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ULTRAVIOLET RADIATION & THE WORK ENVIRONMENT



Ultraviolet radiation (UV) is an invisible,  short wavelength radiation which frequently accompanies visible light. The sun is the major natural source of UV radiation energy. Artificial sources commonly found in industry are germicidal lamps, carbon arcs, welding and cutting torches, and laboratory and test equipment.

How Ultraviolet Radiation Can Harm You

The severity of a radiation injury depends on several factors, some of which are:

· exposure time
· intensity of the radiation source
· distance of the source from the exposed person·
· sensitivity of the individual

Since UV radiation is not visible and its effects are often delayed, it is possible to be exposed to the radiation without realizing it.

The eyes and skin are particularly vulnerable to miury from UV radiation. Absorption of the radiation by the mucous membrane linings o.f the eye and eyelids causes an inflammation of the eye called conjunctivitis (commonly known as "ground glass  eyeball"  or "welder's flash").

Lesions may also be formed on the cornea. These eye injuries usually manifest themselves 4 to 12 hours after exposure to the radiation. The injuries are often very painful and, although impairment is usually temporary, permanent eye damage can result. In case of extreme exposure, cataracts may be produced.

A common example of the effect of UV radiation on the skin is sunburn. Exposure to UV radiation from industrial sources can cause  a similar  and, in some circumstances, a severe skin burn.   Continual exposure of the skin to UV radiation hastens the aging of the skin and, in some cases, may cause skin cancer.

Some chemicals and drugs, such as antibiotics, antihistamines, diuretics, tranquilizers, and sulfonamide may cause photosensitivity, or increased :;sensitivity to light. Persons using these substances, who are subsequently exposed to UV radiation, may develop a photodermatitis. This condition manifests itself in erythema (a reddening of the skin similar to an exaggerated sunburn), swelling, and skin eruptions.


Controlling Exposure

Employees working with equipment which are sources 2 of high-intensity UV radiation such as welding arcs, plasma torches, carbon arcs, and high-pressure mercury vapor lamps need to take strict precautions against exposure of the eyes and skin. Eyes should be protected by the use of suitable goggles, face shields, or masks. Protective clothing of density woven flannelette, poplin or synthetic fabric will provide adequate skin protection against UV radiation. (In operations where a fire hazard exists, flame-resistant clothing should be worn.)
Gloves should be worn· to protect the hands. Face shields and barrier creams may be used as supplementary skin protection.  The  operations producing UV radiation should take place behind enclosures that absorb the radiations and shield nearby workers from accidental exposure. Walls, ceilings, lamp housings, and other reflective surfaces should be painted with a pigment-based paint of lower UV reflectance. Whenever possible, shiny metal objects should be removed .from the work area.

Management's Responsibility

Management is responsible  for informing  workers  about the hazards of UV radiation. Employees  who  are exposed to high intensity  sources  should  be instructed  in the  use of protective  devices  and in the recognition  of symptoms of eye and skin damage due to radiation.

 (
t
)If an employee has a medical history which shows that he/she has a condition aggravated by exposure to UV radiation, he/she should not be permitted to work in areas where this hazard exists. Warning signs should identify the areas where UV radiation hazards exist and should caution the employee to protect the eyes and skin. All safety measures should be strictly enforced.

Employee's Responsibility

Each employee should be aware of the UV radiation that exists in his/her work area. He/she should follow  all safety rules required by management. In particular, he/she should be careful to:

· avoid unnecessary exposure to UV radiation
· remove unneeded shiny objects from the work area
use all required protective equipment & clothing
· report all suspicious eye and skin disorders to his/her supervisor




(Reprinted in part from US Dept. of Health, Education and· Welfare Publication No. 77-138)

INTRODUCTION


The 1630 is an exposure system having twin vacuum frames and lamps that are programmable logic controlled (PLC). The PLC controls the sequence and status of the machine operation, while a built-in integrator monitors energy radiation and controls the exposure duration.

PRECAUTIONS


COLIGHT strongly encourages it's users to read this manual thoroughly before  proceeding. Familiarization with this manual and  careful observation  of  the  warnings  enclosed  will assist  the user in preventing damage to the machine and injury to operators and service personnel.

Three important safety recommendations are used throughout the manual:
· WARNING		- Potential personal safety hazard CAUTION	-		Potential damage to equipment NOTE			Special information

"·
 (
WARNING
THE ULTRAVIOLET (UV) LAMPS IN THE UPPER AND LOWER
 
REFLECTORS PRODUCE HIGH INTENSITIES OF ULTRAVIOLET
 
RADIATION.
 
SERVICE
 
PERSONNEL
 
SHOULD
 
WEAR
 
PROTECTIVE EYE SHIELDS,
 
CLOTHING,
 
AND GLOVES TO
 
AVOID EXPOSURE AND POSSIBLE INJURY.
 
MAINTENANCE
 
SHOULD BE
 
ATTEMPTED
 
ONLY
 
BY
 
QUALIFIED
 
PEOPLE.
DUE TO THE HEAT GENERATED BY THE EXPOSURE LAMPS,
 
THE LAMPS, REFLECTORS
 
AND SHUTTER
 
ASSEMBLY MUST
 
BE
 
ALLOWED
 
TO
 
COOL
 
BEFORE
 
TOUCHING
 
THESE
 
COMPONENTS.
 
SEVERE
 
BURNS
 
MAY
 
OTHERWISE
 
RESULT.
IF
 
ADDITIONAL
 
ASSISTANCE
 
IS
 
REQUIRED
 
BEYOND
 
THE
 
SCOPE
 
OF
 
THIS
 
MANUAL,
 
CONTACT
 
YOUR
 
COLIGHT
DISTRIBUTOR
OR
 
DEPARTMENT.
THE
COLIGHT
FACTORY
SERVICE
)

SPECIFICATIONS



MACHINE TYPE:



CONSTRUCTION:


FINISH:


LAMPS:

Upright exposure system with two vacuum trays providing simultaneous double-sided exposure over  a 24" x 30" (61 cm x 76 cm) area.

Welded steel body with side access doors and front access panel.

Textured paint on .the exterior and all metal surfaces painted, anodized or plated.

Two lamps, 8kw each; Medium pressure multi spectrum lamps.


VACUUM TRAY:	STANDARD:
Two  trays, with an effective area of 24"  x 30"  (61 cm x 76 cm). Lower member of each vacuum tray is constructed of glass with a metal frame and is hinged for cleaning. Upper member of each vacuum tray is a metal frame and holds the polyester film for vacuum contact.

OPTIONAL LARGE FORMAT:
Extended effective area of 26" x 32" (66 cm x 81 cm).


VACUUM SEAL: VACUUM PUMP: OPERATOR INTERFACE:

MACHINE DIMENSIONS:



.	WEIGHT:

"D" gasket seating.

Two 1/4 hp oil-less rotary vane.

Programmable logic control with independent exposure program selection and presets.

53½"  (136 cm)  wide. 72"	(183 cm) high
99"  (251 cm) deep

2500 pounds - (1134 kg)





SPECIFICATIONS (cont.)



MACHINE
ELECTRICAL REQUIREMENTS:





COMPRESSED AIR REQUIREMENTS:


AIR CONDITIONER:



AIR CONDITIONER DIMENSIONS:



COMPRESSOR
ELECTRICAL REQUIREMENTS:

Climate Range: 40°F/95°F (5°C/35°C)




Climate Range:
40• F/130 ° F (5 ° C/54 ° C)




Climate Range:
-2o·F19o•F (-29•c;32•c)


OPTIONAL WATER COOLING:

208 Volt, 3 Phase, 60 Hertz, 90 Amps 220 Volt, 3 Phase, 50 Hertz, 90 Amps 230 Volt, 3 Phase, 60 Hertz, 90 Amps 380 Volt, 3 Phase, 50 Hertz, 50 Amps 415 Volt, 3 Phase, 50 Hertz, 50 Amps 460 Volt, 3 Phase, 60 Hertz, 45 Amps

80 PSI
1 CFM

48,000 BTU Standard
60,000 BTU Optional High Capacity Compressor unit is mounted remotely

35 inches wide (89cm) 32 inches high (81cm) 35 inches deep (89cm)

STANDARD:
208 Volt, 3 Phase, 60 Hz, 25 Amps 230 Volt, 3 Phase, 60 Hz, 25 Amps 380 Volt, 3 Phase, 50 Hz, 15 Amps 415 Volt, 3 Phase, 50 Hz, 15 Amps 460 Volt, 3 Phase, 60 Hz, 15 Amps

OPTIONAL HIGH CAPACITY:
208 Volt, 3 Phase, 60 Hz, 40 Amps 230 Volt, 3 Phase, 60 Hz, 40 Amps 380 Volt, 3 Phase, 50 Hz, 25 Amps 415 Volt, 3 Phase, 50 Hz, 25 Amps 460 Volt, 3 Phase, 60 Hz, 20 Amps

OPTIONAL LOW TEMP KIT:
208/220/230 Volt, 1 Phase, 5.0/60 Hz, 2 Amps 380/415/460 Volt, 1 Phase, 50/60 Hz, 2 Amps Optional kit for above compressors

45• F (7.2° C) temperature water at
8 gallons/minute (30.28 litres/minute) minimum required. Customer must supply water to installation site.

