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A. GENERAL

Du Pont’s Hot Roll Laminator/Cleaner (HRL-24) is de-
signed for use with RISTON® photopolymer film resist.
The Laminator uses large-diameter, internally heated rolls
and incorporates solid state temperature controls to
achieve optimum lamination. The heated rolls are in inti-
mate contact with the resist and transfer heat directly to it
and the boards. The Cleaner reduces lamination defects
caused by dirt or particles between the resist and the
board. As the board enters the laminating rolls, static bars
neutralize the dirt-attracting electrostatic charge which
builds up as the polyolefin is separated from the resist;
brushes and vacuum simultaneously remove dust, chips,
and other particles from both. sides of the board, making
cleaning an in-line operation. Heat and pressure are con-
trolled automatically. A built-in exhaust system removes
resist fumes.

The Cleaner is an integral part of the Laminator's feed
table and lifts out easily for film thread-up. The cleaning
brushes are adjustable for normal board thicknesses and
are a “snap-in” type for easy cleaning and replacement. A
cabinet houses the vacuum blower and supports the
Laminator at an optimum height for board feeding. The
Laminator is powered from the support cabinet.

The Laminator includes Air Power Assist which provides
up to three times the standard laminating pressure for
improved resist conformation over irregular surfaces. This
additional pressure is essential for dry film phototape
lamination and may be used whenever additional roli
pressure is needed for special lamination requirements.
The Air Power Assist has an adjustable board sensor and
an air pressure regulator to control laminating pressures.

The HRL-24 Laminator/Cleaner will laminate RISTON®
photopolymer films to one or both sides of pcb copper
laminate, chemical milling metals, and additive circuitry
substrate materials. Materials may be up to 610 mm
(24 in.) wide and 6 mm (0.25 in.) thick. Maximum film
width is 610 mm (24 in.).

B. SAFETY
1. LAMINATOR’S SAFETY FEATURES
a. Switch Barriers: The control switches are

protected by barriers so that they cannot be
turned on inadvertently.

b. Low Voltage Switches: The control panel
switches are low voltage (24 V) rocker
switches for operator safety. )
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. Emergency Stop Switch: Located on the

top of the Control side, this palm-type switch
enables the operator to shut off the electrical
power to all Laminator functions and to the
static eliminator bars. It will not disconnect
power to the blower or to the flange heaters on
the exhaust hood. After releasing the
emergency switch, you must restart the Power,
Drive, and Heaters switches for the Laminator
functions to operate.

. Roll Grounding Brushes: These provide a

positive ground should the heater element
short to the roll.

Circuit Breaker Overload Protection: Both
the main power supply and the laminating roll
drive are protected by circuit breakers. Fuses
protect all other circuits.

Quick Disconnect Air Line: Located on the
bottom of the rear cover (toward the Drive
side), this fitting allows the operator to quickly
disconnect the air supply to the Laminator.

. Internal Air Pressure Regulator: This pre-

vehts the operator from increasing the air pres-
sure beyond safe limits.

. Protected Microswitch: The board sensor

microswitch is under the side cover with no
exposed electrical wiring.

“Twist-Lock” Receptacle: A NEMA-ap-
proved receptacle is supplied which matches
the Laminator’s line plug.

2. CLEANER’S SAFETY FEATURES
a. Large Capacity Exhaust System: The

exhaust ducts built into the Cleaner's feed table
remove potentially harmful resist fumes from
the Laminator. The two-speed blower (60-Hz
units only) provides low-noise fume exhaust
when boards are not being laminated. The
Cleaner's exhaust outlet must be connected to
the plant's outside exhaust system; do not
connect it to a return air or ventilation system!

. Exhaust Duct Heaters:

(1) The flanges on the exhaust hoods are
heated to prevent resist fumes from con-
densing in them, thus preventing operator
contact with potentially hazardous mate-
rial.

(2) The flange heaters on the exhaust hoods

will only heat when the feed tableis in place
and the exhaust blower is operating. This



[image: image3.png]prevents the hoods from overheating and 3. SHIPPING WEIGHT
protects the operator from exposed hot

Laminator: 84 kg (185 Ib.)
surfaces.
Stat Ef atore: The static eliminat Base Cabinet: 178 kg (392 Ib.)
c. Static Eliminators: The static eliminators .
which remove the dirt- and dust-attracting :ioézlt;er Capacity 262 kg (5771b.)
charge caused by the polyolefin being stripped ) y
from the resist are shock free. N (TVYO)i Laminati 1000 watts each
ominal Laminatin
d. Fused, Unexposed Power: Temperatures: 9 99°C-104°C
(1) Power for all system components is fused (210°F-220°F)

and distributed from a covered electrical
box in the cabinet. There are no exposed
wires or connections in the cabinet nor are
there any electrical components on the
Drive side of the Laminator, ensuring that

(Refer to RISTON®
film data sheets for
specific recommended
temperatures.)

mechanical work can be done safely. 4. MAXIMUM PANEL SIZE
(2) The blower switch for both 50-Hz and Width: 610 mm (24 in.)
60-Hz units controls the power to the Thickness: 6 mm (0.25 in.)
Laminator. For any Laminator functions to
operate, the blower switch must be on. 5. LAMINATING ROLL SPEE_D
€. Guards: The fan belt and pulleys housed in Spe?ed Rangfe. 0to 4 m/min. (0 to 13 fom)
the support cabinet are protected by guards to Typical V\{orkmg ,
protect personnel during maintenance. Range: (142tct>061f.8mr;]/mm.
f. Blower Motor Circuit Breakers: The two- P
speed blower motor (60-Hz units only) is sepa- 6. ELECTRICAL
rately fused for each of the two windings. Thus, Services Required: 200/240 V, a.c., 50/60 Hz,
the blower cannot run beyond its intended single phase, 30 A
capacity at either speed. Connection: plug-in; twist-lock
receptacle supplied
3. SAFETY INSTRUCTIONS Power Rating: 18 A, 230 V, 4140 W
Important safety recommendations are inter-
spersed throughout this manual. 7. EX:IQUSdT FLOWBRSAT}/E in. (300 cfm)
. . . igh Speed: .5 m¥min. cfm
A_‘ WARNING ' and instructions in boldface Low Speed: 3.7 m¥min. (130 cfm)
type emphasize potential personal safety (60-Hz units only)
hazards. Exhaust
Connection: 102 mm (4 in.) dia.;

A CAUTION! refers to potential equipment dam- light-duty PVC

age. plastic recommended
A NOTE conveys special information or em- Compressed
phasizes a particular instruction. Air Supply: 345 kPa
[3.5 kg/cm? (50 psig)]
Not required for normal
C. SPECIFICATIONS (Not requi
1. DIMENSIONS Operating Air
Width: 1070 mm (42 in.) Pressure Range: 0-40 psig
Length: 735 mm (29 in.)
Height: 1525 mm (60 in.) 8. FILM SUPPLY
Feed Table Height Maximum
(approx.): 1070 mm (42 in.) Film Width: 610 mm (24 in.)
Maximum
2. WE.IGHT (APPROX.) Roll Dia.: 255 mm (10 in.)
Laminator: 73 kg (160 1b.) Adapters supplied for
Base Cabinet: 163 kg (360 Ib.) . 76 mm and 152 mm
Total: 236 kg (520 Ib.) (3in. and 6 in.) L.D. cores
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The following are options for use with the Laminator/
Cleaner. See Section Vi — Parts — for the part numbers
and ordering information.

1. HEAVY DUTY LAMINATING ROLLS

These rolls, which are stiffer than the standard
ones, are normally used with Air Assist when more
rigid rolls are required. The heater is permanently
vulcanized inside the roll and is not replaceable.

The rolls should be used in pairs and are available
in 1.65 mm (0.065 in.) rubber thickness only. They
are easily recognizable by their green roll covering.
Rubber recovering is available through Robinson
Rubber Company. (For details, see the Robinson
brochure at the end of Section Vil.)

2. THICK RUBBER LAMINATING ROLLS

These rolls are used for boards with unusual sur-
face irregularities or depressions, such as multi-
layer circuit boards. The rubber thickness is 3.8
mm (0.150 in.) versus 1.65 mm (0.065in.) used on
the standard rolls. Because the thicker rubber
covering has a slower heat transfer response, the
temperature control is somewhat less accurate.
These rolls are not recommended for regular use.

Use these rolls in pairs only. Rubber recovering is
available through Robinson Rubber Company in
3.8 mm (0.150 in.) covering only. (For details, see
the Robinson Rubber brochure at the end of Sec-
tion VII.)

July 1983

3. FLAT FEED TABLE AND EXIT TRAY

These trays can be used when laminating thin,
flexible substrate material to prevent it from drop-
ping between the rollers inthe feed table and in the
exit tray. These removable stainless steel trays
simply snap over the rollers of each table. The feed
table edge guides are not adjustable with the flat
tray in place. By ordering the Du Pont engineering
drawing kit, you can have the trays fabricated lo-
cally or in-house. The trays can also be ordered
from Du Pont on a special-order basis only.

. OVERDRIVE DISCS

These discs are used when laminating dry film
phototape or other narrow resist off-center (at
either end of the laminating rolls). They balance
the polyolefin take-up roll, preventing it from
leaning to one side, and permit centering boards
properly. For installation procedures and further
information, see Section IlI-G.

. OPTIONAL FILM ALIGNMENT

MANDREL

There is an optional film alignment mandrel availa-
ble which allows the operator to align the film pre-
cisely and easily without loosening the core
chucks. One alignment mandrel is used as the
lower supply roll with one standard supply man-
drel for the upper roll. For ordering information, see
Section VI — Parts.
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Figure II-1. Accessory Ki
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Il. INSTALLATION

GENERAL

The Hot Roll Laminator/Cleaner (HRL-24) is delivered to
the user fully insured. The Du Pont Company will make
delivery arrangements to the user’s location. A Du Pont
representative will install the HRL-24 at no additional

cost.

It is the customer’s responsibility to check for shipping
damage at the time of delivery. If damage is noted, submit
a claim with the carrier and notify your RISTON® Techni-
cal Representative.

The customer is also responsible for:

1.

Providing the Du Pont Company with specific deliv-
ery instructions.

. Having the necessary equipment, such as a fork

truck, hand truck, or dolly, and the personnel avail-
able to unload the HRL-24 Laminator/Cleaner.

Preparing the installation site, including utilities and
construction, checking clearances, and removing
obstructions prior to delivery.

. Moving the unit to the installation site and position-

ing it.
Providing the necessary exhaust duct connections
to the cabinet.

. Providing the electrical power and compressed air

to the unit.

INSTALLATION SITE

. ROOM LIGHTING

Since RISTON® photopolymer film resist is photo-
sensitive, it must be used in areas where no daylight
or white light enters. The HRL operating area must

be illuminated by yellow light (gold fluorescent)
only.

. CLEARANCES

The HRL-24 is equipped with a support cabinet
which houses the exhaust system. The unit is
1070 mmwide x 735 mm long x 1525 mm high (42
in. X 29 in. x 60 in.). The room should be large
enough to allow 1 m (3 ft.) clearance on all sides of
the unit.

INSTALLATION
PROCEDURES

1. UNCRATING THE CLEANER
COMPONENTS
a. Cut off the crate bands and remove the box lid.
July 1983

b. Lift off the outer box and remove the corner
supports; discard.

c. Lift the top box off the support cabinet. Do not
discard this box — it contains the feed table,
the static bars, and other important Cleaner
components. Set the box by the Laminator site;
do not remove the contents.

d. Lift the support cabinet off the skid.

. UNCRATING THE LAMINATOR

a. Remove the bands, top, and sides from the
crate.

b. Remove the Accessory Kit from between the
foam cushions under the machine; keep the kit
with the Laminator. The Accessory Kit contains
the following (see Figure 1I-1):

(1) Instruction manual

(2) Electrical, pneumatic, and wiring diagrams

(3) 20-amp receptacle

(4) Spare Fuse package

(5) Heater removal tool (for laminating roll
heaters)

(6) Ball plunger wrench (for supply mandrel
spring plunger adjustment)

(7) Air Assist accessories: Filter-regulator,
mounting bracket with screws, gauge,
connection fittings, ¥-in. nylon tubing

(8) Stick-on metric/English conversion label

(9) Right-angle flag terminals (for rotary con-
nectors).

¢. Remove the package of four, 6-in. core chuck
adapters from under the machine. Keep them
with the Laminator.

d. Leave the remaining parts taped to the unit.

. POSITIONING AND LEVELING

Place the support cabinet in its operating location.
The square cutouts for the Laminator feet must be
toward the entrance end. The exhaust duct flange
must be on the left side of the cabinet as viewed
from the entrance end.

Level the cabinet in both front-to-back and side-to-
side directions; there are adjustable leveling feet at
all four corners of the cabinet.

Place the Laminator on the top of the base cabinet
with the entrance end feet positioned inside the
square cutouts on the top of the cabinet. Level the
Laminator in both directions using its leveling feet
for adjustment.

1I-3
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The Laminator/Cleaner requires one 230 V, 60-Hz
(220 V, 50-Hz for export units), 30-amp, single-
phase power source. Power for all components is
fused and routed through the support cabinet; the
blower switch for both 50-Hz and 60-Hz units con-
trols the power to the Laminator receptacle on the
support cabinet. A 2.4 m (8 ft.) power cord with a
30-amp, twist-lock plug is located on the left side of
the cabinet for connection to the power source.
Discard the 20-amp receptacie supplied with the
Laminator. A matching NEMA-approved, twist-lock
receptacle is supplied with the Cleaner for use
when the customer’s receptacle does not match
the plug. We recommend changing the receptacle
if necessary.

5. EXHAUST

The Laminator/Cleaner’s exhaust system termi-
nates on the left side of the support cabinet with a
102 mm (4 in.) diameter connection flange protrud-
ing 51 mm (2 in.) from the side of the cabinet. (See
Figure 11-2.) The customer is responsible for provid-
ing exhaust ducting to the cabinet. This ducting may
be connected to a plant exhaust system if desired
but must ultimately terminate outdoors.

@

Figure lI-2. Exhaust Duct
WARNING

Do not connect the exhaust to a return air or
ventilation system! Resist fumes in the exhaust
can be hazardous to employees. The exhaust
system must be vented to a building exhaust
system or directly outdoors. If the exhaust sys-
tems of several Laminator/Cleaners (or other
pieces of equipment) are connected to one main
duct, be certain that the main duct does not
restrict the Laminators’ airflow or cause it to
blow back into the yellow room through a unit
not in use.

-4

NOTE: We strongly recommend using rigid

PVC plastic pipe, such as inexpensive
sewer grade pipe, for the external
exhaust duct. This material will effec-
tively reduce the noise level of the
high-speed blower in the cabinet.

Do not reduce or restrict the external exhaust duct
in any way. Avoid duct lengths over 12 m (40 ft.),
duct heights over 6 m (20 ft.), or extensive bends
and elbows.

. COMPRESSED AIR

For the Air Power assist function, the customer
should supply a minimum of 345 kPa [3.5 kg/cm?
(50 psig)] compressed air.

Normal consumption is less than 0.03 m¥min. A
filter-regulator with a gauge, mounting bracket and
screws, and an outlet fitting, as well as nylon tubing
and a quick-disconnect fitting to connect to the
Laminator, are provided in the Accessory Kit.

The air supply line must terminate with a a-in. NPT
male fitting for the inlet of the filter-regulator. Install
the Vs-in. tubing X Ya-in. brass NPT outlet fitting
and pressure gauge on the regulator. The regulator
should be attached to the air supply line and
mounted vertically in a convenient location for
operator adjustment. Use Teflon® tape on all fitting
threads.

To install the nylon tubing to the regulator, simply
push the tubing into the outlet fitting until it stops.
Install the quick-disconnect fitting to the other end
of the nylon tubing. (Cut off any excess tubing be-
fore attaching the fitting.) Loosen the nut on the
quick-disconnect fitting, insert the tubing, and
tighten the nut. The quick-disconnect attaches to
the Laminator at the bottom of the rear cover to-
ward the Drive side; it is labeied Air In.

Compressed air is not required for Laminator opera-
tion. Air power assist is available, however, and can
be utilized for special lamination requirements.

. INSTALLING THE CLEANER

If a RISTON® Equipment Service Representative is
not available to install the Laminator/Cleaner, there
are complete installation instructions in the Cleaner
box. Follow all the procedures, including those for
checkout and adjustment; check the exhaust
airflow as described below.

The Cleaner operates at maximum efficiency with
the high speed airflow maintained at 8.5 m¥min.
(300 cfm). If the customer is installing the exhaust
system, use an airflow meter and/or a manometer
to measure the airflow in a straight section of the

July 1983



[image: image10.png]external duct close to the support cabinet but 0.6 m
(2 ft.) from any bends. Turn on the Blower; the
switch is located on the right side of the support
cabinet.

NOTE: The Laminator’s Power and Drive
switches must be on for the exhaust
blower to operate at high speed.

