from the humidification reservoir) is located on the rear of 
the cabinet in the lower center area. This drain must be trapped to prevent C02 drainage 
from the chamber. A copper p-trap (Figure 2-1 and Item A ofFigure 2-2) is provided with 
the Model 3980 and must be installed. Attach vinyl tubing to the p-trap and route it to an 
open drain. 

To cabinet drain 2.4 Connecting the C02 Source 

.-.-.--.-.  ... ~ For the most economical use, the liquid C02 
should be supplied from tanks without siphon ~~ tubes, so that only C02 gas enters the incubator' 
injection system. Two tanks may be joined 
together with a manifold to ensure a continuous 

------- Figure 2-r 
Cahinetdraia.pd:rap_ 

A two-stage pressure regulator, with indicating gauges, should be installed at the 
supply cylinder outlet. The high-pressure gauge should have an indicating range of 0 to 
2000 PSIG to monitor tank pressure. The low-pressure gauge should have an indicating 
range of 0 to 30 PSIG to monitor input pressure to the incubator injection system. A 
suitable two-stage pressure regulator is available from Forma Scientific, Inc. 

The C02 source must be regulated at a pressure level between 5 and 10 PSIG. 
Higher pressure levels may damage the C02 control system. The user should determine 
the most economical pressure level, between 5 and 10 PSIG appropriate for the desired 
C02 percentage in the chamber. Forma Scientific, Inc. recommends only sufficient 
pressure to maintain recovery time after door openings. 

To connect the C02 supply: 

1. 	 Insert the copper tubing provided with the unit as far as it will go into the nut of the 
C02 connection. 
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Figure 2-2 
Front and side views of the Model 3980 

2. 	 Turn the nut until it is finger tight. 

3. 	 For reference, scribe the nut at the 6:00 position, 

4. 	 While holding the fitting body steady with a wrench, tighten the nut 1-1/4 turn until 
the mark is at the 9:00 position. 

5. 	 Securely attach the C02 line to the open end of the copper tubing. 

6. 	 Check the tubing connection for leaks. 
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2.5 Power Connection 

The electrical junction box is located on the rear top section of the incubator. With 
the junction box switch in the "OFF" position, connect the incubator to an adequate 
power source. See the electrical data plate mounted on the unit for exact electrical 
specifications. 

2.6 Start-Up 

Once the humidification system is operational, the incubator may be placed into 
service. Set the controls: 

Overtemp Safety Thermostat ........................ (Fully Clockwise) 

Undertemp Safety Thermostat ........... : .......... (Fully Clockwise) 

Main Power Switch ...................................... ON 

Humidity Controller ..................................... Desired Setpoint 

Temperature Controller ................................ Desired Setpoint 

C02 Flowmeter ........................................... OFF 

C02 Purge Control ......................... ~ ............ 9FF 


For best overall performance the refrigeration switch should be turned on. When 
running LowlNo humidity, at high temperatures, the refrigeration switch may be placed 
in the "OFF" position. 

The defrost switch must be tU'rned on when the temperature 
setpoint is 10°C, or below. 

2.7 Setting the Overtemp Safety Thermostat 

After the chamber temperature and humidity have stabilized, set the overtemp safety 
thermostat. 

1. 	 Turn the overtemp control knob slowly counterclockwise until the audible alarm 
sounds and the overtemp indicator light comes on. 

2. Turn the overtemp control knob clockwise approximately two units on the arbitrary 
scale. The alarm should be silenced and the overtemp indicator light should go out. 
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The overtemp safety thermostat is now set a few degrees above the control 

temperature setpoint. If the chamber temperature should rise to the overtemp control· 

point, the alarm system will be activated, power to the heaters will be interrupted, and 

the chamber temperature will be maintained at the overtemp control point. 


If an overtemp condition should occur, the cause must be determined and corrected 

before normal operation under the main temperature controller can be resumed. 


Note: Whenever the chamber temperature control setpoint is changed, the 

overtemp safety thermostat must be reset to accommodate the change. 


2.8 Setting the Undertemp Safety Thermostat 

After the chamber temperature and humidity have stabilized, set the undertemp 

safety thermostat as follows: 


1. 	 Turn the undertemp control knob slowly counterclockwise until the audible alarm 

sounds and the undertemp indicator light comes on. 


2. 	 Turn the undertemp control knob clockwise approximately two units on the arbitrary 

scale. The alarm should be silenced and the undertemp indicator light should go out. 


The undertemp safety thermostat is now set a few degrees below the control 
H-~H~ti;~niperahire seIpOil"lt. -lflhechambertemperature sl10lilCl drop to fheundertemp control 
__Qoint,j:he alarm~)'stem will be activated, power to the compressor will be interrupled,m _____.._ 

and the chamber temperature will be maintained at the undertemp control point. 

