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(4)
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registered trademark of each company.



© Preface

Thank you very much for your purchase of Compagidtypescrew feeder “FF/FM311DR” (hereafter called
“FF/FM311DR”). This FF/FM311DR screw feeder, allogioptimal alignment and feeding of screws
depending on the type of screws, has characterisiiown below.
(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/FM311DR does not comply with the CE marking

@ 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.

@ 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
@ DANGER Ina_ppropr?ate handling may lead to imminent seriousaccidents (death or
serious injury).

A WW/AAROMINI€R Inappropriate handling may lead to serious accidert (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 ]
/N Q (LY &

This pictograph
means necessity of
paying attention .

This pictograph These pictographs
means don'ts . mean musts .




© 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.

@ Always observe the instructions following the markof DANGER A /AS\IIN[e], and

JNCAUTION

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)
lack Neutral
performance of the product. Erﬁgsaec/a)ppnc@
Electric wires in the colors shown in the figuretba PE (Yellow/Green)

Earth

right are connected to the terminals of the AC thpu
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. Ko e Nearpteaton
If no plug is provided, be sure to connect thetelec PE (YellowGreen) - Earth
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.)

(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 maywctise 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 joayp 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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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 fmae 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.



Contents

1.

OUtling Of FFE/FEM3BLIDR ...t oottt e e e e e e e e e ettt e e e e e e e eeeennnnns 1
1.1. Features Of FF/FM3BLLIDR .......ootiiiiiiiei ittt ettt 1
1.2, Structure Of FFE/FM3LLIDR........ooiiiiiiiiei ittt sttt sbbe e e e nbee e e 1
TYPES Of FF/FMSBLLIDR ..ot et e e e e e e e e e e e as 2
2% I |V (o o = O ORI 2
2.2. Designations and models of connecting CablesS...........ooccviiiiiiie e 2
2.3. Designations Of COMPONENTS .........ccuiiiiiiie e e e e e e e e e e e e e aans 3
2.3 L FIONEFACE ..ttt 3

P B = - (ol [ - 1o =P PRR T PPPUPRTPTN 3
INStallation Of FFE/FM3LLIDR........uuiiiiiiis e 4
3.1, Operating ENVIFONIMENT ......uuiiiiie ettt e e e s e e e e s s s e e e e e e s s s strbr e e e e aeesssantrrrreeeeeanans 4
3.2, INSTAIIALION ...t 4
Preparation Of OPEIatiON ... ...... i e e e e e e e e e e e e e 5
4.1. Connection of screw feediNg NOSE .........uuuiiiiiiiiiiii e 5
4.2. Connection of coNNEeCctiNg CabIE .............uviiiiii i 5
O T T =1 o] o] Y RTRR 7
S Mo = (o [ To =T o] {211 SR 7
T U 11 o o) 1 oo Y= PO RP TR 8
4.5.1. Checking Of LED TGN .....coi ittt ettt e e e e et e e e e e s e nnnneeeaaee s 8
N O s T=Tod ([ g To o) l0] o 1T - i o] o H PP ERPRSPPRRP 9

4.6. Checking Of SCrew fEEAING ....uvvviiiiiii e 9
SEAIT OF OPEIALION. ...ttt s 9
5.1. For automatic type (TYPE:FF3LLDR) ...ccvviieiiiiiiiiiieee et e et e e e e e e e e e e e e e 9
5.2.  For handheld driver type (TYPE:FM3LLIDR) .......uuuiiiiieiiiiiiiiiieiie e eiiiiieee e e e e ssnireeee e e e e 9
5.3.  FOr SCrew taking-0UL tYPE .....eciiiiei it e s e e e e e e s arreeeee s 10
EXplanation of OPEration ...........cooiiiiiiiiirs e e —————— 10
6.1. Operation Of @ACH PAIT.........ueeiiiiii it 10
LR 0t O ¥ {3 o PP TUPP 10
(o202 Y/ o - Y o | PP 10
[0 T S (o =LV {=T= T [ o PP 10
(S0 0 I o = 10 (o] 4 g F= LA o3 1 oL PRSPPI 10