1.	lNSTALLATION


INSPECTION


1. Examine the crate for damage. Machines destined for overseas shipment are crated and skidded.

2. Remove the plastic wrapper and inspect for damage. Domestic  machines  are wrapped in plastic and shipped in a padded van.




NOTE

The COLIGHT warranty does not cover shipping damages. If any parts are damaged or broken, immediately file a claim with the carrier. Failure to do so may cause unnecessary  expense and delay.







INSTALLATION ENVIRONMENT


The components of the 1630, particularly the reflectors, lamps, vacuum pumps, vacuum  tray and electrical components, are not designed to withstand the· effects of chemically contaminated environments. The machine should not be located in an area where fumes from plating, etching, developing, stripping and laminating operations can be drawn into the machine.


 (
CAUTION
Installation
 
of
 
this
 
machine
 
in
 
a
 
chemically
 
contaminated
 
environment
 
may
 
result
 
in
 
rapid  deterioration
  of  components,
 
with subsequent loss of performance and eventual failure of the
 
system.
 
UNDER
 
SUCH
 
CONDITIONS,
 
THE
 
COLIGHT
 
WARRANTY
 
WILL
 
BE
 
VOIDED.
)

UNPACKING AND MECHANICAL SET-UP

1. Position the 1630 in the proper location.

2. Adjust leveling legs making sure the machine is level and stable.

3. Remove packing material securing the two vacuum trays together at the machine front.

4. Remove tape and protective cover from viewing lamp diffuser.

5. Open the side access doors and remove transit material.

1	1630 Manual
1	1630 Schematic
1	Air Conditioner Field Installation Form
4	door keys








NOTE

SEE INSTALLATION DRAWING LOCATED AFTER THE PARTS CALL OUT SECTION OF THE MANUAL FOR SPECIFIC INFORMATION.





ELECTRICAL SET-UP


1. Check to be sure the voltage, phase, and frequency of the machine match the power of the supply line. The electrical requirements for the 1630 are stated on the specification plate located at the bottom right side of cabinet.



2. Connect the service line to the 1630 at the machine disconnect. Be sure to adhere to local codes. The 1630 must be connected through a properly sized service disconnect such as a fused disconnect or a circuit breaker.




3. Connect a separate service line to the air conditioning condensing unit. Be sure to adhere to local codes. The condensing unit may require a different voltage than the 1630. The electrical requirements tor' the condenser are stated on the specification plate. The condenser must be connected through a properly sized service disconnect such as a fused disconnect or a circuit breaker.





 (
WARNING
DO
 
NOT
 
APPLY
 
POWER
 
TO
 
THIS
 
MACHINE
 
UNLESS
 
IT
 
IS
 
PROPERLY GROUNDED IN ACCORDANCE 
TO
 THE NATIONAL
 
ELECTRICAL
 
CODE
 
OR THE
 
PREVAILING
 
CODE FOR
 
YOUR
 
AREA.
 
CONDUIT
 
ALONE
 
IS
 
CONSIDERED
 
INADEQUATE.
 
GROUND ONLYWITH A WIRE THAT IS DIRECTLY CONNECTED
 
TO AN EARTH GROUND AT THE MACHINE SERVICE.
 
FAILURE
 
TO
 
GROUND
 
MAC
HINE
 
PROPERLY
 
MAY
 
RESULT
 
IN
 
FATALITY.
)

AIR CONDITIONER SET UP

1. Position the condensing unit in the proper location.


NOTE

PROVIDE THE FOLLOWING CLEARANCES TO ALLOW FOR ADEQUATE VENTILATION AND SERVICE ACCESS.
24" (61 cm) AT SERVICE ACCESS SIDE
12" (30 cm) AT OTHER THREE SIDES .
48"   (122 cm) OVERHEAD
DO NOT LOCATE THE STANDARD CONDENSER IN AN AREA WHERE THE TEMPERATURE WILL .EXCEED 95°F (35°C) OR DROP BELOW 40°F (5°C). CONSULT FACTORY FOR ALTERNATE COOLING OPTIONS.



2. Remove the  transit material packed with the condensing unit.

Air Conditioner Manual
1	Air Conditioner Schematic



3. Obtain the Air Conditioner Field Installation Form packed with the 1630 exposure machine.

NOTE

THE FIELD INSTALLATION FORM MUST BE COMPLETED DURING THE INSTALLATION OF THE CONDENSING UNIT.
This form is provided as a business reply. No  postage  is necessary if mailed in the United States.
 (
j
)FAILURE TO RETURN THE FIELD INSTALLATION FORM MAY LIMIT OR VOID THE WARRANTY OF THE CONDENSER UNIT.


4.  (
l
)Connect refrigeration lines (customer supplied) from the condenser to the 1630. Be sure to comply with industry standards and use the services of a refrigeration technician.

NOTE

SEE INSTALLATION DRAWING LOCATED AFTER THE PARTS CALL OUT SECTION OF THE MANUAL FOR SPECIFIC INFORMATION.

5. Connect low volt control wire from condenser unit to the 1630 at the terminal block, 1TB.


 (
CAUTION
CONTROL
 
WIRE
 
CARRIES
 
24
 
VOLT
 
AC
 
AND
 
SHOULD
 
NOT
 
EXCEED
 
40
 
VA.
)




6. The 1630 must be fitted with a drain hose and connected to a proper drain or catch tray. The drain must be positioned lower than the output point on the cabinet (1 inch drop for every 12 inches of hose length). The drain is located at the rear on the lower right side of the 1630 cabinet.
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2.	PRE-OPERATIONAL CHECK-OUT


NOTE
The 1630 will not operate with the side doors open. Be sure the front access panel is bolted in place and doors are locked before proceeding with this section.






1. Operate MAIN POWER disconnect switches to ON for both the machine and the remote air conditioner condenser.

2. Pull the EMERGENCY OFF switch out.

3. Operate the MACHINE DISCONNECT located on the front, right side of cabinet to ON, POWER OFF light will illuminate.

4. Depress machine POWER ON switch. The operator interface will illuminate and display the messages"<<< INITIALIZING>>>"  and "ATTACHING  TO PLC"  and  "LOAD THE UPPER TRAY" (or "LOAD THE LOWER TRAY").

NOTE


If the vacuum trays are not in a "normal" or "home" position, the operator interface will display the message "DEPRESS RESET TO ENABLE AUTO CYCLE". Depress and hold the RESET switch on the operator interface to move the trays to a "home"  position. The home position is the upper tray out and the lower tray in.



5. Depress the UPPER LAMP switch, then ON/OFF switch on the operator interface (see OPERATION OF THE OPERATOR INTERFACE section). The upper lamp will ignite. Repeat procedure for the LOWER LAMP switch. The lamps require a minimum of two (2)minutes to warm up.

6. Depress the LAMP INTENSITY switch. The display will show the current intensity setting (see OPERATION OF THE OPERATOR INTERFACE section to change setting).



.I..