If the above standards are maintained, auxiliary
exhaust blowers should not be required. The lower
speed airflow of the two-speed blower (60-Hz units
only) is sufficient to remove heated resist fumes
after lamination.

WARNING

Do not turn off the blower immediately after
lamination! Aliow the blower to run 15-20 min-
utes after laminating has stopped to ensure
that all resist fumes are removed.

D. CHECKOUT PROCEDURES

These checkout procedures are in addition to those
given in the Cleaner Installation Instructions. Be sure to
complete both sets of procedures before operating the
unit.

1. Wash the laminating rolls and supply mandrels
with a water-moistened sponge. Use soap if
necessary.

2. Check that the roll temperature sensors have
proper contact with the laminating rolls. The ther-
mocouple junction must be directly over the con-
tact point with the roll. See Section V - Service — if
alignment is necessary.

3. Make sure the O-rings on the 51-mm (2 in.)
exhaust connections are in place.

4. To make sure the upper laminating roll lifts freely,
open and close the laminating rolls by turning the
open/close lever until the detent is felt. Leave the
rolls open.

5. Try to shift the laminating rolls from side to side. If
either roll shifts, check the eccentric locking col-
lars on the Drive side bearings. These collars
should be tight on the eccentrics and the setscrew
fully tightened. (See Section V for details.)

6. Make sure the Main Power circuit breaker is on.

The circuit breaker switch is under the exit tray on
the Control side. The switch should be up.
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NOTE: The Main Power circuit breaker con-
trols Laminator functions only; it does
not control Cleaner functions.

7. Make sure the Emergency switch, located on the
top of the Control side cover, is up. If itis down, pull
up on the switch to release it.

8. Turn on the Blower switch. Make sure the exhaust
end of the feed table is securely seated on the
51-mm (2 in.) ducts. If an air leak is heard, lift the
exhaust end of the feed table and drop it again onto
the duct connections to get a good seal. If the
connections do not seal, they must be realigned
until a good seal is achieved. See Section V —
Service — for alignment procedures.

9. Turn on the Power switch; this is a momentary
switch which should return to its middle position.
Check the Emergency switch by pushing it down
until it latches. The power should go off.

WARNING

The emergency stop switch on the Laminator
will not disconnect power to the blower or to the
flange heaters on the exhaust hood. It will dis-
connect power to the Laminator functions and
to the static eliminator bars.

Reset the Emergency switch by pulling up on it
until it releases. Turn the Power switch to | (on).

NOTE: After any power failure or emergency
stop, the Laminator function switches
must again be turned to I (on) to resume
operation.

10. Check the roll temperature set point by pressing
the black Set Point Display button. The set point for
both rolls will be indicated on the lower temper-
ature display.

To change the set point temperature, remove the
set point adjustment (Adj) plug. While pressing the
Set Point Display button, carefully adjust the set
point potentiometer with a screwdriver. Do not
force — there are stops at the end of screw travel.
Read the set point temperature on the lower tem-
perature display and adjust until the desired tem-
perature is reached. This single adjustment sets
the temperature for both the upper and lower rolls.
The recommended nominal operating temper-
atures are 99°C-104°C (210°F-220°F). Replace
the plug after adjustment.

CAUTION!

Be sure the roll temperature levels off at the set
point. An overrun of 2°C-6°C (5°F-10°F) is nor-
mal.

11-5
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12.

Turn the Drive switch to I. Press the top of the
Display switch to check the speed readout on the
lower temperature display. Release the Display
switch.

Turn the Drive switch to O and press the Reverse
switch (located on the Control side cover above
the control panel) to I. The rolls should reverse as
long as the switch is held. Release the switch.

CAUTION!
Operating the Reverse switch with the Drive
switch on may damage the speed controller.

13.

14.

-6

Adjust the external compressed air regulator to a
gauge reading of 1.4 kg/cm? (20 psig). Connect
the compressed air quick-disconnect to the
Laminator’s Air In fitting at the bottom of the rear
cover toward the Drive side.

Close the laminating rolls and turn the Air Power
switch to | to check Air Assist operation. The board
sensor microswitch for the air power assist is
mounted on the Control side of the Laminator and
is attached to the side plate. It is actuated by the
pivot arm tie bar moving up and down as the rolls

BOARD SENSOR MICROSWITCH

15.
16.

17.

open and close. The adjustment knob is attached
to a plunger which passes through a threaded
block attached to the pivot arm tie bar. (See
Figure HI-3.) To ensure that the air power assist is
operating, lower the plunger by turning the adjust-
ing knob clockwise until you hear a “click” and the
sound of air exhausting. Raise the plunger by turn-
ing the adjusting knob counterclockwise until you
hear a “click.”

Turnthe Air Power switch to O (off). Opentherolls.

Turn the Heaters and Power switches to O; turn off
the Blower switch.

This completes the checkout procedures; the
Laminator/Cleaner is now ready for use. The Air
Power switch and the height of the upper exhaust
hood and brushes must still be adjusted for the
board thickness being laminated. (See Section ll|
— Operation — for adjustment procedures.)

NOTE: An adhesive label containing the film

thread-up diagram is supplied at the
back of this manual. This label may be
affixed to or near the Laminator as a
convenient guide when loading film.

ADJUSTMENT KNOB

PIVOT ARM

TIE BAR

PLUNGER

MICROSWITCH
- LEVER

Figure 1I-3. Board Sensor Microswitch

July 1983
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e SAFETY

1. Do not wear ties, scarves, or other loose-fitting
clothing that could get caught in the laminating rolls
during operation.

2. Do nottouch the laminating rolls. They operate at an
average temperature of 104°C (220°F).

_WARNING |

The emergency stop switch will not disconnect
power to the blower or heaters. it will discon-
nect power to the Laminator functions and to
the static eliminator bars.

3. Inhaling heated resist fumes can be harmful. Oper-
ate the exhaust blower for approximately 20 minutes
after laminating unless itis connected to an auxiliary
house exhaust system that will remove fumes during
nonlaminating periods.

4. Although the fan belt and pulleys are protected by
guards, use caution whenever reaching into the
support cabinet.

5. After handling resist, wash your hands thoroughly
with soap and water before eating, smoking, or
touching other parts of the body.

6. Disconnect the compressed air and lock out the
power before servicing the Laminator.

WARNING l

We recommend actually locking out the power
supply or the Laminator plug to prevent others
from powering the unit. If this is not possible,
tag or tape the plug to inform others of the
danger. Protect yourself!

7. Discard the polyolefin resist cover sheet after
removal. Under no circumstances use this material
for any other industrial or personal use.

A. CONTROL PANEL FEATURES

Refer to Figure 1lI-1 for the location of the operating
controls. These are numbered from 1 to 11 in the figure
and are described in the same sequence below.

July 1983

Figure IlI-1. Control Panel Features

1. POWER SWITCH

A momentary-action switch which turns on the
power to the Laminator functions. The Blower
switch must be on for the Power switch to acti-
vate the power. See ltem B-8.

. HEATERS SWITCH

Activates power to the temperature controller.

. UPPER/LOWER HEATER PILOT
LIGHTS
Indicate power on to the heaters; will glow when
laminating rolls are below set point temperature.
As the roll temperature nears set point, the pilot
lights will flicker.

. UPPER DIGITAL DISPLAY
Displays the upper laminating roll temperature
(°C) when the Heaters switch is on (1).

-1
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11.

LOWER DIGITAL DISPLAY

a. Displays the lower roll temperature (°C) while
the Heaters switch is on (l).

b. Displays the set point temperature (°C) when
the set point Display button is pushed. [The
Heaters switch must be on (l).]

c. Displays the roll speed in meters per minute
when the Speed Display switch is pushed.
[Drive switch must be on (1).]

. UPPER/LOWER ERROR LIGHTS

Indicate the readout is in error.

a. The error lights glow continuously when the
Heaters switch is off.

b. The lower error light flashes when the Speed
Display switch is pushed with the Drive switch
off.

DRIVE SWITCH

Activates power to the laminating roll drive speed
controller.

SPEED ADJUST KNOB

Sets the desired roll speed.

SPEED DISPLAY SWITCH

Displays the laminating roll speed in meters per
minute on the lower digital readout.

SET POINT DISPLAY
Displays the set point temperature for both
laminating rolis on the lower digital readout.

SET POINT ADJ.
Adjusts the set point of both rolls to the desired
laminating temperature.

B. AUXILIARY CONTROLS

Refer to Figures IH-2A through IlI-2E for the location of
the auxiliary controls. These are numbered from 1 to 8 in
the figures and are described in the same sequence
below.

1.

REVERSE SWITCH

Reverses the rotation of the laminating rolls at a
fixed speed.

AIR POWER SWITCH
Activates the Laminator’s air power assist feature
when additional pressure is required for lamination.

NOTE: The board sensor microswitch on the

3.

-2

side plate must be adjusted for board
thickness for proper air power opera-
tion. (See Section llI-D for adjustment
procedures.)

EMERGENCY STOP SWITCH
Enables the operator to quickly shut off the power
to all Laminator functions in the event of an

Figure IlI-2A. Auxiliary Controls

Figure 11I-2B. Auxiliary Controls

emergency; it also shuts otf power to the static
eliminator bars.

. MOTOR RESET

Resets power to the drive motor after a drive over-
load; located on the bottom of the rear cover toward
the Drive side.

. AIR IN

Female quick-disconnect fitting for the com-
pressed air supply for the air power assist feature;
located on the bottom of the rear cover toward the
Drive side.

July 1983
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6. MAIN POWER CIRCUIT BREAKER
Disconnects the power to all Laminator functions in
the event of an electrical overload; located under
the exittable on the Control side. It does not turn off
the blower.

RisTon

Figure IlI-2D. Auxiliary Controls

7. OPEN/CLOSE LEVER

Raises and lowers the upper laminating roll.

8. EXHAUST BLOWER SWITCH

Activates the power to the Laminator receptacle
located on the support cabinet toward the exit end
and turns on the blower. The blower on 60-Hz units
will come on low speed and will automatically
switch to high speed when the Drive switch is
turned on. Turning off the blower turns off all the
Laminator functions by cutting the power to the
receptacle.
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Figure 1I-2E. Auxiliary Controls

NOTE: All 50-Hz units are equipped with a

single-speed blower only; the blower
speed will remain constant when the
Drive switch is turned on.

C. ROUTINE START-UP

1. Make sure that:

a. The unit is plugged into the wall outlet.

b. The Laminator is plugged into its receptacle on
the support cabinet under the exit tray.

c. Both heater element cords are plugged into the
junction box on the side of the feed table and
the heater cord is piugged into its receptacle on
the outside of the support cabinet (Control
side). See Figures 111-3 and IlI-4.

. Make sure that the feed table’s exhaust connec-

tions are properly seated in the exhaust ducts.
(See Figure 11I-5.)
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Figure IlI-3. Heater Cord Junction Box Figure lli-5. Properly Seated Exhaust Ducts

3. Turn on the Blower switch located on the Control
side of the support cabinet. The blower will come
on at low speed. (All 50-Hz units are equipped with
a single-speed blower only).

NOTE: The Blower switch controls the power
to the Laminator receptacle under the
exit tray. The Blower switch must be on
for the Laminator functions to operate.

4. Turn the momentary Power switch to | (on). The
switch, the temperature displays, and the error
lights all should glow. The temperatures displayed,
however, are not the true roll temperatures.

NOTE: After any power failure or emergency
stop, the Laminator switches must
again be turned to | (on) for the func-
tions to operate.

5. Turn the Heaters switch to | (on). The switch and
pilot lights will glow, the error lights will go off, and
the roll temperature displays will show the true roll
temperatures. The displays should show rising
temperatures within one minute.

6. Check the roll temperature set point by pressing
the black Set Point Display button. The set point for
both rolls will be indicated on the lower temper-
ature display. If necessary, change the temper-
ature set point to the proper one for the specific film
being used.

To change the set point temperature: Remove

the set point adjustment (Adj.) plug. While pressing

the Set Point Display button, carefully adjust the

- set point potentiometer with a screwdriver. Do not
Figure llI-4. Heater Cord Receptacle force — there are stops at the end of screw travel.
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[image: image16.png]Read the set point temperature on the lower tem-
perature display and adjust until the desired tem-
perature is reached. This single adjustment sets
the temperature for both the upper and lower roills.
The recommended nominal operating temper-
atures are 99°C-104°C (210°F-220°F). Replace
the plug after adjustment.

7. As the roll temperatures approach the set point,
the pilot lights will begin to blink, slowly at first and
then faster until they go out. As the roll temper-
atures fluctuate, the pilot lights will flicker. Total
warm-up time is 10-15 minutes.

CAUTION!

Be sure the roll temperature levels off at the set
point. An overrun of 2°C-6°C (5°F-10°F) is nor-
mal.

8. Turn the Drive switch to |. The switch should glow,
the blower will change to high speed (60-Hz units
only), and the laminating rolls should rotate
smoothly and in the proper direction to carry
boards through to the exit end. Press the top of the
Display switch to read the roll speed on the lower
temperature display. Turn the Speed Adjust knob
until the desired laminating speed is reached. Re-
lease the Dispiay switch.

9. Make sure the Air Power switch is off (O). The
Laminator is now ready for routine operation.
If air power assist is desired, complete the fol-
lowing additional steps and adjust the board sen-
sor as described in Subsection D.

NOTE: When operating with air power assist,
you must readjust the microswitch
each time the thickness of the boards
to be laminated differs from that of the
boards previously run with air assist.

10. Turn the Drive switch to O (off). Leave the Power
and Heaters switches at | (on).

11. Connect the compressed air quick-disconnect to
Air In at the exit end of the Laminator’s Drive side.
(See Figure IlI-2B.) Adjust the external regulator to
the desired pressure. Do not exceed 3.2 kg/cm?
(45 psi).

12. Continue with Subsection D.
D. BOARD SENSOR

MICROSWITCH
ADJUSTMENT

The board sensor microswitch, mounted on the Controi
side of the Laminator (see Figure IlI-6), is actuated by the

July 1983

oy
=3

pivot arm tie bar moving up and down as the rolls open
and close. The adjustment knob is attached to a plunger
which passes through a threaded block on the pivot arm
tie bar and pushes down on the microswitch lever. (See
Figure Ill-7.) The microswitch is normally closed (on).
When the bottom of the plunger pushes against the mi-
croswitch lever, air power is turned off. For optimum board
feeding, the plunger must be reset when board thickness
differs from that of the boards previously run.

o OF

Figure 1I-6. Board Sensor Microswitch

ADJUSTMENT KNOB

PIVOT ARM
TIE BAR

PLUNGER
MICROSWITCH

BOARD SENSOR MICROSWITCH

Figure lil-7. Board Sensor Microswitch
Adjustment

The microswitch is properly set when:

o Air pressure is off when no board is in the nip. (See
the Note below.)

e Air pressure comes on as the board enters the roli
nip.
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[image: image17.png]Air pressure remains constant while the board is in
the nip.

Air pressure turns off as the board exits the nip.

To adjust the Air Power microswitch, follow the proce-
dures given below.

1.

Select a representative board of the thickness to be
laminated.

NOTE: For boards thinner than 1.5 mm (0.062

2.

in.), the microswitch can be adjusted
without a sample board between the
rolls so that the air pressure is continu-
ally on.

Raise the upper roll using the open/close lever.
Place the sample board halfway into the roll nip,
making sure it is centered between the side frames
so that the tie bar lifts evenly.

NOTE: If the Laminator is already threaded,

3.
4.

insert the board into the roll nip from
the exit end, over the top layer of film.
The board will not stick to the protec-
tive MYLAR® covering.

Close the rolls.

Turn the Air Power switch to | (on). If the air solenoid
energizes (clicks on), the microswitch is adjusted
for boards thinner than the sample one. Lower the
microswitch lever by turning the adjusting knob
clockwise until you hear the solenoid click off and air
exhausting. Proceed to Step No. 6.

NOTE: When the air solenoid turns on, you will

111-6

hear only a click. When the solenoid
turns off, you will hear both a click and
the sound of air exhausting.

. If the solenoid did not click on when you turned on

the Air Power switch, the microswitch is adjusted for
boards thicker than the sample one. Proceed to
Step No. 6.

Turn the adjusting knob counterclockwise (raising
the plunger) until you hear the solenoid click on.

Turn off the Air Power, open the rolls, and remove
the sample board. Close the rolls and turn the Air
Power back on.

Feed the sample board into the laminating rolls,
making sure that it is centered between the side
frames so that the tie bar lifts evenly. The air
solenoid should click on as the board first enters the
roll nip; it should click off with the resultant sound of
air exhausting as the board leaves the rolls.

Readjust:
a. Ifitis difficult to push the board into the roll nip.
If the plunger is adjusted too high, it will activate
pressure for the rolls too soon, making it dif-
ficult to feed boards into the nip. See Step No. 4
for adjustment procedures.

b. If the air solenoid cycles on and off during
lamination. If the plunger is adjusted too low,
the air pressure may cycle on and off with
variations in board thickness. See Step No. 6
for adjustment procedures.

c. If no click is heard when the board enters the
roll nip. The plunger is adjusted too low for the
board's thickness. See Step No. 6 for adjust-
ment procedures.