6.1.3.2.  FOr handheld AriVer fYPE.......c.uuiiiiiie et e e e e e e e et r e e e e e s aaees 11

6.1.4.  SCrEeW tAKING-OUL ........eeiiiiii ettt e ettt e e e e e ettt et e e e e e e e bt eeeeaa e e s aantbeeeaeaeeeaannnnneeaaaaan 11
6.1.4.1. FOr SCrew taking-OUL TYP8 ......uuviiiiiieeiiiiiiee e e e sttt e e e e s s e e e e e e e st e et e e e e eesntbeeeeaeeeaanees 11

6.2. Operation time Chart.............ooiiii e 12
[ S (o =LV {=T= T [ o PRSPPI 12
6.2.2.  SCIEW tAKING-OUL .......eieeieiee ettt ettt e e e e e sttt et e e e e e e s nbbee e e e e e e e aantbeeeeaeeeeaannnnneeaaaean 13
Instructions on adjustment of each part........... o 14
7.1. Adjustment of screw feeding tiIMe..........ooviieiiiiii e 14
7.2.  Adjustment of screw feeding air floW rate..........ccveeeviieiiiiiiiii e 15
7.3. Escapement unit left and right operation speeds adjustment...........ccccccceveeeeviiciiiiennnn. 15
7.4. Adjustment of vibrator vibration freqQUENCY .......c..vviiiiiie e 16
7.5. Setting of vibrator vibration Strength.........ccccoo i 16

7.6.  Adjustment of vibrator ViDration tMe ............ooiiiiiiiiiiieee e 16



10.

11.

12.

7.7. Adjustment of photOEIECLNC SENSOK .......cvviiiiii i 17

7.8.  Adjustment of track and UPPEr QUIAE......cccieiiiiiiiiiiieiiee ettt senreeee e 18
7.9. Adjustment of track and escapement UNit...........ceeevveeeiiiiiiiieieie e 18
7.10. AdJUSIMENT OF CIEAIANCE .....vvviiiiiei ittt e e s s neb e e e e s 19
Y= U oI o 007 =T0 11 = SRS 20
8.1, SEIUP PANEL... e e e e 20
8.1.1.  Appearance Of SEIUP PANEL........ et e e e e e e eea e an 20
8.1.2.  FUNCHONS Of SEIUP KBYS ..ottt e e e e e e e e e s et b e eaaaeean 21

S 700 SO [ To [Tox= 11T I o) 0 = I L PP 21

8.2. Setup and adjustmeENt PrOCEUUIES. ........uiiiiieii ittt et rre e e e e s s sebbreeeeees 22
S I T =< (o] (I 11| o PR PR SORPRRR 22
8.2.2. Outline of operation in setup and adjustment MOAE.............uvviiiiiiiiiiiiii e 22
8.2.3. FF/FM311DR Setup and adjustment mode function list.............ccooiiiiiiiiiiiniiiie e 23

8.3.  Setup and adjuSIMENT ITEMIS ...ciiiii ittt r e e e s s nebbrreeeees 25
8.3. 1. Operation PAramMELEr SELUPD ... ...eeeiiie ettt ee et ettt et e e e e e ettt eeaaaeaaantbeeeeeaeasaantaneeaaaeasaansneneeaaaaan 25
8.3.2.  EQUIPMENE PAraMELEr SELUP....uvuiiiiieeiiiitiiiite e e s ettt e e e e e e et e e e e e e e st ae e e e e e e s seatbareeeeeessastbereeaaaesan 28
8.3.3.  SPECIAI MOAE SEIUP ..eeeieiieii ittt ettt ettt e e e e ettt e e e e e e st bt e e e e e e e e aantbeeeaeaeeeaannnnneeaaaean 29
8.3.3.1. Parameter initializing MOGE .........coiiiiiiiiiiiiie e a e 29