7. Depress the VACUUM  switch.   The vacuum pump  will start up for  the tray in the load position. Push down slightly on the film frame to assist the vacuurn pull-down. Vacuum gauge should read between 24 to 26 inches of mercury (opening the vacuum/adjust  valve on the control panel allows for a minimum of 7 inches of mercury.)
8. Depress the UPPER TRAY ENERGY switch.  The display will show the factory setting in "energy	L
units" for each lamp corresponding to each side of the tray. If there is an imbalance between the
upper lamp and the lower lamp, or if a difference is desired, the UPPER TRAY ENERGY may be· set accordingly (see OPERATION OF THE OPERATOR INTERFACE section to change factory setting). Repeat procedure for the LOWER TRAY ENERGY switch.

NOTE

The number (setpoint) displayed on the operator interface indicates "energy units"; an abstract unit of measurement that can be referenced only by the result of the exposure.

The setpoint can be calibrated to millijoules. Refer to USING MACHINE STATUS sub-section of the OPERATION OF THE OPERATOR INTERFACE section of the manual for information on changing the energy calibration.




9. Depress the TRAY  SELECT switch. The display  will show the machine  default  setting of both trays ON each time the power is turned ON (see OPERATION OF THE OPERATOR INTERFACE section to change default setting).

10. Depress the TRAY DRIVE switch. The load vacuum tray wi[I drive into the machine and upper and lower shutters will open. The vacuum tray in the machine will drive out and assume the "load vacuum t(ay" position.

11. Depress the VACUUM switch. The vacuum pump will start up for the tray in the load position. Push down slightly on the film frame to assist the vacuum pull down. Vacuum gauge should read between 24 and 26 inches of mercury.

12. After the first exposure is complete, the upper and lower shutters.will close. The TRAY DRIVE switch can then be pressed and the load vacuum tray will drive into the machine and the upper and lower shutters will open. The vacuum tray in the machine will drive out and assume the "load vacuum tray" position.



 (
WARNING
DO NOT 
PERMIT
 
ANYONE TO LOOK
 
DIRECTLY
 
INTO THE
 
MACHINE.
 
INTENSE
 
ULTRAVIOLET
 
LIGHT
 
CAN
 
CAUSE
 
SERIOUS
 
AND
 
PERMANENT
 
DAMAGE
 
TO
 
THE
 
EYES.
)

3.	OPERATION




START UP



NOTE

The 1630 will not operate with the side doors open.  Be sure the front access panelis bolted in place and doors are locked before proceeding with this section.










1.	Operate MAIN POWER disconnect switches to ON for both the machine and the remote air conditioner condensor.

2,	Pull the EMERGENCY OFF switch out.

3. Operate the MACHINE DISCONNECT located on the front, right side of cabinet to ON, POWER OFF iight wiii iiiuminate.

4. Depress machine POWER ON switch. The bperator interface will illuminate and display the messages"<<< INITIALIZING>>>" and "ATTACHING  TO PLC"  and  "LOAD THE UPPER  TRAY" (or "LOAD THE LOWER TRAY").


NOTE
 (
J.
)If the vacuum trays are not in a "normal" or "home" position, the operator interface will display the message "DEPRESS RESET TO ENABLE AUTO CYCLE". Depress and hold the RESET switch on the operator interface to move the trays to a "home"  position. The home position is the upper tray out and the lower tray in.

I

L
[

EXPOSURE SET-UP

1. Depress the UPPER LAMP switch and ignite the upper lamp (see OPERATION OF THE OPERATOR INTERFACE section). Repeat procedure for the LOWER LAMP switch. The lamps require a minimum of two (2) minutes to warm to high intensity regardless of the intensity setting.

2. Depress the LAMP INTENSITY switch. The display will show the current intensity settings (see OPERATION OF THE OPERATOR INTERFACE section to change setting).

3. Depress the UPPER TRAY ENERGY switch. The display will show the factory setting in "energy units" for each lamp corresponding to each side of the tray. f there is an imbalance between the upper lamp and the lower lamp, or if a difference is desired, the UPPER TRAY  ENERGY  may be set accordingly (see OPERATION OF THE OPERATOR INTERFACE section to change factory setting). Repeat procedure for the LOWER TRAY ENERGY switch.


NO TE

The number (setpoint) displayed on the operator interface indicates "energy units"; an abstract unit of measurement  that can be referenced only by the result of the exposure.

The setpoint can be calibrated to millijoules. Refer to USING MACHINE STATUS sub-section of the OPERATION OF THE OPERATOR INTERFACE section of the manual for information on changing the energy calibration.



NOTE

The PLC of the 1630 can be pre-set with as many as 10 (ten) exposure  programs. If using a preset  exposure program  there is no need to set the UPPER TRAY ENERGY or the LOWER TRAY ENERGY switches. Refer to OPERATION OF THE OPERATOR INTERFACE section of the manual for  information  how  to  set, view and activate a preset program.




4. Depress the TRAY SELECT switch. The display will show the default setting (see OPERATION OF THE OPERATOR INTERFACE section to change default setting).

5. Using a resist coated board and artwork, register an exposure sample in the vacuum tray.

6. Place a density scale on the coated board beside artwork. Always place the density scale in the same location for each exposure sample.

7. Depress the VACUUM switch. The vacuum pump will start up for the tray in the load position. Push down slightly on the film frame to assist the vacuum pull down.

8. Check the vacuum gauge reading. The vacuum gauge should read between 24 to 26 inches of mercury  (opening the vacuum/adjust  valve on the control panel allows for a minimum of  7 inches of mercury). The operator should always ensure that proper vacuum is attained before beginning each exposure. Failure to do so may result in inconsistent line resolution and possible· mis­ registration.

Check the artwork registration and vacuum contact.

9. [image: ]Depress the TRAY DRIVE Switch. The load vacuum tray will drive into the machine. The shutters will open and the UPPER LAMP setpoint and/or the LOWER LAMP setpoint displays will count upward from 0% to 100% of the setpoints. When the exposure is complete the shutters will close.

 (
WARNING
DO
 
NOT
 
PERMIT
 
ANYONE
 
TO
 
LOOK DIRECTLY
 
INTO
 
THE
 
MACHINE.
 
INTENSE
 
ULTRAVIOLET
 
LIGHT
 
CAN
 
CAUSE
 
SERIOUS
 
AND
 
PERMANENT
 
DAMAGE
 
TO
 
THE
 
EYES.
)




10. ' Depress the VACUUM switch. The vacuum pump will start up for- the tray in the load position. Push down slightly on the film frame to assist the vacuum pull down. Vacuum gauge should read between 24 and 26 inches of mercury.

l l. After the first exposure is complete the TRAY DRIVE switch can then be pressed and the load vacuum tray will drive into the machine and the upper and lower shutters will open. Remove the sample board. It is now ready for developing.

12. If the desired exposure is not attained, reset the UPPER TRAY and/or LOWER TRAY ENERGY setpoint and repeat the procedure.

13. If there is an imbalance between the Upper and Lower exposure, or if a difference is desired, the UPPER TRAY and/or LOWER TRAY ENERGY setpoint may be set accordingly.








L

OPERATION

1. Open film frame and load the board in the vacuum tray.

2. Depress the VACUUM switch. The vacuum pump will start up for the tray that is in the load position. Push down slightly on the film frame to assist the vacuum pull down.

3. Check the vacuum gauge reading. The vacuum gauge should read between 24 to 26 inches of mercury (opening  the vacuum/adjust  valve on the control panel allows  for a minimum of  7 inches of mercury). The operator should always ensure that proper vacuum is attained before beginning each exposure. Failure to do so may result in inconsistent line resolution and possible mis­ registration.

Check the artwork registration and vacuum contact.

4. Depress the TRAY DRIVE Switch, driving the vacuum tray into the machine. The shutters will open and the UPPER LAMP setpoint and/or the LOWER LAMP setpoint displays will count upward from.0% to 100% of the s tpoints. When the exposure is complete the shutters will close.
 (
WARNING
DO NOT 
PERMIT
 
ANYONE TO LOOK DIRECTLY
 
INTO THE
 
MACHINE.
 
INTENSE
 
ULTRAVIOLET
 
LIGHT
 
CAN
 
CAUSE
 
SERIOUS
 
AND
 
PERMANENT
 
DAMAGE
 
TO
 
THE
 
EYES.
)



5. When the exposure is complete, repeat the same steps for the other vacuum tray, then operate the TRAY DRIVE switch to drive the exposed vacuum tray out of the machine.

