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1. Introduction

The HARMO programmable controller PC-II (hereafter referred to as PC-11),
= equipped with a sequencer PM—912C manufactured by Mitsubishi Electric

Corporation, controls a robot.

The PC-II includes a battery for RAMs which may be used for maintenance
of the program although the program stored in EPROMs lasts without a

~ battery backup in a power failure.

' Since the input and output circuits operate at a voltage of 24 V oC,
extreme care must be taken to prevent high voltages such as 200 V AC from
being applied to the circuits when ﬁodifying them. If a high voltage is
applied to the imput or output circuits, the PC-II or proximity switches
way be damaged. Infﬁotor—traverse-tyﬁé robots, the m&tor circuits

operate at voltages of 100 or 200 V AcC.




2. Operation mode.

" The PC-II has three opération modes, AUTO, MAN. and OFF which are
selected with the ROBOT mode selector switch (SW-1).

Automatic operation (AUTO)
" a. Start automatic operation

. Follow the steps below to” start automatic operatiou.
~ Move the robot to .the home position so that the HOME POSITION

indication lamp (PL~2) lights.
~ Close the mold, then start the injection macﬂiﬁe”in'the automatic
or semi—automatic mode. ‘ .
— Set the ROBOT mode. selector éwitcﬁ-(swhl)'to AUTO.
' - Press the AUTO START button (SW-2). - '

b. Operation when a pickup failure occurs
If a molded ‘part is mnot removed’édpfectly from the mold in the
automatic operatiom,’i.e., a pickup verification switchn does not
detect a molded parE, the buzzer sounds to alert the operator. If.
this happens, follow the steps:givén below to reiume automatic
operation. o

- Check that no molded part, runner or sprue remains on the mold.

- Press the RESET (SW-3) button.

c. Stop automatic operation
Follow the steps given below to stop autqmatic operation.
gtuﬁ - Move the robot to a specified position (home position as a rule)
" where the robot is to be stopped, then set the ROBOT mode selector
switch (SW-1) to MAN.




Manual operation (MAN.)
The robot can be operated using the MANUAL OPERATION switches
whenever the ROBOT mode selector switch is set to MAN. and the mold
open completion signél is on. When the robot is not .used, set the
ROBOT mode selector switch (SW—-1) to OFF to avoid accidents caused
by inadvertent manual operation. However, if the ROBOT mode
selector switch (SW-1) is set to OFF, the injection machine cycle
start signal is kept on. Therefore, the injection machine operation
should be arranged so.that a molded -part is removed from the wmold
by the ejector when the injectiom mdchiﬂe is in automatic operation;
or,the injection machine should be in semi—automatic operation.
Numerous signals are issued from the robot to the injection machine.
When the ROBOT mode selector switch (SW-1) is set to MAN., the
ejector signal is kept on, and t@g.injeccion machine cycle start
signal is kepé off, keeping the mold close and open safety interlock

signals on unless the cylinder descends toward the mold.

" When the robot is not used (Robot OFF)

" When the ROBOT mode selector switch (SW-1) is set to OFF, the robot
cannot operate in eithex the automatic or manual mode. The ejector
signal and injection machine cycle start signal are kept on, keeping
the mold close and open safety interlock signals on unless the
cylinder descends toward the mold. Set the ROBOT mode selector
switch (SW-1) to OFF when removing a molded part from the wmold by
the injection machine ejector or by the operator vhile operating the

injection machine in the semi—automatic mode.




Control panel

The control panel has the switches, pdShbuftonérﬁnd indication lamps
which are used for automatic and wmanual operations. ~For switches and
pushbuttons used for manual operation, refer to 4;5“Manua1'dperation and
relevant switches and buttons". ‘
a. AUTO (Automatic operation) indication lamp (PL;f)

The AUTO indication lamp étays on while the robot is operating in the

automatic mode.

b. HOME POSITION indication lamp (PL-2)

The HOME POSITION indication lamp lights when ‘thé robot is in the
home position. Although the home ﬁosit?oh véfies'accordidg to the
program, normally the lamp lights when thé'foilowing'condicioné are
satisfied. ) --

- Traversé inward ‘end limit switch LS~2: ON
* = Wrist flip vertical limit switch LS—8: ON

— Arm upward end limit switches LS-3 and LS-7: ON

—~ Main arm part verification switches (X1F): OFF

— Kick backward end limit switch LS-6: ON

— Traverse outward end limit switch LS-1: OFF

=~ Wrist flip horizontal limit switch LS-10: OFF

— Arm downward end limit switch LS-11: OFF

1f the HOME POSITION indication lamp (PL-2) is off, the robot cannot
be started by'pressing the AUTO START button. Move the robot manually
to the specified position so that the HOME POSITION lamp lights,

referring to the input signal table.

c. MOLD OPEN COMPLETE indication lamp (PL-3)
The MOLD OPEN COMPLETE indication lamp (PL-3) lights while the mold

open completion signal is on.




d.

SAFETY INTERLOCK indication lamp (PL~4) '

The SAFETY INTERLOCK indication lamp (PL—4) shows the condition of the
injection machine mold open and mold close interlock signals. While
the injection machine mold can be opened or closed at any time when
the SAFETY INTERLOCK indication lamp (PL—4)-is on, it cannot if the
lamp is off. Since the mold open and mold close SAFETY INTERLOCK
signals issued from the PC-II. are transferred to the safety interlock
circuit equipped with relays RY-16, RY-17 and'RY—i3 which have
mechanical contacts, the vperation of these relays should be 1nspected

vwhen the sequence output signals are checked.

EJECT (injection machine ejector interlock) indication lamp (PL-S)
The EJECT indication lamp (PL-5) shows whether the ejector operation
circuit of the injection machine is interlocked with the robot
operation. While the injection machine ejector can move forward at
any time when the lamp is on, it cannot move if the lamp is off.

However, note that some injection machines controlled by the

" programmable controller allow the ejector to move forward even if the

lamp is off. --

ROBOT mode selector switeh (SW—-1)
The ROBOT mode selector switch is used to select the robot operation

mode, AUTO, MAN. or OFF.