If an undertemp condition should occur, the cause must be determined and corrected 

before normal operation under the main temperature controller can be resumed. 


Note: Whenever the chamber temperature control setpoint is changed, the 

undertemp safety thermostat must be reset to accommodate the change. 
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Section 3 - Control Panel Operation 

4]4010 5" 2-1/2' DIA DIAL GAUGE, 1/4 M P I 231150 HlJI1lOllY CONTR[UER, 0 TO 5V 
231160 TEHPERATUk1: CONTROLLER.1NpuT/OUAl RELAY, ruT 

o TO 5V INPUT lOUAL RELAY ruT 

285020 S[]NALERT AlARM 

290030 I, 05 l PM CO2 HETER 
270010 OVfRTEK', SAI=ETY WI 
260004 2-1/4' OlA. BLACK AN[) 

C,-fAR KNOB
285462 10 MEG, 20% TAPEI<' POL 

f PART. OF 2B5081 PURGE 270114 LNJERTEHP, SAFElY WI 
CIRCUIT BOARO) IIITH 2E0OO4 2-(/4' DiA, SLACK ANO

260002 2-1/4' OIA, BLACK 
ANO CLEAR KNOB U 

. 

- - - - R:ERI HUMIOl TYrP;1:!:fi~;-:===::tIW~-- 85::

R 

----,-----1r--d1t1;;t;~~;z:::=:::::..:.====:::.:::=~~~~ COVER PLATE255065 PURGE SWI rCH == 
350155 POWER S\llTCH 

360095 DEHUMlO IFY SIIJT CH 350095 REFR1GERATlON SWITCH 

360095 DEFROST SWITCH 
360095 HUHIOJI=Y SII)TCH 

115000 
TOP I1Ii DOOR HI NGE WI 
54030 HINliE COVER 

Figure 3-1 

Control Panel of the Model 3980 Incubator 


3.1 Main Power Switch and Indicator Light 

The main power switch controls power to the incubator control systems. The main 
power indiCator lights when the power switch is on and the unit is receiving power. 

3.2 Refrigeration Switch and Indicator Light 

The refrigeration switch controls power to the refrigeration system. The 
refrigeration indicator lights when the refrigeration switch is on. and the compressor is 
receiving power. 

3.3 Defrost Switch and Indicator Light 

The defrost switch controls power to the defrost system. The defrost timer IS 

factory.,.set to provide two 15-minute defrost cycles during a 24-hour period. 
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The defrost switch must be turned on when the temperature 
setpoint is 10oe, or below. 

The defrost indicator lights when the defrost switch is on and the incubator is in a 
defrost cycle. 

3.4 Temperature/Humidity Controllers 

The incubator features separate but identical, microprocessor based controllers, that 
control the temperature and humidity function of the incubator. 

The controllers have been factory-configured with LOC 2 level of operator lock-out 
to operate in the Auto mode. This lock-out level permits setpoint adjustment only. Use 
the up and down arrow keys to set the temperature and humidity value. Use Figure 3.;.1 
to become familiar with the microprocessor controller and the keypad function. 

I 

Upper Display-

I 

~L37.I ] 
___ __ flROCESS ______ 

-~ ~-~~ -----~~-- ---~~~- -~ --- -

Indicates Output 1-L-. LOAD 1. LOAD 2. Indicates Output 2 
Energized Energized 

, 

Lower Display37.0[ 1 
AUTOIMANUAL Key

Up Key- -----. and LED Indicator0 ~U1°lMA 

MODE KeyDown Key- -----. ~OD~
~ 
~ ® 

Figure 3-1 

Microprocessor Controller 


UPIDOWN Keys: When both keys are pressed simultaneously for 3 seconds, the 
Setup Menu appears displaying the LOC parameter. Press both keys again and the 
Calibration Menu appears. 
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UP Key: Press to increase the value' by one. Press and hold to increase the value 
rapidly. 

DOWN Key: Press to decrease the value by one. Press and hold to decrease the 
value rapidly. 

A UTOIMAN Key: Press once to clear an alarm. Press the key twice within 5 
seconds and the controller toggles between the auto and manual operation. When in 
Manual mode, percent power is displayed in the lower display. 

Note: Manual operation has been locked-out on this application. 

AUTOIMANUAL LED: The LED lights when the control is in manual operation. 
The LED blinks to indicate that the controller is toggling between auto and manual 
operation. After five seconds without pressing the Auto/Manual key, the LED stops 
blinking and returns to its previous state. 