NOTE

Operating the VACUUM switch and then the TRAY DRIVE switch for the tray in the load position, activates the drive system which allows the tray to be driven into the exposure area immediately after the on-going exposure is complete.



\--


SHUT-DOWN

1.	Depress the POWER OFF switch.


NOTE

If necessary, the machine may be stopped by pushing in the EMERGENCY  STOP switch located on the control panel.  Be sure to reset the EMERGENCY STOP switch by pulling it OUT and operating the machine POWER ON switch.

4. OPERATION OF THE OPERA TOR INTERFACE


The operator interface has been programmed to be user friendly and self teaching. The following section has been included as a reference to step through each function.
















OPERATOR INTERFACE NOMENCLATURE


 (
U
L
P
A
P
M
E
P
R
 
0
.
UPPE
R
0
TRAY
LOWER
 
0
on/off
ENERGY
LAMP
LOWE
R
0
on/off
·
TRAY
ENERGY
 
·
I
I
COUCHT
)







 (
UPPER
on/off  
 
0
LAMP
)· I










l--

Upper Lamp on/off permits on and off  operation  of  the upper lamp.


 (
UPPER
 
TRAY
 
ENERGY
0
PRESET
 
SELECT
0
r
LOWER
 
LAMP
\.  
 
 
on/off
0)
STATUS
 
0
LAMP
ON/OFF
INTENSITY
LAMP
 
0
LOWER
TRAY
ENERGY
0
TRAY
 
SELECT
0
VACUUM
 
DELAY
0
MACHIN
E
STATUS
0
MANUAL
 
MODE
[
 
RESET
0
OJ
)Lower Lomp  on/off  permits  on  and  off  operation  of  the  lower  lamp.


Lamp ON/OFF Status permits viewing  of  the  current  status  and  temperature of  the lamps.	(Upper ond lower lamp on or off, and temperature).

Lamp Intensity permits  viewing  of  the  current  lamp  intensity and changing the lamp intensity selection.

Upper Troy (upper and lower lamp) Energy setpoint values con be displayed and changed.

Lower Troy (upper and lower lamp)  Energy  setpoint  values con be displayed and changed.

Troy Select permits disabling of upper or lower troy exposure and changing the troy temperature set point.

Preset Select permits viewing presets, changing presets, and down­ loading presets to memory.

Vacuum Deloy permits viewing and changing of the vacuum options. (Vacuum on/ off, pre-delay, post-delay, and delay time).

Machine Status permits viewing of  machine  hours  and  viewing  and changing of cycles, upper and lower lamp hours and energy calibration.

Manual Mode permits operation of the troy  drive  ond upper and lower shutters (via the operator interface).

Reset: returns troys and shutters to  normal  or  home  postion; returns machine to normal position from  manual  mode; and cancels o current exposure - depress and hold.





USING THE OPERATOR INTERFACE

The following· operations  are  fundamental  when  using  the  Operator  Interface.



step	1

Changes on "on" to "off" and on "off"  to "on".






step	2	3

0
CLEAR

0
[image: ]ENTER

Clears value from current cursor  position. Ten keys for entering numerical values.
Enter completes changes to numerical values chosen in step 2.













[image: ]Moves cursor  to  the Next  position  right.
(This may be the  beginning  of  the next  line  of  text).

Moves cursor to the Next position down.
 (
l
)(This may be  the  beginning  of  the  "home"  line  of  text).




Throughout	the following examples, the bold horizontal line within the rectangular  window  represents  the  present  cursor  position.	The light horizontal line represents other cursor positions. (SEE EXAMPL[ B[LOW)



[image: ]CURSOR POSITION
 (
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TURNING LAMPS ON OR OFF

The following steps are for the upper  lamp. Follow the same procedure for the lower lamp.
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LAMP ON/OFF STATUS


To check lamp ON/OFF status and to verify  operating temperature of  the shutter housing
Temperature  should  be  between  140  and .180  degree  for normal  operation
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[image: ]CHANGING THE LAMP INTENSITY

Lamp  Intensity  selection  for  high,  medium  or  low  intensity.
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TURNING THE VACUUM ON/OFF


The following  steps  allow  the  operator  to  disable  tray vacuum.
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DECEL sets the rote that the frame slows down ( CCW =  faster). ACCEL  sets  the  rate  that   the  frame  speeds  up  ( CCW  =	foster). MAX has no effect on the system (leave set at full CW).
MIN sets  the high  speed  that  the frame  moves.
CL sets the max current delivered to the motor (this acts  like  a torque limiter).
CL LIGHT should blink when  motor  starts. IR should be  left at   the  factory   setting. R14 sets the slow speed of the frame.

The pot	set tings ore approximate starting points ( to prevent possible damage,  start  with  R14  set	to full CCW).

USING THE MANUAL MODE

Operating the  tray drive.
Outer tray will drive in when  "ON/OFF" is depressed.
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USING THE MANUAL MODE

The following steps will operate the  shutter. Shutter will cycle when "ON/OFF" is depressed.
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USING
THE
 
RESET
.
"RESET"
returns
 
the
 
machine
functions
 
.
 
to
the
normal
 
or
 
home
 
position
)

To override  an  exposure  cycle,  depress  and  hold  "RESET".













USING THE MACHINE STATUS
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MACHINE STATUS
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USING THE MACHINE STATUS

.
Resetting  the  machine  cycle  counters  ( troy  cycles).
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Resetting  lamp  hour  counters.
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CHANGING THE VACUUM DELAY TIME


PRE-VACUUM will delay troy movement by set amount of time. POST-VACUUM will delay shutter opening by set amount of time.
Time  delay is  in 1/10 second increments  (200  = 20	seconds).
If  vacuum  delay  is  not  desired,  delay  time· must  be  set  to  0.
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Presets must be pre-programmed to appropriate values before loading.





PRESET SELECT


 (
SELECTED
 
PRESET
LOAD
 
VALUES
 
OFF
UPPER
 
TRAY:
UPPER
 
LAMP
O
 
LOWER
 
!,.AMP
0
)0
CLEAR


 (
SELECTED
 
PRESET
10
LOAD
 
VALUES
 
_QFF
UPPER
.
 
TRAY
:
UPPER
 
LAMP
0
LOWER
 
LAMP
0
)CJGJ
 (
SELECTED
 
PRESET
 
.!_
0
.
 
LOAD
 
VALUES
OFF
UPPER
 
TRAY:
UPPE
'.R
 
LAMP
 
1200
 
LOwE
'.R
 
LAMP
 
1200
)0
ENTER

[image: ] (
SELECTED
 
PRESET
 
.!_
0
LOAD
 
VALUES
.
OFF
LOWER
 
TRAY:
UPPER
 
LAMP
 
1200
 
LOWER
 
LAMP
 
1200
.
)

[image: ] (
SELECTED
 
PRESET
 
10
LOAD
 
VALUES
 
ON
LOWER
 
TRAY
:
 
.
 
UPPER
 
LAMP
 
.!_
200 
 
LOWER
 
LAMP
 
1]00
)






















USING THE PRESET SELECT

The  following· example  changes  from  preset  #1  to	preset   #10.
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Use. the following  steps· to  view  the  lower  troy  exposure  setpoints.
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USING THE TRAY SELECT

The following steps are  to disable the exposure and vacuum for the upper  troy.	·Follow the some procedure for the lower tray.
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PROGRAMING THE PRESETS


Ten presets ·ore available for pre-determined energy setpoints.

The following steps ore used to program the  energy  level  for the upper  tray. Follow the same procedure to  program the energy level for the lower troy.

"1200"

represen ts  energy  un·it s.	See  EXPOSURE   SET-UP   section.


Once energy setpoints ore  programmed, they  must be  loaded to   be   saved. SEE "LOADING A PRESET".
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SELECTING THE PRE-VACUUM OR POST-VACUUM DELAY

.
If vacuum  delay is  not  desired,  delay  time  must  be  set  to  0.
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CHANGING THE ENERGY SETPOINTS


The  following  steps  ore  for  the  upper   troy. Follow the some procedure for the lower troy.
"359"  represents  energy  units.	See EXPOSURE SET-UP  section.
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5. SERVICE AND MAINTENANCE

Always turn OF-'F the MAIN power disconnect prior to opening the doors or removing any access covers.