AUTO START button (SW-2)

When the AUTO START button is pressed with the ROBOT mode selector
switch set to AUTO and the HOME POSITION indication lamp lighting, the
automatic robot operation starts. The automatic robot operation cannot

be started by pressing the AUTO START button if the HOME POSITION

indication lamp is off.

RESET (Manual part verification) button (SW-3)

The RESET button is used to reset the time—over alarm and continue

robot operation if it is not verified that a molded part has been

removed from the mold within the period set on the cycle monitor timer
T07, which triggers the time—over alarm during automatic’operation.
Check that no molded parts remain in the mold before pressing the

button.




i. EMERGENCY stop button (SW~4)

The EMERGENCY stop button is pressed to abruptly Stop the robot.
Rotate the knob in the dlrectlon of the arrow 'to reset the button,
since the button locks when it is pressed. Follow the steps in 2. a.
to resume automatic operation after the button has been pressed during

automatic operation because the automatic mode is canceled by pressing

the button.

j. LOCK SWITCH (SW-19) . _

The LOCK SWITCH (SW-19) is used to hold the current switch and button
conditions, except- for the EMERGENCY button. Set the LOCK SWITCH to
LOCK when holding the current switch and button condftio;s.

Following switches are held by the LOCK SWITCHI

SW-2  AUTO START

| ‘SW-3  RESET
a SW-S  ARM - DESCENT / ASCENT

SW-6  KICK FORWARD -/ BACKWARD
'SW-7  WRIST FLIP " HORIZONTAL / VERTICAL
SW-8  GRIP ON / OFF

SW-9  TRAVERSE OUTWARD
SW-10 TRAVERSE INWARD




Manual operation and relevant switches and buttons .

The roBot'can Be-eperated manuaily when che ROBOT mode selector switch is .

- set to MAN and the mold open complec1on 81gnal is on.. Manual robot '

operatlon will be 1nterrupted Af the mold open completlon elgnal goes off

The followxng Motions can be operated manually.

Maln arm and sub—arm ascent and descent

Main arm kick cylinder and sub—arm kick cylinder forward and backward
Main arm and sub—arm part chucking devices close or release

erst flip horizontal and vertical ' -

Traverse outward

Traverse inward

Since momeatary pushbuttons are used for the above manual operations,

excepi for traverse outward and inward, the operation direction

alternates each time the button is pressed.

-

- ARM DESCENTIASCENT button (SW-5) ,
The ARM DESCENT/ASCENT button is used to manually move the wain arm or
sub~arm, whlchever is speclfled with the ARM SELECTOR switch (SW-11)

downward or upward. One of the followxng cond1t10n should be satisfied

vwhen moving the main arm or sub—arm.

B

When traverse inward -end lnmlt sw1tch LS—Z 1s on,

TN

Kick backward .end limit switch LS~6' ON
Wrist flip vertical end limit switch LS-8: ON
When traverse outward end limit switch LS-1 is on,

Kick backward end limit switch LS—6: ON
Wrist flip horizontal end 1imit switch LS-10: ON




b.

KICK FORWARD/BACKWARD button (SW-6)

The KICK FORWARD/BACKWARD button is used to manually move the main arm

or sub-amm kick cylinder, whichever is specifie& with the ARM SELECTOR

switch (SW-11) forward or backward. One of the following conditions

should be satisfied when moving the main arm or sub—arm kick cylinder.

- When the ARM SELECTOK switch is set to,MAIN or MAIN & SUB, Traverse
inward end limit switch LS$-2: ON

N

Arm dowriward end limit switch LS-11: ON

- ~ When the ARM SELECTOR switch is set to SUB, Traverse inward end

limit switch LS-2: ON

WRIST FLIP HORIZONTAL/VERTICAL button (SW-7)

The WRIST FLIP HORIZONTAL/VERTICAL button is used to manually £lip the
gripping unit.

The following conditions should be satisfied when £flipping

the chuck mounting plate.

— Arm upward end limit switches LS-3 and LS-7: ON

- Kick backward end Limit switch LS—6: ON

Since the chuck mounting plate flips to the horizontal position when
the button is pressed the first time, the chuck mounting plate does
not move if 1t is in the horizontal position, When the button is

pressed again, the chuck mounting plate flips to the vertical position.

GRIP ON/OFF button (SW-8)
The GRIP ON/OFF button is used . to manually opefate the gripping umnit
or chuck according to the ARM SELECTOR (SW-11) switch position.
— When the ARM SELECTOR switch is set to MAIN,

Part grip

Vacuum

Sprue chuck (by main arm)
— When the ARM SELECTOR switch is set to SUB,

Sprue chuck (by sub—arm)
~ When the ARM SELECTOR switch iﬁ set to MAIN & SUB,

Part grip

Vacuum

Sprue chuck (by main arm)

Sprue chuck (by sub—arm)

-8 -
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TRAVERSE OUTWARD button (SW-9)
The TRAVERSE OUTWARD button is used to manually move the traverse unit

away from the mold.’

_ The following conditions should be satisfied when moving the traverse

unit away from the mold.

—~ Arm upward end limit switches LS-3 and LS-7: ON

—~ Kick backward end limit switch LS—-6: ON

Do not stand in the path the traverse unit follows when it moves away
from the mold. Make sure that therxe are no obstacles in this.path of

motion.

TRAVERSE INWARD buttom (SW-10)

The TRAVERSE INWARD button is used to manually move the traverse unit
toward the mold. - .. |
The following conditions should be gatisfied when moving the traverse
unit toward the mold.

— Arm upward end limit switches.LS—3 and LS-7: ON

- Kick backward end limit switch LS—6: ON

Do not stand in the path the traverse unit follows when it moves
toward the mold. Make sure that there are no obstacles;in its path of

motion.