8.3.3.2. 1O CheCK MOAE ...ttt e et e e e e et be e e e e e e e anees 30

8.3.3.3.  Version ChECK MOUE ........ooiuiiiiiiiiee et e e e s 31
Maintenance and ChECK ... e e e ear e 33
9.1. INSide the FRE/FM3LLIDR.......cciiiiiiiiiiitie e s st e e e e e e s s s nsbbreeeeees 33
0.2, ScCrew feediNg NOSE ........cceiiiiiiie e 33
Failure cause and COMeCtVE MEASUIE......cccceeet coeeeeeeeeee et 33
0 T /= 1 11 o3 1T o PR PUSRR 34
10.2. Other MalfUNCHONS. ... ...uuiiiiiiie e e e e s e e e e e s s s sabbbaeeeeeeeeeans 34
0 T {001 o] F=1 o o ] o [ SRR 36
O S T o - | PP PSRRI 37
LU= = 0] = = R 37
I I Y T =T g =T PPN 37
I VY 7 Vg =V g Y o =1 £ o T PR USRR 37
11.3. EXclusion from Warranty COVEIAQE ......uuueiiiiiurriririieeeeiiittiieeeeeeessssstrieeeeeeesssssssneeeeseesssanns 37
Y 0] 01T T | 38
D IS o 1o 1 To= Vi [0 1 PP PSRRI 38
12.2. External I/O receptacle (CN 1O) Pin [aYOUL.........ccceeeiiiiiiiiiiiiie e 39
12.2.1. External I/O receptacle (CN 10) pin layout (SINK (NPN) tyPe) ....uuvvriieeiiiiiiiiiiieeeeiiiviereee e e 39
12.2.2. External I/O receptacle (CN 10) pin layout (SOURCE (PNP) type).....ccoeiiiierieeaaiiiiiiiiieae e e 40
12.2.3. Descriptions of external I/O receptacle (CN 10) SigNaAlS.........ccooiuiiiiiieeeiiiiiiiiiee e sciieere e e 41
12.3. Pin layout of receptacle (CN FEED) (handheld driver type) for screw feeding............... 42

12.4. Electric circuit diagram (FF311DR, FM31IDR) ......ccoiiiiiiiiiiiiieei it siiiiieee e e 43



1. Outline of FF/IFM311DR
1.1. Features of FF/FM311DR

FF/FM311DR automatically feeds screws as shownwbblkefore screw tightening operations.

(1) Screws loaded into the drum are scooped upvayiag 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/FM311DR

The main structure of FF/FM311DR is as shown irfidnere below.

Stepping motor
Pt L

H

\Photoelectric sensor
Vibrator

Solenoid valv /

Drum

Upper guid
Kick plate

Escapement ur

= G

o

Fig.2



2. Types of FF/FM311DR
2.1. Model

Models of the FF/FM311DR are defined by substiytime specified symbols for (1) to (3) shown below.

FF311DR-(1)(2)(3): Automatic type (including screw taking-out type)
FM311DR-(1)(2)(3): Handheld driver type

Symbols Details
(1)(2) Escapement unit type
S1 Air feed type
T1 Taking-out type
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 sth@low are applicable to the FF/FM311DR.