E. LOADING FILM

Most boards are laminated double-sided. Two single-
sided boards can be laminated simultaneously if the
combined thickness is 6.35 mm (Va-in.) or less. If single-
sided boards are run individually, we recommend thread-
ing the upper roll. See Subsection F-4 for more details.

1. PREPARATION

a. Make sure the Drive switch is off (O). Turn on
the Blower switch; the Power and Heaters
switches may be on (I).

b. Unplug the heater cord from the support
cabinet. Remove the feed table by grasping the
handles and lifting up the exhaust end. Slide
the feed table toward you to clear the rest
crossbar and lift the feed table off the
Laminator. (See Figure 1il-8.) Do not stand the
feed table on its left end as that could bend the
heater switch activating tab.

Figure 11-8. Removing the Feed Table

c. Place both take-up rolls in their upper utility
slots. (See Figure 111-9.)
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[image: image18.png]Figure IlI-9. Take-Up Rolls in Upper
Utility Slots

d. If necessary, cut any polyolefin from the take-
up rolls. (See Figure 111-10.)

Figure l1i-10. Cutting Polyolefin From
Take-Up Rolls

e. Open the laminating rolls by turning the open/
close lever on the Control side one-half turn.

. UPPER SUPPLY ROLL

a. Lift the upper mandrel from the Laminator.

b. Loosen the tightening knobs of both core
chucks. Remove one chuck from the mandrel.

c. Slide the core of RISTON® film over the man-
drel and the core chuck so the film feeds from
the top of the roll toward the exit end of the
Laminator. (See Figures llI-11 and Ill-12).

d. Replace the core chuck which you removed in
Step “b.” Slide the chuck into the core of the
roll of film. Tighten the chucks slightly.

e. Putthe mandrel back into the Laminator’s sup-
ply roll slots. The supply mandrel has a spring-
loaded pin on one end. This end must be in-
serted into the roll slot first.

July 1983

Figure lli-11. Loading Film: Upper Roll

f. Center the roll and chucks on the mandrel by
measuring from each end of the film to the side
of the Laminator.

g. Tighten the knobs on both upper core chucks.

3. LOWER SUPPLY ROLL

a. Lift the lower mandrel from the Laminator.

b. Loosen the tightening knobs of both core
chucks. Remove one chuck from the mandrel.

c. Slide the roll of RISTON® film over the mandrel
and the core chuck so the film feeds from the
bottom of the roll toward the exit end of the
Laminator. (See Figure 11I-12.)

UPPER POLYOLEFIN
TAKEUP ROLL

UPPER SUPPLY ROLL

STRIPPER BAR
HEATED ROLL

POLY

LOWER

POLYOLEFIN
TAKEUP
ROLL HEATED ROLL

STRIPPER BAR

LOWER
SUPPLY

ROLL o ROLL OPERATING

SHAFT

Figure I1I-12. Film Thread-Up Diagram
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Replace the core chuck removed in Step “b.”
Slide the chuck into the core of the rol! of film.
Tighten the chucks slightly.

Put the mandrel back into the supply roll slots.
The mandrel has a spring-loaded pin on one
end. This end must be inserted into the roll slot
first.

Remove the lower take-up roll and set it aside.
Lift out the loaded upper mandrel and set it
over the lower mandrel in the take-up roll's
deep slot. Use the upper film as a guide to
center the film on the lower roll. For special
applications, film can be run off-center, but
always run boards through the center of the
rolls.

There is an optional film alignment
mandrel for the lower roll which allows
the operator to align the film without
loosening the core chucks. When
using the alignment mandrel, follow
the procedures detailed in Section
llI-E-4. (To order a film alignment man-
drel, see Section VI - Parts.)

Replace the upper mandrel in its supply roll
slot.

Replace the lower take-up roll.

OPTIONAL FILM ALIGNMENT
MANDREL

The optional supply roll film alignment mandrel
provides easy, precise film alignment without
loosening the supply roll core chucks. (See Section
VI — Parts — for ordering information.) The align-
ment mandrel is used in the lower supply roll posi-
tion; use one alignment mandrel with one standard
supply mandrel. Alignment procedures follow:

a.

The mandrel has adjustment knobs on each
end. The knob which tightens against the coil
spring is the film tension clutch adjustment.
The knob on the opposite end is the film align-
ment adjustment knob. The mandrel may be
put into the Laminator without concern about
the direction of mandrel rotation.

Center the film alignment adjustment before
threading up the Laminator. There is a groove
machined into the axle shaft to indicate the
center position (see Figure I1I-13). Turn the ad-
justment knob until the groove in the shaft is
justvisible next to the knob; this allows approx-
imately 6-mm (%-in.) fiim adjustment in either
direction.

Initially align the supply rolls to within 3 mm (¥
in.) using the grooves in the polyolefin take-up

Figure Ill-13. Alignment Mandrel Centering

Groove

rolls or measurements from the mandrel
mounting blocks as a guide. Tighten the core
chucks and finish aligning the two film layers
with the alignment adjusting knob on the man-
drel.

. Any film drift occurring during lamination can

be adjusted for during operation. Turn the Drive
switch to O (off) and align the film only when
the mandrel is not rotating. To prevent film
wrinkling, use a series of small incremental
adjustments instead of one large adjustment.

5. FILM THREADUP: UPPER ROLL

NOTE: An adhesive label containing the film

threadup diagram is supplied at the
back of this manual. This label may be
mounted on or near the Laminator as a
convenient guide when loading film.

. Thread the film under the stripper bar. (See

Figure llI-14.)

WARNING

Do not touch the rolls if they are hot!

b. Separate the polyolefin from the RISTON®film.

Stick a piece of masking tape to each side of
the film; pull the polyolefin away from the film.
(See Figure 111-15.)

Pull the polyolefin around the front of the sup-
ply roll and tape it to the upper take-up roll by
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Figure lll-15. Separating Polyolefin From
RISTON® Film

NOTE:

pulling it under the take-up roll and over the top
from behind. Turn the roll toward you to take up
the slack.

When laminating, the static eliminators
near the stripper bars will eliminate any
dirt-attracting static charge caused by
separating the polyolefin from the re-
sist.

Pull sufficient film from the supply roll to fold it
into a “V” with resist sides together. (The resist
sides will stick to each other.) Slip the fold of the
“V" into the roll gap just far enough to hold the
film out of the way.

July 1983

CAUTION!

Do not let the resist itself touch the laminating
rolls. Do not touch the hot rolls with your fin-

gers.

e.

Put the take-up roll into the deep slots so that it
rests on the film supply roll. Lift the take-up roll
slightly and turn it towards you to take up any
slack.

6. Film Threadup: Lower Roll

a.

NOTE:

Thread the RISTON® film around the lower
stripper bar.

Do not use the roll operating shaftas a
stripper bar. (See Figure 111-12.)

Separate the polyolefin from the resist. Stick a
piece of masking tape to each side of the film;
pull the polyolefin away from the film. (See
Figure 11I-15.)

Pull sufficient film from the supply roll to fold it
into a “V” with resist sides together. (The resist
sides will stick to each other.) Slip the fold of the
“V” into the roli gap just far enough to hold the
film out of the way.

CAUTION!

Do not let the resist itself touch the laminating
rolls. Do not touch the hot rolls with your fin-

gers.

NOTE:

Tape the polyolefin to the lower take-up roll by
bringing it over the top of the stripper bar, under
the take-up roll, and around the front of the roll.
Turn the roll away from you to take up the slack.
Put the polyolefin take-up roll into the deep
slots so it rests on the RISTON® supply roll. Lift
the take-up roll slightly and turn it away from
you to take up any slack.

Check the edge of the film on the upper supply
roll to ensure it aligns with the film on the lower
supply roll.

For alignment procedures using the
optional film alignment mandrel, see
Section lli-E-4.

7. FILM FEED-THROUGH

a.

Close the rolls by turning the open/close lever
half a turn until the detent is felt. Do not force
the lever beyond this point.
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[image: image21.png]b. Turn the Power switch to I, if necessary. Turn
the Drive switch to |I. Make sure the Blower
switch is on.

NOTE: When starting the film through the
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Laminator, always manually guide a
small amount of film onto the exit tray
to keep the film from wrapping around
the hot rolls.

c. Run the folds of film through the Laminator;
continue running a small amount of film
through until the major wrinkles are gone.
Opening and closing the rolls while the Drive is
on helps clear the wrinkles. Some buckling is
normal.

d. Continue running the film to ensure that the
edges remain aligned. Realign the supply rolls,
if necessary.

e. Replace the feed table by grasping the handles
and holding it over the front of the Laminator.

f. Lower the feed table and slide it toward the
laminating rolls until its rest slots hook on the
rest crossbar. There is a collar on the right-
hand side of the crossbar. The feed table’s rest
slot must be to the immediate left of the collar.
(See Figure 111-16.)

Figure Ill-16. Replacing Feed Table

g. Dropthe exhaust end of the feed table onto the
51-mm (2in.), spring-loaded duct connections.
Each side should be securely seated. (See
Figure 1lI-5.) If you hear air leaking, lift the
exhaust end of the feed table and drop it onto
the duct connections again to get a good seal.
If they do not seal, the duct connections on the

Laminator side frames must be realigned until a
good seal is achieved (See Section V — Ser-
vice — for alignment procedures.)

F. LAMINATING PROCEDURE

NOTE: For optimum adhesion, the circuit
board’s surface must be free from oil,
dirt, dust, and other foreign matter.

1. ADJUSTING THE FILM TENSION

Although some film buckling on the hot rolls is
normal, too much film tension on either supply
mandrel will cause RISTON® polyolefin film resist
to stretch and possibly wrinkle. Too little tension
can also cause wrinkles on the laminated board.
There is a tension control knob on the spring-
loaded side of each supply mandrel.

NOTE: On the film alignment mandrel, the ten-
sion control knob is smaller than that
on the standard supply mandrel. (See
Figure 11I-17.)

FILM ALIGNMENT MANDREL

STANDARD MANDREL

Figure IlI-17. Tension Control Knob for Both
Supply Mandrels

To correct for too much tension on either mandrel,
turn the tension control knob so that it screws away
from the mandrel until the film no longer stretches.
To correct for too little tension, screw the knob to-
wards the mandrel.
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[image: image22.png]NOTE: If tension is too great, the resist may ally and replace them when no more resis-
not adhere to the surface being lami- tance is felt.
nated. As a general guide, use the
minimum tension that will avoid wrin- 3. STANDARD LAMINATING

kles in the laminated surface. PROCEDURES
a. Turn on the Blower switch. Turn the Power and
2. ADJUSTING THE CLEANING Heaters switches to | and allow 10-15 minutes
BRUSHES for the Laminator to reach the set point tem-
T _ perature. The roll temperatures are shown on
Before laminating, the top cleaning brushes must the upper and lower displays on the control
be adjusted for the thickness of the boards run. panel.
(The bottom cleaning brushes are fixed.) b. Ensure that the film edges are even.

a. Insertaboard into the laminating roll nip. Raise

the top brushes by turning the adjustment
knobs counterclockwise until the brushes are
clear of the board. (See Figure 1i-18.)

¢. Set the adjustable board guides on the feed
table to match the width of the boards to be
run.

d. Ensure that the rolls are fully closed.
e. Turn the Drive switch to I.

f. Feed a board into the Laminator. Do not force
the board into the nip; the turning action of the
rolls is sufficient to pull the board through.
When feeding a series of boards, feed them
close together, leaving a 1/16-in. (1.5 mm) gap
between them for trimming.

g. At the exit end of the Laminator, cut the film
down the leading edge of the board after it has
cleared the laminating rolls. Trim flush; leave no
overhang. (See Figure 11I-19.)

Figure llI-18. Adjusting the Cleaning Brushes

b. Lower the brushes by turning the adjustment
knobs clockwise until the brushes just contact
the top side of the board. (If the top brushes are
adjusted too low and have too much interfer-
ence with the board surface, they will curl, thus
reducing their cleaning effectiveness.)
Adjusting the top brush height automatically
adjusts the height of the exhaust hood for most
efficient particle removal.

The cleaning brushes serve two important
functions:

(1) They help clean panel surfaces.

(2) They disiodge loosely adhered particles

from board edges. Figure 11I-19. Cutting Film From Leading Edge
It is important to keep the brushes clean and
properly adjusted and to inspect them for wear
in order to maximize their cleaning efficiency.
When adjusted properly, the brushes will offer CAl_JTION_! L. .
a small amount of resistance when passing a Avoid cutting the |am|nat|ng rolls; if the rolls are
board through them. Check the brushes visu-  cut, they must be replaced.
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[image: image23.png]h. Cutthe film down the board’s trailing edge. Trim
flush; leave no overhang. (See Figure 11i-20.)

b i

Figure 1lI-20. Cutting Film From Trailing Edge

NOTE: Heavy copper or thick boards require

4.
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more heat than thinner material. Slow
down the roll speed by turning the
Speed Adjust knob counterclockwise.
This permits longer contact with the
heated rolls and results in better resist
adhesion.

SINGLE-SIDED BOARDS

The Laminator will accept a maximum board thick-
ness of 6.35 mm (V4-in.) and is capable of laminat-
ing two single-sided boards simultaneously if the
combined thickness is less than the maximum.

a. Place the boards back-to-back and run them
through the Laminator together by following
the laminating procedures listed in the previous
section.

b. One-sided lamination to panels too thick to run
back-to-back requires back-up MYLAR®
polyester film or hard-finish dust-free paper to
prevent the film from sticking to the rolls. Mount
aroll of MYLAR or aroll of paper, wider thanthe
resist, on the bottom supply mandrel. Let the
MYLAR or the paper advance with the film.

5. IF THE FILM WRAPS AROUND THE
ROLLS

a. Turn the Drive switch off (O) immediately if the
film wraps around the laminating rolls.

b. Remove the wrapped film by reversing the roll
rotation. Push the momentary Reverse switch
to | and hold.

c. Discard any damaged fiim. Reel the undam-
aged film back onto the supply rolls. Any film or
other material remaining on the rolls or tem-
perature sensors must be cleaned off. Do not
use knives or other sharp instruments! A dry
cloth or a cloth moistened with alcohol will
usually remove resist from the hot rolls. After
cleaning, rethread the machine and continue
laminating.

NOTE: If a board is fed into the roll nip when
film is wrapped around the rolls, adrive
overload will occur. The rolls will stall
and the circuit breaker will trip off,
stopping power to the drive system. To
correct this, turn the Drive switch to O.
Push the Motor Reset button, located
on the bottom of the rear cover toward
the Drive side. Reverse the rolls by
holding the momentary Reverse switch
atl. Clear the wrap, release the Reverse
switch, and turn the Drive switch to I

G. RISTON® PHOTOTAPE
LOADING AND THREADUP

RISTON® Phototape, a dry film photoresist, precisely pro-
tects areas of the board adjacent to areas to be stripped
of solder and plated with nickei and gold. Because it can
be laminated, it seals the circuitry and prevents wicking
better than conventional adhesive tapes, thus giving a
sharp and accurate line of demarcation between the area
to be stripped and plated and the rest of the board.
RISTON® Phototape can be used with the Laminator by
following the procedures listed below.
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[image: image24.png]1. RISTON® Phototape may be mounted anywhere on (2) Remove the core chuck’s tightening knob

the supply mandrels but it must be positioned so and washer.
that the boards are still fed into the center of the ; ;
laminating rolls. (3) Replace the washer with the overdrive

disc; replace the tightening knob and
2. Because narrow rolls of RISTON® Phototape can tighten slightly.
be mounted off-center, special take-up overdrive .
discs should be used to balance the polyolefin (4) To enable the free chuck/disc assembly to

P : tighten on the mandrel, you must slip an
take-up roll, thus preventing it from leaning to one . ;
side. (See Figure I1i-21.) outer ring onto the chuck adapter ring (see

Figure I1I-22). Otherwise, the adapter ring
will merely expand on the bushing. You
may use a 76-mm (3 in.) piece of RISTON®
film core material [cut 19 mm (0.75 in.)
wide], a 76-mm (3 in.) hose clamp (as
shown in Figure 1lI-22), or reinforced tape
wrapped around the adapter ring.

SRR

Figure 11I-21. Overdrive Disc

a. Overdrive Discs: Parts Required

To install the overdrive discs, you must have the
special parts listed below. (For specific part
numbers and order information, refer to Sec-
tion VI — Parts.)

(1) 76-mm (3 in.) Core Chuck Assembly: one
additional assembly is required for each
supply mandrel used.