3.5 Overtemp Safety Control, Indicator Light and Audible Alarm 

The overtemp safety thermostat should be set slightly above the ,operating 
temperature of the incubator. In the event of an overtemp condi~ion, the overtemp 
safety thermostat will: 

1. 	 Activate the audiblealarm arid -the ()vertempindicatoi light. 

2. 	 Interrupt power to the 1,leaters and maintain the temperature at the overtemp control 
point. 

The overtemp contr,ol is not directly calibrated. The numbers (0 to 10) on the dial 
are for reference only and do not correspond to any specific temperature. If an overtemp 
condition occurs, the cause of the problem must be determined and corrected before normal 
operation under the main temperature controller can be resumed. 

3.6 Undertemp Safety Control, Indicator Light and Audible Alarm 

The undertemp safety thermostat should be set slightly lower than the operating 
temperature of the incubator. In the event of an undertemp condition, the undertemp 
safety thermostat will: 

1. 	 Activate the audible alarm and the undertemp indicator light. 
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2. 	 Interrupt power to the refrigeration system and maintain the temperature at the 
undertemp control point. 

The undertemp control is not directly calibrated. The numbers (0 to 10) on the dial 
are for reference only and do not correspond to any specific temperature. If an 
undertemp condition occurs, the cause of the problem must be determined and corrected 
before normal operation under the main temperature controller can be resumed. 

3.7 Humidify Switch and Indicator Light 

The humidify switch controls the power to the humidification system circuit. The 
heaters will operate only if there is a' sufficient amount of water in the humidification 
system. The humidity indicator lights when the humidify switch is on. 

3.8 Dehumidify Switch and Indicator Light 

When the dehumidify switch is on, power to the humidification system heaters are 
interrupted, and the. refrigeration system comes on to provide control for drying. The 
dehumidify indicator lights when the dehumidify switch is on. When a defrost cycle 
occurs, the dehumidify light may cycle on and off to reflect the action of the humidity 
controller. The dehumidifY switch should be on when: 

• The incubator is operated without 

• 	 A lower level ofRH (above ambient) is desired. 

Humidity removed from the cabinet is processed through the evaporator in the 
refrigeration system. . 

3.9 Setting the C02 Flowmeter 

The C02 flowmeter controls the flow of C02 into the incubator chamber. A float 
ball indicates the C02 flow rate against the 0 to 100 arbitrary scale. To provide 
approximately 5% of C02 content in the chamber, set the scale to 40. 

C02 content should be checked with an independent test instrument to insure the 
desired percentage. 
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3.10 C02 Sample Port 

A serrated gas sample port (located on lower left front corner of control panel) has 
been provided for checking the C02 percentage by an independent measuring device. 

To prevent C02 loss, the sample port must be capped 
when it is noUn use. 

3.11 Purge Level Dial 

The purge level dial is used to set the duration of the C02 purges. For example, 
when the dial is set at 5%, the incubator will be purged with C02 for about one minute 
and 45 seconds. This is enough to replace approximately 5% of the air in the chamber 
with C02. 

The reference markings on the dial are 5%, 10% and 15%. 

3.12 Purge Button 

...The.purgebuttonpermits manuaLinjection-ofCO~jnto-the-chambeI",-to-I"eplace-C02-
loss due to door openings, etc. The purge duration is dependent upon the purge level 
dial setting. 

Press the C02 purge button after each opening of the 
incubator door to regain the correct C02 percent in the 
chamber. 

3.13 Purge Indicating Light 

The purge indicating light is energized when C02 is being purged in the incubator 
chamber. 
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3.14 Air Pressure Gauge 

The C02 is propel1ed inside the chamber by alr pumps. The air pressure gauge 
indicates the approximate air pump pressure in a range from 0 to 5 PSIG. 

A minimum air pressure or 3/4 PSI is needed to maintain a 5% C02 content in the 
chamber. 

3.15 Recorder (Optional) 

The optional recorder provide~ a tracing of the chamber temperature and, on some 
recorder models, both temperature and humidity. Referto the recorder supplement 
included with the manual. 
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Section 4 ;. Routine Maintenance 

4.1 Cleaning the Incubator 

De-energize all potential sources of energy to 
this unit and lockoutltagout their controls. 
(O.S.H.A. Regulation, Section 1910-147.) 

The continued cleanliness of the stainless steel used in Forma products has a· direct 
effect on the appearance and operation of the unit. Use the mildest cleaning procedure 
that will do the job effectively. Clean the outside of the incubator with soap and water 
or with any non-abrasive commercial spray cleaner. Clean the inside of the chamber with 
alcohol and/or soap and water. Disinfect the interior panels with a general use 
laboratory disinfectant, diluted according to the manufacturer's instructions. Rinse the 
surface thoroughly after each cleaning and wipe the surfaces dry. Always rub in the 
direction of the finish polish lines. 

Caution: Do noiusechlorlnciieiisolvents on sialnless steel as iheycan cause 
... ._.. r.usling.al1dpitting._..~. 