S. Operation setting panel

The following robot operations can be specified using the operétion
setting panel on the control box. .
- The cylinder used for rémoving molded parts from ché mold (the main
arm cylinder or sub—arm cylinder)
- Methods of part verification on the main arm cylinder
- Timing of wrist flip horizontal (above mold o:.traQersé end)
- Timing of wrist flip vertical (above mold or traverse end)
- Timing of ejector sigmal issuing (when kick forward or grip
part)
- Timing of sub—arm sprue release (sub—arm traverse outward or inward)
Sﬁecif; the above robot operations using the operation setting panel
with the ROBOT mode selector switch set to MAN or OFF. .
Note that the above operations except for the methods of parts

verification-cannot be changéd if the ROBOT mode ‘selector switch is

set to AUTO.

a. ARM SELECTOR switch (SW-11)
The ARM SELECTOR switch (SW-11) is used to specify che arm which is
used to remove molded parts from Che-mold.

~ MAIN arm
Set the. ARM SELECTOR switch to MAIN when removing a molded part from

the mold, usually two-—plates molds by the main drm.

- MAIN & SUB—arms ) ‘
Set the ARM SELECTOR switch to MAIN & SUB vhen removing a molded
part from the mold,'ﬁsually %pree—plates molds by chucking the part
with main arm grippiég unit agd the sprue with the sub—arm chuck.

- ﬁUB-arm. . o . .
Set.fpe Aﬁy SELECTOR switch to .SUB when. removing only, a sprue from
the mold, u;ually three-plates mélds with the sub-axm chuck.

Molded part is automatically ejected and dropped in this case.

b. PICK UP VERIFICATION SELECTOR switch (SW-12)
‘The PICK UP VERIFICATION SELECTOR switch (SW-12) is used to specify
;he methods of part verification on the main arm cglinder. The sub-
arm cylinder 1is prévidnd with only sprue verification limit switph

Ls-S.
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- LS-4 )
The limit switch LS-4, activated by a spring, verifies:the part
removed from the mold by the main arm.

- AUX,
A limit switch or other switch attached to the chuck plate as an
option verifies part removed from the mold by the
main arm.

- VACUUM & AUX. ‘ ‘
A vacuum differential_switch comnected to the suction pad and Limit
switch on the chﬁck plate of the gripping unit
verify the part removed from the mold by the main arm. A part is.
regarded as correctly removed when both switches verify the part.

- VACUUM .
A vacuum switch connected to the suction pad verifies the part
removed from the mold by the main arm. A part is regarded as
correctly removed when the vacuum switch detects the specified level
of suction.

The above verification signals are traansferred to the sequencer as

input signal XF through the PICK UP VERIFICATION SELECTOR switch.

"The PICK UP VERIFICATION SELECTOR switch does not have the functiom to

specify the type of chucking devices used to remove parts from the

mold.

WRIST FLIP HORIZONTAL timing selector switch (sw-13)
The WRIST FLIP HORIZONTAL timing selector switch is used to specify
the position where'the chuck mounting plate is set to the horizoatal
position in automatic opération. Since the chuck mounting plate is
kept horizontal during the main arm second descent, the chuck mountiﬁg—
plate £lips to the™horizomtal position at the outside of the mold,
i.e.; at TRAVERSE END, as”a rule.
— TRAVERSE END * '
As a rule, the chuck mounting plate flips to the horizonmtal positioﬁ
when the traverse unit reaches tﬁe outward end and outwara end limit
switch LS-1 is pressed. Check that the chuck mounting plate does not

interfere with the injection machine safety door.




d.

— ABOVE MOLD
The chuck mounting place flips to the horizoutal p051t10n at the
traverse inward end position (LS-2) before the traverse starts
outward. Set the WRIST FLIP HORIZONTAL C1m1ng selector switch to
ABOVE MOLD in order to prevent the chuck mountlng plate or removed
part from interfering w1th the 1nJectlon machine safety door, being
careful not to hit the chuck mounting plate or removed part against

the sub—arm chuck or mounting base.

WRIST FLIP VERTICAL timing selector switch (SW-14)
The WRIST FLIP VERTICAL timing selector switch s used to specify the
positon where the chuck mounting plate is returned to the vertical
position after the main arm second descent in automatic operation.
~ TRAVERSE END .
As a rule, the chuck mounting plate flips back to the vertical
position when the traverse unit is in the outward ead and before
moving toward the mold. Check that the ‘gripping plate does not
interfere with the injection machine safety door.
- ABOVE MOLD
The chuck mounting plate flips back to the vertical position when
the tra§erse unit reaches the inward end and inward end 1limit switch
LS-2 is pressed.
Check that the gripping plate does not interfere with the

mounting base while the traverse unit is returning to the inward end.

RUNNER/SPRUE RELEASE timing selector switch (SW-15)
The RUNNER/SPRUE RELEASE timing switch is used to spécify wvhen the
sub-arm chuck and or main arm sprue chuck releases the runner or
sprue.:. Set the RUNNER/SPRUE RELEASE timing switch to ON WAY OUT
or ON WAY IN in accordance with the application required.
- ON WAY OUf _
The chuck releases the runner or sprue when sprue releasing posi-
tion limit swltch LS-9 is pressed while the traverse unit moves
toward the outward end. '
— ON WAY IN
The chuck releases the runner or sprue when sprue relea31ng posi-

tion limit switch LS-9 is pressed whlle the traverse un1t moves

toward the 1nward end.

1D




The sub-arm chuck cannot release the runner or sprue when the

traverse unit réaches the outward end. . : .

Remarks:
Sprue is chucked elther by sub-arm chuck (double cyllnder type

robot) or the chuck equipped on the main arm. SW—IS is in effect
for sub-arm chuck regardless of the 'position -of the ARM SELECTOR
switch (SW-11), but, when the MAIN & SUB is selected by the ARM

SELECTOR switch sprue chuck on the main arm releases the sprue

when LS-9 is préssed while the tfaver§e unit moves toward the

inward end.