(2) Poly Take-Up Roll Overdrive Disc: two are
required for each supply mandrel used. D
The overdrive discs are available in various
diameters (in one-inch increments) from
6 inches through 11 inches. For the
‘specific part number for each size, see

B I T Ty TS L T T S YRR LT T T e e e

Section VI — Parts. Figure 11I-22. Hose Clamp as Core Chuck
. . Outer Rin
NOTE: When ordering the above items, e 9
specify the number required (e.g., if (5) When laminating on the right-hand side
four discs are required, order Qty. 4). of the Laminator, position the chuck and
the two disc assemblies as shownin Figure
b. Overdrive Discs: Installation 111-23. The free disc assembly on the left-
(1) Remove the core chuck(s) from the supply hand side of the mandrel can be moved
mandrel, leaving one chuck assembly on wherever necessary to balance the
the mandrel. polyolefin take-up roll.
NOTE: Overdrive discs must be installed on (6) When laminating on the left-hand side of
two of the three chuck assemblies used the Laminator, the plain chuck must be to
on each mandrel. the right of the film and the disc assembly
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Figure 11I-23. Laminating Phototape on
Right-Hand Side

must be to the left. The free disc assembly
on the right-hand side of the mandrel can
be moved wherever necessary to balance
the polyolefin take-up roll.

(7) To prevent the core chucks from loosening
due to drag on the overdrive discs, the
tightening knob of each core chuck must
be positioned:

(a) to the left of the overdrive disc on the
upper supply mandrel

(b} tothe right of the overdrive discon the
lower supply mandrel.

CAUTION!

The chuck/disc assemblies must always be
placed so that the rotation of the unwind and
poly take-up rolls tends to tighten the chuck
assembly nut rather than loosen it. Since the
discs are overdriving the poly take-up roll, the
discs will slip relative to that roll. The friction
generated can cause the core chucks to loosen
if they are placed incorrectly. This will become
obvious during lamination.

H. ROUTINE SHUTDOWN

1. Turn the Air Power, Drive, Heaters, and Power
switches to O.

n-14

WARNING

Do not turn off the Blower immediately after
lamination! Allow the blower to run 15 min. to 20
min. after laminating has stopped to ensure that
all resist fumes are removed.

2. Disconnect the compressed air line if the Laminator
is to be serviced. The quick-disconnect is located
on the rear cover near the Drive side.

3. Open the rolls.

CAUTION!

When the Laminator is not in use, be sure the
laminating rolls are open. Leaving the rolls shut
for a long period of time may cause flat spots in
the rubber.

. RESIST REMOVAL

1. Remove the feed table from the entrance end. (See
Section IlI-E-1.)

2. Carefully cut off the resist and polyolefin.

a. Upper Rolls: Lift the polyolefin take-up roll
back into its upper slots. Loosen the poly from
the take-up roll until the slack hangs down in
line with the resist. Cut the film off directly
below the stripper bar.

b. Lower Rolls: Cut the polyolefin directly in
front of the stripper bar; cut the resist directly
below the stripper bar.

CAUTION!

Use extreme care to avoid cutting the laminat-
ing rolis! If cut, they must be replaced.

3. Wind the loose ends of polyolefin and resist back
onto their respective rolls. Tape the resist onto its
roll; cut the polyolefin off the take-up roll and discard
it.

4. Opentherolls. Pull the fiim out from the exit end and
discard it.

CAUTION!

When the Laminator is not in use, be sure the
laminating rolls are open. Leaving the rolls
shut for a long time may cause flat spots in the
rubber.
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e SAFETY

1. Whenever possible, disconnect the power and lock
it out before doing any maintenance procedures. If
this is not possible, tag or tape the plug to inform
others of the danger. Protect yourself!

2. Avoid direct contact with resist condensate and/or
solvents. To prevent possible skin irritation, wear
neoprene gloves when handling these materials.

3. Avoid breathing solvent fumes; use the Laminator/
Cleaner only with adequate exhaust.

4. Do not use solvent on hot surfaces.

A. PREVENTIVE
MAINTENANCE CHECKLIST

A preventive maintenar)é"'é checklist, based on operating
the Laminator/Cleaner one or two shifts per day, is in-
cluded at the end of this section.

B. PREVENTIVE
MAINTENANCE
PROCEDURES

The following maintenance procedures correspond di-
rectly to those listed in the maintenance checklist. Repair
and replacement procedures are outlined in Section V —
Service.

WARNING

Turn off the power and lock it out before working
on the Laminator/Cleaner. We recommend actu-
ally locking out the main power disconnect to
prevent others from powering the unit. Protect
yourself!

NOTE: Since the primary function of the
Cleaner is to provide clean, dirt-free
lamination, clean equipment is a must!
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1. DAILY

a. Clean the Laminator Exterior

Keep the Laminator's surface free from dust
and other particles which may accumulate. At
the end of each operating day, use a water-
dampened sponge or lint-free cloth to wipe the
feed and exit tables, stripper bars, inside of the
side frames, and the front and rear covers.
Wipe down all external surfaces with a water-
dampened cloth. If necessary, remove resist
particles with a cloth moistened with alcohol.
Use sparingly!

Wipe off the control panel with a lint-free cloth.
Do not use solvents on the control panel!

b. Clean and Check the Laminating Rolls

WARNING

Make sure the rolls have stopped and cooled
sufficiently (approx. 10-15 minutes) before
cleaning. Normal operating temperatures can
cause painful burns. If water on the roll evapo-
rates, wait before cleaning!

CAUTION!

Never touch the rolls with a knife or sharp in-
strument. Gouges or cuts will cause lamination
defects.

(1) Turn the Power, Heaters, and Drive
Switches to O (off); turn off the Blower
switch.

(2) Openthe rolls and allow them to cool down
for 10-15 minutes before cleaning.

(3) Remove the feed table.

(4) Clean the laminating rolls with alcohol
using a dampened sponge or lintless cloth.
Clean off any accumulated resist from the
rolis with a cloth dampened with alcohol.
Do not soak the rolls.

(5) Turn on the Blower and Power switches.

(6) Jog the rolls using the Reverse switch to
clean the rolls. Do not attempt to clean the
moving rolls; the pinch point can pull fin-
gers or hands into the roll nip.

(7) Check the rubber on the rolls. Ensure that
there are no cuts or gouges.

(8) Replace the feed table. (See Section li-D-5
for procedures.)
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Turn on the Blower switch. Run a ruler, pencil,
or other long instrument through the bristles to
dislodge particles or dust buildup.

d. Check the Temperature Sensors

Check the roll temperature sensors to ensure
that the roll contact area is clean and the
TEFLON® tape is intact. Make sure the sen-
sors are mounted properly, with the thermo-
couple junction directly over the roll contact
point.

2. WEEKLY
a. Clean the Exhaust Hoods

(1) Disconnect the power and lock it out.

{2) Remove the upper exhaust hood by turning
the brush adjustment knobs counter-
clockwise until the hood pops free from the
retention shafts.

(3) Unplug the heater cord from the junction
box at the side of the feed table and lift the
upper hood off the two shafts. The adjust-
ment knobs will come off and the springs
will be loose.

(4) Lift off the exhaust hood. Use a swab mois-
tened with solvent (or a thin stick or similar
instrument wrapped in cloth and damp-
ened with solvent) to clean the upper and
lower hood intake slots. (See Figure IV-1.)

CAUTION!

Do not immerse the exhaust hood or allow sol-
vent to come in contact with the strip heaters or
wiring.

Figure 1V-1. Cleaning Exhaust Hood
Intake Slots

V-2

(5) If the exhaust intake slots are extremely
dirty, scraping may be necessary. Be care-
ful not to gouge the surface.

(6) Replace the upper exhaust hood by revers-
ing the above procedures. Make sure the
exhaust connection on the Drive side is
properly seated. Adjust the height of the
exhaust hood by turning the adjustment
knobs.

(7) Replug the heater cord into the junction
box.

Check the Heater Switch Activating Tab

Lift the feed table slightly, then lower it to visu-
ally check that the heater switch activating tab
on the Drive side of the feed table properly
activates the heater microswitch on the side
frame. (See Figure IV-2.) Should the activating
tab need adjustment, follow the steps below.

TAB NUT

IV-2. Heater Switch Activating Tab

(1) Remove the top exhaust hood. (See this
section, 2-a.)

(2) Slide the feed table board edge guides to
the right.

(3) Loosen both tab nuts located on the inside
of the feed table below the left adjustment
knob support. (See Figure IV-2.)

(4) With a screwdriver, push the activating tab
down until it activates the microswitch.

(5) While holding the screwdriver in place,
tighten the tab nuts.

(6) Replace the top exhaust hood.

Check the O-Rings

Make sure the O-rings on the 51-mm (2-in.)
hose extension ducts are in place and in good
condition (no dry rot or cracks). When replac-
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[image: image28.png]ing O-rings, put a small amount of silicone f.
adhesive (RTV) on the extension duct to keep
the O-rings securely in place.

Remove both halves of the top and bottom
brushes from their spring clips. If they are
tight, pry them out with a screwdriver. (See
Figures IV-5 and IV-6.) Rinse thoroughly and
3. EVERY TWO WEEKS dry. Do notlet the brushes soak inthe water and

do not saturate the wood holders.

Wash and Check the Brushes

Loosen the adjustment knob and remove the top
exhaust hood to reach the upper brushes. For
cleaning procedures and to gain access to the
lower brushes, complete the following steps.

a. Disconnect the power and lock it out.

b. Move the feed table board edge guides to the
extreme right.

¢. Remove the feed table.

d. Remove the nut and lockwasher holding the
right side of the feed table roller immediately in
front of the brushes. The nut is on the outside of
the feed table, directly below the right-hand
adjustment knob support. (See Figure IV-3.)

Figure IV-5. Removing Upper Brushes

Figure IV-3. Removing Roller Nut

e. Lift the roller up from the left side and slide it
out. (See Figure IV-4.)

Figure IV-6. Removing Lower Brushes

g. Check the brushes for curling or wear during
cleaning. If the entire brush is worn, replace it.
(See Section VI — Parts — for the brush part
number.)

h. Reinsert the brushes into the middle spring clip
first. Make sure the brushes are centered and
fully seated in the clips.

i. Replace the feed table roller by reversing steps
“e” and “d.”

4. MONTHLY: CLEANER
7 a. Cleanand Check the Static Eliminator Bars
Figure IV-4. Removing Feed Table Roller (1) Disconnect the power and lock it out.
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(3) Loosen the mounting bolts on the up- switches.
per static bar mounting brackets (see (7) Check that each pin of both the upper and
Figure IV-7); rotate the arm upwards until lower static eliminator bars are functioning
the pin points are accessible. by holding a screwdriver blade against the

metal frame of the static bar. Place the tip
of the screwdriver near each pin point. A
faint electrical arc should be seen between
the pin and the tip of the screwdriver. (See
Figure IV-9.) There will be no arc if the
Laminator’s Drive switch is off. (If the static
bars do not function, see Section V-N for
replacement procedures.)

Figure IV-7. Loosening Upper Static
Bar Mounting Bolts

(4) Clean the pin points of both static bars by
pushing a pencil eraser or close-weave,
dry sponge onto them. (See Figure IV-8.)

Figure IV-9. Checking Static Bar Pins

NOTE: There is no danger of electrical shock
from the static eliminator bars.

(8) Reposition the upper static bar, tighten the
mounting bolts, and replace the feed table.

b. Check the Blower Belt Tension

(1) Disconnect the power and lock it out.

(2) Loosen the fasteners on the front support
cabinet doors.

(3) Remove the three screws attaching the
belt guard. (See Figure 1V-10.)

Figure IV-8. Cleaning Static Bar Pin Points (4) Check the blower belt tension and condi-
tion. There should be 1/2to 1 inch of play in
the blower belt if tension is adjusted prop-
erly. (See Figure IV-11.) To adjust the belt
tension, loosen the four bolts (two each on
front and rear) on the motor support tray
(see Figure 1V-12) and lower the tray to
increase tension. See Section V-8 for belt
replacement procedures.

(5) Use a soft brush dipped in mild cleaning
fluid to remove resist slivers and other
foreign matter. Use an air nozzle to dry and
blow out particles.

CAUTION! (5) Be sure the motor support tray is not tilted
Clean the static bars carefully to avoid damag- as that will cause the belt to wear exces-
ing the pin points or the bar. sively against the motor pulley.
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Figure 1V-12. Loosening Motor Support
Tray Bolts

(6) Replace the belt guard.

(7) Tighten the screws on the support cabinet
doors.

c. Check the 51-mm (2-in.) Hoses

Check the 51-mm (2-in.) exhaust hoses for
softness. If they feel soft, replace them by
following the procedures below.

(1) Remove the old hose by loosening the
top and bottom hose clamps. Do not move
or loosen the upper spacer clamp. (See
Figure 1V-13.)

UPPER
SPACER
CLAMP

Figure IV-13. Removing the 51-mm
FigurelV-11. Checking Blower Belt Tension (2-in.) Hose
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(3) Clamp the new hose in place. Be sure to
rotate the hose clamps to the side before
tightening them.

(4) Make sure the exhaust duct tubes spring
freely and are straight.

(5) If the hose duct connections need adjust-
ment, see Section V-Q.

j WARNING |

Wash hands thoroughly after exposure to resist
condensate. To prevent possible skin irritation,
wear neoprene gloves when working around
condensate.

d.

Check the 102-mm (4-in.) Hoses
(1) Disconnect the power and lock it out.

(2) Look and feel for wet or soft spots in the
hoses. Replace with the recommended
hose (see Section VI — Parts), if neces-
sary.

Clean the Internal Surfaces

Clean the support cabinet’s internal surfaces
with a damp rag.

5. MONTHLY: LAMINATOR

IV-6

Stripper Bars

Make sure the stripper bars move freely and
are clean and smooth. If nicked, cut, or
scratched, smooth with emery cloth.

Supply Mandrel Clutches

Check the clutch in both supply mandrels for
adjustment and wear. (See Section V-D for dis-
assembly and replacement procedures.)

Microswitch Adjustment Knob

Make sure the board sensor microswitch ad-
justment knob is operating properly. The
plunger should rotate up or down as the knob is
turned counterclockwise or clockwise, respec-
tively.

Laminating Roll Movement

Make sure the laminating rolls are rotating with
no jogging or surging. You should not be abie to
rotate the rolls by hand. If loose, check for a
loose drive chain or loose sprockets. Make
sure there is no side-to-side movement. If the
rolls move from side to side, make sure the roll
locking collars are properly installed (see Sec-
tion V-C.)

e.

Lift Arm Pivot Point

Make sure the pivot point shoulder bolt (lo-
cated on the Control side under the control
panel) for the roll lifting frame is tight. (See
Figure 1V-14.)

Figure IV-14. Pivot Point Shoulder Bolt

f.

Internal Air Regulator

Check the setting of the internal regulator (lo-
cated on the Drive side) of the air power assist.
Maximum setting is 45 psig.

Solenoid Valve

Check the solenoid valve operation (Drive side)
to ensure that air is supplied to both cylinders.
Turn the microswitch adjustment knob to hear
the solenoid click on and off.

Speed Readout

Make sure the digital speed readout as indi-
cated on the lower roll temperature display
(m/min.) and the speed control potentiometer
are functioning properly.

Temperature Displays

Are the covers cracked or hazy? Are any digit
elements burned out? Are the set point and roll
speed indicated correctly?

6. QUARTERLY: LAMINATOR

a.

Clean the Laminator Interior

(1) Disconnect the power and lock it out.

(2) Remove both side covers; remove the front
and rear covers.

(3) Clean the base plate (located inside the
rear cover) and the side frames with a mild
cleaning agent.
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Do not touch condensate! Wear neoprene
gloves to avoid possible skin irritation.

b. Check the Laminator Leveling

Use a level on the upper support bar to check
left to right leveling; use a level on the top
edges of the frame to check front to back.

Check the Take-Up Rolls

Inspect the polyolefin take-up rolls. Replace if
badly cut or gouged.

. Align and Level the Feed Table and Exit Tray

The feed table must be level from side to side
and from front to back and must be aligned with
the roll nip. To check alignment, lay a board
(12 in. or larger) on the feed table; close the

Support Rod

. ! f. Check the Compressed Air Tubing
rolls. Slide the board toward the roll nip. if the " . .
board hits either roll, adjust the feed table rest Chgck the condition of the.tublr)g for air power
pins (see Figure IV-15) on either side frame aSSISt(bOt'h Contrpl and Drive sides). Are there
until the board is aligned with the nip. (To adjust any abrasions, crimps, or cuts?
the rest pins, remove the side cover, loosen the g. Check the Sprockets

bolt holding the pin, and raise or lower the pinin
its slotted hole.)

Figure IV-15. Adjusting the Feed Table
Rest Pins

After aligning the feed table with the roll nip,
check the front-to-back leveling. If adjustment
is needed, remove the side covers, loosen the
nut holding the feed table support rod (see
Figure 1V-16), and raise or lower the rod in its
slotted holes until the tray is level. Check the
feed table againto ensure itis level side to side.

Check the Laminating Rolls

Are the laminating rolls centered [45 mm
(1-13/16 in.)] from either side frame? Are the
edges of the rolls aligned?