Caution: Do not use volatile or aromatic solvents for cleaning inside the 
cabinet as their resiiiue can contaminate the cabinet environment. 

The Thermopane glass door may be cleaned with commercial glass cleaner or with a 
solution of ammonia and water. 

4.2 Cleaning the Humidity Generator and Immersion Heaters 

De-energize all potential sources ofenergy to 
this unit and lockoutltagout their controls. 
(O.S.H.A. Regulation, Section 1910-147.) 
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Depending upon the quality of water used in the humidification system, it may be 
necessary to clean the humidity generator and immersion heaters, every 2 to 3 months. 

Always allow the humidity system to cool 
before attempting to clean the humidity 
generator.. 

Open the front of the control panel to gain access to the steam generator. Grasp the 
left side of the control panel housing and pull it gently, but firmly, up and out. 

The steam generator is the "box" in the center of the component are~. 

Remove the four large plastic nuts securing the lid of the steam generator. The 
heaters and thermostat are mounted through the lid. Remov,e the lid to gain access to 
the heaters. 
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Section 5 - Service 


Servicing must be performed by qualified service 
personnel only! 

5.1 Access to the Electrical Components 

De-energize all potential sources of energy to 
this unit and lockoutltagout their controls. 
(O.S.H.A. Regulation, Section 1910-147.) 

To gain access to the electrical components, open the control panel and grasp the 
left side of the control panel housing. Pull it firmly up and out. 

De-energize all potential sources of energy to 
this unit and lockoutltagout their controls. 
(O.S.H.A. Regulation, Section 1910-147.) 

1. 	 Remove the incubator ceiling by remove the screws holding it in place. 

2. 	 Remove the top three screws from the top of the right duct cover. 

3. 	 Lean the duct sheet out, and remove the permagum seal from around the probe 
access hole. 

4. 	 Remove the IS" copper capillary overtemp probe by extracting the two plastic clips 
that hold the probe in place. 

5-1 




Forma Scientific, Inc. 

5. . Open the control panel. 

6. 	 Pull the overtemp probe up through the access hole and into the control panel. 

7. 	 Follow the wires from the probe to the thermostat mounted on the control panel. 
Clip the plastic ties holding the overtemp cable to the existing wiring. 

8. 	 Pull the overtemp knob onthe control panel off. 

9. 	 Remove the two screws that hold the overtemp assembly to the control panel. 

10. Disconnect the two wires from the back of the thermostat assembly. 

11. Pull the entire assembly out of the panel, and remove the unit. 

12. Replace the thermostat and probe. 

Note: 	Reseal the probe access hole with permagum, and retie the overtemp cable 
to the existing wires after replacing the probe. 

5.3 Replacing the Humidity/Temperature Sensor 

De-energize all potential sources ofenergy· to 
this unit and lockoutltagout their controls. 
(O.S.H.A,. Regulation, Section 1910-147.) 

1. 	 Locate the probe mounting plate in the center of the right side of the incubator 
interior. 

2. 	 Open the mounting plate by removing the screws that hold it in place. 

3. 	 Locate the humidity sensor mounted on the inside of the panel in a black housing. 
Note the angle of the probe. 

4. Grasp and unplug the probe from the probe cable. 

5. 	 When replacing the humidity sensor, be sure to mount the probe at the same angle as 
it was originally mounted. 
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5.4 Replacing the Optional Recorder and ~robe(s) 

De-energize all potential sources ofenergy to 
this .unit and lockout/tagout their controls. 
(O.S.H.A. Regulation, Section 1910-147.) 

1. 	 Open the incubator door, and Jocate the probe mounting plate attached to the center 
of the right interior wall. Remove the mounting plate. 

2. 	 Single pen recorders have only one long stainless steel probe, attached to the lower 
end of the back of the mounting. plate. Remove the probe by carefully sliding it out 
of the housing. 

Dual pen recorders have the stainless steel probe plus a wet bulb probe attached to 
the back of the mounting plate. Remove the screws securing the mounting plate and 
slide the wet bulb probe out of its housing. 

3. 	 Remove the screws securing the ceiling of the incubator and remove the ceiling. 

4. 	 Remove the top three screws on both edges of the right duct sheet. 

5. 	 Lean the duct sheet out in orderto remove the permagum seal from around the 
probe access hole. 

6. 	 Open the control panel door, and remove any permagum from around the access 
hole. 

7. 	 Pull the probe(s) carefully up through the hole. 

8. 	 Follow the probe cable(s) to the back of the recorder,an'd carefully clip any plastic 
ties holdingthecable(s) to other wiring. 

9. 	 Remove the three screws securing the recorder and pull it carefully out from the 
front of the control panel. 

10. Replace the recorder with the correct Forma part. 

Note: When replacing the recorder and probe(s), retie the probe cable(s) to the 

existing wires. 
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Avoid making sharp bends in the probe capillary tubes. 