WARNING.

NEVER OPERATE THE 1630 WITH THE DOORS OR FRONT ACCESS PANEL OPEN.

SERVICE TO THIS MACHINE MUST BE DONE BY A QUALIFIED SERVICE TECHNICIAN WITH A THOROUGH UNDERSTANDING OF ELECTRICAL SYSTEMS AND A MECHANICAL BACKGROUND.

SAFETY FEATURES HAVE BEEN INCORPORATED INTO THE DESIGN OF THE 1630 TO PREVENT ACCIDENTAL CONTACT WITH THE HIGH VOLTAGE. THEY INCLUDE:

1. DOOR LOCKS ON THE SIDE DOORS THAT REQUIRE SPECIAL KEYS.

2.  (
.
.
)· DOOR INTERLOCK SWITCHES ON THE SIDE DOORS WHICH DISCONNECT POWER AT THE OUTPUT SIDE OF THE MAIN POWER CONTACTOR. THE. INPUT SIDE OF MAIN POWER CONTACTOR AND DOOR INTERLOCKS REMAIN ENERGIZED.

WITH THE MAIN POWER DISCONNECT AND MACHINE DISCONNECT OPERATED ON AND THE MACHINE POWER OPERATED OFF;- THE FOLLOWING COMPONENTS WILL STILL HAVE POWER.

LOCATED IN THE MAIN CABINET:

1. DOOR INTERLOCK SWITCHES, 1LS and 2LS (covered).
2. EMERGENCY OFF SWITCH, 1ES.
3. [image: ]POWER ON (2PB) AND POWER OFF (1PB) SWITCHES. LOCATED BEHIND THE FRONT ACCESS PANEL:
1. INTERLOCK TRANSFORMER, 3T.
2. MAIN POWER CONT ACTOR, 1CON.
3. CIRCUIT BREAKER, 1CB.


EXERCISE EXTREME CAUTION IF THE DOOR INTERLOCK SWITCHES HAVE BEEN OVERRIDDEN.

HIGH VOLTAGE WILL BE PRESENT IF THE LAMP CIRCUIT IS ENERGIZED.
ACCIDENTAL CONTACT WITH THE VOLTAGE MAY BE FATAL.

CLEANING


VACUUM TRAY

Vacuum tray glass  should be cleaned as necessary. Use a soft  clean lint free cloth and alcohol or alcohol base glass cleaner. Never use an ammonia base glass cleaner. Never use a knife or razor blade to scrape or clean glass.

The polyester film can be cleaned with the same cleaner as the glass. The glass and polyester film in the tray should be kept meticulously clean.  Dirt and resist flakes will cause defects on the boards after they are developed.

The glass part of the vacuum tray is hinged and has gas springs for support. This allows access for cleaning of the underside of the glass.


SHUTTER ASSEMBLY

The reflectors  should be checked  and cleaned monthly  with a clean soft cloth and an alcohol based glass cleaner. ·


VACUUM PUMP
 (
CAUTION
NEVER
 
LUBRICATE
 
THIS
 
DRY
 
"OIL-LESS"
 
PUMP.
 
The
 
carbon
vanes
 
and
 
grease
 
packed
 
motor
 
bearing
 
require
 
no
 
oil.
)

QUALIFIED SERVICE TECHNICIAN ONLY!
 (
WARNING
EXTREME
 
CARE
 
MUST
 
BE
 
TAKEN
 
WHEN
 
SERVICING
 
THE
 
MACHINE
 
WITH
 
THE
 
DOORS
 
OPEN.
SEE DETAILED WARNING AT THE BEGINNING OF THE SERVICE
 
AND
 
MAINTENANCE
 
SECTION.
)

FLUSHING: Should excess dirt, foreign particles, moisture or oil be permitted to enter the pump, the vanes will act sluggish  or  even break.  Flushing of the pump  should take care of  this situation.  In order to flush a pump, remove the filter and muffler  assemblies  and introduce  several teaspoons  full of solvent* into the pump through the intake WHILE THE PUMP IS RUNNING. Flush unit in well-ventilated area. Eye protection is recommended. Keep face away from exhaust port and do not flush unit with flammable solvent. Repeat the flush procedure and, if it does not remedy the situation, remove the end plate for further examination.

FILTERS: Dirty filters restrict air flow and if not corrected could lead to possible motor overloading and early pump failure.   Clean  filters every  (4)  four months  by removing  felts  from the  filter  and washing in a solvent*. D'ry with compressed air and replace.


 (
WARNING
DANGER:
 
TO PREVENT EXPLOSIVE
 
HAZARD, 
DO
 
NOT 
PUMP
 
COMBUSTIBLE
 
LIQUIDS
 
OR
 
VAPORS
 
WITH
 
THESE
 
UNITS.
)


Recommended Solvent:	GAST Flushing Solvent, Part AH255.
DO NOT USE KEROSENE, GASOLINE or other flammable liquid.






AIR HANDLING SYSTEM

Check the condenser coils, evaporator coils, bloweiS and ducts for blockages and dust build up.














r

REPLACEMENT


POLVESTER FILM

1. Remove the plastic knobs.

2. Remove the inner film frame.

3. Remove the old plastic film.

4. Install the new plastic film. (If installing embossed film, the rough surface of film should be toward glass.)

5. Install the inner film frame.

6. Attach the plastic knobs; hand tighten only.	l






l

LAMP INSTALLATION


1. Turn OFF the lamps (see OPERATION OF THE OPERATOR INTERFACE).

2. Wait 10 minutes for lamp assembly to cool.

3. Open right side access door.

4. Disconnect lamp leads and withdraw lamp from the lamp holders.

5. Install new lamp one end at a time and connect lamp leads.


NOTE

Always install lamp with the fill tip pointing up during operation to eliminate the possibility of condensed mercury becoming trapped.



 (
CAUTION
DO NOT TOUCH LAMP WITH YOUR HANDS. Fingerprints will
 
cause lamp deterioration. Contaminants can be removed with a
 
clean soft
 cloth and alcohol. Use of lamps other than 
COLIGHT
 
original
 
equipment
 
may
 
limit
 
or
 
void
 
the
 
warranty.
)




6.  (
l
)· Close the right side access door and re apply power to machine.

7. Change the number of lamp hours to zero (0) on the lamp hour counter (see OPERATION OF THE OPERATOR INTERFACE section to change setting).

EXPOSURE GLASS
.
1. Remove the plastic knobs.

2. Remove the inner film frame.

3. Remove the plastic film.

4. Raise the outer film frame.

5. Remove the black truss head screws securing the glass retainer brackets and remove the brackets and the rubber gaskets.

6. Remove the glass.

7. If necessary, replace the 1 /8 inch thick x 3/4 inch wide gasket on the frame. Use a soft doth and alcohol to remove adhesive residue;

8. Install the new glass.

9. Attach glass retainer brackets to the frame.

10. Close the outer film frame.

11. Install the plastic film. (If installing embossed film, the rough side of the  film should be toward the glass.)

12. Install the inner film frame.
13. Attach the plastic knobs; hand tighten only.




"D" VACUUM GASKET

1. Remove  the "D"·   gasket.

2. Remove and replace the 1/2 inch wide double sided tape.



l,--
3. 
Remove the backing from the tape and attach a new "D" gasket.

VACUUM PUMP

 (
CAUTION
NEVER
 
LUBRICATE
 
THIS
 
DRY
 
"OIL-LESS"
 
PUMP.
 
The
 
carbon
vanes
 
and
 
grease
 
packed
 
motor
 
bearing
 
require
 
no
 
oil.
)




CONSTRUCTION: The outer end plate, body, rotor, and mounting bracket are all  cast  iron. Consequently,  any moi ture that accumulates in the pump  will tend to corrode the interior  when the pump stands idle. The  vanes  are made of  hard carbon and are precision ground. They  should last 5,000 to 10,000 hours, depending upon the degree of vacuum or pressure at which the pump is run.