July 1983

Check the alignment of the roll and drive motor
sprockets. Are there 32 mm (1-1/4in.) from the
side frame to the inside of the sprocket teeth?
Are the setscrews tight?

. Lubricate the Drive Chain

Lubricate the drive chain, the idler sprocket
bushings, and the chain tensioner with a small
amount of high viscosity oil. Check the drive
chain tension.

Lubricate the Open/Close Mechanism

Grease the steel cams of the roli open/close
mechanism on both sides of the Laminator.

The ball bearings supporting the
laminating rolls are factory sealed and
should never be lubricated.

Inspect the Temperature Sensors

Carefully inspect the roll contact side of both
roll temperture sensors for any resist buildup. If
resist is present, remove the sensors (see Sec-
tion V-1) and clean the contact surface with a
cloth. Do not use solvents or abrasives! (To
reinstall and align the temperature sensors,
see Section V-1).

Check the Speed Calibration

Check the calibration of the digital speed read-
out (lower temperature display). A 24-in. panel
in 30 sec. equals 1.22 m/min. (4 ft./min.).
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V-8

QUARTERLY: CLEANER

For 60-Hz units only, check that the blower
changes to high speed when the Drive is turned on.
Turn off the Drive switch to ensure that the blower
changes to low speed.

8. EVERY SIX MONTHS

The exhaust blower is supplied with grease-fitting
bearings, one at each end of the blower shaft
(above the blower motor). Lubricate the bearings
twice a year as needed.
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PREVENTIVE MAINTENANCE CHECKLIST

ITEM MAINT. REPAIRS MADE/
NO. DESCRIPTION SCH. COMPLETE PARTS USED
1 Clean the Laminator exterior. Daily
2 Clean and check the laminating rolls. Daily
3 Clean the brushes. Daily
4 Check the temperature sensors. Daily
5 Clean the exhaust hoods. Wkly.
6 Check the heater switch activating tab. Wkly.
7 Check the O-rings. Wkly.
8 Wash and check the brushes. 2 Wks.
CLEANER
9 Clean and check the static eliminator Mo.
bars.
10 Check the blower belt tension. Mo.
i1 Check the 51-mm (2-in.) hoses. Mo.
12 Check the 102-mm (4-in.) hoses. Mo.
13 Clean the internal surfaces. Mo.
LAMINATOR
14 Check the stripper bars. Mo.
15 Check the supply mandrel clutches. Mo.
16 Check the microswitch adjustment knob. Mo.
17 Check laminating roll movement. Mo.
18 Check the lift arm pivot point. Mo.
L
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PREVENTIVE MAINTENANCE CHECKLIST (CONT’D.)

o DESCRIPTION Pl compLETE | RERRIRS MADE/
19 Check the internal air regulator. Mo.
20 Check the solenoid valve. Mo.

21 Check the speed readout. Mo.

22 Check the temperature displays. Mo.

23 Clean the Laminator interior. Qtr.

24 Check Laminator leveling. Qtr.

25 Check the take-up rolis. Qtr.

26 Align and level the feed table and Qtr.
exit tray.

27 Check the laminating rolls. Qtr.

28 Check the compressed air tubing. Qtr.

29 Check the sprockets. Qtr.

30 Lubricate the drive chain, idler Qtr.
sprockets, and chain tensioner.

31 Lubricate the open/close mechanism. Qtr.

32 Inspect the temperature sensors. Qtr.

33 Check the speed calibration. Qtr.

34 Make sure the two-speed blower operates Qtr.
properly.

35 Lubricate the exhaust blower bearings. 6 Mos.
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e SAFETY

1. Disconnectthe power and lock it out before servic-
ing the Laminator/Cleaner.

WARNING
N

We recommend actually locking out the power
supply or the Laminator/Cleaner plug to prevent
others from powering the unit. If this is not pos-
sible, tag or tape the plug to inform others of the
danger. Protect yourself!

2. Avoid inhaling resist fumes or touching resist con-
densate as this can be harmful and cause skin
irritation. Wear neoprene gloves when working
around condensate.

A. SIDE COVERS
1. REMOVING THE SIDE COVERS

a.
b.
c.

Disconnect the power and lock it out.
Open the laminating rolls, if closed.

Remove the open/close lever by unscrewing
the hex-socket screw on the side of the
hub with a hex key (Allen wrench). (See
Figure V-1).

LAMINATOR

| msron

Figure V-1. Removing Open/Close Lever
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d.

e.

Remove the screw and pull the hub and handle
off the shaft.

Remove the Control side cover by loosening
the five quarter-turn fasteners — two at the top,
two in front of the lower feed roll, and one at the
exit end.

Remove the Drive side cover by loosening the
five quarter-turn fasteners — two at the top, two
in front of the lower feed roll, and one just below
the exit tray.

2. REPLACING THE SIDE COVERS

a.

Drive Side

(1) Align the quarter-turn fasteners with their
respective slots. Slip the cover over the
four support angles (see Figure V-2).

Figure V-2. Support Angles: Drive Side

(2) Tighten the quarter-turn fasteners.

b. Control Side

(1) Align the quarter-turn fasteners with their
respective slots.

(2) Slip the cover over the two support angles
(see Figure V-3). The cutout sections fit



[image: image37.png]under the main control panel and behind  move the heater from heavy-duty rolls; heavy-
the Air Power/Reverse panei. duty rolls have a slot in the Control end of the
roll shaft. Do not pull the heater wires!

CAUTION!
Be careful not to pinch or tangle any wires in the a. Disconnect the power and lock it out.

fasteners on the front of the cover. Remove both side covers. (See Section V-A.)

Pull off the quick-disconnect terminals from the
rotary connector for the heater being replaced.
(See Figure V-4).

Figure V-3. Support Angles: Control Side

(3) Tighten the quarter-turn fasteners.

(4) Replace the open/close lever by pushing
the hub and handle onto the shaft. (If the
rolls are open, the handle goes toward the
exit end of the Laminator; if the rolls are
closed, the handle goes toward the en-
trance end.) Align the holes in the hub with
the holes in the shaft. Slip the hex-socket

rew through the holes and tighten the
iﬁrzw_ o d tighte Figure V-4. Terminals Removed From

Rotary Connector

B. ROLL HEATERS

d. Loosen all four hex-socket screws on the con-

1. REMOVING THE ROLL HEATER nector adapter with a hex key (Allen wrench).
ELEMENT (See Figure V-5.) Remove the screws and
set them aside; remove the adapter. (See
CAUTION! Figure V-6.)
Before attempting to remove the roll heater e. Remove the rotary connector from the heater
element, make sure the Laminator is equipped wires and set it aside. (See Figure V-7.)
with standard laminating rolls. You cannot re- f. Removing the grounding brush.
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[image: image38.png]g. Loosen the two setscrews on the grounding
brush slip ring (see Figure V-8); slide the slip
ring over the heater wires and remove. (See
Figure V-9.)

Figure V-9. Removing Grounding
Brush Slip Ring

h. If there is a slot on the end of the roll shaft, the
Laminator has heavy-duty rolls with non-
removable heaters. If the heater is defective,
the entire roll must be replaced.

i. Remove the setscrew plug from the Drive side
of the roll shaft. (See Figure V-10). Do not lose
the plug. (There is no plug on heavy-duty rolls;
see Figure V-11.)

j. Push the heater removal tool provided in the
Accessory Kit (see Section VI — Non-
lllustrated Parts — for the part number) into the
Drive side of the roll shaft where the plug was

. . removed until the end of the heater pro-

Figure V-7. Removing the trudes from the Control side of the roll. (See

Rotary Connector Figure V-12.) If necessary, use a wrench to
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Figure V-10. Removing Setscrew Plug From

Drive Side of Roll Shaft

Figure V-11. Heavy-Duty Roll: Drive Side

thread the tool into the shaft. Do not hammer
on the heater removal tool! Remove the tool.
[If no heater removal tool is available, a 6-mm
(1/4-in.) diameter metal rod, at least 152 mm
(6 in.) long, may be used to push the heater
out. Do not hammer on the rod to remove the
heater; this may mushroom the end of the
heater}

Pull the heater element out of the Control side
(see Figure V-13). Do not pull on the heater
wires to remove the element.

2. REPLACING THE HEATER

ELEMENT

NOTE: Thoroughly coat the heater element

with heat transfer compound to ensure

Figure V-12. Using Heater Removal Tool

Figure V-13. Removing the
Roll Heater Element

good temperature control and uniform
heating. Apply the compound to reused
as well as new elements.

Tape a paper towel under the end of the roll
shaft to catch any excess heat transfer com-
pound. Insert the new heater element into the
roll shaft while applying heat transfer com-
pound (see Section VI — Non-lllustrated Parts
— for the part number) to the element. Coat the
heater element by twisting the heater into the
roll shaft while applying compound. Occasion-
ally withdraw the heater a few inches and rein-
sert to insure the compound completely coats
the heater element.

Push the heater element into the roll shaft until
it goes no further. Wipe off any heat transfer
compound from the heater wires and the roll
shaft.
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Wipe off any compound from the Drive end of
the roll shaft. Replace the setscrew plug until it
is flush with the end of the roll shaft.

Slip the ground brush slip ring over the heater
wires and tighten the two setscrews.

Push the heater wire terminals onto the rotary
connector as shown in Figure V-6.

Reposition both halves of the rotary connector
adapter around the end of the rotary connector
and the heater wires.

CAUTION!
Leave a 1-mm (1/32-in.) gap between the con-
nector and the adapter.

Insert and hand tighten the four hex-socket
screws on the connector adapter.

Carefully push the adapter onto the slip ring. If it
is too tight, slightly loosen the adapter screws.
Tighten all four screws with a hex key; do not
overtighten.

Push the quick-disconnect terminals back onto
the rotary connector.

Replace the side covers. (See Section V-A.)

C. LAMINATING ROLLS

1. REMOVING THE LAMINATING
ROLLS

CAUTION!

Under no circumstances loosen or remove the
two bolts holding each roll bearing to the
Laminator frame. This may cause roll misalign-

ment.

® a0 o p

Disconnect the power and lock it out.
Open the rolls.

Remove both side covers. (See Section V-A.)

Remove the feed table.

Remove the mounting nut holding the upper
static bar to each mounting bracket; lay the
static bar aside. Because the static bar leads
are still connected to the power supply, you
cannot remove the static bar completely. There
is no need to disconnect the leads.

Remove the rotary connector and the heater
element from the roll to be replaced. (See Sec-
tion V-B.)
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CAUTION!

Before removing the roll heater element, make
sure the Laminator is equipped with standard
laminating rolls. You cannot remove the heater
from heavy-duty rolls. Do not pull the heater

wires!

g.

h.

NOTE:

NOTE:

e

Unscrew and remove the spring-loaded
grounding brush located on the Control side
directly in front of the control panel. (See
Figure V-14.)

T

Figure V-14. Removing the

Grounding Brush

Loosen the chain tensioner on the Drive side by
loosening the center bolt with a 1/2-in. wrench.
Swing the tensioner up out of the way; tighten
the bolt. (See Figures V-15A and V-15B.)

Remove the chain from both roll drive
sprockets.

You might have to remove the right idler
sprocket in order to have enough slack
to remove the chain from the drive
sprockets. To remove the idler sprocket,
remove the snap ring and washer and
slide the sprocket off. (See Figure V-16.)

Remove the drive sprocket from the roll to be
replaced by loosening the setscrews; pull the
sprocket off the roll shaft. (See Figure V-17.)

After removing the sprocket from the
roll shaft, inspect the Drive and Control
side shafts for burrs. Remove any burrs
with emery cloth before removing the
roll; burrs will cause the roll to bind in
the shaft bearing.
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[image: image41.png]Figure V-15A. Loosening the Figure V-15B. Swinging the Chain
Chain Tensioner Tensioner Out of the Way

Figure V-16. Removing the
Right Idler Sprocket Figure V-17. Removing Drive Sprocket
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[image: image42.png]k. Loosen the setscrew on the eccentric locking 2. REPLACING THE LAMINATING
collar (located on the Drive side bearing of the ROLLS
roll shaft). (See Figure V-18.) Rotate the lock-
ing collar to free it from the bearing and slide
the collar toward the roll.

a. Determine which end of the replacement roll
accomodates heater insertion (large hole).
insert that end of the roll shaft through the
Control side bearing. (On heavy-duty rolls, the
heater wires protrude from the Control side of
the shaft; see Figure V-20.) Smooth the shaft
with emery cloth for easier insertion.

& 0

Figure V-18. Loosening the Eccentric
Locking Collar

I. Slide the roll shaft in the bearings to the ex-
treme right until it is flush with the Control side . .
frame. Swing the left end of the shaft toward  Figure V-20. Heavy-Duty Roll: Control Side
the front of the Laminator, then slide the shaft

out of the Control side bearing. (See Figure b. Slide the locking collar onto the Drive side of
V-19) the roll shaft.

c. Swing the lower roll into place over the lower
temperature sensor. (If replacing both rolls, in-
sert the lower roll first.) Swing the upper roll
into place under the upper temperature sensor,
lifting the sensor out of the way, if necessary.
(See Figure V-21.)

Figure V-19. Removing the Laminating Roll

CAUTION!

If the roll shaft binds in the bearing, use only a
plastic or rubber hammer to free it. Do not
mushroom the roll shaft end!

Figure V-21. Installing the Upper
m. Remove the locking collar. Laminating Roll
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Center the lower roll between the side frames
until the ends of the roll are 46 mm (1 13/16in.)
away from either side frame.

Holding the roll firmly, slide the locking collar
over the eccentric shoulder on the Drive side
bearing. Rotate the collar in the direction of
normal roll rotation until it is tight on the bearing
shoulder, then tighten the setscrew firmly.

Align the edges of the upper roll with edges of
the lower roll.

Install the upper roll locking collar as in step “f”
above.

Replace the heater element and the rotary
connector. (See Section V-B.)

Replace the drive sprocket on the roll shaft.
Adjust the sprocket so there are 32 mm
(11/4in.) from the side frame to the inside of
the sprocket teeth. (For the upper roll, use a
straightedge on the lower roll sprocket as a
reference.) Tighten the sprocket’s setscrews.

NOTE: The plane of the sprocket teeth should

be aligned with the plane of the idler
sprockets to ensure that the chain runs
perfectly straight. If any part of the
chain angles away between the sprock-
ets, readjust the misaligned sprocket.

k. Replace the chain by following the thread-up

pattern (see Figure V-22), starting from the top
of the chain. Loosen the tensioner bolt and
swing the tensioner back into place. Position

the tensioner so that there are 13 mm (1/2in.)..

of play in the longest si in. Ensure

that there is no slack between the sprockets.
Tighten the tensioner bolt.

Figure V-22. Drive Chain Thread-Up Pattern

Insert the spring-loaded grounding brush into
its holder; tighten the cap screw. Make sure the
brush is flush on the slip ring.

. Replace the upper static bar and tighten the

mounting nuts.
Replace the feed table.
Replace both side covers.

D. SUPPLY MANDRELS

The standard supply mandrel has one adjustment knob
used for adjusting clutch (film) tension. The optional film
alignment mandrel has two adjustment knobs, one for
clutch tension and one for film alignment. The knob for
adjusting clutch tension is smaller on the film alignment
mandrel than on the standard mandrel, as shown in Fig-
ure V-23. The alignment mandre! has a black knob on the
other end for aligning film. See Section V-D-2 for service
instructions for the film alignment mandrel.

FILM ALIGNMENT MANDREL

STANDARD MANDREL

Figure V-23. Standard and Film Alignment

Mandrels (Film Tension
Clutch Ends)

1. REPLACING THE CLUTCHES ON
STANDARD MANDRELS

a.
b.

Remove the core chucks from the mandrel.

Loosen and remove the knurled clutch adjust-
ment knob. (See Figure V-24.)

Remove the large flat washer and the tension
spring.

Turn the mandrel shaft (on the end opposite the
clutch adjustment knob) until one collar
setscrew is accessible in the U-shaped open-
ing on the mandrel tube.

Loosen the setscrew one turn. Rotate the
mandrel shaft 90° until the second setscrew is
accessible. Loosen that setscrew one turn.
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[image: image44.png]g. Slide the mandrel shaft out of the tube toward
the threaded end. (See Figure V-26.)

Figure V-26. Removing Mandrel Shaft

h. Slide the cork clutch on the threaded end up
the shaft and remove.

Figure V-24. Removing Clutch i. Replace the cork clutch discs if they are thinner
Adjustment Knob than 1.6 mm (1/16 in.).

f. Slide the collar off the mandrel shaft; remove ~NOTE: The clutch discs should be replaced in
the cork clutch. (See Figure V-25.) pairs (one on each end).

j- Install one new clutch disc against the floating
collar on the threaded end.

k. Slide the shaft into the mandrel tube, making
sure the unthreaded end is at the same end of
the mandrel tube as the U-shaped opening.