5.5 Removing the Top Section 

De-energize all potential sources ofenergy to 
this unit and lockout/tagout their controls. 
(O.S.B.A. Regulation, Section 1910-147.) 

If it becomes necessary to remove the top of the incubator when moving it through 
low doorways, use the following procedure: 

• 	 Read the instructions completely before starting the removal process. 

• 	 Provide adequate space and sufficient lighting to perform the work. 

• 	 Disconnect the inlet water supply and the drain. 

• 	 Before lifting the ~op section from the incubator, provide Carpenter's horses or 
another suitable support arrangement so that the underside of the top is suspended. 

Procedure: 

1. 	 Remove all test material from the incubator chamber. 

2. 	 All temperature and/or humidity sensing probes are mounted on a probe mounting 

bracket on the right side of the incubator chamber. Remove the nuts securing the 

bracket and then remove the probes from the bracket. Note the location and 

configuration of the probes. 


3. 	 The sensing bulb capillaries are routed behind the duct sheet up to the access 

port at the top of the unit behind the ~ontrol panel. Route all of the probes 

between the duct sheet and the outside wall of the chamber so that when 

the top is raised, the probes will move freely up and out. Do not kink or 

bend the capillaries. 
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4. 	 The humidification system drain line 0/8" clear tygon) is routed down through the 
access port and is secured to the condensate drain tube on the center left side of the 
incubator (as viewed from the rear). Free the drain line, by pulling it away from the 
float tank (behind the control panel) and routing it d?wn through the access port. 

5. 	 Open the control panel(up to 90 degrees) by grasping the left side and pulling out 
until the catch releases. 

6. 	 Loosen the top gasket around each of the air exhaust vents by turning the screw. 

7. 	 Remove the eight screws from the top cover of the incubator. 

8. 	 Remove t.he four screws from each of the vent caps on the top cover of the 
incubator. The top cover can now be removed. 

9. 	 Remove the nine 5/16" x 4" hex head bolts, lock washers, and two flat washers 
which secure the top assembly to the cabinet. Note the washer arrangement on the 
bolts. 

10. Remove the black trim gasket located at the junction of the top assembly and the 
main incubator section. The ends of the gasket have been joined together at the rear 
of the incubator. 

Note: When raising the top section, notice the gasket seal at the top opening of the 
incubator chamber. The gasket must be correctly positioned when 
reinstalling the top on the chamber. 

11: Slowly lift the entire top assembly up and off the lower chamber section while 
carefully guiding the capillaries and sensing bulbs out of the chamber area. Place the 
top assembly onto the carpenter's horses or other support arrangement. 

12. Reinstall he top assembly by reversing the above procedure. Exercise care 
particularly when: 

• 	 Placing and aligning the sealer gasket on the 112" flange on top of the 
chamber when lowering the top in place. 

• 	 Routing the temperature and/or humidity sensors and capillaries to prevent 
severe bending. 

• 	 Mounting the temperature and/or humidity sensor bulbs on the mounting 
brackets. 
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• 	 Tightening the top mounting bC?l.ts alternately, to ensure a balanced pressure 
on the gasket. 

5.6 Calibration Offset (Refer to Figure 5-1) . 

[ PR:"S] 
LOAD 1. LOAD2. 

( LOC ] 

0 ~UT~.MAN 

~ ~OD~ I 
® 

LOC ( ) 
In ( ) 
rSP ( ) 
dEC ( ) 
CF ( ) 
rL ( ) 
rH ( ) 
Otl ( ) 
012 ( ) 
ALt ( ) 
LAt ( ) 
SIL ( ) 
rtd ( ) 

Figure 5-1 

It may become necessary to calibrate the temperature offset to match an independent 
thermometer. The controller must first be changed from operator Lock-Outlevel 2, as it 
was configured from the factory, to Lock-Out level O. 

The Setup Menu displays the parameters that configure the microprocessor features 
to the user's application. 

To enter the, Setup Menu press the UP and DOWN keys Simultaneously for three 
seconds. The Lo~er Display shows the LOC parameter and the Upper Display shows its 
current level. All keys are inactive until the keys are released. 
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Scroll through the menu using the MQDE key and select Setup data using the 
UPIDOWN keys. Depending upon the controller's model number and configuration, some 
parameters may not appear on the menu. After scrolling through the menu, the controller will 
return to the control setpoint parameter under the Operation Menu. 

SETUP 

At the top of the menu, the controller displays the user level of operation in the 
Upper display, and LOC parameter in the Lower display, When pressing the MODE key, 
the value of the next parameter appears in the Upper display, and the parameter itself in 
the Lower display. 