STARTING:   If  the motor  fails to  start or  hums, pull the plug  and check  the current  rating shown on the motor nameplate. If the pump is extremely cold, bring to room temperature before starting;   If anything appears to be wrong with the motor, return the complete pump and assembly to the factory.


 (
WARNING
THE
 
MOTOR
 
MAY
 
BE
 
THERMALLY
 
PROTECTED
 
AND
 
CAN
 
AUTOMA
TlCALLY
 RESTART WHEN THE PROTECTOR RESETS.
 
ALWAYS
 
DISCONNECT
 
POWER
 
SOURCE
 
BEFORE
 
SERVICING.
)




DISASSEMBLY: If flushing does not eliminate the problem (refer to CLEANING) remove the six bolts holding the end plate to the body. Remove the end plate and the four vanes (DO NOT REMOVE THE ROTOR OR LOOSEN ANY ELECTRIC MOTOR 'THRU-BOLTS'). If the pump fails to produce the proper vacuum or pressure, the vanes could be worn. A metallic clanging could mean the rotor and body are touching. The top clearance may be adjusted by "LIGHTLY" tapping on the pump body (either top or bottom, depending upon whether clearance is too large or small).   The rotor should be turned while setting clearance to  assure that all points on the rotor clear  the body.  End clearance  for  the  drive end of .0015 and .003 for the dead end.

1PLC BATTERY REPLACEMENT

The (memory)  battery  is located in the power  supply module,  1PLC.  A long life Lithium  battery (GE #IC693ACC801) is used to maintain the contents of the memory. The battery should be replaced, following the procedure below, approximately every 4 years before a Low Battery message is displayed. If a Low Battery Warning message is displayed, DO NOT turn OFF machine. The battery must be replaced BEFORE removing power from 1PLC because of the risk of losing the machine program.·

QUALIFIED SERVICE TECHNICIAN ONLY!
 (
WARNING
EXTREME
 
CARE
 
MUST
 
BE
 
TAKEN
 
WHEN
 
SERVICING
 
THE
MACHINE
 
WITH
 
THE
 
ACCESS
 
PANEL
 
OPEN.
WHEN CHANGING 
THE BATTERY
 
WITH THE 
MACHINE 
POWER
 
ON,
 
TURN
 
OFF
 
THE
 
LAMPS
 
AND
 
VACUUM
 
PUMPS.
SEE DETAILED
 
WARNING
 
AT THE BEGINNING
 
OF THE
 
SERVICE
 
AND
 
MAINTENANCE
 
SECTION.
)


1. Operate the machine and the service power disconnect OFF (unless a Low Battery Warning message is displayed).
2. Remove the machine lower front panel.
3. With a small screw driver, open the battery access plate on lPLC.
4. Remove the old battery from the mounting clip on the back of the access plate.
5. Firmly insert the replacement battery into the mounting clip.	·
6. Remove the old battery cable connector from its receptacle and discard.
7. With needle nose pliers, push the new battery connector firmly into one of the receptacles on the board.
8. Replace the battery cover of 1PLC.
9. Replace the front access panel.
10. Operate the 1630 power ON (turn OFF then ON to reset if necessary).


 (
CAUTION
The new
 
battery must be replaced
 
within 20 minutes
 
of removing
 
the
 
old
 
battery
 
to
 
ensure
 
that
 
the
 
memory
 
contents
 
are
 
retained.
)1 .






 (
WARNING
OBSERVE
 
THE FOLLOWING PRECAUTIONS
 
WHEN HANDLING
 
A
 
LITHIUM
 
BATTERY.
 
DO
 
NOT
 
DISCARD
 
THE BATTERY
 
IN
 
FIRE.
 
DO NOT ATTEMPT TO RECHARGE THE BATTERY.
 
THE
 
BATTERY
 
MAY
 
BURST,
 
BURN
 
OR
 
RELEASE
 
HAZARDOUS
 
MATERIALS.
)

ENERGY CALIBRATION ADJUSTMENT

The PLC is equipped with two integrators for the vacuum frames.  The integrators have been calibrated	.	[ at the factory to give consistent results. The numbers are intended to be used only as a reference point
based on your results using a gray scale. To change the energy calibration follow the steps outlined in the USING MACHINE STATUS sub-section of the OPERATION OF THE OPERATOR INTERFACE
section of the manual.

NOTE

Radiometers are an excellent device used to measure intensity and repeatability. However they are subject to errors caused by calibration, spectral response, spatial response, temporal and thermal sensitivity. Once you have selected a radiometer  to calibrate the 1630 you must use the same one consistently. If the radiometer is recalibrated, you must also recalibrate the 1630.



DIAGNOSTIC AND TROUBLE SHOOTING ..

Integrator calibration (used only when the sensors have been replaced or have de-graded due to age).

1. Remove front panel.

2. Connect a 0-10 VDC (high impedance) voltmeter  to 1PLC"IP-2  terminals 3 and 5  for upper lamp and terminals 4 and 6 for the lower lamp.

3. With the shutters closed adjust the "zero" potentiometer on 1IN  and 21N to  + .02  VDC.

4. Operate the machine to an exposure mode to run lamp at high intensity with the shutters open and adjust the "span" potentiometer to + 8.0 VDC.
5.  (
l
)Repeat steps 3 and 4 until the voltmeter reads "+ .02 VDC" with lamps at low intensity and the shutters closed and voltmeter  reads  "+ 8.0  VDC"  with lamps at high intensity and the shutters open.

QUALIFIED SERVICE TECHNICIAN ONLY!
 (
WARNING
NEVER
 
OVERRIDE
 
THE DOOR INTERLOCK
 
SWITCH
 
WHICH
 
INTERLOCKS THE LAMP POWER
 
CONTACTORS
 
SUPPLYING
 
POWER
 
TO
 
THE
 
LAMP
 
POWER
 
SUPPLY.
EXTREME CARE MUST BE TAKEN WHEN TROUBLESHOOTING
 
THE
 
MACHINE
 
WITH
 
THE
 
DOORS
 
OPEN.
SEE
 
DETAILED
 
WARNING
 
AT
 
THE
 
BEGINNING
 
OF
 
THE
 
SERVICE
AND
 
MAINTENANCE
 
SECTION.
)

DIAGNOSTIC FAULT REFERENCE TABLE


The operator interface will display the following self diagnostic messages.


UPPER LAMP HAS OVER HEATED LOWER LAMP HAS OVER HEATED CABINET OVER TEMP FAULT UPPER THERMOCOUPLE BROKEN LOWER THERMOCOUPLEBROKEN CABINET THERMOCOUPLE BROKEN FRAME THERMOCOUPLE BROKEN TRAY DRIVE FAULT
UPPER LAMP FAILED TO START LOWER LAMP FAILED TO START SHUTTER INTERLOCK FAULT
LOW BATTERY IN PLC REPLACE BATTERY






[image: ]

6.	PARTS CALLOUT

This section lists replacement parts for the 1630. When ordering parts be sure to include all information shown on the machine's specification plate along with the COLIGHT part number and quantity of the part ordering.

All request for parts should be addressed to your COLIGHT dealer.

If further assistance is required, contact the COLIGHT Parts Department at:



COLIGHT
825 Lehigh Avenue Union, New Jersey 07083
U.S.A.



