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© Preface

Thank you very much for your purchase of vibratimagk screw feeder “FF/FM503H” (hereafter called
“FF/FM503H"). This FF/FM503H screw feeder, allowingtimal alignment and feeding of screws depending
on the type of screws, has characteristics showawbe

(1) Itis applicable to main commercial supply agé used worldwide.

(2) The intermediate plate type hopper is driverthgystepping motor, and the vibrator is controbigd

the inverter unique to Nitto Seiko.

This FF/FM503H does not comply with the CE markifiggou want to purchase a CE-compliant machine,
order the FF/FM503H-E that complies with the CE kiray.

e Keep this instruction manual for your later reference.
If you need to order a new instruction manual bseator example, you have lost this instruction uaén
make a note of your machine serial number and cbota sales agent or your nearest sales office of
Nitto Seiko Co., Ltd.

e Specifications may be subject to alterations for ipprovement in the product without notice. The
manual may also be subject to changes with the attgion without any notice.

© Marks and pictographs used in this manual
<D DANGER Inappropriate handling may lead to imminent seriousaccidents (death or

serious injury).
A WW/AAROMINI€R Inappropriate handling may lead to serious acciderg (death or serious injury).
A CAUTION Inappropriate handling may lead to injury, physical damage, or damage to the

product.
@ References follow this mark.

[Meanings of pictographs J
(Examples) /N Q @ @

This pictograph
means necessity of
paying attention .

This pictograph These pictographs
means don'ts . mean musts .
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© For safe use

Prior to use of this product (installation, coni@tt operation, maintenance, and inspection), ftdbd and
understand the safety precautions shown belowapprbpriately handle it with care. Note that wésy
difficult to cover all the detailed precautions &afety by this manual only, and proper judgmensafiety and
actions taken by operators are very important fevg@ntion of possible hazards.

e Always observe the instructions following the markof @ A and
JINCAUTION]
Inappropriate installation, power supply, connattid earth, signal communication with outside,
maintenance, or inspection may cause unexpectédeats, shorter service life, degraded performance,
damage to product, or accidents leading to a Ibbf@r injuries, occasionally. Be sure to readst
manual before usage for appropriate use.
Serious accidents may occur even if instructiofieviong the mark ofA are not observed,
depending on the situations. Always observe thieliosons including very important information.

| {>  DANGER )

DANGER Always connect the earth cable led from the AC inpupower cable to the grounding

g electrode.
Otherwise, fires, electric shocks, accidents, olt$a With plug (Only for 100 VAC in Japan)
may occur. Furthermore, we cannot guarantee the N (white)
L (Black eutral
performance of the product. péasaecla)ppncaﬂ
Electric wires in the colors shown in the figuretba PE (Yellow/Green)

Earth

right are connected to the terminals of the AC tnPU | (the colors shown above are those of the wires.)
power cable plug. Thus, always connect the electric
wires to the specified terminals when wiring on the | without plug

side of receptacle to be prepared by customers. Koty nerapicaton
If no plug is provided, be sure to connect theteiec PE (vellowGreen) - Earin
wires to the specified terminals according to thlers

of wires shown in the figure on the right.

(The colors shown above are those of the wires.)

[ ! WARNING ]
DO NOT disassemble or modify the product.
AWARNINE Do NOT di bl dify the prod
@ Otherwise, fires, electric shocks, or accidents owour. If the product is disassembled or

modified, we cannot take any responsibility forth# troubles, including degradation of
performance, since the disassembled or modifiedymtas out of our guaranteed coverage. Note
that covers or safety shields are omitted in therés in this manual for convenience of
descriptions of details.

A Shut down the power immediately if any fault is fomd in the machine.

If any fault, including fume, abnormal odor ands®iis found in the machine, turn off the power
switch first, then shut down the power supplied] ask sales agent or your nearest sales office of
Nitto Seiko Co., Ltd. for repair. Use of the fauthachine without repair may cause fires, electric
shocks, or accidents.

& DO NOT apply voltage out of specifications to thiproduct.
® Otherwise, fires, electric shocks, accidents, dfunations may occur.
Input power voltage: Single phase, 100 to 240 VAGS Hz
Power capacity: max. 50 VA
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Satisfy the conditions required for the operating avironment.
Otherwise, fires, electric shock, or faults maywctJse this product at a 1000 m or less height in
ordinary indoor environment, satisfying the coradig shown below.

* Free from corrosive or flammable gas

* The atmosphere is free from conductive powdehjding iron powder.

* Well-ventilated and free from dusts

* No vibration or heat source is nearby placed.

* No fluid, including water, is splashed with th@guct.

* Free from soot

* The environmental temperature is within a rangenft to 40°C.

* The relative humidity is within a range from 30%@% RH, free from freezing or dew

condensation.

* No flammable is nearby placed.

* Easy to be checked or cleaned

* Free from strong electric or magnetic field

Always shut down the power source before providingr changing wiring.

Otherwise, electric shocks (including residual agé), accidents, or malfunctions may occur.
NEVER touch any of the connecting terminals ofAl@zinlet installed on the back panel for at
least one minute after the power supply is shut off

Use the machine under the specified air pressure.

Use of it under the air pressure exceeding theifspétevel may cause burst or breakdown of
pneumatic equipment or jumping of a screw fed hypessed air, leading to injuries (if it hits
your eye, you may lose your sight) or damage tgpperal equipment.

Do not look into the escapement unit or screw feealy hose inadvertently or direct them to
anyone.

Otherwise, a screw fed from the escapement usiti@w feeding hose by compressed air may
jump off, leading to injuries (if it hits your eygou may lose your sight) or damage to peripheral
equipment.

When connecting the screw feeding hose, fix the oends securely.
If it comes off, a screw fed by compressed air fjoayp off from an end of the hose, leading to
injuries (if it hits your eye, you may lose youglsi) or damage to peripheral equipment.

Ensure that the power and air supply are shut dowtbefore maintenance or inspection of the
machine.

Before restarting it after a long interval, completly clean and check it, and perform test run
to ensure that it is free from any fault.

Otherwise, electric shocks, accidents, or malfamstimay occur.

In principle, do not adjust the machine being energzed with the cover removed.

The machine is adjusted optimally at the factory bfore shipping.

Otherwise, fires, electric shocks, accidents, dfunations may occur.

If you adjust the machine with the cover removedhbgessity and any trouble occurs, Nitto
Seiko assumes no responsibility for it becausenbit covered by our warranty.

(Note that the procedures for adjusting the maciitie the cover removed described in “7.9.
Adjustment of photoelectric sensor” to “7.14. Adjuent of clearance” are shown for
convenience sake in order for you to understandhieacteristics of the machine.)
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[

\ CAUTION )

JNCAUTION

Q

JANCAUTION|

Q

JNCAUTION

O

JNCAUTION

Q

JNCAUTION

Q

DO NOT touch any of moving parts while the machinés running.
Otherwise, injuries or malfunctions may occur.

Always use the connecting cables specified by ushéh handing them, pay extreme

attention.

Carefully lay connecting cables to prevent thenmfimeing caught by your foot or pinched by a
heavy object placed on it. DO NOT forcibly pulltarist them, but handle them carefully. Use of
cables that are not specified by us or damagedsoohected cables may cause fires, electric
shocks, accidents, or malfunctions.

Be sure to use the fuses designated by us.
Otherwise, fires, electric shocks, accidents, dfunations may occur.

When installing this product to a high place, provile measures against tipping and

dropping.
Otherwise, you may suffer from injuries, or the mae may be damaged or malfunctioned.

DO NOT remove the rubber foot to fix the unit diredly on a surface.
Otherwise, the straightforward rail may not be &tbd enough to feed the screws properly.
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© Check at arrival of delivered product
Check the following items when the product is daled to you.

f

Items to be checked Remarks
(1) Ensure that the correct product hasCheck the “Model” on the nameplate.
been delivered to you.
(2) Accessories a) Connecting cabl@efer to [ = 2.2 Designations and models o
« Ensure that the connecting cables ~connecting cables™.)
* AC input power cable: 1
are attached. _ (Because the model FF503H-4® @ ® varies depending on the
* Ensure that the screw feeding specifications of the ordered machine, check ifdtieect cable is
hose is attached. attached while referring to the separate par) list.
« Ensure that the other accessorigs * EXternal /O cable: 1 ) )
(Because the model FF503H®® varies depending on the
are attached. specifications of the ordered machine, check ifateect cable is
attached while referring to the separate par) list.
b) Screw feeding hose: 1 pc. (2 pcs. in the caseeafing 2
pcs.)
(Because the number of hoses varies depending apéuifications
of the ordered machine, check if the number of fidseorrect while
referring to the separate part list.)
c) Other accessories
(Because the other accessories vary depending apéodfications
of the ordered machine, check if the correct acressare attached
while referring to the separate part list. No tamis attached.)
(3) Ensure that all of the spares are | Fuse: 2 pcs.
attached. (Refer to (> “2.3.2 Back face” and “12.1 Specifications”.)
(4) Ensure that the machine is free frpi@heck for damages occurred during transportation.
damages.
(5) Ensure that the covers are attach¢d.  Ensuralttibe covers shown in the figure below are
attached.
(6) Ensure that screws are tightened. Check fardness of the screws indicated by arrows sho
in the figure below with using a screwdriver.

Immediately contact the sales agent, for which gorchased the product, or your nearest sales affibétto
Seiko Co., Ltd., if there is any fault in itemshie checked from (1) to (6) above.

Top cover

Side cover R

Front cover

Side cover L

Rear cover

Fig.1
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1. Outline of FF/FM503H
1.1. Features of FF/FM503H

FF/FM503H automatically feeds screws as shown beélefere screw tightening operations.

(1) Screws loaded into the basket are scooped gvhying of the hopper track driven by the stepping

motor, and fed onto the track.

(2) The track is slightly and horizontally vibratey the vibrator. Screws on the track are gradually
moved by the slight vibration until they arrivetla¢ escapement unit.

(3) After screws arrive at the escapement unitsttiew feeding solenoid valve is operated by thevsc
feeding signal from the outside, and they are éeith¢ chuck unit of the driver unit by compressied a

through the screw feeding hose from the escapeumgint
(4) Screws fed to the chuck unit by compressedraitightened until they are screwed into works.

1.2.  Structure of FF/FM503H
The main structure of FF/FM503H is as shown infitpere below.

Basket Kick plate

Photoelectric sensor /%/AL\ Hopper track

Partition plate

Fixed track

Screw feeding
solenoid valve

Escapement unit

Hose joint

Vibrator

Stepping motor
(Hopper track driving motor)




2. Types of FF/FM503H
2.1. Model

Models of the FF/FM503H are defined by substituting specified symbols for (1) to (3) shown below.

Vibratory Track Screw Feeder FF/FM503H ver2

FF503H-(1)(2)(3): Automatic type (including screw taking-out type)

FM503H-(1)(2)(3): Hand driver type

Symbols Details

(1)(2) Escapement unit type

S1 4K20 (for feeding 1 pc. only)

D1 4GO00 (for feeding 1 pc.)

D2 4G00 (for feeding 2 pcs.)

SP Special
(3) External I/O type

N SINK (NPN) type

P SOURCE (PNP) type

X None

2.2.

Designations and models of connecting cables

Three types of the dedicated connecting cables shalow are applicable to the FF/FM503H.

Designations

Models

(1) AC input power cable
Dedicated cable to supply power to
FF/FM503H
(Standard accessory)

FF503H—AC30P

Cable length
30P :3. Om(with plug, Japan AC100V only)

30AL:3. Om(no plug)
50AL:5. Om(no plug)

FF503H-AC30P

accessory for the standard machine ot
automatic type. Plug with cable is
optional.)

(Both the plug and the plug with cable
are optional for the hand driver type.)

D

@

1
Dlm—— =
or
— FF503H-AC30AL , FF503H-AC50AL
D rm—— <
FF503H—IC30
(2) External I/O cable Cable length
Dedicated cable to connect external 00 :plug only
30 :3. Om cable
controllers to FF/FM503H 50 :5.0m cable
. . L
(Only the plug is provided as a standar ] FF503H-1C00(plug only)

or
FF503H-IC30, FF503H-IC50

it

(3) Screw feeding signal cable
It is a dedicated cable to be connecteq

the hand driver tool. (Hand driver type

"

N

Connected directly to the hand driver tool
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2.3. Designations of components

2.3.1.

Front face

S

O POWER

G

Fig.3

/O RUN @\

7 3\

| 3-(OFEED.
—=QVB. @:
\O FREQ. @/

.

Setup panel detail drawing

2.3.2.

© QP

Fig.4
Back face
® ®
i AL @ i
=N
Fig.5

PO ®

(1) Setup panel
This panel is intended for indication of power Oilaetup
and display of modes and parameters.

(2) POWER LED
This LED lights up when the power is supplied. @ol
Green)

(3) Controller status LEDs
These LEDs indicate the status of controller. (€dlvangé
They indicate the setup statuses while the magdhimethe
setup or adjustment mode.
(For details, refer t(= “8. Setup procedures”.)

(4) Setup keys
Any intended functions or setup values could becied with
these keys while the machine is in the setup mode.
[[#]]: UP key (Item number is increased by one, sealpevis
increased by one)
[[¥]]: DOWN key (Item number is decreased by one, setup
value is decreased by one)
[«]: ENTER key (Confirmation of item number or change in
setup value)

(5) Screw feeding receptacle (3P) (CN FEED) (Handider
type)
This receptacle is intended for connection of trews feeding
signal cable for the hand driver type. It is naiypded for the
automatic type.

(6) Air supply port for air driver (Hand driver typ e)
This air supply port is intended to supply airtie hand driver
tool (air driver).

(7) Escapement unit
This unit feeds screws by compresset

(8) Power switch (SW1)
This switch turns ON/OFF the FF/FM503H.
(9) Fuse (Contained in fuse holders FU2 and FU3)
0215004. MXP made by Littelfuse
(5 x 20 mm 250 VAC 4 Atime lag type complying wRoHS)
(10) AC inlet (NF1)
Our specified AC input power cable should be cotetkto
this inlet. Connect the plug of the AC input powable to the
specified receptacle. (For details, refer’ = “For safe use”.)
(11) External I/O receptacle (CN 10) (9P)
This receptacle is intended for connection of qarctied
external I/O plug (or external 1/O cable) for autdia type.
Connect the other end of the external I/O cablaé¢o
programmable logic controller (PLC) etc. storedhie separate
external controller (to be prepared by customémd)is
receptacle is not attached to the hand driver typsvever, it
can be attached optionally.)
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(12) a. Air supply port (for the automatic type)
b. Air supply port (for the hand driver type or (13) attached
optionally)
Connect the air tube with 8 mm outer diameter.

(13) Filter regulator
Set this regulator to the specified pressure. filtés regulator
is not attached to the automatic type. Howevesmiit be
attached optionally.

(14) Lubricator
This lubricator supplies lubricating oil to the lladriver tool.
It is not attached to the automatic type and thelrdriver type
of electric driver specification. However, the ligator can be
attached optionally.

(15) 3P receptacle for connecting SH300 (CN SH)
This is a 3P receptacle for connecting the opticoiary drum
auxiliary hopper SH30

3. Installation of FF/FM503H

3.1. Operating environment

A Satisfy the conditions required for the operating avironment.
Otherwise, fires, electric shocks, accidents, dfunations may occur.
For the operating environment, refer(= “Preface”, (= “For safe use”, an( =
“12.1 Specifications”.

3.2. Installation

Install the FF/FM503H on a solid and horizontabfigor table) so that screws can be fed from thbedoe,
setup can be carried out from the front face, aedpbwer switch can be operated from the back face,
correct vibration to be performed for screw aligmingee the figure shown below). Installation @& th
machine onto the place where measures againstivibi@e provided or onto a slope may cause trauble
screw feeding. Provide some measures against gpidropping, if necessary.

NI Do not remove the rubber foot to fix the unit diredly on a surface.
Otherwise, the straightforward rail may not be atbd enough to feed the screws prope

Screw inlet
port

Front face Back face

130mm or more

[f—————————————
Setup panel I s

L w— L w— i

Installation face

Fig.6

Y.



4.

4.1.

Vibratory Track Screw Feeder FF/FM503H ver2

Preparation of operation

Before starting operation, make preparations dsvist

Connection of screw feeding hose

AWANINE] When connecting the screw feeding hose

O

(1) Make sure that the air supply is shut down.

(2) Fix both ends securely.
If the screw feeding hose comes off with air
being supplied, a screw fed by compressed a
may jump off from an end of the hose, leadin¢
to injuries (if it hits your eye, you may lose
your sight) or damage to equipment around f
machine. To ensure safety, do not look into th
screw feeding hose inadvertently or direct the
to anyone.

(3) Take care not to have your hand or finger Fig.7
cut as a result of touching the edge of the
hose connector or the edge face of the screy
feeding hose.

4.2.

After inserting the screw feeding hose over theehmmnnector, be sure to clamp the hose with a baxse
to prevent it from being disconnected.
If it is difficult to insert the hose, spread thedeusing a tapered tool.

Connection of connecting cable

WARNING Always connect the earth cable led from the AC inpupower cable to the grounding

L

electrode.
Otherwise, fires, electric shocks, accidents, alt$amay occur. Furthermore, we canng
guarantee the performance of the product.
(Refer to[(= “For safe use”.)

WARNING Do not apply a voltage out of specifications to tkiproduct.

O

Otherwise, fires, electric shocks, accidents, dfunations may occur.