LOCK 	Selects the level of operator lock-out. This parameter's range is from 0-3. 
The factory default is 2. The levels of operator lock-out are defined as 
follows: 

LOC 0: All operating parameters may be viewed or changed. Manual operation is 
permitted. 

LOC 1: The setpoint and actual are the only visible parameters the setpoint is 
adjustable in this level of lock-out. Manual operation is permitted. 

LOC 2: The setpoint and actual are the only visible parameters, the setpoint is 
adjustable in this leveLof lock-out. Manual operation is not permitted. 
Bumpless transfer is defeated. 

LOC 3: The setpoint and actual are the only visible parameters, the setpoint is not 
adjustable in this level of lock-out. Manual operation is not permitted. 
Bumpless transfer is defeated. 

Note: Select the "LOC 0" level to change the CALIBRATION OFFSET 
parameter. Press the "MODE" key to cycle through the menu until "CAL" 
appears in the display. 

The Calibration Offset range is from +/-55C. The default is OC. Calibration Offset 
adds or subtracts degrees from the input signal. Match the Calibration Offset displayed 
value with the independent test instrument value. 
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5.7 Configuring the Controller 

Both the temperature and humidity controllers have been factory-configured. It will 
not be necessary, in most instances, for the· controllers to be re-configured. 
Configuration records for both controllers are provided on the following pages; for 
reference purposes only. 

Caution: The controller should not be re-configured without first consulting 
FormaScientijic, Inc., service department at 1-800-848-3080. 
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Temperature Configuration 

11118/92 
REV. 2 

Value Range Factory Default Operation. 
Parameters 

rUo rHSP2 Same as primary setpoint. 

Pb1 2so F/13·C 

to SS.soC 

1.0 o to 999°F/0 to 555°C or 0 to 99.9°F/0 

(3 or 4 digit) 

O=ON/OFF control with 3·F or 1.7· 

switching differential. 

0.3°F or 0.17·C for 0.10 units. 

Pb2 1.0 Same as Pbl. Only appears if HtlCL O°F/O°C 

or CLlHt operation. (3 or 4 digit) 

rEl 0.00 to 9.99 repeats/min. 0.25 0.00 repeats/min. 

O.OO=No Reset Action 


rE2 
 0.25 Same as rE 1. Appears only if Ht/C L or 0.00 repeats/min. 

CLlHt operation. 

Will not appear if Pb2=0. 

rAl 0.00 min. 

0.00= No Rate Action 


rA2 


0.19 0.00 to 9.99 min. 

0.25 Same as rA 1. Only appears if HtlCL 0.00 min. 

or CLlHt operation. Will not appear if _99° 

Pb2=0. -999· 


ALO 
 -990to O· (3 digit display) rL 


Deviation - dE 
 -999· to O· (4 digit display) -990 


Process - Pr 
 rUo AHI -999" 


AHI 
 rH 


Deviation - dE 


0" to 99" (3 digit display) 

O' to 999" (4 digit display) 5 Seconds 


Process· Pr 
 ALO to rH 5 Seconds 


Ctl 
 5 1 to 60 seconds 


Ct2 
 30 1 to 60 seconds 0 

Appears if HtfCLor CL/HI. 

Will not appear if PB2=0. 

db t99"F (±SS·C) 0 


CAL 


0.0 

~.O. Appears if HtlCL or CLlHt. 0 


±99°F (±SS"C) 


AUt 
 0-3 


Appears if 011 = HI. 


L~4 Lor r. 


Appears if rSP = 0-5 or 420 


'CAL is used to make display agree with test instrument. 
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Temperature Configuration 

Operation 
Parameters 

Value Range Factory Default 

LOC O· 0-3 0 

In 0-5 J,K, t, n, Pt2, rtd, 

rt.d, 0-5, 420 Depending upon model 

number. 

J 

rSP OFF, 0-5, 420 OFF 

i 

DEC 0.0 0,0.0 or 0.00 

Depending upon input type. 

0 

C F- Cor F 

Will not appear if 

In=O-S or 420. 

F 

rL -20.0 rL to rH Input selection 

rH 80 rH to rL Input selection 

Ot1 ht Ht or CL Ht 

Ot2 CL Ht, CL, AL or no AI 

AU Pr or dE 

Depending upon 

Ot2=AL. 

Pr 

LAt LAt or nLA 

Depending upon . 

Ot2=AL 

nLA 

SIL OFF or ON 

Appears if Ot2=AL and 

AU=dE. 

OFF 

rtd JIS or din 

Appears if In=rtd or rt.d. 

JIS 

*If LOC = 2, Everything except SETPOINT will be locked-out. 
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Humidity (onfiguration 
11118/92 

REV. 2 

Operation Value Range Factory Defau It 
Parameters 
SP2 rL to rH Same as primary setpolnt. 