PHONE:
FAX:


(908) 688-0050
(908) 686-8404
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II	· Orderi.ng Parts for your	II
I	I
I I	New PCB Equipment 	II
I i
II is now easier than ever! 	II
:ii	ii
 (
I
)I	I
i
j	Call Equipment Technologies, Inc.
iI	1-603-881-5253 	I
I	I
I I
Ii	I
II It's as simple as that!	II
I
i	I
 (
i
)I	I
ij
I No matter where you are, Quality Original Equipment   Parts for your PCB I
I Equipment is but a phone call away!	I
 (
I
)I	I
I Your call will automatically be routed to ensure that you will receive fast, I
I courteous service when you want it.	Ii
 (
I
i
i
)I	I
And, we offer replacement OEM parts on most every make of PCB equipment too! I
i	i
I Give it a try, we're here to keep you in production.	Ii
I	iI
 (
I
)i	i
u	i11
I
I	19 Park Ave • Hudson, NH 03051	i
i	Tel: (603) 881-5253 • Fax: (603) 881-5304	I
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SECTION A-A
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PIPE INSULATION  ON  BOTH
INLET AND OUTLET WATER   LINES


1"	MPT INLET WATER   LINE


1" MPT OUTLET WATER   LINE



m■



CONNECT TO  MACHNE  DISCONNECT







COMPRESSED. AIR LINE -
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MACHINE SUPPLY  LINE


MACHINE MAIN POWER DISCONNECT DEPENDENT ON MACHINE VOLTAGE SUPPLIED BY CUSTOMER




OPTIONAL	WATER	COOLED VERSION




---'-----.
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1630
MACHINE
 
ELECTRICAL
 
REQUIREMENTS
VOLTS
PHASE
HZ
AMPS
208
3
60
90
220
3
50
90
230
3
60
90
380
3
50
50
415
3
50
50
460
3
60
45
)CHILLED WATER LINES
45'   F  (7.2'  C)
8  GPM  (30.28  litre/minute)


 	53.13 INCHES
135 CM	  



,  











70.67 INCHES
180 CM









COMPRESSED AIR (60	TO 80   PSI /	1 CFM)


MAIN POWER SUPPLY LINE CONDENSATE HOSE HOLE




OPTIONAL WATER	COOLED VERSION





AIR CONDITIONER DISCONNECT DEPENDENT ON A/C VOLTAGE SUPPLIED BY CUSTOMER .

A/C	CONTROL   WIRE   (NUMBERS   67   & 68    /    24 VOLT AC)


A/C  SUPPLY  LINE



















CONNECT TO   MACHINE   DISCONNECT



LOW VOLTAGE TERMINAL BLOCK · MOUNTED TO REAR CABINf,T WALL





[image: ]MACHINE SUPPLY LINE




COMPRESSED   AIR   LINE

MACHINE MAIN POWER DISCONNECT DEPENDENT ON MACHINE VOLTAGE SUPPLIED BY CUSTOMER

AIR CONDITIONER VERSION
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MACHINE
 
ELECTRICAL
 
REQUtREMENTS
VOLTS
PHASE
HZ
AMPS
208
3
60
90
220
3
50
90
230
3
60
90
380
3
50
50
415
3
50
50
460
J
60
45
) 	53. 13 INCHES    	
135 CM
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STANDARD
A/C
 
ELECTRICAL
 
REQUIREMENTS
VOLTS
PHASE
HZ
AMPS
208
3
60
25
230
3
60
25
380
3
50
15
415
3
50
15
460
3
60
15
) (
OPTIONAL   
HIGH
 
CAPACITY
 
A/C
 
ELECTRICAL
 
REQUIREMENTS
VOLTS
PHASE
HZ
AMPS
208
3
60
40
230
3
60
40
380
3
50
25
415
3
50
25
460
3
60
20
)lP
70.67 INCHES


REFRIGERANT SUPPLY

LINES_/

180   CM
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LOW
 
TEMPERATURE
 
KIT
 
ELECTRICAL
 
REQUiREMENTS
VOLTS
PHASE
HZ
AMPS
208,220
230
1
50/60
2
380,415
460
1
50/60
2
)i
COMPRESSED AIR (60 TO 80 PSI / 1 CFM)

}' q q

 (
/
\\
)..98.






MAIN POWER






SUPPLY LINE
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CLEARANCES
 
AROUND
 
A/C
OVERHEAD
48"
122
 
CM
REAR
 
&
 
SIDES
12"
30
 
CM
SERVICE
 
ACCESS
 
SIDE
24"
6
.
1
 
CM
)A/C CONTROL WIRE	CONDENSATE HOSE HOLE





AIR CONDITIONER VERSION
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GLASS FRAME ASSY
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\J

207.J -00 207J6-00 207J7-00 207J8-00 J0201$.-0J
.)0716-00
J2189-00 43427-00
4J428-00
4J4◄6-00
-4J4_6J-00

u.,:..eou
PILI.OW-BLOCt< BEARING
CRANK ARM
SWIVEL
CAPACITOR - 7.5.lr,ffO DUAL INL!T BLOYIER CAPACITOR MOUNTING KIT OtvtRTER SHAF-r
OIVERTER
.DIVERTER BLOCK
BLOWER PLATE

SECTION s s	SECTION C-C


1JC (UPPER ASSY)
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14-'-0 HEX K[PS NUT (8)
/<-<O X J/< LG PAN HD (8)


#10-16 X 1/2" LG SELF OlllLL HEX HO (2)
J)(6T)

VIEWING LAMP  ASSY
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ROUND SP AC(R
.BUt,,1P[R SPROCKET JOT SPROCK(T 14T
SPROCKEl 14T W K[YWAY
SPROCKET.JOT·w1s(T SCREW
J PITCH CHAIN
MAST£.RUNK
FI.ANC(0 BAU BEARING
. R[TAINER RINC WIRE CUP CARRI AC( 90L T
S(TSCREW 7/HJ·X J/8
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OTY/
 (
'
)'
2
2
2
1
l
2
A/R
1
 (
.
)2
2
 (
•
)'
2
1
1
1
'

 (
'
) (
•
)'	I
 (
I
)'	•
 (
'
)'	I
 (
'
)'	I
 (
'
)'	-	46
'

g7    J2188-01 J21e7-00
72  32194-00
7J   32197-00
 (
.,
)77      J2225-00
79  4J25J-01
ea   •J2 -oo

TH(Rt.tOCOUPL[  CABL[	1
 (
'
) (
TRAY
 
DR
11,,
(
·
 
SWITCH
'
)TRAY ORI\,( MOTOR
VACUUM S'MTCH
 (
'
)1
 (
'
)TRAY MOTOR  BRAI<[
CABIN(T BRUSH EXTRUSION
CABIN[ T BRUSH	I

''	., .4J259-01

510(  BRUSH	.2

''
''I	•	•
@--!
 (
'
)''  '
 (
'
)'
'I
 (
•
)I




v: /
'


lr--<"

._-
v
 (
,
,
 
,
,
)/1 , ,j
Io
I 0
 (
,
 
,
), ,
 (
,
,
 
,
),, ,,
,,,,

:


 (
''\
)::
I I
0 I
 (
''
)'·'
I 0

•o
 (
••
)I	.,
 (
••
)••
••
l(
 (
i
\
)108
10•
 (
'"
)IIJ

43260-01
•J••7-00
4.)449-00
:◄,H, .. -oo
•J• -00
43441-00
 (
100
J•e
♦
-
oo
PU:NUW
 
CROSS 
 
t.l
(MBER
•
1
:
0
1
/
J
.
.
4
.
J
4
.
7
=
J-
0
=
0
="
-
S
P
l
R
-
O
-
C
K
"
(
-
T
=
B
=
l
O
-
C
"
K
"='--
107
500e1-00
(
DC(
 
TRIM
)4J4U:-00



8-00 (S020-18 20739-01!1

$10( BRUSH EXTRUSION CHAIN ATTAClril(NT BRl<T TRA'f ORI-.{: S'HAr T
RAIL CAP
UPPER UV SO,iSQA BRl(T SPROCK[ T PIN
TRAY S'MTCH BRKT




1/4T\JBl"i!C
HUY UWIT S'MT01
PN(UVA TIC CYUNO(R

2

I
2
1
2
1
2'
----17-.fT:_
$0   rT
2
2

I
I	I\

'I
 (
'
)0	'	''
'

20739-04
•J•e&-00

PN[U1,1AJ1C fl.OW CONTROL
 (
'
)BR.A.I(( PLAT(

 (
I
)I
I
 (
'
)I I I
 (
\\
)I	/
I I I
' : I
 (
\
) (
8-J
2
 
X  
 
J/S    
 
TRUSS
 
HO
) (
4
) (
••
' 
 
•
•10
)     -     J ---\\:\  ·--------------1------l--'--l--/-/  - "

'
 (
'
),'.
I

-•I
'I
I
1  ,.	.._,I

'.	i\,'-'"":.:.J,.="-"'-'--'='-'--"'""'	'-'-
:'
'	J7
66
67



6-J2UNC X J/8  '1.AT HD (4)