Mode selector by the Function of RUNNER SPRUE RELEASE
ARM SELECTOR SWITCH (SW-11){ timing selector switch (SW-15)

MAIN Selectable

SUB —— Selectable
MAIN & SUB ) MAIN —— Fixed (traverse inward)

SuB . ‘ . _ Selectable e

f. EJECT timing selactor switch (SW-16)
The EJECT timing selector switch_is used to specify when the robot
issues the ejector signal tc the injection machine im automatic
operation.
= ON KICK FORWARD

The ejector signal is issued when the kiék.cylinder starts moving

forward.
- ON GRIP

The ejector signal is issued when the gripping umnit or chuck clamps

a molded part, or sprue or runmer.

Adjust the injection machine ejector timer and ejector speed to grip a

part, or/and rumnner or sprue. .

g- TRAVERSE SPEED HIGH SPEED adjustment knob (VR-1)
For the motor traverse type, the TRAVERSE SPEED HIGH .SPEED adjustment

‘*knob is used to specify the high traverse speed.. When the knob is set

to MAX., the motor rotates at its rated speed.

h. TRAVERSE SPEED LOW SPEED ad]ustment knob. (VR—Z)
For the motor traverse type, the TRAVERSE_SPEED LOW SPEED adJustment

knob is used to specify the low traverse- speed.

N - 13 -
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Timers

The PC-II has the following analogue timers.

VRS : Nipper cut delay timer
When the nippers are mounted on the end of arm tooIing(phucking
plate) and air nipper circuit is equipped on the robot, VR8 controls
the nipper cut timing.VRE starts counting when the robot starts
second descending, when this timer elapses nipper blades close. At
the same time of Main arm ascent, nipper blades open.

vrR7? ¢ Kick forward delay timer i
When the main arm reaches the downward end and downward end limit
switch LS-11 is pressed after the mold‘ﬁas opened, 'the kick forward
delay timer starts. When the time set on the timer élapses, the main

arm and sub—arm kick forward starts.

VR6 : Grip timing delay timer
When the main arm reaches the downward end and dovmward end limit
.svicCh LS-11 is pressed, the gfip timing delay timer starts ia the
-same way as the kick forward delay timer. '
When the time set on the timer elapses, the main arm gripping unit
and main arm sprue chuck clamp the molded part and its sprue, ‘
respectively, if the main arm is selected. The sub—arm sprue chuck
c¢lamps the sprue if the sub—arm is.selected. The suction starts
immediately after the main arm starts descending,
irrespective of the time set on timer,
because the suction pad ‘takes the specified time to reach the
specified level of suction adequate to hold the molded part.
If the time set on kick backward delay timer VRS elapses before the
time set on grip timing delay timer VR4, because no interlocks are
provided for both timers, the kick backward operation starts before
the sub—arm sprue chuck holds the sprue, resulting im pickup
failure. To avoid the above operation, the sub—arm sprue chuck
starts holding the sprue when either the time set on kick backward

delay timer TO3 or the time set on grip timing delay timer elapses.

VRS : Kick backward delay timer
When the time set on kick forward delay timer\R7 elapses, kick
backward delay timer VRS starts. When the time set on the timer
elapses, the main arm and sub-arm kick backward opqr&tion starts.
A too short kick backward delay time results in inadequate kick
operation. Be sure to set enough time on the timer to obtain secure

- kick operation.

- 14 -




If the time set on grip timing delay timexr VR6 is longer than the
time set on kick backward delay timer, the part will be chucked
while being ejected by the injection machine ejectér in the same
direction as the kick backward operation during the kick backward
operation.

The main arm and/or sub—arm move upward when kick backward end limit
switch LS-6 is pressed after the times set.on grip timing delay

timer VR G and kick backward delay timerVRS have elapsed.

Grip release timing delay timer

When downward end limit switch LS-11 is pressed after the main arm
has reached the second descent position, gfip release timing delay
timer VR4 starts. When the time set on the timer elapses, the main
arm gripping unit and suction pad;release the molded part. The main
arm sprue chuck can release the sprue.onlygﬁhen sprue releasing
position limit switch LS-9 is pressed while the traverse unit moves
toward the traverse outward or inward end. The sprue

releasing position can be specified using the RUNNER/SPRUE RELEASE
switch (SW-15) on the operation setting pamel. It cannot release the

sprue¢ or runner when the sub—arm reaches the second descent pesition.

Main arm second ascent delay timer
When the time set on grip release timing delay timer VR4 elapses,

main arm second ascent delay timer starts. Set the time long enough

~ for the part gripping unit and suction pad to release the part. When

the time set on the timer elapses, the main arm starts to move

upwards.

Cycle monitor timer
The time required for one automatic cycle, from the main arm descent
operation above the mold, which starts when the mold open completion

signal is on, to the main arm and/or sub—arm at the standby position

for removing the next part, is set om cycle monitor timerVRT. If

the time set on the timer elapses before one automatic cycle has
been completed, because of delay caused by a pickup failure or robot
malfuﬁction, an alarm is generated. The longer the time set on the
timer, the more the injectién machine idle time. Set the time just
slightly longer than the time which allows the robot to complete the

one automatic cycle without an alarm.

- 18 -




Ry 7. Turning on or off the power

The PC-II is turned on and off u51ng AC power switch NFB1 and DC power
sw1tch NFB2 on the operat1on settlng panel. Those two switches function
as a circuit protector. Before turning on the power check the following:
— The electric c1rcu1ts are not being 1nspected.

- The correct palr of connectors are plugged together. )

-~ There is no—one in the robot work1ng area. If there is somebody io the

robot work1ng area, notxfy him that.the robot power will be turned on.

— The sequencer is ready to operate.

e .

— The robot isﬂ%roviéedm;ith‘coﬁpressed air at the~eoecified pressure.

= If the power swltch whxch functions as a circuit protector, has been
tripped, 1.e., if the lever of the swltch is placed in a pos1t1on
-between the on and off positions, e11m1nate the problem which caused
the tripping first, them set the lever to the off position once before

" turning on the power.

\)¥§ Before turniog off the pover, check the following:
- - The robot is stopped. -

- Turntng off the power does not cause the robot to move. The main arm
and sub—arm are at the ascent ends.