Pb1 7 o to 999"F/0 to SSS"C or 0 to 99.9"F/0 2S"F/13'C 

to SS.S·C (3 or 4 digit) 

.O=ON/OFF control with 3·F or 1.7· 

switching differential. 

0.3·F or 0.17·C for 0.1· units. i 

Pb2 2 Same as Pb1. Only appears if HtlCL O·F/O·C 

or CUHt operation. (3 or 4 digit) 

rE1 0.01 0.00 tp 9.99 repeats/min. 0.00 repeats/min. 

O.OO=No Reset Action 

rE2 0.00 Same as rE1. Appears pnly if HtlCL or 0.00 repeats/min. 

CLlHt pperatipn. 

Will not appear if Pb2=0. 

rA1 1.33 0.00 to 9.99 min. 0.00 min. 

0.00= No Rate Action 

rA2 0.00 Same as rA1. Only appears if HtlCL 0.00 min. 

. or CLlHt operation. Will not appear if -99· 

Pb2=0. -999" 

ALO -99· to O· (3 digit display) rL I 

Deviation - dE -999· to O· (4 digit display) -99· 

Process - Pr rL to AHI -999· 

AHI O· to 99' (3 digit display) rH 

Deviation - dE O· to 9990 (4 digit display) S Seconds 

Process - Pr ALO to rH S Seconds 

Ct1 S 1 to 60 seconds I 

Ct2 30 1 to 60 seconds 0 

Appears if HtlCL or CLlHt. 

Will not appear if PB2=0.. I 
db 0.0 ±99°F (±55·C) 0 

CAL 0.0· Appears If HtlCL or CUHt. 0 

±99·F (±SSOC) 

AUt 0-3 

Appears if Ot1 = Ht. 

L-4 Lor r. 
Appears if rSP =0-5 or 
420 

"CAL is used to make display agree with test instrument. 
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Humidity Configuration 

11118/92 

REV: 2 

Operation 
Parameters 

Value Range Factory Default 

LOC O· 0-3 0 

In 0-5 J,K, t, n, Pt2, rtd, 

rt.d, 0-5, 420 Depending upon model 

number. 

J 

rSP OFF, 0-5, 420 OFF 

DEC 0 0,0.0 or 0.00 

Depending upon input type. 

0 

C_F Cor F 

Will not appear if 

In=0-5 or 420. 

F 

rL 30 rL to rH Input selection 

rH 95 rH to rL Input selection 

011 ht HI or CL HI 

012 CL HI, CL, AL or no AI 

ALI Pr or dE 

Depending upon 

Ot2=AL. 

Pr 

LAt LAtor nLA 

Depending upon 

Ot2=AL 

nLA 

SIL OFF or ON 

Appears if 012=AL and 

ALI=dE. 

OFF 

rtd JIS or din 

Appears if In=rtd or rt.d. 

JIS 

·,f LOC = 2, Everything except SETPOINT will be locked-out. 
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5.8 Handling Error Codes on the Micropr~cessor 

Note: Microprocessor errors may originate from the following conditions: 

• Electrical noise· 
• A noise event 
• Excess environmental moisture 
• Excess environmental temperature 

If error cause is not otherwise apparent, check for the following listed below. 

Three dashes, "___ ", in the upper display indicates a microprocessor error. 

If operator access is LOC Oor 1: 

Press the AUTOIMAN key twice to see the error code for one second. 

If operator access is LOC 2 or 3: 

The error code is already in the lower display. Listed below are the error code 

definitions and actions. 


Er 1 - Sensor overrange error 

The sensor input is generating a value that is higher than that allowed for the range of 

this sensor, or the AID circuitry is not functioning properly. 

Enter a valid input. 


Er 2 - Sensor underrange error 

The sensor input is generating a value that is lower than that allowed for the range of 

this sensor, or the AID circuitry is not functioning properly. 

Enter a valid input. 


Er 3 - Ambient error 

Check the specification for the ambient temperature range. 


Er 4 - Configuration error 

The unit's microprocessor is faulty~ call the factory. 


Er 5 - Non volatile checksum error 
The nonvolatile memory checksum has discovered a checksum error. Unless a 
momentary power interruption occurred while the unit was storing data, the nonvolatile 
memory is bad. Call the factory. 
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Er 7 - Am overflow error 
The NO circuit is over-or under-range. An open or reversed. polarity sensor is the most 
likely cause. Check the sensor; if it is connected and functioning properly, then call the 
factory. 

To clear a corrected error: 

Cycle power to the control. (Turn the main power switch Off and back to ON). 