Designations

Models

(1) AC input power cable
Dedicated cable to supply power to
FF/FM311DR
(Standard accessory)

Cable length

FF503H—AC30P
30P :3. Om(with plug, Japan AC100V only)
30AL:3. Om(no plug)

50AL:5. Om(no plug)
FF503H-AC30P
W E
or

1
FF503H-AC30AL , FF503H-AC50AL
X =

(2) External I/O cable
Dedicated cable to connect external
controllers to FF/FM311DR
(Only the plug is provided as a standa
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 handheld driver

type.)

v

FF503H—IC30
Cable length
00 :plug only
30 :3. Om cable
50 :5. Om cable
FF503H-IC00(plug only)

or
FF503H-IC30, FF503H-IC50

D

@

it

(3) Screw feeding signal cable
It is a dedicated cable to be connecteq
the handheld driver tool. (Handheld

driver type)

o

tool

N

Connected directly to the handheld driver




2.3. Designations of components

2.3.1. Front face
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Fig.4

2.3.2. Back face

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

(2) Drum

(3) Escapement unit
This unit feeds screws by compressed air.

(4) Screw feeding receptacle (3P) (CN FEED) (Handlk
driver type)
This receptacle is intended for connection of trew feeding
signal cable for the handheld driver type. It i$ p@vided for
the automatic type.

(5) POWER LED
This LED lights up when the power is supplied. @oGreen)

(6) Controller status LEDs
These LEDs indicate the status of controller. (Edrange)
They indicate the setup statuses while the madhiimethe
setup or adjustment mode.
(For details, refer t’= “8. Setup procedures”.)

> ®(7) Setup keys

Any intended functions or setup values could becietl with
these keys while the machine is in the setup mode.

[]: UP Kkey(tem number is increased by one, setup valuecieésed by one)

[]: DOWN key(item number is decreased by one, setup valueciedsed by one)
[]: ENTER key(Confirmation of item number or change in setujuel

(8) Power switch (SW1)
This switch turns ON/OFF the FF/FM311DR.
(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 plugor external I/O cable) for automatic 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 customé¢md)is
receptacle is not attached to the handheld drjper.t
However, it can be attached optiona
(12) a. Air supply port (for the automatic type)
b. Air supply port (for the handheld driver type or (13)
attached optionally)
Connect the air tube with 6 mm outer diameter.

(13) Hole for additional cable



3.
3.1.

Installation of FF/FM311DR

Operating environment

A AR\IINle] 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/FM311DR on a solid and horizontabfi (or table) so that screws can be fed fromdpddce,
setup can be carried out from the front face, Aerdgobwer 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 againstivibig@e provided or onto a slope may cause trauble
screw feeding. Provide some measures against gjpidropping, if necessary.

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

Back face
Front face

\ 4

Setup panel |s o | 130mm or more

\ }:ﬂﬂj LA O SN

Installation face ) Power switch
Fig.6

y.



4.

Preparation of operation

Before starting operation, make preparations dsvist

4.1.

Connection of screw feeding hose

& When connecting 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 topeaent 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 aa result of touching the edge o
the hose connector or the edge face of the screveding 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

A ARUINE] Always connect the earth cable led from the AC inpupower cable to the grounding

g electrode.
Otherwise, fires, electric shocks, accidents, olt$amay occur. Furthermore, we canng
guarantee the performance of the product.

(Refer to[(= “For safe use”.)

A ARWNINE] Do not apply a voltage out of specifications to tkiproduct.
® Otherwise, fires, electric shocks, accidents, dfunations may occur.

A 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 termin&the AC inlet installed on the back

panel for at least one minute after the power sugEhut off.

JANCAUTION 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.

—



Connect the cables to the FF/FM311DR in the follmyprocedure.

(1) Confirm that the power switch of the FF/FM3113Rurned 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”.)

[/
©0 0 Q)
B
De o
Frontpane
.. Rear pane
Cable for : Cable for AC
screw-feed power source Cable for input/output
signal to (Type are few
handheld kinds.) /signals
screwdriver
To screw-feed switch on ~ Power source. External it s |
hand held screwdriver. Please connect tc controller . H \ H
| | |
ground. Ex. PLC h o I
L
Fig.8



4.3. Air supply

WARNING Use the machine under the specified air pressure.
® Use of it under the air pressure exceeding theifgpedevel may cause burst or

to injuries (if it hits your eye, you may lose yaight) or damage to peripheral
equipment.

breakdown of pneumatic equipment or jumping ofrawded by compressed air, leadi

Connect the air supply line in the factory to thieif regulator
on the rear surface of the FF/FM311DR with anwietof a
diameterg6. 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
i i i ZRHEAO
factory air supply line, a trouble with screw suppl =Rt

will happen. Ensure adequate amount of air supply. (AR IN)

O
Furthermore, improve the air supply path if the f ©
' ®

pressure drops excessively during operation.