= The injection machine is ready to stop, because stopping the robot
‘'usually requires the injectioo'machine to stop.

16
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The above 51gnals are 1ssued in  the follow1ng condltlons.

Signals transferred between the injection machine and robet

Signals issued from the injection machine to the robot

- Mold open completion 51gnal (c011 voltage 1nput)

- Injection machine emergency stop signal (dry contact input)

Signals issued from the robot to the 1n3ect10n machlne

-~ Mold close safety interlock sxgnal (dry contact output)

Mold open safety 1nterlock signal (dry contact output)

Injection machine cycle start signal (dry contact_ou;pu;)

— Injection machine ejector forward sighel (ary confacf'butput)

Robot emergency stop sigmal (dry.comtact output) -

Signal name

ROBOT mode selector switch is
set to OFF. -

ROBOT wode selector
is set to MAN.

BOBO‘.I‘ uode selector swictch is set
to Am:O. 0. - B

- Hold clese/open

safety iaterlock

signals

The coutacts close vhen traverse
outward end limit svitch LS-1 is
pressed or when arm upward end

limit switches 1L$-3 and LS-7 are

pressed.

closé vhen pickup

The con:ac
vetxfxcatlon switches are oa and
t'nvetae outvatd end 1limit switch
I.S-l is prezsed or vhen amm upward
limit switches LS-3 and LS-7 are
?zec-ed.

The cont.nct:s open the next time the

jmold” opeén’completion signal comes on.

Cycle start
signal

The coutacts are kept closed.

The cot'acactc' are kept
opened.

The conuct- close wvhea pickup
ve::.fu:ccxon svxtches are on
and traverse outward end limit
switch LS~1 i3 pressed or whea
pickup verification svitches are
on and arm upward limit gwitches
LS-3 and LS~7 are pressed.

The contacts open vhen the mold

open completion sigaal goes off.

Ejector forward

signal

The covtacts are kept closed.

The contacts are kept

closed.

l'he contacts close vhen the time set

da kick forward delay timer

-elapses -or wlca the .time set on grip

tining.delay Timer relapses.
The contacts open wvhen the mold open

completion signal goes off.

— 17—
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9 . Switches and delay timer for ‘options

Switches

- a.

Timers

WAITING NIPPER ON/OFF switch

The WAITING NIPPER ON/OFF switch controls ON/OFF of waiting nipper
circuit. .

The switch is in effect when the ROBOT mode selcctor is set to MAN.
or OFF.

VACUUM ON/OFF switch (SW-18)

The VACUUM ON/OFF switch is used to control ON/OFF of vacuum suction
system hv venturi air ejector.

The switch is in effect regardless of operation mode because the switch

is inserted in the external hard wired circuit to the vacuum valve.

LOCK switch (SwW-19)

See page 6. -j.

VR8 : Waiting nipper timing control timer

Waiting nipper timing control timer sets following two timings.

- When the traverse unit reaches to the traverse outward end position,

the kick forward delay timer VR 7 starts.

When the time set on the timer elapses, the main arm of robot
approaches to the waiting nippgr<fixture and the waiting nipper
timing control timer starts. When the time set on the timer
elapses, the valve for waiting nipper is actuéted and blades of
nipper afe closed. Set the tiemr so that the blades are closed
when gates of molded parts are fully in the cutting area of nipper
blades.

.

- When the time set on the timer elapses, the timer \VR7 starts.

When the time set on the timer VR elapsés, the main arm steps(kick)
backward.
Set the timer so that the main arm steps backward after waiting

nipper blades are fully opened.




VR2 : Waiting nipper ON (hold) timer
When the timer VRE elapses, the waiting nipper ON timer starts.
When the time set on the timer elapses, the nipper valve stops air

supply to the nipper and blades of nipper are opened.

- 19 -




Conair has made the largest investment in customer support in
the plastics industry. Our service experts are available to help
with any problem you might have installing and operating
your equipment. Your Conair sales representative also can help
analyze the nature of your problem, assuring that it did not
result from misapplication or improper use.

To contact Customer Service personnel, call:

MRIS&SERVICE 800458 1960

CONAIR

From outside the United States, call: 814-437-6861

You can commission Conair service personnel to provide on-
site service by contacting the Customer Service Department.
Standard rates include an on-site hourly rate, with a one-day
minimum plus expenses.

If you do have a problem, please complete the
following checklist before calling Conair:

(0 Make sure you have all model, serial and parts list num-
bers for your particular equipment. Service personnel will
need this information to assist you.

(J Make sure power is supplied to the equipment.

(J Make sure that all connectors and wires within and
between loading control and related components have been
installed correctly.

(J Check the troubleshooting guide of this manual
for a solution.

O Thoroughly examine the instruction manual(s)
for associated equipment, especially controls.
Each manual may have its own troubleshooting
guide to help you.

(3 Check that the equipment has been operated as
described in this manual.

O Check accompanying schematic drawings for
information on special considerations.

WE’RE HERE
TO HELP

How 10 CONTACT
CUSTOMER
SERVICE

BEFORE YOU
CALL ...

Additional manuals and
prints for your Conair
equipment may be
ordered through the
Customer Service or
Parts Departments for
a nominal fee.

SERVICE INFORMATION

APPENDIX A-1



EQUIPMENT
GUARANTEE

PERFORMANCE
WARRANTY

WARRANTY
LIMITATIONS

Conair guarantees the machinery and equipment on this
order, for a period as defined in the quotation from date of
shipment, against defects in material and workmanship
under the normal use and service for which it was recom-
mended (except for parts that are typically replaced after
normal usage, such as filters, liner plates, etc.). Conair’s
guarantee is limited to replacing, at our option, the part or
parts determined by us to be defective after examination.
The customer assumes the cost of transportation of the
part or parts to and from the factory.

Conair warrants that this equipment will perform at or
above the ratings stated in specific quotations covering the
equipment or as detailed in engineering specifications,
provided the equipment is applied, installed, operated and
maintained in the recommended manner as outlined in our
quotation or specifications.