I. Slide one new cork clutch onto the unthreaded
end of the shaft; push the disc into the tube.

m. Rotate the mandrel shaft until both flat spots on
the shaft are visible and one flat is aligned with
the U-shaped opening.

n. Slide the collar onto the shaft, until the
setscrews are centered on the flats on the
shaft.

o. Tighten one setscrew. Rotate the shaft and
tighten the second setscrew.

p. Replace the tension spring, the flat washer, and
the knurled clutch adjustment knob onto the
threaded end of the shaft.

g. Thread the adjustment knob onto the shaft until
the threads barely protrude from the outside of
the knob. The mandrel tube shouid turn freely
with the clutch adjustment knob at this point. If
the mandrel is tight, readjust the position of the
collar on the other end of the shaft.

r. Replace the core chucks.

NOTE: After loading film, the operator must
] ) readjust the mandrel clutch for proper
Figure V-25. Removing Cork Clutch film tension.
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[image: image45.png]2. REPLACING THE CLUTCHES ON
ALIGNMENT MANDRELS

The two rubberized cork clutch discs inside the
mandrel are the only parts which need occasional
replacement. These clutch discs are the same as
those used in the standard mandrels and should
be inspected regularly. Refer to Figure V-27 and
use the following procedures to disassemble the

mandrel for cleaning, lubrication, clutch inspec-

tion, and clutch replacement.

a.

b.

FLAT SNAP RING

Remove the four screws in the mandrel tube
next to the alignment wheel.

Turn the alignment wheel counterclockwise to
remove the wheel assembly.

Use snap ring pliers to remove the snap ring on
the mandrel shaft inside the mandrel tube.

Invert the mandrel and remove the adjusting
end plate assembly and the two thrust
washers.

Slide the mandrel tube off the axle shaft.

Remove the bowed snap ring remaining onthe
axle shaft.

The clutch assembly is located on the opposite
end of the axle from the alignment assembly.
Loosen the tension adjustment knob until the
spring is no longer under compression.

Loosen the setscrew collar next to the cork
clutch disc and slide it off the axle shaft to-
gether with the clutch discs and the clutch end
plate. The clutch discs should be replaced if
they are less than 1.6 mm (1/16 in.) thick.

THRUST WASHER

Clean the surfaces of the three ciutch collars
with solvent such as acetone or methylene
chloride. Do not immerse the end plate assem-
bly in solvent unless the bronze bushing can be
lubricated prior to assembly.

inspect all bearings and threads. Remove any
dust or contamination and apply a light coating
of grease, such as Lubriplate, on the surfaces
noted by an asterisk in Figure V-27.

CAUTION!

Do not allow any grease to get on the cork clutch
discs or on the metal surfaces that touch the
clutch discs.

k.

THRUST WASHER

BOWED SNAP RING

Install a clutch disc, the end plate assembly,
and a second clutch disc on the axle shaft.

Install the setscrew collar, making certain the
setscrews tighten into the holes in the axle
shaft.

. Install the bowed snap ring in the wide snap

ring groove. (Bow direction is not important.)

Install a thrust washer against the bowed snap
ring.

Slide the end of the mandrel without screw
holes onto the axle, engaging the pins on the

clutch end plate assembly into the grooves in
the mandrel tube.

Slide the adjusting end plate assembly onto the
axle with the pinned bearing end inserted first;
the pins must slide into the grooves in the man-
drel tube.

CLUTCH DIsC

6

*LUBRICATION POINTS

THESE SURFACES TO BE
FREE FROM DIRT AND
LUBRICANT

Figure V-27. Film Alignment Mandrel Maintenance Guide
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[image: image46.png]g. Install the second thrust washer on the axle.

r. Install the flat snap ring on the axle shaft; make
certain thatit seatsinthe groove nexttothe end
plate thrust washer.

s. Stand the mandrel assembly on its tension
clutch end and thread the alignment wheel into
the top of the mandrel until the plastic collar
with the four tapped holes is close to the end of
the mandrel tube.

t. Carefully align one of the holes in the mandrel
tube with a tapped hole in the plastic collar.
Hold down on the alignment wheel and lift the
mandrel tube to slide it over the plastic collar.
Be certain the holes remain aligned.

Install the four retaining screws.

v. Install the mandrel on the Laminator and check
that it moves smoothly when turning the align-
ment wheel; any free movement s an indication
of incorrect assembly or an improperly seated
snap ring.

NOTE: After loading film, the operator must
readjust the mandrel clutch for proper
film tension.

E. REPLACING THE DRIVE
MOTOR

WARNING

When replacing the drive motor, avoid touching
any resist condensate, if present. Remove the
condensate with a cloth dampened with
trichloroethane or methylene chloride. To pre-
vent possible skin irritation, wear neoprene
gloves when handling these materials. Avoid
breathing solvent fumes — use only with ade-
quate ventilation.

1. Disconnect the power and lock it out.

2. Remove the Drive side cover and the rear cover
(under the exit tray rollers) by loosening the
quarter-turn fasteners. (See Figure V-28.)

3. Take off the motor wiring cover (see Figure V-29)
by removing the screws.

4. Note the wire connections in the motor. Remove
the nuts and washers; disconnect the leads and
the ground wire.

5. On the Drive side, loosen the tensioner bolt and
swing the tensioner out of the way; tighten the bolt.
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Figure V-29. Motor Wiring Cover Removed
(See Figure V-15A and V-15B.) Remove the chain
from the motor drive sprocket.

6. Loosen the setscrew on the motor drive shaft and
remove the sprocket. Remove the key from the
drive shaft. (See Figure V-30.)

-
-
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- P P—

S

Figure V-30. Removing the Sprocket From
the Motor Drive Shaft



[image: image47.png]7. Loosen the motor mounting bolts and remove the
motor.

8. To replace the motor, insert the motor drive shaft
through its opening on the Drive side frame and
tighten the motor mounting bolts.

9. Replace the key and the drive sprocket; tighten the
setscrew. Adjust the sprocket so there are 32 mm
(1 1/4 in.) from the side frame to the inside of the
sprocket teeth.

10. Rewrap the chain around the motor drive sprocket;
loosen the tensioner bolt and swing the tensioner
back into place. Position the tensioner so that there
are 13 mm (1/2in.) of play in the longest side of the
chain. Make sure that there is no slack between the
sprockets. Tighten the tensioner bolt.

NOTE: The plane of the sprocket teeth should
be aligned with the plane of the idler
sprockets to ensure that the chain runs
perfectly straight. If any part of the
chain angles away between sprockets,
readjust the misaligned sprockets.

11. Remove the wiring cover and reconnect the leads
and the ground wire to the new motor, connecting
them to the same respective terminals to which
they were connected originally. Replace the
washers and nuts.

12. Replace the motor wiring cover.

13. Unlock and connect the power. Make sure the
motor operates properly.

14. Disconnect the power and replace the Drive side
and the rear covers.

F. ADJUSTING THE ROLL
PRESSURE BALANCE

Turnbuckles attached to the roll tension springs (see Fig-
ure V-31) are for balancing side-to-side roll pressure.
The turnbuckles are factory-set for the correct pressure
balance and are lock-wired to prevent tampering.
Measuring pressure (spring tension) requires a special
tool; if pressure adjustment is indicated, call your Du Pont
Service Representative.

G. SERVICING THE
TEMPERATURE
CONTROLLER
(See Figure V-32.)

1. RECALIBRATION

The controller should only be calibrated by qual-
ified personnel with the proper equipment. For
calibration procedures, see Section V-T and V-U.

V-12

HEATER

CONTROL CIRCUIT FUSES

Figure V-32. Temperature Controller

2. REPLACING THE HEATER FUSES

The small fuses at the bottom of the controller are
for the control circuit and should fail only if there is
an internal problem in the controller. The large
fuses protect the controller from shorts or over-
loads within the heater circuit.

The upper fuse controls the lower roll heater cir-
cuit; the lower fuse controls the upper roll heater
circuit. It is important that the fuses be replaced
with the identical type. Use Bussman No. FBO-10,
10 amp, 600 V, quick-clearing fuses or the equiva-
lent.

. TESTING THE TRIACS

A defective triac can cause either overheating or
no heating. If the roll is overheating, check the triac
for a short. The top triac controls the lower roll; the
bottom triac controls the upper roll. Follow the
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steps below to check the triacs whenever a heater
circuit malfunctions.

a. Disconnect the power and lock it out.
b. Remove the Control side cover.

C.

Note the triac lead wire colors to terminals T1,
T2, and G on the mother board. Wire T1 is the
cathode, T2 is the anode, and G is the gate.
Disconnect the wires from the mother board.
(See Figure V-33.)

d. Use an ohm meter to measure the resistance

between triac wires T1 and T2.

(1) If there is zero resistance, the triac has
failed.

(2) If there is infinite resistance (40 to 60
megohms actual), the triac is normal.

Measure the resistance between triac wires T1
and G.

July 1983

NOTE:

(1) If there is zero resistance, the triac has
failed.

(2) If the resistance is between 60 and 100
ohms, the triac is normal.

Although it is unlikely, it is possible for a
defective triac to test normal. If all other
possibilities for heater malfunction are
eliminated, replace the triac.

4. REPLACING THE TRIACS

a.
b.

C.

Disconnect the power and lock it out.
Remove the Control side cover.

Disconnect the triac lead wires from terminals
T1, T2, and G, noting the wire colors for the
respective connections. The top triac controls
the lower roll; the bottom triac controls the
upper roll.

Remove the nut attaching the triac to the heat
sink (see Figure V-34); remove the triac.

Figure V-34. Removing Triac From
Heat Sink

e. Coat the contact surface of the new triac with

heat transfer compound (see the Non-
lllustrated Parts list in Section VI). Attach the
triac to the heat sink.

V-13



[image: image49.png]f. Connect the triac lead wires to the appropriate
terminals on the mother board (T1, T2, G)

9. Replace the side cover.

H. REMOVING THE CONTROL
PANEL

The control panel is readily removable to easily service
the panel components.

1. Disconnect the power and lock it out.
2. Remove the Contro! side cover.

3. Squeeze the clips on the ends of each plastic wire
connector under the control panel and separate
the connectors. (See Figure V-35.)

Figure V-35. Separating the
Wire Connectors

4. Remove the terminal fanning strips from the tem-
perature controller.

5. Remove the 1/4-20 acorn nuts and lockwashers
attaching the control panel to the Control side
frame above the feed table.

6. Remove the control panel.

7. To replace the control panel, reverse the above
procedures.

. REPLACING THE
TEMPERATURE SENSOR

Temperature sensor installation is very simple, but be
careful with adjustment and proper wiring.

1. Disconnect the power and lock it out.
2. Remove the Control side cover.

3. Disconnect the thermocouple wires at the temper-

ature controller terminal strip. (See Figure V-36.)

a. Upper Sensor: Controller Terminal Nos. 12
and 14.

b. Lower Sensor: Controller Terminal Nos. 16
and 19.

Figure V-36. Thermocouple Wires

NOTE: Adjacent wire numbers do not corres-
pond to the controller terminal num-
bers.

4. Loosen both mounting screws on the sensor to be
replaced. Slide the sensor out from under the
SCrews.

5. Trace the routing of the thermocouple wiring from
the sensor to the temperature controller. (Thermo-
couple wires are encased in black tubing.)

6. To install a new temperature sensor, replace the
sensor mounting screws with those in the kit.
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[image: image50.png]7. For the upper sensor, remount the spacer angle
and slip the temperature sensor assembly under
the spacer. (See Figure V-37.) (This does not apply
to the lower temperature sensor since it does not
have a spacer angle.)

Figure V-37. Temperature Sensor Spacer

8. Adjust the sensor so the thermocouple junction is
directly above the sensor’s contact point with the
roll. Sight down the roll from the side to check
alignment.

9. After proper alignment, hold the sensor in place
and tighten the mounting screws.

10. Reroute the thermocouple wire and tubing along
the tie bar and through the side frame to the tem-
perature controller. Bind the thermocouple wiring
to the tie bar and side frame with new plastic wire
ties.

11. Forthe upper sensor, connect the black/white wire
(black with a thin white stripe) to controller terminal
No. 12; connect the all-black wire to terminal
No. 14.

12. Forthe lower sensor, connect the black/white wire
to terminal No. 16; connect the all-black wire to
terminal No. 19.

NOTE: Do not use wire terminals on thermo-
couple wire; place the bare wire under
the terminal screwhead.

J. REPLACING THE AIR
TUBING

1. Disconnect the power and lock it out.

2. Remove the air line quick-disconnect from the exit
end of the Laminator.
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3. Remove the side and rear covers as necessary.

4. The air tubing fittings on the air cylinders, solenoid,
and regulators are a quick-connect/disconnect de-
sign. To remove the tubing, push in on the spring-
loaded, brass collet with a screwdriver or similar
instrument and pull out the tube.

5. To install the tubing, push it into the fitting until it
stops. Make sure that the end of the tubing is round
and cut square.

K. REPLACING THE AIR
CYLINDER
Disconnect the power and lock it out.

2. Open the laminating rolls.

3. Remove the air line quick-disconnect from the exit
end of the Laminator.

4. Remove the appropriate side covers.

5. Remove the cotter pin and withdraw the clevis pin
and washers from the rod eye on the end of the
cylinder shaft. (See Figure V-38.)

ROD
EYE
COTTER

PIN

10.
11.

Figure V-38. Removing Cotter and

Clevis Pins

Remove the air tubing and fitting from the top of the
cylinder.

To remove the air cylinder, remove the two 3/8-in.
hex-head screws from inside the side frame.

Remove the locknut and rod eye from the old
cylinder.

Thread the locknut and rod eye onto the new cylin-
der shaft until there is 7/16 in. between the top of
the rod eye and the shoulder of the shaft.

Push the shaft all the way into the cylinder.

Mount the air cylinder to the side frame with the
3/8-in. hex-head screws and lockwashers. Do not
tighten the screws.
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13.

14,

15.
16.

17.
18.

L.

Puli the air cylinder shaft out of the cylinder until the
hole in the rod eye is aligned with the hole in the
upper pivot arm.

install the clevis pin through the upper pivot arm
and rod eye. Use a 10-mm (3/8-in.) I.D. flat washer
on either side of the rod eye if space permits. If not,
put both flat washers on the outside of the rod eye.
Install the cotter pin in the clevis pin hole.

Tighten both mounting screws without collapsing
the lockwashers.

Replace the air tubing and fitting onto the cylinder.

Close the rolls and turn the Air Power to | (on).
Adjust the board sensor microswitch, if necessary,
so that the air is activated. (See Section llI-D for
adjustment procedures.)

Fully tighten both air cylinder mounting screws.

Turn the Air Power to 0 (off). Open and close the
laminating rolls; if binding occurs, loosen the air
cylinder mounting screws and repeat step Nos. 12
through 17.

REPLACING THE BOARD
SENSOR MICROSWITCH

Disconnect the power and lock it out.

Turn the adjusting knob counterclockwise to raise
the adjustment screw.

Remove the two screws holding the mounting
bracket to the side frame. (See Figure V-39.)

Figure V-39. Mounting Bracket Screws and
Ground Wire (For Board Sensor

V-16

Microswitch)

Angle the microswitch in order to reach the wire
connections on the bottom; disconnect the two
wires.

Disconnect the ground wire on the side of the
mounting bracket. (See Figure V-39.)

Remove the two screws holding the microswitch to
the mounting bracket. (See Figure V-40.)

Figure V-40. Microswitch Mounting Screws

7.

8.

Carefully slide the microswitch lever out of the side
frame opening.

Replace the microswitch by reversing the above
procedures. Be careful not to bend the lever when
sliding it through the side frame opening.

To adjust the microswitch after replacement, see
Section 11I-D.

REPLACING THE AIR
SOLENOID

Disconnect the power and lock it out.

Remove the air line quick-disconnect from the exit
end of the Laminator.

Remove the rear cover.

Remove the screw, the yellow/green ground wire,
and the internal-tooth lockwasher from the center
of the solenoid cover. Do not lose the screw or
lockwasher! (See Figure V-41.)

Remove the solenoid leads from the top of terminal
Nos. TB2-5 and TB2-6, noting their respective
connections.

Remove the three air hoses from their fittings.
While pushing in on the spring-loaded, brass collet
with the tip of a screwdriver, pull the hoses from the
fittings.
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[image: image52.png]20. Disconnect the power to the Laminator; replace
the rear cover.

N. REPLACING THE STATIC
BARS

1. Disconnect the power and lock it out.

2. Disconnect the feed table power cord on the
Control side of the support cabinet.

3. Remove the feed table.
4. Remove the rear cover on the Laminator.

Upper Static Bar
a. Trace the lead from the static bar to the power

i - i ; : supply; unscrew the lead at the power supply.
Figure V-41. Replacing the Air Solenoid (See Figure V-42.)
7. Carefully tilt the Laminator toward the entrance LOWER STATIC
end to gain access to the two solenoid mounting BAR LEAD

screws. Remove the screws and solenoid.