A ARUIINE] Always shut down the power source before providingr changing wiring.

Q

Otherwise, electric shocks (including residual agé), accidents, or malfunctions may|
occur. Never touch any of the connecting termin&the AC inlet installed on the back
panel for at least one minute after the power sugEhut off.

NChurion

Always use the connecting cables specified by ushéh handing them, pay extreme
attention.

Carefully lay connecting cables to prevent thenmfitmeing caught by your foot or
pinched by a heavy object placed on it. DO NOT ifdycpull or twist them, but handle
them carefully. Use of cables that are not spetifig us or damaged or disconnected
cables may cause fires, electric shocks, accidentaalfunctions.

—
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Connect the cables to the FF/FM503H in the follayyjmocedure.

(1) Confirm that the power switch of the FF/FM50&Hurned off.

(2) Connect the cables securely to the specifigitipas as shown below. Be sure to tighten thefjscrews if
installed in the plugs.

(3) Customers should prepare the wiring at theptode side to which the AC input power cable phig
connected. Be sure to connect each cable to afigpeterminal. Check again if the voltage suppliedhe
receptacle is as specified, if the power sourcadapis sufficient and if the earth wire is contetto the
grounding electrode. (Refer = “For safe use”.)

Front panel Rear panel

Connect the
plug of the
optional rotary
drum auxiliary
hopper SH300
power cable
with a plug

AC input
power cable
(It differs in the

form of the cable
to be used)

External 1/0 cable

Screw feeding signal cable

(Necessary for Only for hand
driver type)

hand driver tool

AN
Screw feeding switch of \l/

I | I Power supply

External control I
device such as a | | || [To be prepared by customers ]
. I [Ill] I Be sure to connect the earth wires to a
programmable logic | | grounding electrode

controller(PLC) Ii|____i___JII

Fig.8
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4.3. Air supply

& Use the machine under the specified air pressure.
® Use of it under the air pressure exceeding theifgpedevel may cause burst or
breakdown of pneumatic equipment or jumping ofrawded by compressed air, leadi
to injuries (if it hits your eye, you may lose yaight) or damage to peripheral
equipment.

4.3.1. When the filter regulator is installed

Connect the air supply line in the factory to tiierf regulator ® 5
on the rear surface of the FF/FM503H with an detof a
diameterg8. The air to be supplied should be clean at espres
of 0.5-0.6 MPa.

After connecting the tube, rotate the pressurestiaient handle
of the filter regulator so that the pressure gandeates
0.4-0.5 MPa.

(Refer to[= “7.1 Adjustment of air pressure”.)

| Filter regulator

2) Air supply port

Drain out let

4.3.2.  When the filter regulator is not installed

Connect the air supply line in the factory to tiierf regulator
on the rear surface of the FF/FM503H with an detof a S
diameterg8. The air to be supplied should be clean at espres
of 0.4-0.5 MPa.

®

Caution: If the amount of air becomes insufficient in the
factory air supply line, a trouble with screw suppl
will happen. Ensure adequate amount of air supply.
Furthermore, improve the air supply path if the
pressure drops excessively during operation.

|| _Alr supply port

4.3.3.  For hand driver type of air driver specifica  tion

In the case of the hand driver type of air driyegdfication, connect an air tube for hand drive {outer
diameterg8) to the air supply port for air driver on therftdace of the FF/FM503H.

Partition plate

4.4. Loading screws
(Red marak)

Opening the screw inlet cover, load the screwsaromhg to
FF/FM503H specifications into the basket. Do nedldhe

screws exceeding the height of the partition pletd mark).
Close the screw inlet cover after you have loatledstrews.
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CAUTION Precautions about the screws to be loaded into thmsket

(1) Before loading the screws, be sure to chetikey conform to the specification (size,
head type, etc.) specified when the FF/[FM503H wdsred. Otherwise, machine
failures or incorrect feeding may happen.

(2) Do not use used screws, magnetized screwss@adis contaminated with oil.
Otherwise, machine failures or incorrect feeding mmappen.

(3) Do not load the screws in the basket exceetiadneight of the partition plate upper
surface (red mark).
Otherwise, machine failures, jamming or incorregding may happen.

(4) Close the screw-inlet cover after loading thiews so as not to mix foreign
materials into the screws.
Otherwise, machine failures, jamming or incorregding may happen.

NI  Precautions in taking out the screws from the baske
Take care not to have your hand cut with iron povede.

4.5. Turning on power

A Precautions in turning on the power switch
(1) To turn on the machine again after turningfitlme sure to wait for at least 5 seconds
after the POWER LED (green) goes off before turinghe poweswitch.
(2) Do not turn on/off the power many times in arshime.
Otherwise, the useful time of the FF/FM503H maydmiuced and failure may
happen.

45.1. Checking of LED light

Turn on the power switch on the rear surface oithig and check that the LEDs light up as showfi)r(4)
below:
(Refer to[= “2.3.1 Front face” and “8.1.1 Appearance of sqiapel”.)
(1) The POWER LED (green) lights up on the set aipeh.
!
(2) The LEDs from LED1 (=OFREQ.) to LED4 (=©ORUN) light up in a flash.
!
(3) The LEDs from LED1 (=OFREQ.) to LED4 (=ORUN) light up in sequence.
!
(4) The above-mentioned LEDs from LED1 GEREQ.) to LED4 (=ORUN) go off once.
!
(5) “LED4 (=40ORUN)” LED flashes. (On and off each for 0.1 sec)

4.5.2. Checking of operation

At the same time when the “LED4 (©RUN)" starts to blink, the FF/FM503H performs tleildwing
operations automatically.
(1) The screws loaded into the basket are scoopdy swaying of the hopper track driven by the
stepping motor, and fed onto the track.
!
(2) Since the above-mentioned track is slightly adzontally vibrated by the vibrator, the screwsthe
track are gradually moved by the slight vibratignilithey arrive at the escapement unit.
!
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(3) After the first screw reaches the escapemeibaad when the screws that follow are aligned glon
the track to the photoelectric sensor detectiontptiie hopper track stops swaying automatically.

4.6. Checking of screw feeding

After screws arrive at the escapement unit, theveéeeding solenoid valve is operated by the séemding
signal from the outside, and they are fed to theckhunit of the driver unit by compressed air tlgiothe
screw feeding hose from the escapement unit. Aiasgmsor to the screw feeding hose as necesghry an
check if the screws are fed to the chuck unit ailydy compressed air. We have adjusted the stgeding
to the specification. However, if a screw feediatdure happens, adjust the feeding. (Refe[> “7.3
Adjustment of screw feeding time” ar’= “7.4 Adjustment of screw feeding air flow rate”.)

5. Start of operation
5.1. For automatic type (Type:FF503H)

In sync with the screw tightening operation, inpcrew feeding signal from an external controiasuch
as a PLC, into the No. 7 pin of the FF/FM503H ax&&i/O receptacle (CN 10). With this signal, the
FF/FM503H starts to feed screws by compressed air.

If you use the machine of this type, you need tdlsetype setting parameter (Pa.E1) to “Automigge” in
advance. (For details of setup and adjustment nrefl, to (=* “8.2.3 FF/FM503H Setup and adjustment
mode function list”.)

(Each machine is shipped from the factory with thgparameters set in accordance with specified
specification.)

5.2. For hand driver type (Type:FM503H)

Connect the screw feeding signal cable of the lliveér tool to the screw feeding receptacle (CN BEEE
(hand driver type) of the FF/FM503H. When you teghta screw with the hand driver tool (or when you
expand/contract the driver unit), the built-in shitof the driver unit is activated to input a scfeeding
signal to the FF/FM503H through the screw feedeweptacle (CN FEED) (hand driver type). With thgnal,
the FF/FM503H starts to feed screws to the drivérautomatically.

IF you use this type, you need to set the typéngepiarameter (Pa.E1) to either “Hand driver typéc(o
switch)” or “Hand driver type (reed switch)”. (Fdetails of setup and adjustment mode, refe[ 57 “8.2.3
FF/FM503H Setup and adjustment mode function )ist”.

(Each machine is shipped from the factory with thgparameters set in accordance with specified
specification.)

5.3. For screw taking-out type

The escapement unit of the screw taking-out tyfferdiin construction from that of the standardetyip is
equipped with a photoelectric sensor etc. in oreheck whether there are screws in the takingosition.

If you want to purchase the taking-out type, ottierFF503H of taking-out type.

If you use this screw taking-out type, you needdbthe type setting parameter (Pa.E1) to “Scr&imgeout
type”. (For details of setup and adjustment moeferrto (= “8.2.3 FF/FM503H Setup and adjustment mode
function list”.)

(Each machine is shipped from the factory withgheameters set in accordance with specified spatifin.)
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6. Explanation of operation

This chapter explains the operation of the majotspat the FF/FM503H. (Refer tT= “6.2 Operation time
chart” described below.)

6.1. Operation of each part

The operations of major parts are shown as folldls. (Pa.**) in the explanation represents a patame
number that allows setting change or adjustmentdEtails of parameter setting, refer’= “8. Setup
procedures”.

6.1.1. Hopper track

The hopper track starts swaying in a preset tinae3®) after the photoelectric sensor on the tra¢irned on
(by the absence of screws), and stops swayingreset time (Pa.86) after the photoelectric seissimrned
off (by the presence of the screws).

If the swaying continues exceeding a preset tinmi(fites) with the photoelectric sensor staying @,
machine enters an intermittent operation mode prigddetermined intervals (Pa.88 and Pa.89, which are
specified by the “Hopper track intermittent runni@gyl time setting” and “Hopper track intermittentning
OFF time setting” respectively. If the swaying éoaes further for a long time (about 2 hours), riechine
enters a suspend mode assuming that there arerike (8orews) in the basket. “LED4 (©&RUN)” LED on
the setup panel flashes at 1 second intervalse(Rel = “10.1 Malfunction”.) To exit from the suspend
mode, turn on the machine again or input the séeeding signal.

6.1.2. Vibrator

The track vibrator starts vibration in a presekti(Ra.85) after the photoelectric sensor on thek isaturned
on (by the absence of screws), and stops vibratiarpreset time (Pa.86) after the photoelectmsseis
turned off (by the presence of the screws).

Separately from the above-mentioned operationvhistor starts operation at the same time wherstiew
feeding solenoid valve is activated, and continudg a preset time (Pa.87) expires after the sdemaling
solenoid valve stops. This is a preparation fort fiexding.

6.1.3.  Screw feeding
6.1.3.1. For automatic type

The screw feeding solenoid valve and the trackilyivibrator (to be more precise, the screw feediggal
ON time + Pa.87 for the track driving vibrator) tione operations (irrespective of Pa.41) while r@ac
feeding signal is being input into the No. 7 pirtleé external I/O receptacle (CN 10).

6.1.3.2. For hand driver type

With the screw feeding signal from the switch ie thand driver tool, the screw feeding solenoid #amd the
track driving vibrator (to be more precise, Pa.4Rat87 for the track driving vibrator) start opemas for a
preset time (Pa.41).

(1) For hand driver type (micro switch)
Such a contact is used for the screw feeding sitpaakturns ON during screw tightening operation.
When this contact turns OFF ON - OFF, the screw feeding starts and the screw fgesifenoid
valves and the track driving vibrator (to be moreqgse, Pa.41 + Pa.87 for the track driving vilbmato
operate for a preset time (Pa.41).

10
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(2) For hand driver type (reed switch)
Such a contact is used for the screw feeding sitpaakurns ON during screw tightening. The screw
feeding starts in a specific time (Pa.82) aftes ttuntact turns OFE ON - OFF. The screw feeding
solenoid valve and the track driving vibrator (®rore precise, Pa.41 + Pa.87 for the track driving
vibrator) continue operations for a preset time4Ph

6.1.4.  Screw taking-out

6.1.4.1. For screw taking-out type

(1) Inthe case of the FF503H of screw taking-gpet the presence or absence of screws in thegtakin

position is always monitored with the escapemeittphotoelectric sensor.
!

(2) When the operation enable input signal is duiIN) from the external control equipment to the
FF503H with no screws existing in the taking-ousipon, the escapement unit operates to provide
screws to the taking-out position.

!

(3) When the preparation for screw taking-out impteted in the taking-out position, the FF503H oitgp

(ON) the taking-out enable output signal to theemal control equipment.
!

(4) The external control equipment receives thiggout enable output signal and turns OFF the
operation enable input signal to prevent the esoapeunit of the FF503H from operating (interlock).
Then, take out the screws with the external equippme

!

(5) When the screws have been taken out, becaeisedre no screws in the taking-out position, repea

steps (2), (3) and (4) after making sure that #ieraal equipment is out of the interference range.

6.2. Operation time chart
6.2.1. Screw feeding

The following figure shows the operations of majarts.

Pa. 85 Pa. 86

. Absence of _.|
Photoelectric sensor on  screw(ON) -
the track for detecting a |_| |
screw Presence E{_

screw(OF|

Motor for driving Hopper Rotate 7
truck
Stop |

Pa. 87—4')| Pa. 87—4'P| Pa. 87—4'.|

L L L

. . Operate
Screw feeding solenoid perate
valve

Stop

(Automatic machine specification)
| | (Micro switch)  (Reed switch)

Vibrate -1

Track driving vibrator
Stop —1

Screw feeding signal —
Eéuttomaltiﬁénachignlte sﬁ)gecch;l‘clact)ion) ON
xterna receptacle] OFF | |

Screw feeding signal ON 7]

Hand driver machine specification )

micro switch) OFF

Screw feeding receptacle]CN FEED

t>0. 15—|4—b| Pa. 82—D| [

Screw feeding signal ON 7]

EHand driver machine specification)

reed switch) OFF

[Screw feeding receptacle]CN FEED

t>0. 1>—L—D‘

Fig.12
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Caution: You can select only one type of screw feedingaligccording to the specification.
If the hopper track driving motor continues swayingvement exceeding a preset time (2 minutes),
the machine enters into an intermittent operatiodenwith intervals preset by “Hopper track
intermittent running ON time setting (Pa.88)” attbpper track intermittent running OFF time
setting (Pa.89)". If the swaying movement continfuether, the machine enters into a suspend mode
assuming that there are no screws in the baskgtelsuspend mode, “LED4 (©RUN)” LED on
the setup panel flashes at 1 second intervalse(Re{ = “10.1 Malfunction”.) To exit from the
suspend mode, turn on the machine again or inputcrew feeding signal.

6.2.2.  Screw taking-out

The figure below shows the operation timing of sheew taking-out type.

(Operation on main body side) 100ms 100ms 100ms 100ms 100ms
Escapement unit Presel ‘* ﬂ r -~ - -~
photoelectric sensor Absent | [
(Detection of screw) al

Pa.8A | Pa.8B Pa.8A | Pa.8B Pa.8A | Pa.8B
) ) \ \ \
Escapement unit Feeder si
(Solenoid valve ON) Taking-out
side

(External I/O signal) \

* Input signal ON
Operation enable signal

i i OFF+ Takinc-out chec
(Escapement unit operation | | ¢
enable) 20ms 20ms NG

—| —
the operation enable 20ms
« Output signal ON | signalistunedon. .~ [ | AN oK -
Taking-out enable signal OFF
(Completion of preparation
for screw tak'nQ'UUt in Turn OFF the operatic Takinc-out chec
taking-out position) enable signal and perform oK
. i screw taking-out.

(External equipment) Lower limity

Screw taking-out Upper limit

Fig.13

Caution: 1. Pa.8A and Pa.8B in the figure are operatioarpater Nos. of the FF503H. Each of them can be
adjusted within the range of 0.5 to 10.0 seconds.
2. The escapement unit does not operate unlesgp#ration enable signal is turned ON.
In order to prevent interference, perform screvintgdout with the external equipment with the
operation enable signal turned OFF to stop thepesoant unit from operating.
3. To check the result of screw taking-out aft&irg out the screw with the external equipment,
check at the time shown in the figure above iftdiéng-out enable signal is OFF.

7. Instructions on adjustment of each part

Although the parts of the machine have been adjugtimally at the factory before shipment, you edjust
them again following the instructions describelelThis chapter explains some major adjustmenidte
After adjusting the following items, be sure taign the set screws and carefully check the operagfore
starting to operate the part. The (Pa.**) in the&nnctions denotes a parameter number to be mewtiater
that allows setting change or adjustment. For tetdiparameter setting, refer (= “8. Setup procedures”.

12
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7.1. Adjustment of air pressure (Applicable only wh en a filter regulator
Is installed)
This adjusts the pressure of the air supplieded=iFFM503H.

Raise the pressure adjustment handle of the fégulator, on the .
Counterclockwise
rear surface of the FF/FM503H, to release the lankK, rotate the Clockwise  Totation (Low)

pressure adjustment handle to adjust the pressdpest the air rotation (High)
pressure in the increasing direction. After youenfinished the Pressure

adjustment, be sure to lower the pressure adjustnaemle to lock a‘iti]‘;itg}:m
it.
The air pressure adjusted here has effects o 51€'7.3 Unlock
Adjustment of screw feeding time = “7.4 Adjustment of screw Ltk

ocC

feeding air flow rate”, anc’= “7.5 Escapement unit left and right
operation speeds adjustment”. First start “Adjustihod air

pressure”.