4.4. Loading screws

Opening the screw inlet cover, load the screwsaromfig to FF/FM311DR specifications into the basket
not load the screws exceeding the height of thitiparplate (red mark). Close the screw inlet aoafter

you have loaded the screws.

CAUTION Precautions about the screws to be loaded into thasket
(1) Before loading the screws, be sure to chetliely conform to the specification (siz

head type, etc.) specified when the FF/FM311DR avdsred. Otherwise, maching

failures or incorrect feeding may happen.

(2) Do not use used screws, magnetized screwssagad/s contaminated with oil.
Otherwise, machine failures or incorrect feeding imappen.

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

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

e,

NIl  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 turnindfit ke sure to wait for at least 5 seco
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/FM311DR maydsiced and failure may
happen.

nds

45.1. Checking of LED light

Turn on the power switch on the rear surface oiithie and check that the LEDs light up as show(i)r(4)
below:
(Refer to(= “2.3.1 Front face” and “8.1.1 Appearance of sgiapel”.)
(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 (=ODFREQ.) 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@ RUN

POWER
LED

‘ LED1~4‘ ‘ KEY ‘
Turn on
Th
Power Power g g % %
| r LED LED LED LED
s | POVERILED > gl checkt [y checke [[y] checks || checka
@) ®] ®) @]
(Lit up) (LED1 lit up) (LED1&2 lit up) (LED1&2&3 litup) (Al LEDs lit up)
©
®| All LEDs > Normal
@| unlit runing
®
(All LEDs unlit) (LED4 flashing)



4.5.2. Checking of operation

At the same time when the “LED4 (©RUN)” starts to blink, the FF/FM311DR performs flolowing
operations automatically.
(1) The screws loaded into the drum are scoopédayube fingers in drum driven by the stepping motor
and fed onto the track.
!
(2) Since the above-mentioned track is slightly hadzontally vibrated by the vibrator, the screavsthe
track are gradually moved by the slight vibratioilithey arrive at the escapement unit.
!
(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 sd¢emding
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. Aiasdmsor 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:FF311DR)

In sync with the screw tightening operation, inpwgcrew feeding signal from an external controicwsuch
as a PLC, into the No. 7 pin of the FF/FM311DR exdkl/O receptacle (CN 10). With this signal, the
FF/FM311DR starts to feed screws by compressed air.

If you use the machine of this type, you need tdleetype setting parameter (Pa.E1) to “Automigfie” in
advance. (For details of setup and adjustment metks, to (= “8.2.3 FF/FM311DR Setup and adjustment
mode function list".)

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

5.2.  For handheld driver type (Type:FM311DR)

Connect the screw feeding signal cable of the helddifriver tool to the screw feeding receptacle {RED)
(handheld driver type) of the FF/FM311DR. When ¥ighten a screw with the handheld driver tool (drew
you expand/contract the driver unit), the builsiitch of the driver unit is activated to inputaesw feeding
signal to the FF/FM311DR through the screw feedaugptacle (CN FEED) (handheld driver type). Wiitis t
signal, the FF/FM311DR starts to feed screws talther unit automatically.

IF you use this type, you need to set the typénggtiarameter (Pa.E1) to either “Handheld driveetymicro
switch)” or “Handheld driver type (reed switch)Edr details of setup and adjustment mode, refe >
“8.2.3 FF/FM311DR Setup and adjustment mode fundt&i”.)