8. Remove the elbow and tee air fitting from the sole-
noid.

9. Reinstall the air fittings on the new solenoid, using
Teflon® tape to seal the threads.

10. Remount the solenoid onto the frame by replacing
the two mounting screws.

11. Push the three air hoses firmly into the fittings.

12. Reconnect the solenoid leads to terminal
Nos. TB2-5 and TB2-6 (black wire to TB2-6).

13. Remove the screw from the center of the new
solenoid case and discard it.

14. Using the screw and the internal-tooth lock-

PPER
washer removed from the old solenoid, attach the gTATIC
yellow/green ground wire to the center of the BAR LEAD
solenoid case. . .
15. Reconnect the power to the Laminator. Figure V-42. Static Bar Power Supply
b. Remove the nut and the respective ground
WARNING wires. |
¢. From the front of the unit, remove the nut hold-

ing the static bar to each mounting bracket.
With the power to the Laminator on, use ex- (See Figure V-43))
treme caution when checking the solenoid for
air leaks to avoid possible electrical shocks.

16. Connect the air line quick-disconnect; check the
elbow fitting at the solenoid for leaks.

17. Turn on the Power and Air Power switches.

18. Turn the microswitch adjusting knob counter-
clockwise to activate the solenoid.

19. If the hose leaks at the tee fitting, push the hose . .
more firmly into the fitting until it is sealed. Figure V-43. Static Bar Mounting Nuts
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[image: image53.png]d. Remove the static bar and replace it with a
new one; reinstall the nut on each mounting
bracket.

e. Thread the static bar lead between the lower
laminating roll shaft and the feed table’s rest
pin. (See Figure V-44.)

Figure V-44. Upper Static Bar Lead

f. Reconnect the lead to the power supply; re-
connect the ground wire.

g. Replace the rear cover and the feed table.

Lower Static Bar

a. Trace the lead from the static bar to the power
supply; unscrew the lead at the power supply.
(See Figure V-42.)

b. Remove the nut and the respective ground
wire.

c. From the rear, remove the two nuts holding the
static bar. (See Figure V-45.)

Figure V-45. Removing Lower Static Bar

10.
11.
12.

Remove the static bar and replace it.

Thread the lead from the static bar through the
cutout in the front cover. -

f. From the rear of the unit, reach over the
laminating rolls and hold the static bar in place
while replacing the mounting nuts. Avoid touch-
ing the pin points as they are sharp!

g. Reconnect the lead and the ground wire.
Replace the rear cover and the feed table.

=

REPLACING THE STATIC
BAR POWER SUPPLY

Disconnect the power and lock it out.
Remove the rear cover.

Remove both static bar leads from the power
supply. (See Figure V-42.)

Remove all the ground wires.

Cut the two butt splices connecting the power
leads; remove the wire tie, if necessary.

Remove the power supply mounting bolts.
Remove the power supply and replace it.

Replace and tighten the mounting bolts.

Reconnect the power leads with new butt splices
(black to black; white to white).

Reconnect the static bar leads to the power supply.
Reconnect all the ground wires.

Replace the rear cover.
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1. Disconnect the power and lock it out.

2. Make sure the Laminator is level; use the leveling
feet for adjustment.

3. Remove the top
Section IV-B-2).

4. Lay a straightedge and level across the top of the
feed table rollers.

5. Extend the straightedge to the roll nip. The under-
side of the straightedge shouid touch the lower
laminating roll 1/16 in. from the apex of the roll.

6. Check that the feed table is level in both
directions: front-to-back and side-to-side.

7. If adjustment is needed:
a. Remove the Control and Drive side covers.

exhaust hood (see

b. Loosen the appropriate feed table rest pin
and/or crossbar. Align the feed table until the
straightedge touches the lower laminating roll
1/16 in. from the roll apex and the feed table
remains level. (See Figure V-46.)

Figure V-46. Aligning the Feed Table

NOTE: The feed table must be level in both di-

rections: front-to-back and side-to-side.
¢. Tighten the rest pins and/or crossbar.
d. Replace the Control and Drive side covers.
Replace the top exhaust hood.

Q. ALIGNING THE 51-MM (2-IN.)
DUCT CONNECTIONS

1. Remove the supply mandrel and take-up roll.

2. Align the duct mounting bracket by loosening the
mounting screwsand moving the bracket in its
slots. (See Figure V-47.)
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Figure V-47. Aligning the 51-mm (2-in.)
Duct Connections

3. Make sure the extension duct meets the feed table
duct in a straight line so that the O-ring fits securely
in the feed table connection.

4. Tighten the mounting bracket clamp.
5. Loosen the top hose clamp.

6. Position the hose on the extension duct so the
back of the hose is slightly lower than the front.
(This causes the duct to tilt towards the top exhaust
hood as it drops into place.

7. Tighten the hose clamp.

NOTE: Sometimes the mounting bracket must
be repositioned slightly to insure a
good seal.

R. REPLACING THE EXHAUST
HOOD HEATERS

If it is necessary to replace the flange heaters, call your
Du Pont Service Representative. Removing the rebond-
ing the heaters require a special tool; do not attempt to
replace the heaters yourself.

S. REPLACING THE BLOWER
DRIVE BELT

1. Disconect the power and lock it out.

2. Loosen the fasteners on the front support cabinet
doors.

3. Remove the guard by removing the three attach-
ing screws on the inside of blower frame.



[image: image55.png]Loosen the four mounting bolts on the motor
support tray. Allow the tray to drop on the side
away from the belt. Raise the tray on the belt side
until there is enough slack to remove the belt
from one pulley.

Remove the old belt and discard it.

Install the new belt by putting it around one
pulley. Position it over the second pulley and
rotate the drive shaft until the belt snaps into the
“V"" of the pulley. Make sure there are no twists
in the belt.

Check the blower belt tension. There should be
1/2 to 1 inch of play in the belt if the tension is
adjusted properly. (See Figure V-48.) Push down
on the motor support tray to increase tension.

Figure V-48. Checking Blower Belt Tension

8.

9.

Tighten the mounting bolts on the motor support
tray. Be sure the tray is not tilted as that will
cause the belt to wear excessively against the
motor pulley.

Replace the belt guard.

10. Tightenthe fasteners onthe front support cabinet

doors.

T. CHECKING THE ROLL
SURFACE TEMPERATURES

Proper equipment and technique are essential to accu-
rately measure the laminating roll surface temperatures.
Since these measurements will be compared to the tem-

V-20

peratures displayed on the control panel, check the con-
dition of the Laminator’s roll temperature sensors first.

. TEMPERATURE SENSORS

a. Check the condition of the tape on the sensors
and clean the contact surfaces. If the tape is in
poor condition, replace it with the same type of
tape only; see the Non-lllustrated Parts list in
Section VI for a description of the tape and the
Du Pont part number.

b. The solder junction on each sensor must be
directly over the sensor’s contact point with the
roll; reposition the sensor if necessary.

¢. The sensors should be in full contact with the
rolls and exert a moderate amount of pressure
on the rolls to ensure good readings. Inspect
the sensors closely and adjust them as neces-
sary.

. RECOMMENDED EQUIPMENT

a. Meter: The Watlow Temperature Meter Model
No. 64-06-01 is an accurate, solid-state meter
which can be used for temperature controller
calibration. Refer to the Vendor Information
page in Section VI — Parts.

b. Meter Probe: The meter’s probe must be de-
signed for use on curved surfaces and must not
compress or penetrate the rubber roll covering
in any way. We recommend using a probe of the
same type used on the HRL-24 temperature
sensors. Order Du Pont part number 601382-
502 if a spare sensor is not available.

. MEASUREMENT PROCEDURES

a. The rolls must be turning to accurately read the
surface temperature; slow to moderate speed
is sufficient. If the rolls are stationary, the probe
will absorb heat from the contact area of the
rubber and cause low readings. Make sure the
roll heaters are up to temperature.

b. Hold the meter probe in the center of the roll
width, in line with the Laminator’s temperature
sensor. Use only enough pressure to ensure
good contact; high pressure will compress the
rubber and cause high readings. The sensor’s
pickup point (i.e., T/C junction) should be di-
rectly over the contact point with the roll. Allow
30 to 60 seconds for the sensor to heat up.

c. The roll surface temperature should be within
4°C (8°F) of the temperature displayed on the
control panel. If the temperature varies more
than 4°C (8°F), complete the procedures in the
succeeding section.
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[image: image56.png]CAUTION! 3. CALIBRATION PROCEDURE

Never calibrate the temperature cqntro_ller to The calibration adjustment pots are located along
the roll surface temperatures. A calibration in- the outer edge of the circuit board that is perpen-
strument is required for accurate adjustment. dicular to the mother board. (See Figure V-49.)

Refer to the following procedures.

U. TEMPERATURE
CONTROLLER
CALIBRATION

These procedures are to be used only by qualified per-
sonnel usin¢ the proper equipment. If you are unsure of
your ability to calibrate the controller, contact your
RISTON® Products Equipment Service Representative.
Do not attempt to calibrate the temperature controller

before checking the roll surface temperatures. (See Sec-
tion V-T)

1. EQUIPMENT REQUIRED

a. Calibration Instrument: We recommend
using a hand-held Watlow Meter Model
No. 64-06-01 which has both temperature
measuring and millivolt output capabilities with
direct readouts in °F or °C. Refer to the Vendor
Information page in Section Vi — Parts for or-
dering information. If the Watlow Meter is not
available, use a precision millivolt source with a
Type “J” thermocouple (T/C), cold junction
compensation, and a millivolt equivalent table
for the cold reference temperature.

b. One 100-mm (4-in.) length of insulated copper
wire.

¢. One 610-mm (2-ft.) or longer length of Type “J"
thermocouple wire. '

d. One narrow-blade screwdriver.

2. TEMPERATURE CONTROLLER

TERMINALS USED

The calibration instrument will be connected to the

same terminals as the Laminator's temperature

sensors. The terminal numbers are on the left side
of the controller mother board next to the terminal
strip.

a. The upper roll temperature sensor connects to
controller terminais 12 and 14; polarity must be
correct:

e Terminal 12 = Negative (Black/White wire)
e Terminal 14 = Positive (Black wire)

b. The lower roll temperature sensor connects to
controller terminals 16 and 19; polarity must be
correct:
® Terminal 16 = Negative (Black/White wire)
e Terminal 19 = Positive (Black wire)
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Figure V-49. Calibration Trimpots

. Turn the Laminator’s Power switch to | (on).
. Turn the Set Point Adj. pot on the control panei

and the S.P. LO pot on the controller fully
clockwise.

Push the Set Point Display button while adjust-
ing the S.P. HI pot on the controller for 149°C on
the lower display.

Push the Set Point Display button while turning

. the Set Point Adj. pot on the control panel fully

counterclockwise. The lower display should in-
dicate more than 12°C with the Error Light on
(—12°C actual).

Connect a length of Type “J” thermocouple
(T/C) wire to the calibration instrument. The
T/C wire polarity must be correct.

Turn off and unplug the Laminator. Disconnect
both temperature sensor T/C wires from the
controller terminal strip; label them with their
respective terminal numbers. Do not remove
the yellow/green ground wire from terminal 16.

Connect the T/C wire from the instrument to
the terminals for the lower roll sensor. Connect
a jumper between the terminals for the upper
roll.

Plug in the Laminator and turn the Power switch
to | (on).
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[image: image57.png]Set the calibration instrument to put out the
millivolt equivalent of 25°C (77°F) and turn the
LOWER ROLL LO ADJ pot on the controller so
the lower display indicates 25°C.

Set the calibration instrument to 150°C (302°F)
and adjust the LOWER ROLL HI ADJ pot for
150°C on the lower display.

Repeat steps “i” and “j” until readjustment is no
longer necessary.

Turn off and unplug the Laminator. Connect the
T/C wires from the instrument to the controller
terminals for the upper roll; put the jumper wire
on the lower roll terminals.

. Repeat steps “h” through “k” for the upper roll

display using the UPPER ROLL LO ADJ and
the UPPER ROLL HI ADJ pots.

. Turn off and unplug the Laminator. Reconnect

the T/C wires from the upper and lower roll
temperature sensors to the temperature con-
troller terminals; be certain that the polarity is
correct and that each sensor is connected toits
proper terminals. (See Section V-U-2.)

CAUTION!

Be careful when connecting the T/C wires. They
are brittle and may break when the terminal
screws are tightened. If this occurs, the tem-
perature displays will indicate over 400°C when
the Heaters switch is turned on; no heat will be
supplied to the affected roll.

o. Readjust the set point. Check the roll surface

temperatures using the procedures in Section
V-T; the rolls should be within 4°C (8°F) of the
displayed temperatures.

V. ELECTRICAL COMPONENT

LOCATIONS AND
FUNCTIONS

1. FUSES

V-22

a. Temperature Controller: There are four

fuses on the temperature controller (A1). The
two large fuses are in the 230-volt roll heater
circuits: the upper fuse is for the lower roll
heater; the lower fuse is for the upper roll heat-
er. These should only be replaced with
Bussman FBO-10 or equivalent 10 amp,
600 volt, quick-clearing fuses.

The two small fuses (1/4 in. X 1 1/4 in.) are

1/2 amp, type ET fuses in the 12 volt circuit to
protect the controller’s transformer. Failure of

either of these two fuses indicates a problem
within the controller.

. Digital Display: There are four fuses in the

digital display on the control panel to protect
transformer T9. Two fuses are in the 8.5 volt
circuit and two are in the 22 volt circuit. All four
fuses are 1/2 amp, type ET.

. Drive Speed Controller: There are four fuses

on the drive speed controller (A2), two for the
primary circuit (F1, F2) and two for the secon-
dary circuit (F3, F4). Replace them with
Bussman MDL-3/4 or equivalent 3/4 amp,
slow-blow fuses.

. Control Circuit: There are three fuses on the

base plate of the Laminator for the control cir-
cuit. Fuses F1 and F5 are 250 volt, 0.5 amp,
normal-blow fuses in the 230 volt primary cir-
cuit; replace them with Bussman AGC-1/2 or
equivalent. Fuse F2 is a 250 volt, 2 amp,
normal-blow fuse in the 24 volt secondary cir-
cuit; replace it with Bussman AGC-2 or equiva-
lent.

. Static Bar Transformer: There are two fuses

on the Laminator base plate for the static bar
power transformer. Fuses F3 and F4 are
250 volt, 5 amp, normal-blow fuses, one in
each leg of the 230 volt power supply. Replace
them with Bussman AGC-5 or equivalent.

LC-2400 Cabinet:

(1) Blower Motor (F6/F7/F8): These are
250 volt, 15 amp fuses for the exhaust
blower motor. F6 is in one leg of the low
speed power; F7 is in one leg of the high
speed power; F8 is in the common leg for
both speeds. Replace them with Bussman
MDA-15 or equivalent. Exhaust blowers in
50 Hz models use only F7 and F8 for the
single-speed motor.

(2) Air Intake Flange Heaters (F9/F10):
These are 250 volt, 5 amp fuses which
protect the flange heaters on the exhaust
hoods (HR 3 and HR 4). Replace them with
Bussman MDA-5 or equivalent.

(3) Laminator Power (F11/F12): These are
250 volt, 20 amp fuses which protect the
power feed to the Laminator. Replace them
with Bussman MDA-20 or equivalent.

2. OVERLOADS
a. Main Power (CB1): Thisisa?240volt, 15amp,

double-pole, toggle-switch circuit breaker in
the 230 volt main power feed to the Laminator. It
is located on the Control side frame under the
exit table.

July 1983



[image: image58.png]b. Drive System (CB2): Thisis a 0.5 amp, delay-

trip, pushbutton-reset circuit breaker in the d.c.
power feed to the roll drive motor. The drive
speed controller has a built-in 0.5 amp current
limit circuit to stall the drive motor during a
mechanical overload. Circuit breaker CB2 will
trip about 15 seconds after the motor has stal-
led to prevent the motor from overheating. It is
located next to the Air In disconnect on the rear
cover of the Laminator.

3. MICROSWITCHES
a. Feed Tray Interlock (S11): This normally-

open switch is located on the left side frame
under the feed tray; it is actuated by a tab on the
feed tray. Actuating this switch allows the
flange heaters on the exhaust hoods to operate
if the blower is running. This ensures that the
feed tray exhaust ducts are connected to the
exhaust system so the airflow through them will
prevent duct overheating.

. Air Assist Board Sensor (S9): This
normally-closed switch is located on the Con-
trol side cover. It actuates air solenoid L1 to
allow air pressure to the pneumatic cylinders on
each end of the upper roll if the Air Assist
rocker switch (S7) is turned on. The micro-
switch arm protrudes through the side frame
and is actuated by the board thickness adjust-
ment screw mounted on the upper roll lift
frame. The screw is adjusted so it opens the
switch when the rolls are closed with no board
between them (air assist off). When adjusted
properly, the screw will be lifted off the switch
arm when a board enters the roll nip, closing
the switch and turning on the air assist. See
Section lil — Operation for adjustment proce-
dures.