<Relation between adjustment methods and results>

Pressure adjustment handle rotating directionAir pressure
Rotate to the right Increases
Rotate to the left Decreases

Filter regulator

Fig.14

7.2. Lubricator oil drop adjustment (Applicable onl y when the

lubricator is installed) Countercéockwiie
rotation (Much

This adjusts the lubrication oil supplied to thethariver tool (hand  Clockwise
driver type of air driver type). Adjust the oil gre by rotating the ~ rotation(Little)
adjusting dome of the lubricator on the rear sw@faicthe

FF/FM503H. The values on the dial (graduationspdus represent

the amount of oil drops, the values should be asetiarks for

reference after the adjustment.

Adjusting dome

<Relation between adjustment methods and results>

Adjusting dome rotating directioh Amount of drops

Rotate to the right Decreases
Rotate to the left Increases
Caution: Use Type | turbine oil (additive-frd&0O VG32 for the
lubricator. Lubricator

Fig.15
7.3. Adjustment of screw feeding time

This adjusts the operation time of the solenoidedbr feeding the screws. Adjust the time so thatrew at
the FF/FM503H can reach the chuck unit of the dniwgt. The screw feeding time is influenced by sieeew
size, air pressure, screw feeding air flow rate, socrew feeding hose diameter etc. For this reasiter,
adjusting the air pressyrset the feeding time to a little longer thanmaetinecessary for the screws to reach
the tip of the chuck unit, by feeding the screwsialty. Since actual screw feeding time varies delpgy on
the contamination inside the hose or the degreeeaf, you should allow for some delay.

(1) For automatic type

13
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Irrespective of the operation parameter settingé@deeding time setting (hand driver type) (Pd.41)
screws are fed while the screw feeding signal isgomput from the external 1/0 receptacle.
To adjust the time, use an external control dewsoeh as a PLC.

(2) For hand driver type
To adjust the screw feeding time, change the ojparatrameter “Screw feeding time setting (handedri
type) (Pa.41)". For how to change the parametéar te (= “8. Setup procedures”.

[1] For hand driver type (micro switch)
Such a contact is used for the screw driving sigmetl turns ON during screw tightening operation.
When this contact turns OFE ON _, OFF, the screw feeding starts and the screw fgestitenoid
valves and the track driving vibrator (to be moregise, Pa.41 + Pa.87 for the track driving vilmato
operate for a preset time (Pa.41).

[2] For hand driver type (reed switch)
Such a contact is used for the screw driving sigmatl turns ON during screw tightening operation.
The screw feeding starts in a specific time (Paz8@r this contact turns OFF ON _. OFF. The
screw feeding solenoid valve and the track driviiligator (to be more precise, Pa.41 + Pa.87 for the
track driving vibrator) continue operations forraget time (Pa.41).

7.4. Adjustment of screw feeding air flow rate

This adjusts the air flow rate at screw feedingrafien. To adjust the flow rate, loosen the lock (@s shown
in the figure below) and rotate the speed contr¢4l& type) or the screw feeding air flow rate adinent
screw (4G type) according to the table below. Tih8aw rate is influenced by the screw size, aiegsure,
screw feeding time, and screw feeding hose diammeterthis reason, after adjusting the air pressioe need
to adjust the flow rate by actually feeding theeses. After the adjustment, be sure to tighten dlak hut.

A Be careful! If the amount of air flow is too large,the screw may be removed from
the chuck unit and thrown away.
The screw thrown may cause an injury (You may jase eyesight if it hits against yoy
eye), or damage to peripheral devices.

-

<Relation between adjustment methods and results>

Rotating direction of the speed controller o
screw feeding air flow rate adjustment screw

Rotate to the right. (Tightening direction)
Rotate to the left. (Loosening direction)

Screw feeding air flow rate

Flow@unt decreases. (Screw feeding time increases.)
Flow ambimcreases. (Screw feeding time decreases.)

" Clockwlse rotation

(Decrease)
Speed controller Counterclockwise
rotat fon{Increasel

Screw feeding air flow
rote gdjusiment screw /—

—
Counterclockwise Clockwise rotation
rototion(Increcse)  (Decrease)

Fig.16 Fig.1
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7.5. Escapement unit left and right operation speed s adjustment

This adjusts the left and right operation speede®escapement unit. To adjust the speeds, Idbsdock nut
(as shown in the figure below) and rotate the speadroller (4K type) or the speed controller (@iGon

bolt) (4G type) according to the table below. Téie &nd right operation speeds are influenced gyth
pressure and the screw feeding air flow rate efcthis reason, after adjusting the air pressan@jst the
movement speeds by actually feeding the screwsr &ie adjustment, be sure to tighten the lock nut.

<Relation between adjustment methods and results>

Speed controller or SpiCon bolt rotating directioRscapement unit left and right operation speeds
Rotate to the right (Tightening direction) Decresase
Rotate to the left (Loosening direction) Increases

Clockwise rotation
(Slow)

Counterclockwise
rotat ion(Fast)

rotation(Fast)

Counterclockwise Clockwise rotation
rotation(Fast) (Slow)

Fig.18 Fig.19

7.6. Adjustment of vibrator vibration frequency

This adjusts the speed of the screws travelinggatoe track.

The following figure shows an approximate relatlipsbetween the vibrator vibration frequency aral th
vibrator vibration strength.

Although the vibrator vibration strength is largestr the resonance frequency as shown in thesfigur
However, we recommend that the frequency be adjusta frequency a little higher than the resonance
frequency for stable vibration. (See the rangeosunded by the broken line in the figure.)

That is to say, find out a point at which the vitima becomes strongest by varying the frequencjugtdhe
frequency to a value a little higher than the fiesagy of that point.

If the vibration becomes too strong during the aibr vibration frequency adjustment operation, veeetkhe
vibration by performing the vibrator vibration sigth adjustment described in the next section,aaljukt the
vibrator vibration frequency again.

To adjust the vibrator vibration frequency, chattgevalue of the operation parameter “Vibrator &tlum
frequency setting (Pa.11)". For how to adjust theameter, refer t(= “8. Setup procedures”.

The figure to the left is a schematic diagram singwi
how the vibrator vibration strength changes as the
vibration frequency varies with the strength sdtea
being as parameters (5 types are shown).

(The resonance frequency is determined by mechanica
factors, such as the track mass and the flat spring
strength.)

_——

Vibration
strength

Vibration Frequency (Hz)—=
Fig.20
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7.7. Setting of vibrator vibration strength

This adjusts the speed of the screws travelinggatoe track.

After setting the vibrator vibration frequenby adjusting the “7.6 Adjustment of vibrator viboat frequency”
in previous section, set the vibrator vibratiorestth in this section so that the screws can traeelg the
track smoothly.

To adjust the vibrator vibration strength, chargevalue of the operation parameter “Vibrator \ilora
strength setting (Pa.21)". For how to adjust thexpeter, refer td’> “8. Setup procedures”.

Do not set the strength too strong so that theascneove about on the track.

If the vibrator vibration strength is too stron@gak may be worn earlier or a failure with the @sraent unit
may happen.

7.8. Adjustment of vibrator vibration time

In the escapement unit of the 2-piece feeding tgEerew is fed to the feeding unit after a presiscrew has
been fed. For this reason, the vibrator is requivedbrate for a certain time after a feeding apien
completes. This section sets the vibration time.

To adjust the vibrator vibration time, change th&ue of the operation parameter “Vibrator vibratione
setting (Pa.87) after screw feeding”. For how tjusickthe parameter, refer = “8. Setup procedures”.

Caution: If the setting time is too short, a problem wsttrew feeding will happen.

7.9. Adjustment of photoelectric sensor

The photoelectric sensor is mounted on the topetrack. When the screws aligned on the trackrédse
detection position of the photoelectric sensor taedohotoelectric sensor turns ON, the hopper tstmis
swaying and the vibrator stops vibrating automdsicé&/hen the number of screws on the track de@zas a
result of screw tightening operations etc., thegaoprack starts swaying and the vibrator statisating
automatically to supply screws in the basket ohéottack. It is therefore necessary to position the
photoelectric sensor properly in order to deter\ss on the track.
(1) Sensitivity adjustment
Because the photoelectric sensor used is a sefisoiltein amp type, it is not necessary to adjtst
sensitivity.
(2) Adjustment of mounting position
The photoelectric sensor whose mounting positiggraper is shown in Fig.2 2 and Fig.2 3; the
photoelectric sensor whose mounting position israppr is shown in Fig. 24, Fig.2 5 and Fig.2 6.
In the latter case, loosen screw A or screw B shiomFig. 21 and adjust the mounting position of the
photoelectric sensor properly.

Proper mounting position
The optical axis of the photoelectric sensor ia position that allows it
to detect the head of a screw properly.

Escapement unit Photoelectric

Photoelectric sensor

Track

ScrewA

Fig. 21 Fig. 22
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Improper mounting position

The optical axis of the photoelectric sensor isin@t position that allows it to detect the head strew properly.

The optical axis passes between scre

w3 he position of the optical axis is too hig

Hrhe position of the optical axis is too o

Escapement unit

'W
SCECCCOTOCOC
I 2

l!

Photoelectric
sensor

Photoelectric

Photoelectric

sensor

Fig. 24 Fig. 25 Fig. 26
7.10. Adjustment of hopper track, fixed track andt  rack
In order for the hopper track to scoop up screwibthe basket and ;M

feed them onto the track smoothly, it is necesgapposition the
hopper track, fixed track and track properly.

(1) Relation between top dea
track
A proper relation between

track and the height of the track is shown in B&j. an improper

d center of hoppektmad height of

the top dead centerehtipper

relation between them is shown in Fig. 9 and Fiy.IA the
latter case, loosen screw C shown in Fig. 27 andstthe top

dead center of the hopper

track properly.

ScrewC

Fig. 27

Proper mounting position

Improper mounting position

There is a proper level difference
between the top dead center of th
hopper track and the track.

Screws are not fed smoothly
decause the top dead center of th
hopper track is too high.

Screws are not fed because the t
elead center of the hopper track ig
too low.

PP

Hopper track

Fixed track

Fig. 28

Hopper track

A top dead center is too high

N

Fixed track

Fig. 29

Hopper track
A top dead cent

er is too low \

Fixed track

Fig. 30
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(2) Relation between center positions of groovesopper track, fixed track and track
A proper relation between the center position$iefgrooves in the hopper track, fixed track ancktia
shown in Fig. 31; an improper relation between tlieshown in Fig. 32. In the latter case, loosenwsc

D shown in Fig. 27 and adjust the center positmiite grooves properly.

Proper mounting position Improper mounting position

The center positions of the arooves in the ho " Screws are not fed because the center positiotine of
P g grooves in the hopper track, fixed track and traek

fixed track and track are aligned.

not aligned.

Track Fixed track Track

\ / Hopper track \ Hopper track
The center positions are The center positions are not
aligned. aligned.

Fig. 31 Fig. 32

Fixed track

7.11. Adjustment of kick plate
The kick plate serves as a gate that allows omgyatl screws to pass on the track. If screws tusigslvays
are fed onto the track or screws aligned propeylthle hopper track are not fed onto the track, stidhe
height of the kick plate while referring to Fig..33

Kick plate fixing screw

Loosen the screw to adjust the height of
the kick plate.

Kick plate

Track /
Fixed track

Hopper track

Fig. 33

7.12. Adjustment of track and upper guide

In order to transfer screws on the track towardefmapement unit ScrewE
smoothly, it is necessary to position the uppedguiroperly. A
proper relation between the track and upper gsddown in Fig. 35;
an improper relation between them is shown in B&gand Fig. 37. In
the latter case, loosen screw E shown in Fig. 84aaljust the 5
relation properly.
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Proper mounting position

Improper mounting position

n )

There is a proper clearance betwee .
| overlapping each other because t

mounting position of the upper
guide is too high.

the head of a screw and the lowe
surface of the upper guide.

Screws are not fed as a result of

n

hbeir heads touching the upper gu

Screws are not fed as a result of

because the mounting position of
the upper guide is too low.

Upper guide

too high

Upper guide N\
()

too low

Upp%
°© o

Fig. 36 Fig. 37
7.13. Adjustment of track and escapement unit
In order to feed screws aligned on the track ineo@scapement unit ScrewF

smoothly, it is necessary to position the track gnedscrew receiving plate in

the escapement unit properly.

(1) Relation between track and height of receiyitaie

A proper relation between the track and the hedlithe screw receiving
plate is shown in Fig. 39; an improper relationnssn them is shown in
Fig. 40 and Fig. 41. In the latter case, looseavsdt shown in Fig. 38

and adjust the relation properly.

ScrewG

Fig. 38

ide

Proper mounting position

Improper mounting position

There is a proper level difference
between the track and the screw
receiving plate.

Screws are not fed smoothly
because the position of the screw|
receiving plate is too low as
compared with the track.

Screws are not fed because the
position of the screw receiving plg
is too high as compared with the
track.

\te

Surface A should be lower than
surface B by about 0.1 mm.

%X £l

- 0§

Screw receiving pla 5~
Upper surface A <(°‘D

Track
Upper surfaceB

0—r

|_1

Track
Upper surfaceB

Screw receiving pla
Upper surface A

i

Track
Upper surfaceB

Screw receiving pla
Upper surface A

T

H
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(2) Relation between center positions of groovesaiok and screw receiving plate
A proper relation between the center position$iefgrooves in the track and screw receiving pkate i
shown in Fig. 42; an improper relation between tlieshown in Fig. 43. In the latter case, loosepwsc
G shown in Fig. 38 and adjust the center positafrtee grooves properly.

Proper mounting position Improper mounting position
Screws are not fed because the center positiotine of
grooves in the track and screw receiving platenate

aligned.

The center positions of the grooves in the track an
screw receiving plate are aligned.

Screw receiving o
Screw receiving
plate Track plate Track

— AN L

The center positions are r

The center positions are ;
aligned.

aligned.

Fig. 42 Fig. 43

7.14. Adjustment of clearance

The track is vibrated horizontally by the vibrasord this vibration moves screws little by little thve track

and sends them to the escapement unit. In ordéndarack to vibrate properly, it is therefore onjant for
the proper clearances between the sections shokig.id4. If the track does not vibrate propertjjuat the
clearances between these sections while refemwifggt 44 and Table 1.

Hopper track

Screw receiving i
plate Track Fixed track

ﬂ\ 1 D Tgp_gl\ate\ M\
i
o

dth

Hybrid holder

This figure is partially exaggerated for purposkslwstration.
Fig. 44

20



Vibratory Track Screw Feeder FF/FM503H ver2

Table 1. Standard clearances

Symbol Location Clearance [mm]
A Clearance between frame and hopper track 0.1
B Clearance between hopper track and fixed track 1 0.
C Clearance between fixed track and track 0.4
D Clearance between track and screw receiving plate 0.6
E Clearance between hybrid holder and top plate 0.3

Cautions: The clearances shown in the table ab@vstandard values.
It is necessary to make adjustments depending ondlshape of a screw and the
vibration, frequency, vibration strength, etc. of he vibrator.

8. Setup procedures

& Setup and adjustment works described in this sectibhave direct influence on the
operation of FF/FM503H.
Even if change in the setup is within the rangaseand adjustment are possible, corract
operation is disabled unless the setup and adjustisiappropriate. Fully understand the
functions before the setup and adjustment.
Functions of FF/FM503H are limited in the setup adfistment mode. In such a status,
screw feeding may not be carried out correctly.

All the parameters have been setup optimally bedetiwery. When readjustment is required, opettagesetup
panel as shown below.

8.1. Setup panel
8.1.1.  Appearance of setup panel

Appearance of setup panel is as shown in the figure
on the right side. POWER //

\

| LED1tod | | Keys |

8.1.2.  Functions of setup keys

Functions of setup keys on the setup panel arb@srsin the table below.

Keys | Designationg Functions

 Setup item number can be selected (item numbecisased by one)

» Setup value of selected item can be changedp(selue is increased by a step)

» Setup item number can be selected (item numladeeased by one)

» Setup value of selected item can be changedp(s@lue is decreased by a step
» Selected item number can be confirmed.

.

G| ENTER key |, Altered setup value can be confirmed.

UP key

I | DOWN key
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8.1.3. Indication by LEDs

Details of statuses indicated by LEDs on the spanel are as shown in the table below.

Indications | Display color Functions
POWER Green « It is lit up when power is turned ON.
40RUN Orange e Itis lit up during running of the machine.
(=LED4) e Itis lit up when fault occurs. (Note 1)

« It is lit up while the machine is in the setupdao(Note 2)
3OFEED. [ Orange * Itis lit up while the screw feeding time (hanaver type) is set up.
(=LED3) « It is lit up while the machine is in the setupdao(Note 2)
20VIB. Orange * Itis lit up when the vibrator vibration strengghset up.
(=LED2) « It is lit up while the machine is in the setupdao(Note 2)
10FREQ. | Orange * Itis lit up when the vibrator vibration frequenis set up.
(=LED1) « Itis lit up while the machine is in the setupdao(Note 2)

Note 1: Refer to’> “10.1 Malfunction”.
Note 2: Refer ta’= “8.2 Setup and adjustment procedures”.

In the setup and adjustment mode, as shown irigheefbelow, the combination of 4 statuses (litflaghing

at longer intervals, flashing at shorter intervaldijt) of the 4 LEDs of LED1 (=DFREQ.) to LED4
(=40ORUN) on the setup panel is changed with the kegébup and adjustment. (Hereinafter the statuses of
the LEDs are described with simplified symbols.)