#8 STAR WASHtR    4	\
?J	J	If rt.AT WASHER    4	81
\\

82


 (
1/
4
   
 
STA
R
  
 
WASHE
R
   
 
1
0
)1/4-20 x J/8    muss HO 11ol	SECTION
1/'     f"LAT WASH[R 10


D-D

1/4-20 l<EPS. NUT {4)

SHOWN WITHOUT  BLOWER  ASSEMBLIES.  DOORS  ANO  SLIDES

FINAL ASSY - MID SECTION 10677-XX




""''

....,,





O( fl()Of

22 20178-19
2◄ 20196-01

SPROQ<ET 14f- W    (YWAY
VNION rrc





I
--;'I--.
I   I
I   I
0    I
 (
I
   
I
),-	,--I r-'I
I I I I I I I I
I
I I I I I I I I I I I I I
'

26
27
J2 50
69
8J
89
108
llJ
11,4

20278-02
20278-02
204J9-00
30027-00
· .32187-00 4J261-00
4.3'426-00
066 00
207J9-08
207J9-04

J Pll'CH CMAIN	A R lr,USTERUN)(
8AR8 UNION Tt:E INTERLOCK S'MTCH TRAY ORl'-'t MOTOR WAR>,1/!)ANC(R DECAL INTERLOCX BOX
I 4 T\JBlNG	A R
PNEt.JUA TIC CYUNOtR
PNEUMATIC F'LOW CONTROL


27 26	----------------------------------------------------­-----

..,_.._........_..... ............

. ;   ,	- .. -	- -	- - -	



 (
'
)ti
 (
_,
)1:'4-
I ,,
I I I
 (
'
)'I
I I I
I I I

. "

 (
I
) (
r
)::i1.,,
I I I I I
I
 (
I
)I I I I I I I I I
:
I
-
I   I
I I   ' I
I I  ' I
""".'-r-'
''



--.-

,
--._-   l  -   -     .,._..._- "_'-  :. _    .,,_.._.,,_-·..,_-  .._..._-:. ,._.._"'L.,._--    -....-...   ,   -     .,_,_..._..._..._J. 	'IT

,"',
,,"",,
,",
,",
""
 (
,
"
"
,
)"
,",
 (
"
)"
,"",
rn"
'"
 (
"
)"
"



VIEW 8-8
SHOWN·WITHOUT DOORS
FINAL ASSY '-- LEFT SIDE VIEW
10677-XX






 (
rT
)i I
.	97	I
1/4-20 )(  5/8    PAN HO (4)
1/4  ST.AR  WASHER (4)	UPPER F"RAt.lE
ASSEI.IBL V
iF   ICIlI:I C:l  li,ttiJ,b   :
'

- ,	,....,,	--	orr/"n"


 (
©
) (
l(
)e78-00
CONfflOl
 
PAN[
l
 
ASSY
10682-00
ROU.OUT
 
fRAM
[
 
 
ASSY
1oee
◄
-
oo
LOWCR
 
SHUTTER
 
I.SSY
•
10G8
◄
-01
UPP(
R
 
SHUTT(R 
 
ASSY
'
200J1-00
I
 
•  
 
VAC'\
JUlot
 
HOS(
A
 
R
II
20074-02
CAPAOTOA
 
SRl
<T
14
20102-02
STRAIGHT
 
BAAB
 
nTTING
1S
201CKl-0I
BAAB
 
ELS(
)¥(
,
2
.
5
20198-00
1
 
4
 
H[
X 
 
PlUC
-
20271-02
J
 
P1TCH
 
CHAIN
A
 
R
,
2
.
7
20278-
0:Z
MASTERUNk
.
'
:ZOJM
-00
ll-4[
Rt.i
:OJACtCET
 
SL[[
 
NG
Jn
l3
20•U0-00
FRONT
 
PAN(
t
 
HANot
!
2
J5
20442,-
00
ICXLR
 
ROULR
2
.
J
,
9
20607-02
COTTtlt
 
PtN
 
J      
 
X
 
1-1
..
·
20899-00
CVJrilP
••
2010-.00
HCX
 
H.ANCC
 
BOLT
30027-00
NltRLOCK
'
 
SWIT(
>t
53
30208-04
C.APAOTM
 
15MrD
 
6CHZ
53
J02oe-oe
CAPAOTOllt
 
2
 
-
 
:l
<>'Z
""
·
J0711-00
SHUTTtR
 
91..
O'IIIIER
 
6CHZ
.
""
,
30710-01
"
.
SHUfT
[R
 
8LO-.C.R 
 
-z
12
J20e8-00
U.V.
 
UCHT
 
SENSOR
.,
32134-00
' 
CAPAO
 
f(
)A
.
 
TERMINAL
 
C
.
.,
32184-00
1
 
a
 
PHONC
-
 
P.
\.
uc
Ji1M-O1
CABlL
 
A.SSCM
8L
 
Y
••
31184-02
T>
iCRMOCOUPlL
 
P
\.UC
7t
32114-00
"
VACUUM
 
SWITOi
"
32197-00
TRAY
 
ORl
\1:
 
S...
 
T
74
32199-00
IR
 
TH(
RWOCOUPU"
,
75
32.20&-,.00
MAIN
 
·
Q4
SCONN(
Cf
.
,.
,
31208-00
OISCONNCCT
 
HANOtL
..
40\11-00
sP
{
OflCA
 
TION  
 
TAO
4Jl81-00
WARNING
   
AHGER
 
OCCAt
.
·
••
•3-412-00
CHAIN
 
ANOtOA
 
Pf,I
4l42e-oo
•
ntRLOCK
 
 
eox
.
u
,
"
43-451-00
lO'lftR
 
FRONT
 
PANCl
43454-00
RAIL'
 
CAP
••
43458-00
UPPCR
 
UV
 
SCNSOR
 
8Rkr
95
4l457-00
LOWCR
 
UV 
 
SfHSOA
 
 
8 KT
.,
•J•
 
-00
IA
 
THERMOCOUPLl
 
BRKT
.
4J4$9-00
VACUUM
 
UN(
·
 
91.CX:X
102
43475-00
WHEEL
 
lmKT
110
fVSOS-O2
3
 
8
 
VACUUM
 
HOS(
120
1O739-TJ
8
UU(
H(AO 
 
rlTTINC
)©

DETAIL M

LO'!11£R FRAU(	I

.....,,,

 	ASS(1,j8LY     J1


♦--.-. --
9J   !!	0

·\	©
'.\',
'I
I I
,'
I   · 84





 (
-
-
 
:::it
----
) (
._---._'
...;.
) (
.f
 
.,
) (
,=
_;J-<
f'y
•$---"7""'
).

:		□	I

')   '
 (
.
 
....J
)------------------

....,

r---,	:
 (
..
)----------------J
 (
/4'
)- --
 (
'
)-·-·     I I I I
I
I
8-J2 X 1/2     SELF TAP	I

PAN 1-iO (1)
f8 STAR WASHtR (1)
76

62	I
 (
'
)65	I
95
:'
I
 (
67
),-:'--

'I      'I
'I     'I
'-- -
:


C
VIEW A-A
SHOWN WITHOUT DOORS

=-1NAL ASSY - RIGHT SIDE VIEW 10677-XX



   ,  

It is usually quickest and least expensive to send the unit in for repair. All returns are FOB, Benton Harbor Michiga USA. Authorized service facilities are located at:



GAST MANUFACTURING CO., ltd
Halifax Road, Cessex Estate
High Wycombe, Bucks HP 12 3SN ENGLAND
PHONE:  High Wycombe 23571

GAST MANUFACTURING CORP
505 Washington Avenue
Carlstadt NJ  07072
PHONE: (201) 933-8484

WAINBEE, Ltd
5789 Coopers Avenue Mississauga Ontario CANADA L4Z 3S6 PHONE: (905) 568-1700


GAST MANUFACTURING CORP
2550 Meadowbrook Road Benton Harbor Ml 49022 PHONE: (616) 926-6171


BRENNER-flEDLER & ASSOC
13824 Bently Place
Cerritos CA  90701
PHONE: (.213) 404-2721

WAINBEE, Ltd
215 Brunswich Boulevard Point Clair Montreal CANADA H9R 4R7 PHONE: (514) 697-8810
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