Should performance not meet warranted levels, Conair at
its discretion will exercise one of the following options:

@ Inspect the equipment and perform alterations or
adjustments to satisfy performance claims. (Charges
for such inspections and corrections will be waived
unless failure to meet warranty is due to misapplica-
tion, improper installation, poor maintenance practices
or improper operation.)

@ Replace the original equipment with other Conair
equipment that will meet original performance claims
at no extra cost to the customer.

@ Refund the invoiced cost to the customer. Credit is sub-
ject to prior notice by the customer at which time a
Return Goods Authorization Number (RGA) will be
issued by Conair’s Service Department. Returned
equipment must be well crated and in proper operating
condition, including all parts. Returns must be prepaid.

Purchaser must notify Conair in writing of any claim and
provide a customer receipt and other evidence that a claim
is being made.

Except for the Equipment Guarantee and Performance
Warranty stated above, Conair disclaims all other war-
ranties with respect to the equipment, express or
implied, arising by operation of law, course of dealing,
usage of trade or otherwise, including but not limited to
the implied warranties of merchantability and fithess for
a particular purpose.

APPENDIX A-2

WARRANTY INFORMATION
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PARTS LAYOUT

Rear view of Control panel
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POWER SUPPLY UNIT
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Safety circuit relays and wiring distribution terminals (BCB-201)
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CONNECTORS

Side view
of PC-II

()OO

48P connector (Input & Output for robot) CON.

3 core cable for power supply

24 core cable for interface between controller and

injection molding machine

SP connector for motor (HM series robot) CON. 9

24P connector for operation panel CON. 8

Option (Output for conveyor)
Option

Option

7




Eléctrical wiring diagram

—AA\\~—  Resistor

Transformex

& Connector
(fasten—tab)
-

!
7

button switch
(normally open’
' contact)

%

Connectoxr

Socket Plug '

‘—< &— Connector

! —O— Terminal board

Limit switch

noxrmally open -

contact

! Limit switch
normally closed -
contact

ut

——/@'— Terminal board
_o\.

|

' ) . (NPN type)

-)
_O/O— Selector switch -
O—-—

oO——

—O O— Circuit protectoxr

Alternate pus}x;- :

Proximity switch .

;I:;ln;__ Variable resistor

—N—. Capacitor

———H—- Diode

B

@- Diode bridge rectifier

. . .. Pressure switch
_ * _ (negative pressure)

R B Momentary pushbutton
O O-— switch normally open
- A-.-....‘...: contact : o

. Momentary pushbutton
—O0 y O— "switch normally
closed contact

Locking type alternate
-0 l O— pushbutton switch normalily
closed contact

__{ I___ .Relay normally open
contact

Relady normally closed
‘ocontact

. _/l/_ Solenoid valve

LED w:Lth a
’ l resistor

—O— Relay coil

Ny O




INTERFACE BETWEEN THE ROBOT AND INJECTION MACHINE

TR Page 1/12
T81 PC — 11 912 Controller
f o
i A
Gray @ 20
i - -28. T1-
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4 vy Mold Open Interlock
Purple Qé 25 TG
Light blue : L 26 |
* (®)
\,j rv2 = Mold Closing Start
Olive IO 27 Is {Cycle Start)
—Q -
* (@
T RY4 13 Ejector Forward Permission
Pink N 29 Ts
Y - .
M ] -
Brown-black \‘/@ 30 .4
i RY20 Robot Emergency Stop ol
Red-black  : @ 31 Te
P - .
Yellowblack ~—@ 32 Y2 ] Injection Machine Emergency Stop
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Blue-bladk @ = Pl * Safety Door Closed
Ce : i Injection Signal
Pink-black @
©
i
i-
@——E—< DC24V (—)
i
@——L—< DC24V (+)
i
@——_—L———< AC100/200 R
i ) Circuit Protector (Load)
@—————<" AC100,/200 S
i
Black @_ R — AC100./200 R ) —
. i Power Suppl
Wite © 2 > AC100,/200 S PPy
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& @ € —> Ground




SN

CON.1A | con101
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50

Emergency
AC18v Earth stop
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PN1—j912

( Sequence controller )

CON102
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Ref. No.

List of electrical components

Description Model Manufacturer
Sequencer PM-912C MITSUBISHI
Battery PM=548 ’ "
2, 3, 5-10 Push button_switch AB3110 1ZUMI
SH-4 Llocking type push button AVHW301-R "
’ switch : - o
SW-1 Selector switch with key | AS33K20N-8B g
REC Diode bridge DS5BN-L MITSUBISHI
PLT - 5 LED KRE-10824VDC| KIMDEN ..
green :
T1 Transformer (200V) | 2H=185 TOYODEN
T2 “ . (280v) | 27Z-35 .
Diode $5200D TOSHIBA
SW13 -16 Snap type selector switch | WD1161 T103D| MATSUSHITA
SH11 Rotary type selector MR-34 ALPS
) switch '
SW12 "  MR-43 "
BZ Buzzer £B1124 MATSUSHITA
C1 Capacitor ECEMIMR153F "
RY1 Relay MY~ (Corresponds OMRON
. to the voltage of
- mold open signa]).
RY2 -5 Relay LY-2 24V DC *“
RY6A, B Relay MY-4 24V DC *
RY12 - 22 Relay " "
Transistor for outpuﬁ' 250633 TOSHIBA
of PM-513C (din the
PM-513C)
Speed control pack (200V) SS32MA-J ORTENTAL
" (100v] SS31MA-J “
Enameled resistor EPCR30H20M "
30Q 20W
Capacitor CY608B u
RY10, 1 Relay LY-2 24V DC | OMRON -
VRT Variable resistor . | RV24YN B2OK.20S co2
20Ka
Variable resistor -

VR2

10Ka

RV24YN B10K=20S
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Input and output signals and timers