O POWER

LED4 unlit

_— > . .
LED3 flashing (at shorter intervals)

: LED3 flashing (on/off=0.1 sec/0.1 sec)

LED2 flashing (at longer intervals)
: LED2 flashing (on/off=0.5 sec/0.5 sec)

LED1 lit up: LED1 lit up

In the function list (described
later), the statuses of the
LEDs are described with
simplified symbols as shown
to the right.

O1=1€] -

(The number in the symbol indicates the LED No.)

(Example)
The figure shown to the right indicates that ttadustes of the LEDs in the “Normal running” mode ase
follows.
LED4: LEDA4 flashing (at shorter intervals) (on/d¥2 sec/0.1 sec) ™
3: LED3 unlit ©| Normal
2: LED2 unlit g running

LED1: LED1 unlit
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8.2.

8.2.1.

When power is supplied, the POWER LED (Green) ensittup panel is lit up. Then, statuses of the LEDs
from LED1 (=10FREQ.) to LED4 (=©RUN) are changed as shown below. Ensure that theatounning
indication status is restored.

Setup and adjustment procedures

Before setup

Power % All LED g All LED g g
OFF ——» o0 | =S | LED | LED |
status 2y litup @ unlit @ checkl (2)| check2

0! o O {0

(All LEDs lit up) (All LEDs unlit) ( LEDT litup ) ( LED1&2 litup )
[+ O (4] &
LED O] LED > ©)| All LEDs ©| Normal
—» i3y checkd ||| checks @ wit |”|@ runing
O ©) o o
( LED1&2&3 it up ) (All LEDs unlit ) (All LEDs unlit) (LED4 flashing)

* When the machine starts normal running, comporaEs/FM503H start operation.

* Make sure that the normal running indication ftasurestored, and then, carry out setup and gt

* Ensure that all the LEDs are lit up in the LED ahd status. If any LED is faulty, correct indicatiduring
setup or adjustment work is disabled.

8.2.2.

For details of the setup and adjustment mode, tef( = “8.2.3 FF/FM503H Setup and adjustment mode
function list”.

Outline of operation is as shown below.

1) Entering setup and adjustment mode

When the' [4]” key is pressed for three secortiging normal running indication status, the maelenters

the setup and adjustment mode

(The “LED21” flashes, and any intended vibrator aifiwn frequency setup item can be selected.)

2) Operations in setup and adjustment mode

(1) Itis possible to move to and fro in arrow direns freely inside the table. First, move betwsetup
and adjustment items usin@!” “ [11” keys. Confirm a selected item for setup and &djest using
“[d” key. If you selected an item that has only onewrsymbol by mistake and if you wish to move
back to a previous item, exit the setup and adjestimode before starting item selection again.

(2) After confirming that an intended setup andiatipent item has been selected, increase and decrea
the setting value usind™” and “lLI” keys. Confirm the setting value using@l® key, and then return
to the item selection status in arrow direction.

3) Exiting setup and adjustment mode

Performing either of the following makes the normaining indication appear again.

(1) Turning OFF the power and then turning it OMdiag

(2) Operating no key for 60 seconds or more

Outline of operation in setup and adjustment mode
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FF/FM503H Setup and adjustment mode function  list

FF/FM503H-E Setup and adjustment mode function list (1/4)

The keys and LEDs on the setup panel are used to perform setup and adjustment operation, and to indicate the result of
checking.

[1] Entering into setup and adjustment mode

Setup mode is entered when the “|«!|“ key is pressed and held down for 3 seconds or more during “Normal running” status indication.

[2] Operations in setup and adjustment mode

Selecting setup and adjustment items
It is possible to move in arrow directions freely. First, move between setup and adjustment items using “[£] “” [¥]“keys. Confirm a selected item
for setup and adjustment using “ “ key. If you selected an item that has only one arrow symbol by mistake and if you wish to move back to a
previous item, exit the setup and adjustment mode before starting item selection again.

Setup and adjustment

After confirming that an intended setup and adg"ustn?ent item has been selected,

increase and decrease the setting value using
setting value using “ “ key, and then return to the item selection status in arrow

“ and “ “ keys. Confirm the

|
direction. ﬁ‘ | 3 :
3] Key operation in setup and adjustment mode |
[3] Yy op P ) @ ] 3 |
n denote that key is pressed for a F @ | o |
specified time (seconds) while “ key is pressed and held down. @ 2
[4] Exiting setup and adjustment mode N : g :
The setup and adjustment mode is exited and the “Normal running” status =
indication appears if the power is turned ON again after turned OFF, or no key is @ | 8 |
operated for 60 seconds or more. @ Y 2 |
2~ Seconds or more >
4] I o |
<o S
o
LED status examples N o
O
-—= 1 »n !
Lit up Flashing Flashing Unlit g : | |
O o ™ O ~ |
on/off  on/off e i |
05/05s 0.1/0.1s 4] ™ |
. . ~
Numbers in the symbols : 2
indicate LED No. i 2
i c |
- .0 |
'y D
:V c I
E‘ >
% |
° o 2
o LED 14 | - :
[
o check (1) | O |
o 1 ﬂ D
I~ |
v y NG [N
o o i
|
Power (3] LED 9 |24 [ |
OFF ol check 14 ] | =
=
status Q) 2 ﬂ : .0 :
-
v < oy
Power supply o e I = |
|
o LED P (2] o
0] o check (1) =
All LEDs 3 o
@ A 0! I o
& litup v Iz
LED Screw Adjust witn [4]
) ©] check O] feeding time | [and [¥] keys
@ 4 e setup (FEED) | |Confirm with
e All LEDs @ a (Special Spec.) key
g unlit + (FM503H-E type)
All LEDs Vibration Adjust witn [4]
© become strength and [¥] keys
(2] unlit setup Gonfirm with
(1] Setup and (VIB.) key
adjustment
+ mode
Pa.11
P 3s . .
& Vibration Adjust with
©| Normal frequency  lland [¥] keys
e running No key is setup Confirm with
1 operated for 60 | (FREQ.) key
seconds or

more.“Normal
running”status
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FF/FM503H-E Setup and adjustment mode function list (2/4)

5]
= A=S1=15]
<

3]
=g

See the function list (4/4)

Power Q‘ P
OFF ) ! |
status b ! |
Q] I |
NE
Power supply E‘ | < |
g S
|~ |
(3j| All LEDs c o | 2
2j litup -
o N
|
v 9 |2
o (3] = :
@®| Al LEDs 5 |3 b2
@ unlit 4] | -:_; |
o 8
4] | !
o |
(3] A Q‘ |
o 0 |
1 5 [R—
@ S
v (3]
Ig LED 9@
o check 14 ]
2
@
0 (3]
5 LED s @
ol check (1]
3
@ + + SSTL
o o o
LED [, [
9 check y I & I
O I 10, I
0] 0" 1 |
v MG | B
[ (-] I e
All LEDs [y s |
o become o | "8 !
(2] : 2 | 2!
o unlit °<—| 5 |
Setup and | =
Yy et EHE 12
35 o [5) |
Normal £l ‘ (bo |
running | :
No key is 7
operated for 60 L___I

seconds or
more.“Normal
running”’ status
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Pa.8C
Adjust with
Initial running time ||and key!
setup Confirm with
key
@] O]
(3] - ©)| Undisclosed to
o5 1% P @ users
Do not use.
Undisclosed to
users
Pa.8A
Do not use.
0| Pa.89
Hopper track Adjust with [4
(3] Intermittent and ke
e running Confirm with
OFF time setup key
Pa.88
Hopper track Adjust with
lntermiFtent and kes!
e running Confirm with
a ON time setup key
0 . 0 Setup of vibrating | [Adiust with [£]
@‘ @ time after screw and keys
8-7, @ P @ feed Confirm with
@ l @ key
() Pa.86
o Hopper track Adjust with
o running stop ?;d k_e:s
8-6 waiting time setup onfirm witl
o)
() Pa.85
Hopper track Adjust with
running start and keys
waiting time setup Ce-nﬁrm vith
key
Pa.84
Setup of basket Adjust with
inside screw and key!
Shortage_ _Signall Confirm with
84 a output waiting time key

(OPT inside basket low volume detection type.)

Pa.83
o Setup of waiting —
0 time of signal Adjust with
indicating lack of and k_eys
@ screw occurred on  ||Cenfirm with
O track key
o Pa.82
Screw feed start Adjust with
3 waiting time setup |[and keys
@ (Special Spec..Reed Confirm with
a switch) key
(FM503H-E type)
Pa.81
Hopper track Adjust with
operating speed and keys
setu Confirm with
i key
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FF/FM503H-E Setup and adjustment mode function list (3/4)

<
TN
F— 3
o LB
ENT 1 ¢!
@ () I
A
g ] g !
cBl— 2 |
o o
| < |
AN | o |
g 7
Power @‘ I |
OFF o -
status D ﬁl
+ 5SN
Power supply
4]
€
All LEDs c b4
lit up a
AN
v 4]
O
All LEDs B 4
unlit E‘
AN
v =
o
A3 B
L1

All LEDs
become
unlit

0000 [HEHE QPHEHEe EHee Hoeo @000 [

Setup and
adjustment

Normal
running

CX-I

seconds or
more.“Normal
running”’ status

Auxiliry hopper
setup

([Jo1-X-)

Pa.D4
e @ AdJust wwth
Option sensor @ e and keys
logic setup (2 ])(2] Conﬁrm with
00| =~
S
Pa.D3
Detect sensor 0 lé Adiust with
IOgic setup e @ and keys
(Chute rail work @ @ Confirm with
detect) 10l0] [l kev
5|8
sl =

System
reserved

0:No auxiliry hopper

1+ Attached auxiliry

hopper

Pa.D1

Adjust with
and keys

Confirm with

key
33
HIE:
S| &
S -
Y - PaAl
s |O[O[O0]OO O 2
counter || OO[IE @] O O] O EIrs [7] veve
feeding 9@@90@@99@@99@@Conﬁrmw*th
quantity @ Q)@@ @] <1
setup T8 ofrofft11]j12)13] 14 WI
Pcs Pcs Pcs P S, Pcs Pcs f[Pcs{|Pcs|Pcs|[Pes|Pcs)|Pcs|Pcs ||Pcs)

Y Valid only for parts counter type
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FF/FM503H-E Setup and adjustment mode function list (4/4)

For details of display, refer to
Version the descriptions in this manual.
Turn OFF the power after
checking the version.

g Version

check .
3 @ mode display

[

- N w A

T
==1=1=

%

For details of display, refer to
the descriptions in this manual.
1/0 Turn OFF the power after

O 1I/0

BRSO

Setup and

adjustment
mode
3s

Normal
running

No key is
operated for 60
seconds or
more.“Normal
running” status

4]
@ F—Z@ (:::;: check display | checking the 1/0.
£ [ (1)
o
ﬂ ° @ Parameter Turn OFF the power after
@ |_ 7T o Parameter 5@ T initialization.
o initializing initializing
e Power @l | : F—Io n d @ completion
o OFF 5@ : | &) mode | display
status
() 4] | l
o~ | —
< @l PaF3
| (It )lollo!
Power supply > r |_| Adjust with
l Y S 0|13 @] [
O] ] ! E-3 2| 1| (2] ({2 Crm with
= key
% AI|I LEDs c g : = v | KT K
it up O - VIB: Track driving vibrator
@ N : "g | Comn:::;us §: % HT: Hopper track driving motor
| | )
+ g | ‘_E | setup Eﬂ
o |
o a1 oS é é
©| Al LEDs B 0 I o | &
@ unlit .ﬂ. | J)J : a g
(1) | v —
I | —
a7 | [+ 2 Pa.E2
+ o | | o > % % Adjust with[4]
o | and keys
o LED A Ql | E—2@< @ @ Confirm with
o check (1] ———- ? 0|00 [ v
o NE T 1 1. I
I ] [N |
v X oot ; ;
I © T ption
| + setup
9 e R & 2
0 X L
@ N | g | .:_g X =
| | 2
v ¥ g i
o o ¥ o i : §§ gg
@ 8 o | _'-S | '5 ‘5
(2§ I |
I o | Pa.E1
2 .l 0|33 [0] 2=
| n | Adjust with
+ | RS | @ @@ani}ke
@ e e e Confirm with
© LED I Ty | | el e
o check S : Model
N ode
@ 4 = : setup 5 1. ||< 0
+ E : % E: %’E ‘g
O A LEDs S | K= 1 ||
b become =R cole8(sy| 22
0 _ o | 53|55 [ae]| 52
unlit S ]
0 '-OE | (Note 1:Do not use.)
o |
<
e
o |
o |
LA
|
|

CX-X-T€]
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8.3. Setup and adjustment items

Items shown below can be set up or adjusted frensétup panel.
(1) Operation parameter setup
(A) Basic adjustment mode: Mode for performing hiasic vibrator setup (frequency, strength)
* Vibrator vibration frequency setup (FREQ.) (Pa.11)
* Vibrator vibration strength setup (VIB.) (Pa.21)
* Screw feeding time setup (hand driver type) (FEEE).41)
(B) Fine adjustment mode: Mode for making fine attjuents in order to obtain optimum screw
conditions.
* Hopper track operating speed setup (Pa.81)
» Screw feeding start waiting time setup (hand driype: reed switch) (Pa.82)
* Setup of waiting time of signal indicating lacksarew occurred on track (Pa.83)
* Setup of basket inside lack of screw signal ouiyaiting time (Pa.84) (optional)
* Hopper track running start waiting time setup $8a.
* Hopper track running stop waiting time setup (Bn.8
* Setup of vibrating time after screw feed (Pa.87)
* Hopper track intermittent running ON time setup.@8)
* Hopper track intermittent running OFF time setBp.89)
(C) Special mode: Items can be selected when dppaaifications are selected.
* Screw taking-out type/Parts counter type screwifegepsolenoid valve ON time setup (Pa.8A)
e Screw taking-out type/Parts counter type screwifggesolenoid valve OFF time setup
(Pa.8B)
e Initial running time setup(Pa.8C)
* Parts counter feeding count setup (Pa.Al)
(2) Equipment parameter setup: Model setup, setppesence or absence of optional sensor and
continuous running setup can be performed.
* Model setup (Pa.E1)
* Option setup (Pa.E2)
* VIB, HT continuous running setup (Pa.E3)
* System reserved(Pa.D1)
* The presence of the auxiliry hopper (Pa.D2)
* The logic of chute rail work detect sensor (Pa.D3)
* The logic of option sensor (Pa.D4)
(3) Special mode setup
The special mode setup comprises the parametealimiitg mode, 1/0 check mode and version check
mode.

8.3.1.  Operation parameter setup

“x*" of “Pa.**” in the descriptions means the parater number. Also refer tr= “8.2.3 FF/FM503H Setup
and adjustment mode function list”. Items showthimtables are as shown below.

Variable range: Range which setup is enabled.

Setup step: Variation per step

Default: Value to be set up when parameters atialined

Caution: For the parameters (Pa.11 to Pa.8B) shown inflif2e function list, an external screw feeding
signal is accepted even during setup and adjustment
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Setup and adjustment items related to the operafitimee FF/FM503H components are shown below.
Vibrator vibration frequency setup (FREQ.) (Ra.1
Vibrator vibration frequency of the vibrator candet up.

1)

2)

Pa.11
Variable range | Approx. 50 to 70 Hz :dff tkhe
Confirm with
Setup step Approx. 0.2 Hz 1 [« kev
Default Approx. 60 Hz

Vibrator vibration strength setup (VIB.) (Pa.21)

Vibrator vibration strength of the vibrator cands up.

3)

4)

5)

6)

Variable range

About 40% to about 80% steps (depending on thetobr

vibration frequency)

Setup step

Undefined

Default

About 45%

Screw feeding time setup (hand driver type) (BEfPa.41)
Screw feeding time (operating time of screw feedialgnoid valve) of the hand driver type can beupet
(Valid for hand driver type only)

Pa.41
Variable range | From 0.2 to 10.0 sec. ::Ztk:
Confirm with
Setup step 0.1 sec. key
Default 1.5 sec.

Hopper track operating speed setup (Pa.81)
Operating speed of the hopper track can be set up.

Pa.81
- - - Adjust with [ 4]
Variable range | From 25 to 40 times/min. and [¥] kevs
Confirm with
Setup step Approx. 0.8 times/min. key
Default 30 times/min.

Screw feeding start waiting time setup (handedrtype: reed switch) (Pa.82)

If the hand driver type (reed switch) is used, imgitime required after operation of the screw fiegd
switch (OFF- ON - OFF) until screw feeding is started can be set up.

(Valid only when the hand driver type (reed switish3elected for the model setup.)

Pa.82

Variable range

From 0.2 to 2.0 sec.

Setup step

0.1 sec.

g Adiui;h
an eys
8 e 8—2@ . @ Confirm with
key

Default

0.5 sec.

U.
Setup of waiting time of signal indicating lackscrew occurred on track (Pa.83)
Time required until the “lack of screw on trackfjsal will be output can be set up if no screw haarb

detected at the photoelectric sensor position errdck. Pa.83
Adjust with [4]
Variable range | From 1 to 60 sec. ! ona [¥] ke
8 8 3 ontirm wi
Setup step 1 sec. o] key
Default 25 sec. .
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7) Setup of basket inside lack of screw signal ouiyaiting time (Pa.84) (optional)
Time required until the “basket inside lack of setaignal will be output can be set up if no screas
been detected at the proximity switch for detectibbhasket inside lack of screw.
(Valid when detection of basket inside residuabibe carried out.)