(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, ottierFF311DR 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/FM311DR Setup and adjustment
mode function list”.)

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

6. Explanation of operation

This chapter explains the operation of the majotspaf the FF/FM311DR. (Refer tr= “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. Drum

The drum starts rotating in a preset time (Pa.88) the photoelectric sensor on the track is tdroe (by the
absence of screws), and stops rotating in a ptiesef{Pa.86) after the photoelectric sensor isadroff (by
the presence of the screws).

6.1.2. Vibrator

The track vibrator starts vibration in a presetti(Ra.85) after the photoelectric sensor on tlok isaturned
on (by the absence of screws), and stops vibratiampreset time (Pa.86) after the photoelectmisseis
turned off (by the presence of the screws).

Separately from the above-mentioned operationvbistor starts operation at the same time whersthew
feeding solenoid valve is activated, and continugg a preset time (Pa.87) expires after the séemaling
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 trackimfivibrator (to be more precise, the screw feediggal
ON time + Pa.87 for the track driving vibrator) tone operations (irrespective of Pa.41) while r@wsc
feeding signal is being input into the No. 7 pirtted external I/O receptacle (CN 10).

When the parameter “Pa.D1” for screw-feeding isriugle of “rail side home position”, the escapemarit
drops off screw into Feed-hose by on/off of a soiéwalve (On time is Pa.8A, Off time is Pa.8B)eTh
vibrator of track rail moves while time of Pa.8A+8B+Pa.87.
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6.1.3.2. For handheld driver type

With the screw feeding signal from the switch ie trandheld driver tool, the screw feeding soleralde
and the track driving vibrator (to be more precBe.41 + Pa.87 for the track driving vibrator) fstggerations
for a preset time (Pa.41).

(1) For handheld driver type (micro switch)
Such a contact is used for the screw feeding sitpaaturns ON during screw tightening operation.
When this contact turns OFF 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).When the parartieaeD1” for screw-feeding is the mode of “raiflsi
home position”, the escapement unit drops off siréaFeed-hose by on/off of a solenoid valve (On
time is Pa.8A, Off time is Pa.8B). The vibratorti@ick rail moves while time of Pa.8A+Pa.8B+Pa.87.

(2) For handheld 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 time4PaWhen the parameter “Pa.D1” for screw-feedsg i
the mode of “rail side home position”, the escapan@it drops off screw into Feed-hose by on/of&of
solenoid valve (On time is Pa.8A, Off time is Pg.8Bhe vibrator of track rail moves while time of
Pa.8A+Pa.8B+Pa.87.

6.1.4. Screw taking-out
6.1.4.1. For screw taking-out type

(1) Inthe case of the FF311DR of screw takingtgpé, the presence or absence of screws in the

taking-out position is always monitored with theasement unit photoelectric sensor.
!

(2) When the operation enable input signal is aufIN) from the external control equipment to the
FF311DR with no screws existing in the taking-oosifion, the escapement unit operates to provide
screws to the taking-out position.

!

(3) When the preparation for screw taking-out is\pteted in the taking-out position, the FF311DRopots

(ON) the taking-out enable output signal to theemdl 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 FF311DR from operating (interlack)
Then, take out the screws with the external equigme

!

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

steps (2), (3) and (4) after making sure that #tereal equipment is out of the interference range.
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6.2. Operation time chart
6.2.1. Screw feeding

The following figure shows the operations of majarts.
Caution: You can select only one type of screw feedingaigccording to the specification.