Input :
signal Signal name Symbol Rema;ks
X 000 | Emergency stop SW- 0| Including external emergency
- stop signals.
X 001 | Automatic operation Sw-1
X 002 | Reset (manual parts sw- <
verification)
X 003 | Auto start SW- 3
X 004 | Man. arm descent/ascent su~ ¥
X 005 | Man. kick forward/backward SW- g"
X 006 | Man. wrist flip horizontal/ sw- 4
vertical
X 007 | Man. traverse outward TSWw- 7
X Man. traverse inward SW~ . &
ook
X Man. grip ON/OFF sw- 5
ooF :
X Arm selector, main arm SW-11
0 h ’ .
X Arm selector, sub-arm Sw-11
008
X Wrist flip horizoatal, traver—| Sw-13
. Lec
se- end/above mold
X . Wrist flip vertical, traverse sw-14
lop '
end/above mold -

- 40 -




Input .
. s mbol Remarks
signal . Signal name Symbo
X Runner sprue release, SW-15
0oE : : -
on way out / on way in
X Eject on kick forward/om grip SW-16
oo F
X TB2 - 24. -——
ojC
X - | Mold open completion signal RY-1
o// :
X. Robot OFF
or2
X TB2 - 29
or3
LS OPT1
X i TB2 - Z3
s
/( LS OPT2
X TB2 - 22
o/ 8 . .
LS OPI3
X. Sub—arm spruve verification
or€ .
X . - Upward end Ls-3
ory LS~ <
=7
X Dovnward end LsS-11
&r¥ :
X Traverse outward end Ls-1
el '
X Traverse inward end LS-2
el# :
X - | Sprue releasing position LS~9
c/8

— 41 -
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Input _
signal Signal name symbol Re;marks
x /C Kick. backward end LS-6
X /D Wrist £lip vertical end LS-8
X /E | wrist flip horizontal end 1Ls-10
X / F | Main arm pickup verification | LS4, 14
| vs-1
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Output

signal .Signal name Symbo1l Remarks
Y 000 | Automatic operationm PL-1
Y 001 | Injection machinme start signal| RY-2
Y 002 | Injection machine mold close, RY-3
open safety interlock signal
Y 003 Injection machine ejector RY-4
forward signal.
Y 004 | Alarm signal RY-5
Y 005 | Traverse start RY—-6A
Y 006 TB2 - 38
Y 007 TB2 - 39
SOL OPT2
Y . TB2 - 40
[+

oo SOL OPT3
Y Main arm cylinder descend SOL-3

o0y ~ -
Y . . | Main kick forward SOL-4

o004
Y Grip SOL-5

oop
Y Vacuum SOL-6

ool .
Y Wrist £lip horizontal SOL~7

Yel-274
Y Wrist flip vertical SOL-8

O:F
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P

Qutput ) '
.signal Signal name Symbol Remarks
| ¥ain arm cyl. sprue grip SOL-14
YocfE :
Traverse outward 'SOL-1
rese | me-13
Y Traverse inward SOL~2
o/ RY-11
Y Traverse lock release SOL-12
orzZ )
Y Sub-arm cyl. descend . SOL-9
oL ) :
Y Sub-arm cyl. kick forward SOL+10 .
%
Y Sub—arnm cyl. sprué gTip SOL—-11
olE
Y Nipper SOL~13
ors . '
Y Home position PL—2
ory :




Timer No. Timer name Remarks
7 023 _
Nipper cut delay timer
(VRF)
022 ;
Kick forward delay timer
(FR7) :
Tc2/ ‘ _
4Grip timing delay timer
(VRE) ~ -
7 oxe .
Kick backward delay timer T
WV RS) '
atz4 |
. |6rip release timing delay
( VYREL) | timer
Main arm cyl. second ascent
7oy delay ‘timer
(VR3)
VEZ4 4 -
Aux.
(VR2)
aZL4
Cycle monitor timer
(VR/ )
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Assignment of Input/Out put signals and

analogue timers for S'eq.uencer PM-513C

BATTERY REPLACEMENT

POWER
crPu
BATT
{ N . TIMER -
X00 |EMERGENCY STOP VRS
X01 | AUTO MODE VR7 |KICK FORWARD DELAY
X02 |RESET " VR6 |GRIP DELAY
X03 | AUTO START VRS | KICK BACKWARD DELAY
XO4 | MAN.ARM DESCENT/ASCENT VR4 | GRIP RELEASE DELAY
XOS |MAN. KICK FORWARD/BACKWARD VR3 | g4 RM SECoND ASCENT
X06 [MAN.WRIST FLIP VR2
X07 | MAN.TRAVERSE OUTWARD | --] V81 |CYCLE MONITOR TIMER
X08 | MAN TRAVERSE INWARD ouT
X09 |MAN.GRIP YOO | AUTO OPERATION
XOA | ARM SELECTOR MAIN YO1 | MOLD CLOSE START SIGNAL
X08 |ARM SELECTOR. SUB _ Y02 [OOSR sareTY
} X0 C | o aazonTAL Y03 | EJECTOR START SIGNAL
(o XOD | AEST U VERTCAL Y04 |ALARM
XOE [Ration Sorus RAEASTG | __ | YOS | TRAVERSE MOTOR RUN
X0 F | EJECT TIMNG SALECT _ YOS5
X10 - Yo7
' X11 |MOLO OPEN SIGNAL Y08
X12 |ROBOT OFF YOO |MANARMODESCHNT  tsoL-3
X13 YOA |MAN ARM KCK FORWARD tsoL-<i
X14 ‘ - YOB |PART GRIP s
X1s n - YOC {VACUUM SUCTION S8
X |' X16 | SPRUE VERFICATION tsS YOO |WRST RUP HORZONTAL tS0L-71
o] X17 {ARMUPWARDEND asan YOE |WRIST FUP VERTICAL ts0L-8
X X18 |MAN ARM DOWNWARD ENDES-11 YOF | MAN ARM SPRUE GRP (SOL-141
& X X19 |TRAVERSE QUTWARD 80 &s-u Y10 |TRAVERSE OUTWARD tsoL-1
o X1A |maverRsEowar0 BN asa Y11 | TRAVERSE INWARD tsOL-2
' X X1 8 |SPRUE RELEASING POSITION LLs-6t Y12 [TRAVERSE LOCK RALEASESOL-12)
0 X1C |KCKBACKWARDBD s Y13 | SUBARMOESCANT  tsa-s
o) X100 |WRSTFUPVERTICAL = os® ) Y14 |SUB ARM KCK FORWARD (SOXL-101
x X1 E | WRST FUP HORZONTAL €.5-101 ‘ Y15 |SUBARMSPRUEGRP (sa-11
X X1 F | PARTS VERACATION#.S-4.14¥5-1) Y16 | NIPPER CUT S0
L_HOME POSITION:LED INDICATION Y17 |HOME POSTION