5.9 Replacing the Air Pump(s) 

De-energize all potential sources ofenergy to 
this unit and lockout/tagout their controls. 
(O.S.H.A. Regulation, Section 1910-147.) 

l. 	 Access to the air pump( s) is obtained by opening the front of the control panel. 
Grasp the left side of the control panel housing and pull it gently, but firmly, up and' 
out. 

2. 	 The air pump(s) are located midway back toward the right side of the component 
area. 

3. 	 Remove the screws securing the air pump bracket(s). Remove bracket(s) and set 
a~de. 

4. 	 Remove the clear outlet tubing from defective air pump(s). 

5. 	 Electrically disconnect air pump(s) from main wiring harness. 
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Section 6 - Specifications .. 

Temperature 
Control ±0.1·C @ +37'C (98.6"F) 

Range QoC (3~F) to +6QoC (14O"F) 
Sensor RTD 
Cohtroller Digital electronic proportional 
Setpoint Digital 
Display Digital LED 
Readability 0.1·C 
Setability 0.1OC 
Uniformity :!:0.3·C at 25'C to 37'C with six 

shelves installed" 

C02 3980/3986 (Only) 
CO2 Gas Control Flowmeter 
Range 0-20% 
Inlet Pressure 10 PSIG 
Controller Flow ratio 
Setpoint Single flowmeter 0 to 1.05 LPM 
Air Supply Built-in air pump 

Shelves 
Standard 6 
Maximum 19 
Dimensions 3O.6Z'W x 25.81 "F-B 

, (n.78 cm x 65.56 cm) 
Construction Solid stainless steel reinforced 
Surface Area 5.4 sq. ft. (.51 sq. m) per shelf 
Max. Per Chamber 104.3 sq. ft. (9.69 sq. m) 
Clearance. Adjustable on 3" (7.62 cm) 

centers 
Loading 35lbs. (16 Kg) (slide in and out) 

SO Ibs. (23 Kg) (stationary) 

Construction 
Volume 29 cu. ft. (823 liters) 
Interior 304 2B stainless steel 
Exterior Cold rolled steel 
Insulation Z' (5.1cm) Foamed urethane 
Outer Door Gasket Four sided vinyl compreSSion 
Finish Powder coated. Salt spray tests 

exceed 1000 hrs. per ASTM 
Standard B117-85 .. 

Weights 
Net 800 Ibs. (363 Kg) 

Shipping 
Motor 860 Ibs. (390 Kg) 
Air 940lbs. (476 Kg) 
Ocean 985lbs. (447 Kg) 

Temperature Alarm 
Sensor Thermostat 
Controller Thermostat 
Setpeint Analog reference dial 
Alarm AudibleMsual 

Humidity 
Humidity Control ±5.0% RH 

Range Above ambient to 95% 

Sensor Bulk polymer 

Controller Electronic, direct set in % R.H. 

Setpeint Digital 

Display Digital LED 

Readability 1.0% 

Setability 1.0% 

Steam Generator Initial fill 1 qt. (.946 liter) 


Fittings 
Fill Port 1/4" compression 
Drain Port 3/8" 0.0. copper 
CO2 Inlet 114" compression 3980 (3986) 

Unit Heat Load 
115V 5500 BTUH (1600W) 
220V 6000 BTUH (1750W) 

Refrigeration 
Compressor 1/4 Horsepower, air-cooled 

Electrical 
3940/3980 220 Volts AC 60HZ, 1 PH, 17.0 FLA 
(3949/3986) 220-240 Volts AC SOHZ, 1 PH, 

17.0 FLA 
Power Switch 1 Pole 
Line Cord None (lockable disconnect 

provided) 

Dimensions 
Exterior 38.00"W x 87.SO"H x 32.00"F-B 

(96.52 cm x 222.25 cm x81.28 cm) 

Interior 31.00"W x6O.00"H x27.oo"F-B 
(78.74 cm x 152.40cm )(68.58 cm) 

Continuing research and improvements may result in 
specification changes at any time. Performance plus or 
minus the least significant digit unless otherwise specified. 
* Better than to.SOC uniformity at all other temperature 
parameters. 
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STOCK # 

231159 
231160 
250013 
250190 
403941 
285604 
285615 
403940 
620430 
980052 
270010 
901900 
190467 

Section 7 - Parts List 

Model 3980 - Parts 

DESCRIPTION 

RHlTemp COhtrol Signal Board 
Controller, Microprocessor 
Relay, DPDT, lOA, 120V 
Contactor, 2P, 25A, 120V 
B-20, 10 to 220F 
Safety Switch, 3P, 30A 
Fuse, Fusetron, 25A 
T-Stat. B10, Snap 
Heater, Steam Generator 
Float 
T -Stat. B 1 0, (Steam Generator) 
Air Pump, 4.1 LPM 
Copper P-Trap 
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Section 8 - Schematics 
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Section 9 - Supplements and Warranty Information 
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