Pa. 85 Pa. 86

screw Presence

T | |
screw(OFF) |
Motor for driving Hopper Rotate
truck
Stop —|

. Absence of
Photoelectric sensor on  screw(ON)

the track for detecting a

Pa. s7—<>| Pa. 87—4-b| Pa. 87—4-b|
L L L

Vibrate -1
Track driving vibrator

Stop —1 |_|
[ T e

. . Operat —
Screw feeding solenoid perate
valve

Stop
(Automatic machine specification)

. . | | Micro switch Reed switch
Screw feeding signal oN { ) )
Automatic machine ss)eciﬁcation)
EExtemaI 1/0 receptacle]CN 10

OFF
Screw feeding signal ON 7]
Hand driver machine specification )
micro switch OFF
Screw feeding receptacle]CN FEED
t>0. 1s—|<—>| Pa. 82—b| le—
Screw feeding signal ON 7]
EHand driver machine specification)
reed switch) OFF
[Screw feeding receptacle]CN FEED
t>0. 13—‘1—"

Fig.12

If the hopper track driving motor continues swaymovement 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)” atbpper track intermittent running OFF time
setting (Pa.89)". If the swaying movement continfugther, the machine enters into a suspend mode
assuming that there are no screws in the bask#telsuspend mode, “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 inputdrew feeding signal.
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Pa. 86 Pa. 86

l— l—
. Absence of
Photoelectric sensor on  ‘screw(ON)
the track for detecting a |_|
screw Presence of.
screw(OFF)
. Rotate —
Motor for driving Hopper
truck
Stop
Pa. s7—<->| Pa. s7—<->| Pa. 87—<->|
Vibrate -
Track driving vibrator |
Stop
: Pa. 41—|<—> Pa. 41—|<—>
. . Operate v M.
Screw feeding solenoid P
valve
Stop
(Automatic machine specification)
i | : (Micro switch)  (Reed switch)
Escapement unit Operate ‘ ‘ :
Solenoid valve Pa. 8A Pa. 8A Pa. 8A
Stop . ) : :
: |<->|—F¥a. 8B |<->|—Pa. 8B |<->|—P.. 8B
Screw feeding signal - | : :
Eéuttomalﬁﬁ cn)ﬂachi('r?«te s‘?egaclact)ion) ON : :
xternal receptacle] OFF :
Screw feeding signal ON 7] :
Hand driver machine specification )
micro switch) OFF |
Screw feeding receptacle]CN FEED
t>0. 1s—|<—>| Pa. 82 |4—
Screw feeding signal ON ] 1
EHand driver machine specification)
reed switch) OFF
[Screw feeding receptacle]CN FEED

t>0. 15—«
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 present 1 [+ Bl - i
photoelectric sensor ﬂ ‘ ﬂ r | [

(Detection of screw) Absent
Pa.8A | Pa.8B Pa.8A | Pa.8B Pa.8A | Pa.8B
\ \ \

Escapement unit Feeder side -

(Solenoid valve ON) Taking-out I

side

(External I/O signal) \

* Input signal oN A
Operation enable signal
(Escapement unit operation OFF 1 J Takinc-out chec
enable) 20ms The escapement ur 20ms NG

does not operate unless —
. the operation enable 20ms

* Output signal ON signal is turned ON. —
Taking-out enable signal
(Completion of preparation OFF
for screw taking-out in )

Turn CFF th i inc-
taking-out position) erl]lraTJIe S\gn:I g’:g?)é?‘form Taking-out chec

(External equipment) Lower limit crew taking-out
Screw taking-out Upper limit

Fig.13

Caution: 1. Pa.8A and Pa.8B in the figure are operatioarpater Nos. of the FF311DR. 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.
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Instructions on adjustment of each part