] Pa.84
Variable range | From 6 to 65 sec. o Adiust with[4]
and keys
Setup step 1 sec. 8 0 54 Confirm with
ke
Default 30 sec. 1) Y
8) Hopper track running start waiting time setup.g3)

Time required until running of the track drivingovator and hopper track driving motor will be stalrt
can be set up if no screw has been detected phthteelectric sensor position on the track.

Pa.85
Adjust with [&]
Variable range | From 0.5 to 10.0 sec. aond ors
onfirm witl
Setup step 0.1 sec. [«] ke
Default 4.0 sec.

9) Hopper track running stop waiting time setup.g§Ba

Time required until running of the vibrator and peptrack will be stopped can be set up if anywcre
has been detected at the photoelectric sensorguosit the track.

Variable range

From 0.5 to 10.0 sec.

Setup step 0.1 sec. 8 g 8-6
Default 4.0 sec.
10) Setup of vibrating time after screw feed (Pr.87
Track driving vibrator running time required foefting of a next screw to the escapement unit after
screw is fed can be set up.
(Time from de-energizing of the screw feeding soiévalve to the stop of track driving vibrator dag
set up.) P a.87.
Adjust with
Variable range | From 0.5 to 10.0 sec. Zt:\v:f:s
Setup step 0.1 sec. [ kev
Default 3.0 sec.
11) Hopper track intermittent running ON time sefBp.88)

The hopper track starts intermittent running if thachine is run continuously for the fixed timeeTh
intermittent running time (ON time) can be set up.

Pa.88
Adjust with [4]
Variable range | From 10 to 30 sec. Z";ivii?
Setup step 1 sec. key
Default 10 sec.
12) Hopper track intermittent running OFF time setup.g@)
The hopper track starts intermittent running if thachine is run continuously Pa.89
for the fixed time. The intermittent running tinf@KF time) can be set up. Adust with [4]
Variable range | From 10 to 30 sec. Znodnr vti::s
Setup step 1 sec. el
Default 10 sec.
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13) Screw taking-out type/Parts counter type sdemaling solenoid valve ON time setup (Pa.8A)
If the screw taking-out type or parts counter tigoesed, the screw feeding solenoid valve ON tiare ¢
be set up.

(Valid only when the screw taking-out type or paxsinter type is used.) Adii‘ff‘
and [¥] keys
Variable range| From 0.5 to 10.0 sec. Crk:yw i
Setup step 0.1 sec.
Default 1 sec.

14) Screw taking-out type/Parts counter type sdemaling solenoid valve OFF time setup (Pa.8B)
If the screw taking-out type or parts counter tigoesed, the screw feeding solenoid valve OFF tiare
be set up.
(Valid only when the screw taking-out type or pasinter type is used.)

Variable range | From 0.5 to 10.0 sec.
Setup step 0.1 sec.
Default 1 sec.

After the power supply is turned on, the compuisionning time of the hopper
and the vibrator can be set up.

Variable range | From 0 to 10.0 sec. N.
Setup step 1 sec.

Default 5 sec.

15) Initial running time setup (Pa.8C) 0
8-C

key

16) Parts counter feeding count setup (Pa.Al)
If the parts counter type is used, the number dves fed per screw feeding signal can be set up.
(Valid only when the parts counter type is used.)
o

Pa.Al

@H@ <! Adjust with [&]
@ @ @ anil keys
(213 (] ¥
(| @)™

Variable range| 1 to 15 screws
Setup step 1 screw
Default 1 screw

Confirm with

key

OGO
(ot (50

00
OO

o o
o~
o o

o @
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&

o
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o
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o
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o

8.3.2.  Equipment parameter setup

Setup and adjustment items related to models atoinspof FF/FM503H are as shown below.
Caution: Normal running operations including screw feegl disabled while the equipment parameter is set
up. (To be more precise, setup items after thenpater Pa.Al in 2/2 of the function list)

=] Pa.E1
1) Model setup (Pa.E1) g‘ % 'g Adjust with [4]
Model of FF/FM503H can be set up. olo/oo nd [¥] kevs
Select any of choices from 1 to 5, depending oriyipe of equment 10)10]| 0! b [l ke

0. Automatic type <default>

1. Hand driver type (micro switch)
2. Hand driver type (reed switch)
3. Screw taking-out type

4. System reserved

5. Parts counter type

51

Micro switch

and driver t
Hand driver type
Reed switch
| Screw take out type
| Parts counter type

| Automatic type
Har ive

As for the correspondence of the indicating stafiitbe LEDs on the panel during the model setup wit
the actually selected model, refer[= “8.2.3 FF/FM503H Setup and adjustment mode fundti”.
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Setup items | 0:Automatic type
1:Hand driver type (micro switch)
2:Hand driver type (reed switch)
3:Screw taking-out type
5:Parts counter type
Default 0:Automatic type
g e
Option setup (Pa.E2) e [3] kere
Whether optional sensor should be provided or antle decided. ‘lo [ kv

Select any of choices from 1 to 4, depending oriythe of equipment.

0. Detection of basket inside residual not to bdopmed - Screw pass
detection not to be performed <default>

1. Detection of basket inside residual to be penéat - Screw pass detection
not to be performed

2. Detection of basket inside residual not to dopmed - Screw pass
detection to be performed

(-JoI-JO

be performed

exfor

%
E
§

8
2
;
5

Detection of residLel in basket not to

mdwn&

3. Detection of basket inside residual to be peréat - Screw pass detection to be performed

As for the correspondence of the indicating stafitbe LEDs on the panel during the option setujh Wie
actually selected option, refer (= “8.2.3 FF/FM503H Setup and adjustment mode fundti”.

3)

Setup items

0:Detection of basket inside residabtmbe performed - Screw pass detection not to be
performed
1:Detection of basket inside residual to be peréat - Screw pass detection not to be
performed
2:Detection of basket inside residual not to bdopmed - Screw pass detection to be
performed
3:Detection of basket inside residual to be paréal - Screw pass detection to be performed

Default

0:Detection of basket inside residual ndie¢ performed - Screw pass detection not to be
performed

VIB, HT continuous running setup (Pa.E3)

Type of running of the track driving vibrator (VIBNnd hopper track drlvmg ﬂ'ﬁlI@I @lAdjEtav;ii
motor (HT) can be set up. @E , @ g % g % end [¥] ke
If continuous running is selected, premature wédrack and driving parts (1) 25 0/lO0]0! “V
may occur. Be sure to select normal running urdéssrwise the continuous NI 5 .
running is absolutely necessary. £l ¢ g’ ::
Select any of choices from 1 to 4, depending o gegired operation. E E é :f

0. Normal (without continuous running) <default> g g e :8

1. VIB continuous running type EEEEE;’

2. HT continuous running type

3. VIB, HT continuous running type

As for the correspondence of the indicating stafiitbe LEDs on the panel during the VIB, HT
continuous running setup with the actually selectatinuous running setup, refer(= “8.2.3
FF/FM503H Setup and adjustment mode function list”.

Setup items 0:Normal (without continuous running)

1:VIB continuous running type
2:HT continuous running type
3:VIB, HT continuous running type

Default

0:Normal (without continuous running)

If the swaying continues exceeding a preset timmi(fites) with the photoelectric sensor staying @
screw), the machine enters an intermittent operatiode with predetermined intervals. If the swaying
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continues further for a long time (about 2 houtts¢, machine enters a suspend mode assuming that the
are no works (screws) in the basket. In the suspaik, “LED4 (=ORUN)” LED on the setup panel
flashes at 1 second intervals. (Refel’> “10.1 Malfunction”.) To exit from the suspend mod&n on

the machine again or input the screw feeding signal

4) System reserved (Pa.D1) PaD1
This parameter is used with the system. ’g‘ Adiuitkh
an eys
e Confirm with
@ key
HIE
5) The presence of the auxiliry hopper (Pa.D2) @ _Pa.D2
The presence of the auxiliry hopper can be set up. ’6‘ d Adiust with [ & ]
Setup it 0:No auxiliry h ©) (s [3] vor
p items :No auxiliry hopper 224 [ Corsirm wi
1:Attached auxiliry hopper 0 @ [«
Default 0: No auxiliry hopper .
(|2
6) The logic of chute rail work detect sensor (Pa.D3) ’6‘@ Pa.D3
The logic of chute rail work detect sensor candiaup. "5 )|©) ::jj“tk';
Setup items O:Light on 010 Cir:‘ with
1:Dark on 10| 9} !
Default 0: Light on

7) The logic of option sensor (Pa.D4) 0
The logic of option sensor can be set up. o
Setup items 0O:Light on (2]
1:Dark on (]

Default 1:Dark on

| 0: Lon

8.3.3.  Special mode setup

The special mode setup comprises the three iteavershelow.
(1) Parameter initializing mode
(2) /O check mode

(3) Version check mode
Caution: Normal running operations including screw feeel disabled while the special mode is selected.
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8.3.3.1. Parameter initializing mode

Operation parameter and equipment parameter adiaized in this mode. After initialization is fisihed,

parameters are the same as the defaults showa talites of “8.3.1 Operation parameter setup” @&8.2

Equipment parameter setup”.

For the operating procedures to enter into therpater initialization mode, refer t’= “8.2.3 FF/FM503H

Setup and adjustment mode function list”.

When the parameter initialization is completed, IsEHm LED1 (=1DFREQ.) to LED4 (=ORUN) flash.

To finish the parameter initializing mode, shut dothve power.

Caution: If the initialization is performed, the machinentiot
be operated correctly unless parameters are set up
again depending on the type of FF/FM503H and
status of equipment.
Do not perform this operation except in speciaksas
such as replacing the “FF/FM503H-MAIN-R PCB”
after removing the cover of the main body.

8.3.3.2. 1/0O check mode

A This operation includes functions such as energizan/de-energization of the
solenoidvalve incorporated in FF/FM503H.
Since screws may be fed depending on the operagtienmay lose your sight or suffer
from injuries. Perform the operation after fullydamstanding the descriptions [
“For safe use”.

In this mode, input and output (inside and outsafdjF/FM503H can be checked.
Input signals can be checked by the LEDs on thgsmnel, and output signals can
be checked with using the key switches. For opgggirocedures required in order
to enter the 1/0 check mode, s(= “8.2.3 FF/FM503H Setup and adjustment
mode function list”.

(1) Input check
When input signals are turned on, corresponding4.iEDhe table below light up. Use the LEDs to
check input signals as necessary.
The following table shows LEDs that light up acdogdto input signals. Note that you cannot check
correctly, if some input signals are set to the "Ghtus.

- ) Lit up Input signals
OPOWER

LEDs
LEDA4 | Lit up in 1/0 check mode regardless of input signal

Operation enable
Screw feeding | Screw feeding | signal
Hopper lower : o
LED3|,. . . signal (automaticsignal (hand (screw
limit detection - .
type)yx driver typey taking-out type)
* (Note 1)
Basket inside _ Qperatlon enable
) . Screw feeding signal
residual Optional sensor| . .
LED1to 4 LED2 . signal (automatic (screw
detection (Note 2) .
(Note 1) type)x taking-out type)
* (Note 1)
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Operation enabl
Screw feeding |signal

signal (hand (screw

driver type» taking-out type)
* (Note 1)

The *-marks shown in the table above indicate the sggoféxternal 1/0 receptacle (CN 10).

4%

Detection of Optional sensor

LEDL screw on track | (Note 2)

The ¢ -marks shown in the table above indicate the sgyabscrew feeding receptacle (CN FEED)
(hand driver type).
Note 1: To be used for optional type.
Note 2: To be used for optional (special) type.
(Notes)

1) The “LED4 (=4ORUN)” is always lit up in the I/O check mode.

2) Some LEDs may be lit up depending on the sigmmlt. For example, when the “screw feeding signal
(hand driver type)” is input, the LEDs 1(€Freq.), 3 (=®FEED), and 4 (=®RUN) are lit up, as
shown in the table above.

3) If some input signals are turned “ON” simultansly, correct judgment may be disabled.

If any of the LEDs is faulty, correct indicationdssabled. Ensure that all the LEDs are lit up by
checking operation of the LEDs when power is sugupli

4) To finish the I/O check mode, shut down the posugply.

Power 0! 0 0 ©
All LEDs ©| All LEDs © LED © LED
OFF _— > ) > . —» —» —
zy| litup @ unlit @| checkl (2| check2
status
©) o ©) ©!
(All LEDs lit up) (All LEDs unlit) ( LEDT lit up ) ( LED1&2 litup )
(4] [+ &
©) LED (3} LED > ©)| All LEDs ©| Normal
> [2j| checkd -»> {zj| check4 (2] unlit > ©@| runing
O O [ 1] o
( LED1&2&3 litup ) (All LEDs unlit ) (All LEDs unlit) (LED4 flashing)

(2) Output check
You can turn “ON” or “OFF” the following output gigls by pressing some keys on the setup panel.
Use the LEDs to check output signals as necessary.
The table shown below indicates which signal igatiby which key operation.

e )\ Signal to be output by the operation of the keys to Key operation
OPOWER the right

e Screw feeding solenoid valve key
Spare OT1 (Note 3) key
Spare OT2 (Note 3) + keys
Basket inside lack of screw signal (Note 1) * key
Spare output signal (Note 3) * + keys
Signal indicating lack of screw on track * + keys
Taking-out enable signal (screw taking-out type) N N keys
(Note 2) *
The *-marks shown in the table above indicate the sggoféxternal I/O receptacle

(CN 10).

Note 1: To be used for optional type. (Effectivédyomhen the inside basket low
volume detection type is applied)
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Note 2: To be used for optional type.
Note 3: To be used for optional (special) type.

(Notes)
1) The “+” sign shown in the table above indicdteutaneous pressing of keys. For exampl¥] “

[«] keys means pressing of thl« key while pressing thel¥]” key.

2) Pay extreme attention to output signal to beuutorresponding with the keys pressed while some
keys are pressed. (For example, when you try tpubdle signal indicating the lack of screw on the
track with using thel¥] + [€]" keys, the signal corresponding with tH¥]" key is output, until
+ [« key operation becomes effective after iy key is pressed.)

3) To finish the I/O check mode, shut down the posupply.

8.3.3.3. Version check mode

In this mode, software version of the PCB (FF/FM3@3AIN-R) in the main body can be checked.
The software version is indicated by four-digit rnen

“ ” @ o 4
O O. O O (Number from 0 to 9 should be entered into “07) | |@|<] =
? F B a2
—— First digi 0 L
git
Second digit N
Third digit
Fourth digit

After this operation is finished, each of the LEsn LED1 (=10FREQ.) to LED4 (=©RUN) on the setup
panel indicate the statuses shown below.

o LEDs Fourth LEDs Third
Indication start | from 1 to 4, | digit lit up .| from 1 to 4, . | digit litup
»| all unlit d ~| all unlit -
(for 3 sec.) (for 1 sec.) (for 1 sec.) (for 1 sec.)

LEDs Second LEDs First

.| from1to4, .| digit lit up .| from1to 4, digit lit up

» all unlit i ~| all unlit -
(for 1 sec.) (for 1 sec.) (for 1 sec.) (for 1 sec.)

Repetition

Correspondence of the indicating statuses of tHed ith the indicated numbers is shown below.
The “x” shown below indicates the status of all timdit LEDs for the separation between numbers.

loll1]{2](3]4][s]le]7]l8][s]

ollejlolojolelelioft-rt:]
©1ONONON: 18: 1 : 4 : 4 ele!
elel 1 relel L ele:
(1@ ()| @) (Y | @) (Y| @) ) | @
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(Example) When the software version is 01.23, iatiligy status of the LEDs is as shown below.

| o [ ) ¥ 2 [ [

Indication start

Repetition

(CAUTION)
To finish the version check mode, shut off the poseply.

9. Maintenance and check

A Ensure that the power and air supply are shut dowrefore adjustment,
maintenance, or inspection of the machine. Beforeestarting it after a long interval,
completely clean and check it, and perform a testun to ensure that it is free from
any fault.

Otherwise, electric shocks, accidents, or malfemstimay occur.

CAUTION After a maintenance, check or adjustment operatioris over, be sure to put back the
tools you have prepared and used in the box they weein.
If you leave the tools on the machines or the femmund you, accidents or malfunctions

may happen.

Perform maintenance of the following items. Thdaaatkd “maintenance cycles” are rough standardseése
or decrease the cycles as necessary judging fremst conditions and environments as necessary.

9.1. Filter regulator

Check if there is water collected inside the fillegulator every day
before starting operatiolrain the water if found. 5 K

Filter
regurator

Lubricator

9.2. Lubricator

In order to keep the oil surface at or above theeki limit inside the
bowl of the lubricator, add the oil periodicallf/the oil does not drop
properly, a problem with lubrication may happertha target machine.
Check the lubricator for the amount of oil dropgemwday before
starting operation

Drain
out let

9.3. Inside the FF/FM503H

If oil or dust is attached on the track, baskepges track, or escapement unit, remove it withoshogtc.
carefully. Otherwise, a trouble with screw supplgynmappen.

CAUTION Be careful not to cut or rub your hand or finger.
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9.4. Screw feeding hose

Check the screw feeding hose every day befordraiayperationIf screws cannot be fed properly due to wear
or dirt on internal surface, replace the screw ifeggtiose with a new one.

A When replacing the screw feeding hose

(1) Make sure that the air supply is shut down.

(2) Fix both ends securely.
If the screw feeding hose comes off with air besngplied, a screw fed by
compressed air may jump off from an end of the hiesaling to injuries (if it hits
your eye, you may lose your sight) or damage tapegent around the machine. Tp
ensure safety, do not look into the screw feedmgehinadvertently or direct them to
anyone.