0=0ON X=OFF
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(

taput and Uutput siegnal indicat.on
5T e i b
o o © m 3. ] u w .m L »8 ] v > m
] [+ o 1 o [ Q 2 " ] [ ] [} nm ﬂ u -]
i & 3 & 8 A9 2 0§ Be & & 8 E2 o2 0§ §y
O OFF oot ¢ 2 2 ] ] [ P (Y] H 9 9 I 1 c.m 9
9 [ “ [} o 0 v [} .M ¥ o - L vy [ ] [} [
¢ ON (Light) g o g S5 L] Yy L 8 b H v g M0 ® Hookd
® Unfixed e B¢ & oz 8 S gy & s i 3 T TR R TS
niixe 4 o] By o} 4 (PR I H a ol ki) Ry 1] imw ] & =48 U
f0d 4§ 94 & £ §4 P & g3 % 0§ ) i & & Eu b
Hiin descent SOL-3 JYo9] o . . . o o o ° o 0 o » . 0 ¢ o ° o o o
Hain kick. SoL-4 [YOA o o . . 0 ] ] [ [ o o ) ) o [} ) o 4] [ )
Grip : -S0L~5 {Y 0B ) Q ° ] ° O * . . O 0 . [ ) ) [5) ) [4) [ ot
Vacuum S0L~b6 |YOC Q . . ° o [ [ [ . ° . . ° [+) Q ) ) o [] ]
Wrist (flip) horizontal 50L-7 {Y0D| o ) o .0 o ‘o ° . o ) . ) ° 0 o o ° o ° o-
Weise (£lip) vertical SOL-8. |YOEl o o -0 o 0 o (<) ) o 0 o [} 0 0 . o o [ 0 o
Main sprue grip SOL~-14]YOF| © 0 0 [ . . . D . ) . . . ° . ) ) 9 [)
Traverse outward SOL~{ |Y10 o) o o ) o (] - 0 o * ° 0 ) (] [ 0 ) 0 © [} 0
Traverse inward SOL-2 jYi1| o [*) [} [} [ [+ %) 0 o -0 [) [) [ [-) ) . O [ [} [
Traverse lock release SoL-121¥12{ o o o o o [e) o o . . 0 Q (o) o [*) . ° o o 0
Sub descent SOL-9 |Y13 [2) D) ° 0 . ) [} ] ) o ) <) <) ) [) o <) 3] [} [
Sub kick SOL-10]Y14| o [ . . ] 0 ) ) ) 0 [+ [} ] ) ) 0 0. () (] [
Sub sprue chueck SOL-111Y15 o o [5) ° e T e 0 [ 0 3] A ) ) [ [) [) ) o, O [?)
Nipper SOL~13|Y16] o o ‘o [+ ) [} () 0 0 o [ (] o 0 ) 2] -] 0 ] o)
Home position. Y17 o [¢) ) I [¢) ) ) ) {) [<) ) o o 0 <) 4] o e [
. i . i
AUX, : ‘W8] o ° o o o ° o o o' o ° o o o o 0 o o o o
Kick fwd, delay Wl o o ¢ ‘e . ® ° o °o:- o o ° o o <] o o o o, o
Grip delay - . W6[ o o 5} . ) . 0 ) [ o <) ° ) ) 0 ] 4] ) [ °
Kick back delay W5 o [-) o o e & . o o o o [°] °) ° [*) o ‘o o o o
Grip release delay . ) [2) ) 0 ) [2) ) [2) ° o o . %) ) ) ) ) [<) °
Second ascent delay W3l o ) ) o o - ] o) o) 0 0 . 0 o . o ) © ‘0 [ o)
AUX, ' W2l o ° o 0 ) [ -0 -0 o. o 0" o ... 0, ° [} ) [ [ © 5]
Cycle monitor Wil o o 0 ] o [} o (&) o ) o ] o o ° [} o o o o
Sub am sprue verification |LS-5 |x16] o o [} ] o o L . . e o Q ] ] . © ] [} o [
Upvard end L§-3,7{X17| e (3] [} ] o o [ [ [ L4 . 0o [} . . ° . [J * [
Downward end LS-11 [X18 [+) ° . . .. Q [+] [4] [4] 0 Q [ . o IS [5) =) o ) CR
Traverse outward. end Ls~1 |X19] o ] [¢) ] 0 o '©o o o o . . ° . 0 ) o o o o)
Traverse inward end LS=2 IX1Af e X . .. e .o . . [$) ) ) ] [+ o ) ) o e . o
Sprue releasing position LS-9 X1B| o (-] o o (] o [s] [ o * 2] ] ] 0 [ <] <] o o o
Kick backward end LS-6 IX1C] o . ) [3) ] te e . . . O O . * ‘e . ¢ e g o
Wrist flip vertical end LS~8 [X1D} o . . * . . U 0 0 [ 0 [*) o o . 9 @ . L [
Wrist flip horizontal end |L$-10 [X1E[ "o e "o o ) < [5] o 0 ) 0 0 ) ) ) ° o 0, ©O 5}
Hain awn part verification KNote) X IF] o ) ] [+ ] ‘o * 0 4 [ Q [ ° Q e e [} Q [+) [
Mold open completion ...: [} . . L] . (] [ 0. [] ] ] ° 9 9 Y ‘9 ] cQ [} o

Note: X37 lights when parts

grip is rerifired at any selected position of SW- 12
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