4. RELAYS

a. Laminator: There are three triple-pole,

double-throw, 24 V, a.c. relays located on the
inside of the Laminator's Control side frame
behind the rear cover.

(1) Power (K1): This relay is actuated by the
Power switch on the control panel; it con-
trols the power to the 230 volt primary cir-
cuit and the 24 volt control circuit.

(2) Heat (K2): This relay is actuated by the
Heaters switch on the control panel; it con-
trols the power to the roll heaters temper-
ature controller (A1).

(3) Drive (K3): This relay is actuated by the
Drive switch on the control panel; it acti-
vates the roll drive speed controller (A2)
and the static bar transformer (T2).

AN
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b. LC-2400 Cabinet: The 60 Hz, two-speed
blower models have four relays inside the
relay/fuse box in the support cabinet; the
50 Hz, single-speed models use only relay K7.
(1) High Speed (K4): Thisis a 30 amp, 1 hp,

double-pole, double-throw relay. It is ac-
tuated by the Drive switch on the
Laminator control panel; it operates the
blower at high speed.

(2) Low Speed (K5): This is a 30 amp,
11/2 hp, single-pole, single-throw relay. It
is actuated by relay K6 and the blower
on/off switch if relay K4 is not actuated; it
operates the blower at low speed.

(3) Time-Delay (K6): Thisis a 10 amp, 1 to
10 second time-delay relay set at two sec-
onds. It is actuated when high-speed relay
K4 is deactivated (Drive switch turned off).
This relay protects the blower motor by
interrupting power to the blower for two
seconds before actuating relay K5 for low-
speed operation.

(4) Flange Heaters (K7): This is a 30 amp,
1 hp, double-pole, double-throw relay. It is
actuated by the feed tray interlock switch
(S11) on the Drive side frame of the
Laminator when the feed tray is in place
and the blower is operating at either speed.
This relay actuates the flange heaters on
the feed tray exhaust hoods. See
Item No. 3a for the functions of switch S11.

5. AIR ASSIST SOLENOID (L1)

The 24 volt air assist solenoid is located on the
Laminator baseplate behind the rear cover. It is
actuated when the Air Assist switch (S7) is turned
on and the board sensor microswitch (S9) is
tripped when the upper laminating roll lifts. This
solenoid controls the compressed air supply to the
roll pressure cylinders.

6. TRANSFORMERS

a. Control Circuit (T1): This transformer is lo-
cated on the Laminator base plate behind the
rear cover. It reduces the 230 volt supply power
to 24 volts for the Power, Heaters, Drive, Air
Assist, and the emergency stop switches. The
transformer is energized when the Laminator is
connected to its power source and circuit
breaker CB1 is turned on.

b. Static Bars(T2): This power supplyislocated
on the Laminator base plate behind the rear
cover. It uses the 230 volt supply power to
energize the corona-discharge static
eliminator bars on the Laminator. This trans-
former is energized by relay K3 when the Drive
switch is turned on.
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[image: image59.png]7. ROTARY CONNECTORS AND ground (earth) for the 230-volt roli heaters.
GROUNDING BRUSHES They are required because the self-lubricated
a. Rotary Connectors (SR1/SR2): The rotary roll bearings are not an adequate ground.
connectors are attached to the ends of the
laminating rolls behind the Control side cover. 8. THERMOCOUPLES (TC1/TC2)

Thes'e merggrg-fillled cqnnectcr)]rs a:lehused to The laminating roll temperature sensors at the cen-
supply the -volt power to the roll heaters. ters of the rolls use Type “J” thermocouple wire to

b. Grounding Brushes (XE1/XE2): The carbon provide a roll temperature input to the temperature
grounding brushes rub the brass slip rings on controller. The heating of the dissimilar metallic
the ends of the laminating rolls behind the Con- conductors (iron and constantan) at their junction
trol side cover. These brushes provide a safety point generates a millivolt signal.
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The following guide lists problems which may be encountered during Laminator use. In each instance, probable
causes and solutions are offered to simplify troubleshooting.

WARNING

Before servicing the Laminator, we recommend locking out the power supply or the
Laminator plug to prevent others from powering the unit. if this is not possible, tag or tape the

plug to inform others of the danger. Protect yourself!

HRL TROUBLESHOOTING GUIDE

SYMPTOM

PROBABLE CAUSE

SOLUTION

LAMINATOR DOES NOT
OPERATE

LAMINATING ROLL DRIVE

A. Rolls do not turn, Drive
switch on.

¢ Motor not running.

® Motor running.

B. No control of roll speed.

. Emergency switch off.

. Main Power circuit breaker tripped.

3. No power to Laminator.

4. Faulty Power or Emergency switch.

5. Relay K1 faulty.

- o s~ W

. Drive Motor Reset tripped:

a. Film and board wrapped around
rolls.

b. Too much tension on supply
mandrel.

. Drive motor problem.

. Drive switch faulty.

. Relays K1 or K3 faulty.

. Speed controller faulty.

. Loose drive chain sprocket.

2. Broken drive chain.

3. Broken drive motor gear.

. Speed control pot faulty (on

control panel).

. Speed controller faulty.

3. Check plug and power to receptacle.
4. Check switch continuity — replace if faulty.
5. Check relay operation — replace if faulty.

- g h W

2. Replace chain or repair.

3. Open motor gear box and inspect; replace if

. Release emergency switch.

. Determine cause; reset circuit breaker.

. Determine cause and then reset

. Check DC volts to motor at full speed setting.

. Check switch continuity — replace if faulty.
. Check relay operation — replace if faulty.
. Replace speed controller.

. Tighten setscrews on drive motor and hot roll

. Replace pot.

. Replace speed controlier.

(Control side frame under exit table).

(push button on exit end).
a. Remove board and fiim using Reverse
switch.
b. Check:
(1) Clutch adjustment
(2) Mandrel clutch wear
(3) Shaft binding in mandrel —
disassemble mandrel & repair.

If voltage is measured (200VDC), check motor
brushes & springs or replace motor.

sprockets. Ensure key on drive motor shaft is
in place.

necessary.
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SYMPTOM

PROBABLE CAUSE

SOLUTION

C. Rolls jogging or surging.

D. Rolis will not stop with
Drive switch.

LAMINATING ROLL
TEMPERATURE

A. Cannot adjust set point.

B. One display — under set point
Roli — hot
Pilot light — off.

C. One display - under set point
Roll — hot
Pilot light — on.

D. One display — under set point

. Loose chain tensioner.
. Loose drive chain sprockets.
. Broken drive motor gear.

. Speed controller adjustment incorrect.

. Relay K3 faulty.

. Drive switch faulty.

. Loose wire on set point pot or display.

. Defective set point pot.

. Roll not heating itself, but heated

by contact with other roll.

. Loose wire on set point pot or

pushbutton.

. Bad digital display or display

connection.

. Temperature sensor misaligned or

off of roll.

. Thermocouple junction on temperature

sensor broken.

. Temperature sensor wires switched.

. Loose wire on set point pot or

pushbutton.

. Bad digital display or display

connection.

. Temperature controller fuse blown.

. Tighten chain.

. Tighten setscrews on drive motor and hot roll

sprockets. Ensure key on drive motor shaft
is in place.

. Open motor gear box and inspect; replace

if necessary.

. Call Du Pont Service Representative.

. Replace relay.

. Replace switch.

. Check wire connections on pot and pushbutton and

at temperature controller and digital display.
Resolder or reconnect.

. Check and replace pot (0-50 ohms).

. See causes and solutions for roll temperature

problem: one display under set point, roll cool,
light off.

. Check wire connections on pot and pushbutton and

at temperature controller and digital display.
Resolder or reconnect.

. Check and correct display connections; replace

display, if necessary.

. Readjust, remount, or replace sensor.
. Resolder junction or replace sensor.

3. Check connections at temperature controller:

a. Upper sensor: connect black/white wire to
terminal No. 12; all-black wire to terminal No. 14.

b. Lower sensor: connect black/white wire to
terminal No. 16; ali-black wire to terminal No. 19.

. Check wire connections on pot and pushbutton and

at temperature controller and digital display.
Resolder or reconnect.

. Check and correct display connections; replace

display, if necessary.

. Correct cause before replacing fuse:

Roll — cool a. Shorted heater wires. Check all connections

Pilot light — off. and rotary connector.
b. Triac failed; replace.
c. Replace fuse. Use only Bussman No. FBO-10,

10 amp, 600 V, quick-clearing.
. Loose wire on set point pot or . Check wire connections on pot and pushbutton
pushbutton. and at temperature controller and digital
display. Resolder or reconnect.
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SYMPTOM

PROBABLE CAUSE

SOLUTION

E. One display — under set point
Roll - cool
Pilot light — on.

F. One dispiay — over set point
Roll — hot
Pilot fight — off.

G. One display — over set point
Roll -~ hot
Pilot light — on.

H. One display — over set point
Roll — cool
Pilot light — off.

|. Both displays — over set point.

J. One display — at set point
(£10°C): roll temperature
different
Roll — hotter
Pilot light — off or on.

K. One display — at set point
(£10°C)
Roll -~ hotter or cooler
Pilot light — off or on.

3. Triac open.

4. Heaters switch faulty.

5. Temperature controller defective.

1. Heater wires switched.

2. Loose wire on set point pot or
pushbutton.

3. Rotary connector faulty (located on
Control side on end of roll shaft).

4. Heater element defective.

Heater wires switched.

1. Triac shorted.

2. Loose wire on set point pot or
pushbutton.

3. Temperature controller defective.

1. Temperature sensor wires switched.

2. Sensor thermocouple wire broken.

1. Loose wire on set point pot or
pushbutton.

2. Bad digital display or display
connection.

3. Temperature controller defective.
1. Temperature sensor misaligned.

2. Temperature sensor dirty.

3. Thermocouple junction on
temperature sensor broken.

Temperature controller out
of calibration.

3. Check, using procedure in Section V. Replace if
defective.

4. Check continuity through switch; replace if defective.

5. Replace controller.

1. Check heater wire connections. Check wire
numbers from Heaters switch and temperature
control board with wiring diagram.

2. Check wire connections on pot and pushbutton
and at temperature controller and digital display.
Resolder or reconnect.

3. Check continuity through rotary connector
(power off); check for signs of shorting
or arcing on rotary connector.and terminals.
Replace connector or repair wiring.

4. Heater resistance should be 50-70 ohms.
Replace if defective.

Check heater wire connections. Check wire
numbers from Heaters switch and temperature
control board with wiring diagram.

1. Check, using procedure in Section V.
Replace if defective.

2. Check wire connections on pot and pushbutton
and at temperature controller and digital display.
Resolder or reconnect.

3. Replace controller.

1. Check connections at temperature controller:

a. Upper sensor: connect balck/white wire to
terminal No. 12; all-black wire to terminal
No. 14.

b. Lower sensor: connect black/white wire to
terminal No. 16; all-black wire to terminal No. 19.

2. a. Broken at temperature controller
terminal — reconnect wire.
b. Broken at sensor junction — resolder or
replace sensor.

1. Check wire connections on pot and pushbutton
and at temperature controller and digital display.
Resolder or reconnect.

2. Check and correct display connections; replace
display, it necessary.

3. Replace controller.

1. Readjust sensor.

2. Carefully clean contact area of sensor. Do
not remove tape.

3. Resolder junction or replace sensor.

Call Du Pont Service Representative.
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SYMPTOM PROBABLE CAUSE SOLUTION

L. Both displays — at set 1. Temperature sensors misaligned. 1. Readjust sensors.
point (+=10°C)

2. Temperature sensors dirty. 2. Carefully clean contact area of sensor. Do not
Both rolls — hotter. p Y- y

remove tape.

3. Thermocouple junction on 3. Resolder junction or replace sensors.
temperature sensors broken.
M. Both displays — at set Temperature controller out Call Du Pont Service Representative.
point (=10°C) of calibration.
Both rolls — hotter or cooler.
N. Neither roll heating. 1. Heaters switch faulty. 1. Check continuity through switch; replace if
defective.
2. Temperature controlier fuses 2. Correct cause before replacing fuses:
blown.

a. Shorted heater wires; check all connections
and inside rotary connector adapter.

b. Triac failed; replace.

c. Replace fuse. Use only Bussman No. FBO-10,
10 amp, 600 V, quick-clearing.

3. Relay K2 faulty. 3. Replace relay.
4. Temperature controller defective. 4. Replace controller.

O. Roll heat does not turn 1. Relay K2 faulty. 1. Replace relay.

off with Heaters switch. 2. Heaters switch faulty. 2. Replace switch.

RISTON® FILM

WRINKLES ON BOARDS
1. Laminator not threaded properly. 1. Refer to thread-up diagram. Rethread

as necessary.

2. Boards fed askew or off-center. 2. Adjust feed table edge guides.
3. Inadequate film tension. 3. a. Tighten tension control knob.

b. Supply mandrel core chucks not tightened.
c. Supply mandrel clutch worn. Replace cork

clutch.
4. Supply mandrels not seated in 4. Seat mandrels fully.
slots.
5. Film tension too great. 5. Loosen tension control knob.
6. Laminator not level. 6. Level the Laminator in both directions.
7. Laminating rolls cut. 7. Replace rolls and review board trimming
technique to avoid cutting rolls.
8. Laminating rolis shifting. 8. Check roll locking collar on left side bearing.
Realign rolls and lock collar.
9. Uneven laminating roll pressure. 9. Special tool required to adjust pressure.
Call Du Pont Service Representative.
10. Rolls misaligned. 10. a. Be certain Laminator is on flat, level surface.

Level machine.

b. Remove both side covers. Check for bent idler
sprocket shafts (Drive side) or loose shoulder bolt
at pivot point of upper roll lift mechanism (under
control panel).

c. Call Du Pont Service Representative.
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SYMPTOM

PROBABLE CAUSE

SOLUTION

RISTON® FILM POORLY
ADHERED TO BOARDS

AIR POWER ASSIST

A. Air cylinder pressure not
supplied during lamination.

B. Boards must be forced into
roll nip.

C. Air cylinders disengage
or double cycle during
lamination.

D. Rolls slam together when
board exits.

E. Boards skew during
lamination.

1. Improper prelamination cleaning.

2. Improper laminating temperature.

3. Feed roll tension too high.

4. Uneven laminating roll pressure.

5. Boards fed off center.

6. Laminating speed too fast.

7. Insufficient hold time.

1. Air line not connected.
. External regulator not adjusted.

. Air Power switch not on.

P~ N

. Board sensor microswitch out
of adjustment.

4]

. Defective microswitch.

6. Internal regulator not adjusted.

7. Pinched_air line.
Board sensor misadjusted.

Board sensor misadjusted.

1. Loose drive sprockets.

2. Air pressure too high.

1. Boards fed off-center.

. Boards must be free of water, oil, dust, and debris.

Review cleaning techniques in RISTON®
Products Technical Manual or Data Sheet.

. Recommended laminating temperature is

99°C — 104°C (210°F — 200°F).

. Check the following; correct as necessary:

a. Cork clutch on supply mandrel (both ends).

b. Clutch spring collapsed ~ back off on clutch
knob.

c. Shaft binding in bearing — call Du Pont
Service Representative.

. Special tool required to adjust pressure; call

Du Pont Service Representative.

5. Feed boards into center of laminating rolls.

6. Reduce laminating speed until adhesion

AW N =

[9)]

improves.

. Allow recommended hold times before testing

adhesion.

. Connect air line to Laminator.
. Adjust regulator to proper setting.
. Turn Air Power switch to | (on).

. See Section llI-D for adjustment procedures.

. Replace switch.

6. Remove Drive side cover. Set regulator at

3.2 kg/cm? (45 psig).

. Trace all air lines; replace if pinched. Relocate

if necessary.

See Section IlI-D for adjustment procedures.

See Section I}i-D for adjustment procedures.

1.

Remove Drive side cover. Tighten setscrews on
both laminating roll sprockets and drive motor
sprockets. Check chain tension; adjust if
necessary.

. Check external and internal regulators.

Internal regulator should be set for a
maximum of 3.2 kg/cm? (45 psig).

. Feed boards into center of rolls. (See

Section |1I-D for running RISTON®
Phototape off-center.)
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SYMPTOM PROBABLE CAUSE SOLUTION
2. One air cylinder not 2. a. Remove side covers. Actuate air cylinders;
operating. check for binding. If necessary, remove clevis

pins to check air cylinder piston movement.

b. Check for crimped air line between internal
regulator and cylinder.

F. Air leak when air cylinders 1. Poor connection at air fitting 1. Push air line into fitting.
are not activated. between disconnect and
solenoid.
2. Broken air line between 2. Replace air line.
disconnect and solenoid.
3. Leaking solenoid. 3. Replace solenoid.
G. Air leak when air cylinders 1. Poor connection at air fitting 1. Push air line into fitting.
are activated. between solenoid and air
cylinders.
2. Broken air line between 2. Replace air line.

solenoid and air cylinders.
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