(3) Take care not to have your hand or finger cut s.a result of touching the edge o
the hose connector or the edge face of the screveding hose.

10. Failure cause and corrective measure

This chapter describes the causes of typical tesudhd corresponding corrective measures.

10.1. Malfunction

The FF/FM503H checks the LEDs immediately aftergbever is turned on as shown below. And if in ndrma
state, the machine starts normal running (“LED#slies (On and off each for 0.1 sec)) and comperaént
the machine start operation. The LED4 (GRUN) keeps flashing except when machine is beihgser
adjusted.

o Power O o o ©
(3] Gj All LEDs @)| All LEDs ® LED ©® LeD
OFF |——» ) > ) —-» —-» —

o status 2] litup @ unlit @ checkl {Z}| check2

o 0! L] ) O
(All LEDs lit up) (All LEDs unlit) ( LEDT litup ) ( LED1&2 litup )
[+ O] @]
@ LED @ LED > e All LEDs Q Normal

— 5| checkd ||z checks @ uwit |”|@| runing

O O L] o
( LED1&2&3 litup ) (All LEDs unlit ) (All LEDs unlit) (LED4 flashing)

To show whether the machine is at normal operatraabnormal operation, the LED4 (©RUN) on the
setup panel flashes as described in the follovnabigt

(For LED4 indication in setup and adjustment madéer to (= “8.2.3 FF/FM503H Setup and adjustment
mode function list".)
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LED4 display pattern Cause Corrective measure
ON 0.1s conti
ontinues .
****** Normal operation No problem
OFF
0.1s
oN Repair or replace main unit
CPU stops operation unless it recovers after
OFF .
powered on again.
ON Repair or replace main unit
o CPU stops operation unless it recovers after
FF————————————————--------- .
powered on again.
0.1s0.1s 0.1s0.1s . . Repair or replace main unit
ON Repeats Control section power failure P . P
5V) unless it recovers after
OFF —— S0 0qe  Sgs -~~~ "~ :
0.1s 2.0s 0.1s 2.0s powered on agam_
1.0s 1.0s Hopper track stops for a lon . .
ON Continues oPp P d Turn on power again or input
****** time due to absence of . .
OFF -—- screw feeding signal.
1.0s screws.

10.2. Other malfunctions

Symptom Cause Corrective measure
Replace the fuse on the rear panel with a specified
one shown below. (Refer t'= [9] in “2.3.2 Back
face” and “12.1 Specifications”.)

If the fuse blows again, repair or replace mairt.un

Power LED (Green) on Fuse is blown
setup panel does not light

up even when the power is
turned on. Failures of PCB, power
supply, etc.

Repair or replace main unit.

A If you replace the fuse in fuse holder (FU2 or FU3)e sure to use a specified one. If
replaced fuse blows again, ask our sales agent any nearest sales office of Nitto
Seiko Co., Ltd. for repair.
Model: 0215004. MXP made by Littelfuse
(5 x 20 mm 250 VAC 4 Atime lag type complying wiRoHS)
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10.3. Troubleshooting

The causes of typical failures of the “FF/FM503Httlahe remedies to them are described below.
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Vibratory Track Screw Feeder FF/FM503H ver2

10.4. Repair

WARNING Do not disassemble, modify, or repair the product.

A Shut down the power immediately if any fault is fomd in the machine, and ask our
sales agent or your nearest sales office of Nitt@io Co., Ltd. for repair. We are not
responsible for any product failures or accidents esulting from product repair by
customers.

11. Guarantee

We guarantee as described in the warranty beldveiproduct you have purchased fails. Note thaptbduct
that failed outside Japan is to be repaired by pearest sales agent.

11.1. Warrantee

We repair the components of this product free afgé if judged as defective and if the defectscatesed by
or attributable to a problem with materials or ptwduction.
However, the warranty does not extend to the fadwattributable to the following causes:

(1) Natural disasters such as an earthquake, lighing, typhoon (violent storm), and flood; fire;
and accident

(2) Modification, disassembling, or repair by custmers

(3) Use of undesignated parts, lubrication oils ogrease

(4) Improper maintenance or checking

(5) Improper adjustment or operation

(6) Incorrect operation

(7)  Maintenance not done by us or our designated k& agents

(8) Applied voltage out of specification

(9) Neglection of the use environment described if> “For safe use”

(10) Fall or drop of product or physical shock appled

(11) Negligence of handling methods instructed inatuments such as operation manual

(12) Using the product as a CE-marking-compliant mehine

11.2. Warranty period

This warranty is effective for the following per®dfter an acceptance inspection.

Applicable parts Warranty period

Machined parts other than consumables 1 year d¥ @p6ration hours
Commercially available parts 6 months or 1300 gpmmadhours
Consumables Excluded from this warranty
Specific parts .

(including fastenerand wiring/piping part: Excluded from this warranty

(8 operation hours/day)

11.3. Exclusion from warranty coverage

Failures (including natural discoloration and realayf coating and plating, and deterioration ofsuamables)
caused by deterioration with age or defects/wedeunormal use are to be excluded from the warranty
coverage.
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12. Appendix

12.1. Specifications

Vibratory Track Screw Feeder FF/FM503H ver2

Applicable screws | Length

Iltem Specification
Nominal diameter 25 mm
max. 25 mm
Head diameter max. 12 mm

Supply capacity

max. 50 pcs./min.

Basket capacity

Approx. 450 mL

Input power voltage

Single phase, $2a0 VAC

Power supply frequency 50/60 Hz
Power capacity max. 50 VA
Leakage current max. 1.5 mA

Noise

Approx. 65.5 dB

Fuses

(Contained in fuse holders FU2 and FU3)

0215004. MXP made by Littelfuse
(5 x 20 mm 250 VAC 4 Atime lag type complying wit
ROHS)

Inout Standard Screw feeding (Only for automatic type)
P Optional Operation enable (Only for screw taking-iype)
Standard Lack of screw on track (Only for autombje)
External Output Optional Lack of sc.:rew in basket, taking-out enable (Only fo
1O screw taking-out type)
I/O L Selection of SINK (NPN) specification or SOURCE
Specification e
(PNP) specification
Power supply Supplied externally (24 VDC, 200 mA) (Prepared by
customers)
Screw
feeding Input Screw feeding (Hand driver type)
receptacl
Memory Flash memory (Nonvolatile)

Air pressure

0.4 MPa

Air consumption

Approx. 1.7 L/cycle (ANR)

Coating color

Hammertone blue

External dimension (Maximum)

220 W334.6 Hx 412 D (mm)

Machine mass

Approx. 18 kg

Installation location

Indoor at altitude up to 1000

Use environment

Use ambient temperature randge-40°C

(Note 1)

Use ambient humidity range

380%RH (No freezing and no condensation)

Vibration condition

Free from vibration

About disposal

Gallium arsenide (GaAs) is used in the parts malote
the PCB .
* GaAs powder and vapor is toxic. Do not burn,

* Do not put the PCB in your mouth.

* Distinguish this product from general industrial
waste and household waste and dispose of it
according to related laws and regulations.

Note: For specifications in detail, refer to theafications for each product.
Note 1: For other use environments in detail, redfe > “For safe use”.
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Vibratory Track Screw Feeder FF/FM503H ver2

12.2. External I/O receptacle (CN 10) pin layout

12.2.1. External I/O receptacle (CN 10) pin layout (SINK (NPN) type)

Pin No.| Signal Type Signal description
1 EXOV | Common |0 VDC (External supply)
2 EXOT3*| Output Taking-out enable
(Screw taking-out type) [optional]

Pin layout of
3 EXOT2*| Output Lack of screw on track External 1/0 receptacle(CN 10)
(Standard:Automatic type) when viewed from outside

4 EXOT1*| Output Spare

5 EXOTO* | Output Lack of screw in basket [Optional O O@E®E O
6 ®OE®®

7 EXINO* | Input Screw feeding (Automatic type)

8 EXIN1* |Input Operation enable

(Screw taking-out type) [optional]
9 EX24V | Common |24 VDC (External supply)
Main-body-side receptacle [DE-9PF-N (JAE) Dsub 8P/[D20418-J3F (JAE) M2.6 screw mating fixed base]
Applicable plug [XM2D-0901 (Omron) Dsub 9P sock&tVi2S-0911 (Omron) M2.6 screw hood]
Electrical specifications
(1) Input signal: Photocoupler insulation
Input current: 10 mA/24 VDC
To be input with non-voltage contact or open catec

(2) Output signal: Photocoupler insulation
Maximum output current: 40 mA/24 VDC (Resistancadp
For inductive load, be sure to use an externaledadthers for protection.
Overcurrent protection is not incorporated. Be ftduthat short-circuit may result in a fault.

(3) Power supply (To be prepared by customers)
Prepare an external stabilized power supply of BE\200 mA (Max)
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Vibratory Track Screw Feeder FF/FM503H ver2

Internal circuit External circuit SIGNAL(= SIGNALx*)

|
|
i 9
|
|

Photocoupler

|
|
Internal |
= 7
control circuit :@E@ EXINO
|
A . :
Internal ;S‘Z < - : 8
control circuit %—C) EXIN1

Photocoupler

|
|
|
! 5
S ! _—
Internal M}\ : > EXOTO
control circuit !
% |
| — |
i 4
Internal *32 —C—> EXOT1
control circuit "L{‘ :
Bt ‘ ,
|
]
Internal M}“ —C—> EXOT2
control circuit L/\—KI N :
B
— 2
Internal *} : C_—> EXOT3
control circuit || "L/x_(l\ | 1
B : { S EXOV (External supply)
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Vibratory Track Screw Feeder FF/FM503H ver2

(SOURCE (PNP) type)

Pin layout of
External 1/0 receptacle(CN 10)
when viewed from outside

006100
“Neoee / ©

12.2.2. External I/O receptacle (CN IO) pin layout
Pin No.| Signal Type Signal description
1 EXOV | Common |0 VDC (External supply)
2 EXOT3 |Output | Taking-out enable
(Screw taking-out type) [optional]
3 EXOT2 |Output |Lack of screw on track
(Standard:Automatic type)
4 EXOT1 |Output |Spare
5 EXOTO |Output |Lack of screw in basket [Optional]
6
7 EXINO | Input Screw feeding (Automatic type)
8 EXIN1 | Input Operation enable
(Screw taking-out type) [optional]
9 EX24V | Common |24 VDC (External supply)

Main-body-side receptacle [DE-9PF-N (JAE) Dsub 8P/{D20418-J3F (JAE) M2.6 screw mating fixed base]
Applicable plug [XM2D-0901 (Omron) Dsub 9P sock&tM2S-0911 (Omron) M2.6 screw hood]
When taking an order by the SOURCE (PNP) type , Hdecircle’seal is stuck and shipped in the uppart
of the “CN 10" receptacle of the back panel at iheetof shipment.
Electrical specifications
(1) Input signal: Photocoupler insulation
Input current: 10 mA/24 VDC
To be input with non-voltage contact or open catiec

(2) Output signal: Photocoupler insulation
Maximum output current: 40 mA/24 VDC (Resistancadp
For inductive load, be sure to use an externaleladthers for protection.
Overcurrent protection is not incorporated. Be tduthat short-circuit may result in a fault.

(3) Power supply (To be prepared by customers)
Prepare an external stabilized power supply of BE\200 mA (Max)

Internal
control circuit

Internal
control circuit

Internal
control circuit

Internal circuit

Photocoupler

7

Photocoupler

I 9
— >

)

N

Internal
control circuit

tgl

P

N

Internal
control circuit

iy

|
R

-

Internal

control circuit ||

N

i
i
i
i
i
T
i
i
i
i
i
i
i
i
!
|
i
i
T
i
i
i
i
i
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External circuit

EXINO

EXIN1

EXOV(External supply)

EX24V(External supply)

EXOTO

EXOT1

EXOT2

EXOT3



Vibratory Track Screw Feeder FF/FM503H ver2

12.2.3. Descriptions of external 1/O receptacle (CN  10) signals
(1) Input signals
Feed Screw For automatic type, screw feeding signal is input.
(EXINO) While this signal is being input, screw feeding @pien continues.

()

Operation enable
(EXIN1)

While this operation enable (interlock) signal floe screw taking-out
type is being input, the FF/FM503H is operable.
(Effective only when the screw taking-out type $&d.)

Output signal

Lack of Screw in Basket
(EXOTO)

To be output when a screw is not detected for mgespecified by the
wait setting (Pa.84) for outputting “Lack of ScrewBasket” signal, at
the low volume detecting proximity switch insideskat.

(Option: Effective for the inside basket low volukhetection type.)

Spare
(EXOT1)

(Not used) Do not use.

Lack of Screw on Track
(EXOT2)

To be output when a screw is not detected for mgespecified by the
wait setting (Pa.83) for outputting “Lack of Screw Track” signal, at
the photoelectric sensor on the track. (Standartdatic type)

Taking-out enable
(EXOT3)

This taking-out enable signal for the screw taking-type is output
when the preparation for screw taking-out is conealén the
taking-out position.

(Effective only when the screw taking-out type $&d.)

46




Vibratory Track Screw Feeder FF/FM503H ver2

12.3. Pin layout of receptacle (CN FEED) (hand driv
feeding

Screw feeding signal input mode when “Model seRg.E1)” is set to “2. Hand driver type (micro swjtcor

er type) for screw

“3. Hand driver type (reed switch)”.
(For further details, refer tC’= “8.3.2 Equipment parameter setup”.)

Pin layout of
Pin No. Signal Type Signal description receptacle for screw feeding(CN FEED)
: - hen viewed fi tsid
1 IN4 Input Screw feeding (Hand driver type) when viewed Tom outeice
2 ov Common Common (Internal 0 V)
3 Not used

Main-body-side receptacle [ 3P pin ]
Applicable plug [ 3P socket ]

Electrical specifications
Input signal: Photocoupler

Input current: 10 mA/24 VDC

To be input with non-voltage contact

Internal control circuit

12.4. Pin layout of 3P receptacle (CN SH) for conne

Internal circuit

Internal Power supply
24V DC

Photocoupler

SN

1

h@:)

Internal Power supply

i
0VDC [
|
|

External circuit

Screw feeding switch
contact for hand driver tool

€ y Input
(II\FI)4)
2 Common
(OV DC)

Hand driver type)

uch a contact is

connected that turns ON
during screw tightening

operation

ction of “SH300"

It is a 3P receptacle (CN SH) for supplying +24o\tte optional rotating-drum-type auxiliary hopper

“SH300".
Pin No. Signal Signal description Pin layout
3P le f ing SH300(CN SH
A P24V +24V o oo oing SHO0O(ON S
B ov Common (Internal OV)
C - Earth(PE)

Main-body-side receptacle [PRC03-23A10-3AF (TajirtedEronics) 3P socket]
Applicable plug [PRC03-12A10-3AM 10.5 (Tajimi Eleatrics) 3P pin]

a7

Q0
AN

Positioning groove
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(FF503H, FM503H)
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[Notes])

(1) All rights reserved. No part of or whole of this may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means without the prior written permission of

Nitto Seiko Co., Ltd.

(2) By provision of operating manual recorded on CD-ROM, you shall be deemed to have agreed

to the Terms and Conditions written in “readme.txt” on it.

(3) Contents of this manual are subject to update without notice according to specification change

of the products.

(4) Unique nouns like the product name indicated in this brochure are registered or not registered

trademark of each company.
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1. Introduction

This manual describes supplementary electrical explanation of our linear type screw feeder
“FF/FM502” and “FF/FM801H”. The main contents are similar to the manual of “502H series”. For
how to handle the feeder mechanically, refer to a separate operation manual.

2. History and type of the feeder

(1) Specification list

Type (FF/FM)

Main specification

502H/801H

Built-in control board

Hopper automatic stop function (SUNX sensor)
Screw shortage output

Auxiliary hopper actuation circuit

FF specification: Input 100 VAC

24-100 VAC/DC multi-Input from Mar., 1987 onward

(2) Difference between FM and FF specifications

The specifications of FM (Feed Mat) and FF (Feeder alone) are almost the same; however, there
is a slight difference in the input and control methods of the screw feed signal. The following
shows the specification difference:

IFM specification feeder

It is used in combination with a hand-held screwdriver with a single shaft. Screws are fed by
means of the back-and-forth motion of the screwdriver.

* Input signal: 3P-connector, No-voltage 1C (1a, 1b) contact input

* Operating time: Set by the built-in timer.

IFF specification|

It is mainly used in combination with an automatic machine, which requires interlocking/free
operation while the feeder is in operation. It is actuated by an external voltage input, and its
operating time is also controlled by the input time of the signal.
* Input signal: 2P are used of 5P-connector, Voltage input with the voltage shown in the
table in Clause (1).
* Operating time: According to input signal time

As described above, since the input signal type and wiring are common to FM and FF, they are
interchangeable only by replacing the connector except for special specification. However, care
must be taken to the following points for replacement:

1) The voltage of the power supply to be used should be correct.
2) In the case of FF, the input signal voltage should match the voltage at the control side.
If the signal is DC at the control side, only the multi-input type feeders can be used.




3. Specification of voltage and signal
(1) Voltage

Although the power supply voltage is 100 VAC by standard, a transformer is incorporated in
special cases (115, 200, 220, or 240 V). So, check the specified power supply voltage before
connecting the power.

FF
FM B .
o . ' . \ \SP-connector
Power plug Power supply ‘ . ' — .
' cable 5-conductor cable..
5P pin number | Wire color Description
1 Green/Yellow | Ground/Connected to feeder main unit
2 Yellow (Red) | Power supply/No polarity
3 White (Black) | Screw feed signal
4 Black (White) | 24—100 VAC/DC multi-input (No polarity)
5 Red (Yellow) |Power supply/No polarity

Since the feeder main unit vibrates, it is isolated using rubber foot. Furthermore, for feeders with a
built-in transformer, the secondary side of the transformer is grounded and connected to the
ground terminal as shown in the figure for safety purpose. Be sure to connect a ground wire to
prevent a current-leakage accident.

Primary %g Secondary (100 VAC)

1

* Power supply maximum current
FM/FF502H: 100 VAC 0.7 A or less
FM/FF801H: 100 VAC 1.0 Aor less
If an auxiliary hopper is used, the current for hopper is added to the above currents.

Caution: If the auxiliary hopper can be driven directly by the feeder control circuit, the maximum
current for 100 VAC specification (without transformer) should be 1.0 A or less. (Refer to
another clause for other voltages than 100 V.)



Pin arrangement of the feeder main body side
screw feed signal input connector

(2) Screw feed signal (receptacle) seen from the outside.

IFM specification feeder

As shown in the figure, the electrolytic capacitor is
charged (momentarily) and discharged (timer setting)
by means of the contact input to generate the feed signal.

FM

3P-2

3P—3' discharge

<L - ’ o—AN— +12v

3P-connector - 3P-1 charge

Hand-held screwdriver COM ' -7 Capacitor

Built-in micro switch : . —ﬂL— .

Use the volume (Feeding Time) on the panel to adjust the feed time.

<<Failure check>>
[11 How to check solenoid valve failure
Check the solenoid valve using its manual lever.
If the check by manual lever is OK, perform an electrical check as follows:

Board terminal block
diagram (502H Feeder)

Jumper wire

Short-circuit the 5 and 4 with power turned ON, and check the operation of the
solenoid valve.

[2] Check which is faulty, the board or the signal system.

3P-connector

Tester

While measuring the resistance of the 3P connector pins with a tester as shown in the
figure, move the screwdriver forward and backward to see if the switch is turned ON
and OFF.

- When screwdriver returns: 3P—1and 3P-3 are electrically connected.

* When screwdriver operates: 3P—1and 3P-2 are electrically connected.



Pin arrangement of the feeder main body side
. screw feed signal input connector
[3] Check the operation of the board. (receptacle) seen from the outside.

POWEH

ON @

@ Signal input

connector

OFF. yan
S © ~/

VIBRATOR FEEDING @ — &

First, short-circuit the pins [1] and [3] of the signal input connector. (Instantaneous
short-circuit will do.)

Short-circuit the pins [1] and [2] continuously.
The solenoid valve operates for a certain time if the internal board is correct.

(If the pins [2] and [3] are short-circuited, the solenoid valve stays on while the
short-circuit continues.)

With the above check, a judgment can be made which is faulty, the solenoid valve
control board, or signal cable.

IFF specification|

The feeder is actuated while an external voltage is applied through a 5P-connector as shown in
the figure.

_ » 5P-3: White (Black)
FE 5P-4: Black (White)

There is no polarity even when a DC is input.
\ \ 5P connector

5- conductor cable\

As to the input voltage, multi-input is enabled only if a label stating “AC/DC multi input 24—100

V” is attached. Otherwise, only 100 VAC input is enabled. Therefore, 100 VAC can be input to
any types; however, 24 VDC can be input only to multi-input types.

* Multi-input typtes: 502H, 801H
Those produced in Mar., 1987 onward.
— The multi-input label is attached to the rear side of the main unit.

<<Input signal current>>
* Multi-input: About 4 [mA]

Leak current at OFF state should be 1 mA or less. Otherwise, malfunction may occur
 Other than multi-input: About 15 [mA]



The voltage is applied to the internal 100 VAC relay (Omron G2C-212PV).

In the case of FF specification, feeders can be added easily because of voltage input type. All
the feeders can be connected in parallel to a single screw feed signal.

Note: The input signal is connected to the internal terminal block on the board through the 5P
connector.

502H-801H

12 13

Input terminals

(3) Screw shortage signal

It is output from the photoelectric switch on the chute rail if no screws are placed in a line on the
chute rail for a certain time. It is fixed to 25 sec by default. However, in the case of multi-input types,
the timer for the signal can be set to about 5 sec by removing the jumper, which sets it to 25 sec,
from the control panel.

If the timer is set to 5 sec, adjust the time by using an external timer or so, with consideration given
to machine cycle, specification (the shortage time varies depending on whether the screw-taking
method is 1pc-taking or 2pc-taking), and the use-frequency of the screw.

The output signal, a non-voltage contact output of a relay, is output to the following terminals.

Contact capacity: Inductive load COS=0.4
110 VAC, 2 A 24 VDC, 2 A

502H-801H
10 11
Output signal



<<Option>>

1: The screw shortage signal can be drawn using a 3P connector.
(3P connector [1]-[3])

2: It can be output as a screw shortage signal for inside the basket. However, in this case, a
screw detector for inside the basket must be used. This setting change can be made using
the jumper terminals on the control board. However, selectable signal is either of the
following signals.

» Screw shortage signal output for on the chute rail: A jumper short circuit
» Screw shortage signal output for inside the basket: B jumper short circuit

Use example ——
13 Screw shortage indicator
12 100 VAC indicator lamp
17 (3P-1) @
Ry 3 A1 @P-3)
107
4
9
2
'Board
Pin arrangement of the feeder main body side
screw shortage signal output connector
4. Control description (receptacle) seen from the outside.

(1) Screw feed solenoid valve

[Driven by 100 VAC internal triac]

As to the time required to send a screw to the tip of the chuck, and the time required to divide and
drop a screw, adjust those times through the screw feed signal input time for the FF specification
and the volume (FEEDING TIME) on the panel for the FM specification.

<<Failure check>>

[11 Measure the voltage between the solenoid valve connection terminals (5) and (4) with a tester.
* When screw feeding is in operation: About 0 V
* When screw feeding stops: About 100 V

[2] To check if the solenoid valve is actuated, short-circuit the (5) and (4), and check the
operation of the solenoid valve. If the voltage between the (5) and (4) do not change (100
VAC < 0 VAC) even when the input signal is input correctly, the control board is faulty.
Replace the board.

(2) Hopper motor

[Driven by 100 VAC internal triac]
The photoelectric switch on the chute rail actuates the hopper if screws are not detected for a

certain time (about 3—4 sec). The hopper stops automatically after screws arrive if the
photoelectric switch is turned off for a certain time.



<<Failure check>>
[11 Measure if 100 VAC is applied between the hopper motor terminals (2) and (7).

[2] To check if the motor is actuated, short-circuit the (7) and (4), and check if the motor
rotates.

. The left figure illustrates the
VR4 VES CN5S CN4 - board supporting a photoelectric

@ @ @ sensor RT-4104. In the case of a

board supporting a photoelectric

sensor EX-11EA, the part inside

LED2 LED1 the broken line is not used.

Caution: The feeder behaves as if the photoelectric switch was turned on, so that the hopper
motor and the linear type feeder are actuated, if the optical receiver (CN5) of the
photoelectric sensor is removed and the CN5-1 and CN-5-2 are short-circuited. (LED2
lights up.)

(3) Linear type feeder

[Half wave phase control by 100 VAC internal triac]
The linear type feeder is actuated when the hopper motor starts or the screw feeding starts.

<-—> 4 sec
Photo electric switch — L] i '
<——> 4 sec :
: ! ’
Hopper motor H I
Linear type feeder [ l—_[—ﬁv]

. !
Timer = (VR4 on the
Screw feed ﬁ " board)

The linear type feeder is turned on at the same time as screw feeding starts. The OFF delay time
after the completion of screw feeding can be adjusted with the VR4 on the control panel. To adjust
the intensity of the linear type feeder, use the VIBRATOR on the panel surface.

Measurement of voltage between connection terminals
(2) and (6) of the linear type feeder
VR-0 Left About10V
VR-H Right About 80V
Measurement: Analog type AC voltage meter
(Digital type is not allowed)

Waveform of voltage between (2) and (6)




<<Failure check>>

[1]1 Decrease in and stop of vibration due to foreign materials entering into between vibration
rail and fixed portion.
Since the gap between the vibration rail and its joint is very narrow as shown in the figure,
vibration may occur if screws or chips enter.

P

( ( ) '\)ibration rail

Vibrator

e

Hopper track

FOIH KFH-108 0.l44 cay SHINKO

[2] Since vibration transfers to the case of the feeder main unit, the main unit is isolated from
other devices using rubber foot so as not to be affected if those devices are in contact with
the main unit. If a feeder and another feeder or the main unit and another device come in
contact with each other, resonance or decrease in vibration may occur. Be sure to keep an
adequate distance from each other.

/

/

4

L (“

[ C_____) 1 1 H;
S i1 ° i i ;
CH:)0 OO@ 2
V/

IT - 1 T
ST 7777777777777

[3] When particularly small screws (2 mm or less) are using, vibration should also be adjusted
at low position. If the decrease in power supply voltage is 10%, the decrease in actual
vibration may become about 30—-40%, almost stopping vibration.

/%\ Since phase control is performed, the ON

> state width becomes narrow due to delayed
J/ ) firing if the voltage drops. With further

i voltage drop, the power supply voltage is
Decrease decreased more widely than that of actual

voltage drop, causing excessively weak

vibration.




[4] The vibration adjusting volume board is connected to the control board with a connector.
So, poor contact of the connector stops the vibration. The vibration also stops if the volume
is faulty. If this is the case, check the positions where the vibration stops and does not stop
by turning the volume.

Although the above causes are likely, controller failure can also be the cause of the vibration
failure. Measure the voltage between the connection terminals (2) and (6) of the linear type
feeder with an analog tester to check if correct voltage is output. The voltage varies as the
position of the volume varies. If the voltage is 10 V or less and does not vary even when the
volume is turned, the control board may be faulty. In this case, replacement is required.

If vibration stops although the voltage is correct, mechanical problems [1] and [2] are likely to
be the causes. Perform a mechanical check. (General use voltage ACV measured value:
30-60 V)

Adjust the vibration to 50/60 Hz basically, by adjusting the volt to
change the gap.

(4) Auxiliary hopper (Option)
[Driven by 100 VAC internal triac]

A proximity switch is installed inside the basket. When the amount of screw is decreased
exceeding a certain level, the auxiliary hopper adds the screws to the certain level automatically.

a) Objects that can directly drive the auxiliary hopper
100 VAC specification auxiliary hopper: 100 VAC/1.0 A at maximum
(Caution: An object using an internal transformer can’t be used because of insufficient
transformer capacity.)
b) Others
Use a relay for those other than for 100 VAC as shown in the figure below.

' CR .
[2 }—f I
Auxiliary hopper R '
output ' @ '
200 VAC _ |Auxiliary feeder
[ '
R=20kQ 1W

. . Specification of proximity switch
- CR=100 VAC 12 VDC, NPN type (Turns on when an object nears.)
Current consumption 10 mA at maximum (Internal 12 V capacity)

10



Note: To take out the inside basket screw shortage signal, make a setting for “inside board”
and “‘jumper B” (Jumper A for “on chute rail’). However, output for both “inside basket
and “on chute rail” is disabled. In this case, add the following circuit to take out the
signal.

@j—’ Timer 100 VAC
Auxiliary hopper R3S Time10-30 sec

output ! R=20kQ 1W I)TFI Screw.shortage inside basket

(5) Photoelectric switch to detect screws on chute rail

”

Sensor type: Other SUNX types than the following can’t be used.

Photo transmitter
} RT-4104 or EX-11EA (Those shipped in Oct., 2002 onward)
Photo receiver

Note: Since the RT-4104 is no longer produced, it needs to be replaced with EX-11EA if fails.
However, the fixing plate and control board are not exchangeable. So, it is impossible to replace
the sensor alone.

The sensor and the control board must be replaced at the same time. For more information,
contact our sales personnel.

[ - :
1 r——o————— 1
I I
L ‘ 1 | The left figure illustrates the board
@ @ supporting a photoelectric sensor
. CN5 CN4 @ LED1 RT-4104. In the case of a board
VR4 i VYR3 supporting a photoelectric sensor
EX-11EA, the part inside the broken
line is not used.

o .
m
=}
N

®LED3

Control board

LED1 (G): Monitors photo transmitter actuation. Blink - Correct. If the monitor is not lit, the
cause may be photo transmitter failure, wire break, connector failure, or circuit
failure.

LED2 (R): Turns ON when it receives light.

(It also turns ON when the optical receiver is removed from the connector.)

LEDS3 (R): Turns ON during screw feeding (Multi-input type)

VR3: Sensitivity adjusting volume for photoelectric sensor

VR4: Delay adjusting volume for actuating linear type feeder

11



Check if LED1 (G) and LED2 (R) are turned off to check the operation of the photoelectric
sensor. When checking the operation by the photoelectric switch, allow for the timer as
described above.

» Used in the case of RT-4104.
5. Block diagram * Not used in the case of a board supporting the
amplifier-built in photoelectric sensor EX-11EA

Y-

A DUT——
L Timer
| Z5aee . @ )
B . £ 3 Screw run-out output

LEEIE'I. : ; CAH

Photoelectric switch A LEDZ |, S8 208
ARETTY R :
E‘[ i . *," n'fj#_a—n._. Y_T Hopper motor

g Timer - o
O+ S ()
IN — ’ Auxiliary hopper
Proximity switch. ouT .._ ) -
O o 7 ()
Aate U
LEOS |
R
Mi itch ouT il ! ra Screw feed solenoid valve
icro switch: . A

t:} ;grf: . _—i]g: . E{E}) :

Input AQLDC TN - " Linear type feeder
24=100V I,
- 1 . ouT —. ' A
Input signal ~ |AF - “Timer 1| -—'—TL>___ hﬁ' vib
_ |__@ Jorgav
FEEDI NG
W

VIBRATAR

. T —_— E ].jiv

100 VAC
Power supply

Fa
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Dear customer,

manual to use the product correctly.

later half of this instruction manual.

We appreciate for your purchasing our product. Please carefully read this instruction

When you need parts for this product, please order referring the parts list which is the '
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[1] Safety clutch
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[4] Chute rails and upper guide
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[6] Chute rails and escapement unit
[7] Escapement unit
8] Electrical control
(1) Front panel of machine
(2) Circuit board in control box
(3) Photo switches
(4) Time chart
(5) Optional functions
(6) External wirings
F. Electrical control diagram
G. Pneumatic control diagram
H. Daily care after [inishing operation
I. Maintenance
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A. Outline of vibratory track screw {eeder

The electric-motor-driven oscillating hopper track scoops up screws in the basket and feeds
them to the escapement unit through the chute rails mounted on the horizontal vibratory
track. The escapement unit blow-feeds one or two screws to the driver unit or the chuck unit
with compressed air through the screw feeding hose(s) when a screw feeding signal is
given. ‘

The vibratory track screw feeder is divided into two models—® FM801H and @ FF801H.

Explanation on each model continues from next page.

{Internal mechanism]}
* Explanatory drawing of FF801H model

Photo switches Kick plate
Upper guide Hopper track
Basket

Chute rails

Escapement unit

Solenoid valve

Vibrator
Safety clutch




B. Vibmfbry track screw feeder models

The vibratory track screw feeder is divided into two models—@ FM801H and ® FF801H.

() FMR01H model:

A hand-held driver unit is combined with this model for manual screw driving. Air motor

type and electric motor type hand-held driver units are prepared.

@ FFB01H model:

This model is used as a screw f eeding device for automatic machines. Therefore FF801H
model is offered only as a screw feeder and no hand-held driver unit is combined with.

Model and outline of vibratory track screw feeders:

Miscella- -

Model Type Specification | Escapement Hand-held
driver unit | neous
Air driver Airmotor | FRL unit

Single-spindle spec. type driver | attached

FM801H | Feedmat type (Standard) Single A
combined with a Electric escapement Electric FR unit
hand-held driver unit | dnver spec. ‘ motor type | attached

v driver

Multi-spindle Dual

FF801H | Feedmat type used as escapement -
an automatic machine

[Notes]}

@ This instruction manual explains with drawings of the standard vibratory track screw
feeder. Depending on the actual specifications for the customer, the appearance, elc.

of the machine may differ from this instruction manual.

@ For improvement, vibratory track screw feeder may be modified without notice.




Appearance of machines (FM801H and FFR01H models)

Appearance of FM801H model with air driver

\Screw feeding signal 1oput . gp&gﬁ?m
Appearance of FM801H model with electric driver
. . . ARSEN a

. Al 3
S, S — ... v
@ ]‘-‘-.R]-.‘ t_mit‘ ﬁ'

Cap conneclor
for power source

SR |

] ' i A
I 1 1
t ) ! % 9 |
l — } i
B | .
Bl ;
(= © :
|
. 4 |
O ' =
= 1
________ ?t | 1

Meital connector
for power source




C.'Installation of vibratory track screw feeder

[1] Installation of FM801H model (single-spindle Feedmat tvpe)

(1) In case that a driverunit is attached, connect the screw feeding hose, the signal cord and the
air hose from the air driver to the machine. If the customers machine uses an electric motor
type driver unit, connect the power cord for the electric motor to the power outlet on the
front panel of the machine. |

(2) Connect the air hose of this machine to the air source. Standard air pressure is 0. 4~0.5 ¥Pa.

(3) Connect the power cord to the power source. Also connect the ground cord to the ground
terminal. Refer to the electrical control diagrams on page 21 and 22.

(4) Adjust the air pressure regulator knob of the FRL unit so that the pressure gauge indicates
0.3~0.4 MPa. : FRL unit :

' | Fltedregulator |

Power outlet {or driver
Yy (Electric driver only)

S

(To driver unit)

" Drawing shows hand-held air driver spec.

Lubricator is not attached in case of band-held electric driver spec.
: (Power cord to power source)

[2) Installation of FF8O1H mode! (multi-spindle Feedm?t tvpe) 4
Connect the 5-P metal connector, the air hose and the screw fet_:dirig hose(s) to the main

machine.

, 5-P metal connector
{Screw feeding signal)

Air hose

Screw {ceding hose



D. Operation of vibratory track screw feeder

[1] Remove the plastic cover. »
[2] Tum on the power switch. The hopper track will start oscillating.
[3] Supply screws in the basket.

[Notes]

@ Make sure to confirm that the Spemﬁcatxons of screws (screw size, etc.) are equal to

the specifications at the time of machine order.
@ Do not supply screws more than the upper surface of the partition board in the

basket. Excessive amount of screws will cause troubles.

* Supply screws in basket.

{4] The oscillating hopper track scoops up the screws in the basket and advances them to the
chute rails.

[5] The vibratory track horizontally transfers the screws to the escapement unit.



{6] When a screw feeding signal is given, one or two screws are escaped from the chute
rails, fall into the screw feeding hose(s) through the escapement unit and blow-fed to the
chuck unit by compressed air. The table bellow describes screw feeding signal.

Way to give a screw feeding signal:

FM801H When the driver unit is contracted and expanded again, the escapement
Single-spindle | unit operates and blow-feeds a screw. '
Feedmat type '

FF801H When the screw feeding button on the operation panel of the main

Multi-spindle | machine is pressed, the escapement unit operates and blow-feeds
Feedmat type | screw(s). FF801H can be optionally equipped with a screw feeding

button on the front panel for feeding one or two screws manually.

Escapement unit

(Screw locding hose)  (Screw feeding hosc) ’ (Screw foeding hosc)

Hand-held

driver unit

Chuck units of

main machine

* Examples of standard combination are shown above. Depending on the specifications, the

combination may differ from the drawing.



Operation sequence of escapement unit

= This is a duval escapement type.
When this escapement unil is
used as a single escapement,
screws [all into right side hole
only. Therefore, screw is not
transferred during steps

@ and @

@ Screws are transferred on the chute
rails.

@A screw enters in the screw
catcher.

® When a screw feeding signal is
given, the escapement unit opens
and the screw is transferred
leftward.

@ When the escapement fully opens
(left end,) the transferred screw
falls into the hole.
Simultaneously, the next screw
enters in the right screw catcher.

©® The escapement unit contracts.
The right side screw is transferred
rightward and falls into the hole
when the escapement fully
contracls.

Repeats from the step @




E. Inspection and adjustment of each part

Although we have executed trial operation and adjustment of the machine before shipment,
re-adjustment may be necessary after running it for certain time period. If so, refer to
respective instructions in this chapter and re-adjust the machine.

Photo switches : ) Kick plate

Chute rails . Basket

Escapement unit

Solenoid valve

Vibrator

Safzty clutch

[1] Safety clutch

When the oscillating hopper track is depressed downward, it stops movement as the

safety clutch slips. When the depressing force is removed, the hopper track oscillates

again.
<Safety clutch mechanism>
* When the hopper track is Steel balls Gearhead  Motor
overloaded during oscillating, Chutch ring springs ' / | ' /
the safety clutch slips to Screws (3 places) g y 7 1
Clut
prevent damage. If the safety wich body

clutch slips too often (slips at Clutch cover iz
relatively low load,) it can be Sct saew ;L i
corrected by tightening 3 screws. Clutch ring D U
Round belt {1 L
== =




{2] Hopper track and chute rails

Each part has to be comrectly assembled to ensure that the oscillating hopper track scoops
up screws in the basket and advances them to the chute rails properly.

(Upper position of hopper track and chute rails)

<Proper condition> <Improper> <Improper>
Screws advance to chute  Screws are obstructed Upper position of
rails smoothly. due to low upper hopper track is too
" position of hopper bigh..
track.

(Alignment of hopper track and chute rails)

<Proper condition> <Improper condition>
Hopper track and chute rails If improperly aligned as bellow,
are aligned correctly. screws are obstructed.

Chute rails Hopper track

10



[3] Kick plate

The kick plate assembly allows only screws of correct posture to advance to chute rails.

* The height of the kick plate

can be re-adjusted by loosening

the screw/kick plate mounting. Screw/kick plaie

. mounting

Kick plate

Screw/kick plate
mounting ° :

N 1k6

T

g
L

—+

Kick plate

[4] Chute rails and upper guide
Adjust the height of the upper guide so as screws advance smoothly.

<Proper condition>  <Improper condition>  <Improper condition>

Proper gap between head Too low upper guide Too high upper guide
of screws and upper obstructs advancement ~ causes overlapping of
guide allows screws to of screws. screw heads causing
advance smoothly. jamming.

Upper guide

. Proper gap needed. -
: Screws

T Y

]

PR
t b .

A ) TEDED)
t ' . . ) > o0

. ’

LR R e } 1]
A\

pood

R

s
~e

"o, vl € -
tos ) e Lo

.-

4
Leed
ﬁ

\_ - \ Chutc rails

Escapement unit
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{5] Chute rails and vibrator

The vibrator vibrates the chute rails to force screws on the chute rails advance forward by
the vibration. Proper vibration of the chute rails is most important to ensure smooth

advancement of screws.

<Location of each part related to vibration of vibrator>
Vibrator, chute rails, escapement unit , hopper track and frame are assembled as shown
bellow. To obtain proper vibration of the chute rails, each gap (marked as @) must be
correctly maintained. :

Hopper track

Escapement unit __Ch_UlC_EHE_\

SN T

%)

Vibrator

o™
.‘dﬁ
As the chute rails are mounted on @cﬁ'é\
.. ny
the trough base, the position of @ Trough base
g ’ ! po Hex. socket head screws 5“‘0
the chute rails moves when the  /plate spring / o

trough base is lifted. When fixing

Plate spring/front

the trough base, be careful to keep Plate spring/rear

the chute rails aligned correctly

to prevent [urther troubles.
Elcctromagnel

<Vibrator>
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[6] Chute rails and escapement unit

Chute rails and escapement unit must be correctly aligned to ensure screws on the chute

rails enter the screw catcher and transferred into the escapement unit smoothly.

<Alignment of chute rails and screw catcher>

Proper gap
I,*..__.

Proper condition

Chute rails and screw catcher L_ }

are aligned correctly. | s Sjbd‘ —__ )
" crew catcher .
\ Chute rails

Improper condition

Chute rails and screw catcher- [
are mis-aligned. c.t —ti-)[ - 7 c.L

<Height of chute rails and screw catcher>

Height of chutc rails must be

Proper condition Screw catcher equal to hcight of screw catche

Screws advance smoothly when the
height of the chute rails is equal to

the height of the screw catcher and

the escapement unit is correctly Chute rails

attached without inclination.

Escapement unit

Improper condition (Chute rails are too low.)  (Chute rails are too high.)
Screws are obstructed when the .

escapement unit is attached oo ASS i_] S -&_ :

high or too low or inclined. (%A N SHIEEE

If so, correct the position of < & m

the escapement unit.
(Avoid difference in the height

of chute rails and the screw

o~ LY 7A
} .
N
o
l\\\ N\

Escapemcent unit /

catcher as drawings right.)

(After above re-adjustment, execute trial screw feedings of the escapement unit. To avoid

later occurrence of mis-alignment, firmly tighten screws fo (ix the escapement unit.)
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[7] Escapement unit

(1) Adjust opening and closing speed of the escapement unit with the cylinder needle or

the speed control valve attached (o the escapement unit.

<Adjustment of opening and closing speed of escapement unit>

Direction to tumn cylinder needle | Opening and closing speed of
or speed control valve escapement
Clockwise Slower speed
Counter clockwise Faster speed

(2) Adjust screw feeding time — time to blow feed screws from escapement unit to

chuck unit or hand-held driver unit — with the screw feeding timer on the front panel

of the machine. (Refer to explanation of the screw feeding timer on page 16.)

(3) If not only screw feeding time but also screw feeding speed has to be re-adjusted to

obtain a satisfactory condition, tum the feeding needie attached to the escapement

unit.

(4) Adjustment of screw feeding air pressure

<Adjustment of screw feeding speed>

Direction to turn feeding needle

Screw feeding speed

Clockw,se

Slower speed

. Counter clockwise

Faster speed

In case of FM801H model, screw feeding air pressure can be adjusted with the

pressure regulator of the FRL unit behind the machine.

Feeding needle

* In case of single
escapement, adjust
right screw only.
In case of dual
escapement, adjust
both screws.

Escapement unit

Cylinder needic

(Screw fecding hosc)

AN

&
Y

| Chuck unit of
W main machine

14
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[8] Electrical control
(1) Front panel of machine
Although each part is already adjusted
before shipment, if re-adjustment of
vibration or screw feeding time is

necessary, turn the respective variable

Power indication lamp

Fuse ]
Variable resister/screw feeding timer
Variable resister/vibration adjustment

Control box

Power switch /

Vibration adjusting variable resister

Screw advancement speed on the chute rails varies by adjusting the vibration
amplitude of the vibrator. Tum the vibration adjusting variable resister to obtain

proper vibration.

Clockwise Stronger Faster

Counter clockwise| Weaker Slower

Direction to turn | Vibration | Screw advance
of vibrator | -ment speed ‘ 2 M
10 .
| [BRE

Note: Avoid too strong vibration by which

screws jump on the chute rails as this / Tumn with a screwdriver

may cause screw [eeding error of the

escapement unit. Vanablc resister/vibration adjusiment




Screw feeding timer

FM801H model

In case of FM801H model, screw feeding time varies by adjusting the screw

feeding timer.

Direction to tum

Screw feeding time

Clockwise

Longer

Counter clockwise

Shorter

Note: Proper screw feeding time varies

depending on size of screws, air

pressure, hose diameter, etc.

Adjust the screw feeding time

little longer than the time in

IFEED'”

/@ {

Variable resister/screw leeding timer

which screw reaches the chuck

unit.

Tum

wilh a screwdnver

FFB0O1H model

In case of FF801H model, screw feeding timer is included in the main machine

control. Refer to the circuit diagram and adjust the respective timer.

(Although variable resister for screw feeding ime is attached to this model, it is not

functional.)

(2) Circuit board in control box

VR4: Variable resister to adjust

vibration time of vibrator

Direction to tum

Clockwise

Vibration time

Longer

Counter clockwise

Shorter

Note: Refer to the time chart lor

details on VR4 adjustment.

(Optional)

PHOTO ELECTRIC S.W

RECE IVER g LIGHT

[E(EX‘HFA] EX-11EA

Ir

&
E{CjN]G % CNS CNA
=
>
S
[s]2]7]s]2]5]2]1]s 3

CN1: In case of FM801H (single-spindle Feedmat type,) screw feeding signal is

received by this connector.

CN6: Proximity switch for auxiliary supply hopper is connected to this terminal.
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<No-screw alarm function> o
The controller outputs no-screw alarm signal when screw is not fed to chute rails for a
certain time period due to no screw in basket or jamming at the entrance of chute rails

(when photo switches do not go off for approximately 30 seconds.)

Use the terminal No. 10 and 11 on the circuit board to obtain no-screw alarm signal.

(3) Photo switches
® Hopper track automatically stops oscillating when screws accumulate to the
position of the photo switches as fig. A. The hopper track starts oscillating again
to feed screws when screws on the chute rails are consumed and there is no screw
between photo switches as fig. B. |
[Fig. Al {Fig. B]

—— R — — T R ——
1 . é\( Photo swilches -
. / : )
Escapement unit . .

Il

Screws have fully accumulated to Screws have not accumulated to
the position of photo switches. the position of photo switches.
(Photo switches go off; LED (Photo switches go on; LED
goes off.) goes on.)

! o
Hopper track stops oscillating. Hopper track oscillates.

| Inspection method: When LED goes ofl in the fig. A condition and it goes on il
screws at the photo switches are removed, function of photo

swiltches is normal.
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@ Position (height) of photo switches must be correct as shown bellow. If the

position is improper, carefully re-adjust it and inspect the function as explained on

page 17.

- Photo switches

L L}-1-[R L - R
<Proper condition> <Improper condition> <Improper condition>
Position of photo ‘ Position of photo
switches is too high. switches is too low.
(4) Time chart

(@ Hopper track starts oscillating approximately 3 seconds after photo switches turns
on (no screw.) It stops oscillating approximately 3 seconds after photo switches

turns off (screws present.) When hopper track oscillates, vibrator also vibrates.

Photo switches

F—{ Approx. 3 sec. i Approx. 3 sec.

Hopper track

Vibralor

© Vibraior starts vibrating when screw feeding signal is given. It keeps vibrating for

the time period determined by VR4 on the circuit board in the control box.

Screw [eeding signal

VR4 set ime

iy >4

Vibrator
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(5) Optional funcuons

<No-screw alarm function>

The controller outputs no-screw alarm signal when screw is not fed 1o chute rails for
a certain time period due 1o no screw in basket or jamming at the entrance of chute
rails (when photo switches do not go off for approximately 30 seconds.)

Use the terminal No. 10 and 11 on the circuit board to obtain no-screw alarm signal.
If 3-P metal connector is attached to the machine, use pins No. 1 and No. 2 for the

same purpose.

. 13
xample
( P ) 12 3-P metal conaector
— 11 1
RY 2
(6\_ 10 3
13 =S
12 Alarn lamp (AC 100 V ouly) 3
13 @ L 2]
RY g 10 J : ) Circuit board
4. - ) CONNECTOR PIN
3 —
. Sec'B-8
2 " Ii\.g_l.JT
. S 1GNAL (B NS
_Cu cuit board SHMPTY.SCREW |

- i} ﬂ{k

s/ -lp \RECEPTACLE

<Contact ratings>

Load Resistive load Inductive load
[tem (COSg=1) (COS =04, L/IR =7 ms)
Rated load AC120V,5A AC120V,25A

DC30V,5A DC30V,25A
Rated current 5A
Maximum contact voltage AC 250 V. DC 125V (DC30 V. UL/CSA/IEC/VDE) _
Maximum contact current S5A 3A
Maximum switching 600 VA, 150 W 130 VA, 70 W
capacity
| Minimum applicable load DC 5V, 100 mA

(P level, reference value) ]
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(6) External winngs

A: Single-spindle specification
Connect the limit switch of the driver unit to CN1 as below;

CN1, termmal Nol—— COM (11604 l
CN1, terminal No. 2 — N.O.

CN1, terminal No. 3 — N.C.

B: Multi-spindle specification
Connect the 5-P metal connector to the terminals on the circuit board as bellow;

5-P, pin No. 1 — Ground— — — — — — — — — — — — E
5-P, pin No. 2 — Power source — —- — — — — — — — 1
5-P, pin No. 3 — Screw feeding signal — ————— 13
5-P, pin No. 4 — Screw feeding signal ——————12
5-P, pin No. 5 — Power source  — — — — — — o — 2

(Example) External feeding signal: Terminals (TB No. 12 and 13) or 5P metal
connector pins (SP-3 and 5P-4) are used for input
terminals of screw feeding signal. Supply the
screw [eeding signal (AC/DC 24 ~ 120 V) to
these terminals connector pins throughout screw

feeding time.

e e m = mm o mm o

N !
SOL V! FEEDING TIME !
(FEEDING) ! ;

[ |

| L

+
¥

INPUT SIGNAL ;
N 3
F
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G. Pneumatic control diagram

g Lubricator
2.
)
o
= Pressure [ ri\ "
E gauge "3 Escapement unit
'a Regulator .
o Soicnond valve
_g Filter
2 Stop vaive
d
X
3
£
ja
—
(@]
S
u" .
g =
(%]
[ -
0 ne
=
S [ =
= "2
3] :
3 :
o
=
O
5
he
=]
o
L
(To chuck unit of main machine)
)
e
O
E
I
—
o
fr,
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H. Daily care after finishing operation
Execute care of the machine as inétructed bellow every day after operation;

[1] Draining water (only in case of FM801H model)
Slowly open the cock of the air . <Draining water from FRL unit>
filter behind the machine and (FM801H model only)
drain water in it completely.
After draining, tighten the
cock firmly.

2] Cleaning
If the upper surface of

chute rails and hopper
track are soiled with oil
or dust, carefully clean

them with new cloth.

I. Maintenance

[1] Cleaning inside basket
Periodically wipe off oil or dust contaminated inside the basket.

{2] Lubricator (in case of FM801H model only) .
Fill the lubricator with turbine oil #90 (JIS, non-additive No. 1.) Maintain the otl amount
" so that the lower end of the oil-leading pipe is always lower than the oil level.
When filling oil, make sure to close the air source cock or the stop valve attached to the
FRL unit and confirm that air pressure is O (zero) MPa,
Do not use any other oil than turbine oil #90 (JIS, non-additive No. 1) as it may damage
the lubricator.
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