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

7.1. Adjustment of screw feeding time

This adjusts the operation time of the solenoidevébr feeding the screws. Adjust the time so ¢hatrew at
the FF/FM311DR can reach the chuck unit of theedriinit. The screw feeding time is influenced by th
screw size, air pressure, screw feeding air flae, rand screw feeding hose diameter etc. For d¢aisan, after
adjusting the air pressyrget the feeding time to a little longer thamaetinecessary for the screws to reach
the tip of the chuck unit, by feeding the screwsialty. Since actual screw feeding time varies delp® on
the contamination inside the hose or the degreeeaf, you should allow for some delay.
(1) For automatic type
Irrespective of the operation parameter settingé®deeding time setting (handheld driver type).{4Rd,
screws are fed while the screw feeding signal isgomput from the external I/0O receptacle.
To adjust the time, use an external control dewoeh as a PLC.
When the parameter “Pa.D1” for screw-feeding isriuagle of “rail side home position”, the escapement
unit drops off screw into Feed-hose by on/off gbéenoid valve (On time is Pa.8A, Off time is Pg.8B
For how to change the parameter, refe( = “8. Setup procedures”.

(2) For handheld driver type
To adjust the screw feeding time, change the ojparatirameter “Screw feeding time setting (handheld
driver type) (Pa.41)”.When the parameter “Pa.DX"dorew-feeding is the mode of “rail side home
position”, the escapement unit drops off screw Feed-hose by on/off of a solenoid valve (On time i
Pa.8A, Off time is Pa.8B). For how to change thexpeeter, refer ta’ = “8. Setup procedures”.

[1] For handheld driver type (micro switch)
Such a contact is used for the screw driving sighmetl 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 moreqise, Pa.41 + Pa.87 for the track driving vilmato
operate for a preset time (Pa.41).When the parartieaeD1” for screw-feeding is the mode of “rail
side home position”, the escapement unit dropsa#w into Feed-hose by on/off of a solenoid valve
(On time is Pa.8A, Off time is Pa.8B). The vibradédtrack rail moves while time of
Pa.41+Pa.8A+Pa.8B+Pa.87.

[2] For handheld driver type (reed switch)

Such a contact is used for the screw driving sigmetl turns ON during screw tightening operation.
The screw feeding starts in a specific time (Paad@Yy this contact turns OFE ON _, OFF. The
screw feeding solenoid valve and the track driviifigator (to be more precise, Pa.41 + Pa.87 for the

track driving vibrator) continue operations forraget time (Pa.41). .When the parameter “Pa.D1” for

screw-feeding is the mode of “rail side home poaitj the escapement unit drops off screw into
Feed-hose by on/off of a solenoid valve (On timas8A, Off time is Pa.8B). The vibrator of track
rail moves while time of Pa.41+Pa.8A+Pa.8B+Pa.87.
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7.2. 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 contralézording to the table below. The air flow raténfluenced
by the screw size, air pressure, screw feeding, tame screw feeding hose diameter. F or this reasdtar
adjusting the air pressungou need to adjust the flow rate by actually fegdhe screws. After the adjustment,
be sure to tighten the lock nut.

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) Flow@unt decreases. (Screw feeding time increases.)
Rotate to the left. (Loosening direction) Flow ambimcreases. (Screw feeding time decreases.)

Screw feeding air flow rate

' Clockwise rotation
(Decrease)
Speed controller Counterclockwise

rotat fon{Increasel

7.3. Escapement unit left and right operation speed s adjustment

This adjusts the left and right operation speedb@fscapement unit. To adjust the speeds, ldbhedack nut
(as shown in the figure below) and rotate the speeadroller. The left and right operation speeds ar
influenced by the air pressure and the screw fegedinflow rate etc. For this reason, after adngsthe air
pressureadjust the movement speeds by actually feedingdhavs. After the adjustment, be sure to tighten
the lock nut.

<Relation between adjustment methods and results>

Speed controller or SpiCon Escapement unit left
bolt rotating direction and right operation
speeds _ _
Rotate to the right Decreases o reteren
(Tightening direction) ot tontRont
Rotate to the left (Loosening Increases
direction)
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7.4. Adjustment of vibrator vibration frequency

This adjusts the speed of the screws travelinggatoe track.

The following figure shows an approximate relatlupshetween the vibrator vibration frequency arel th
vibrator vibration strength.

Although the vibrator vibration strength is largaetr the resonance frequency as shown in theefigur
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 vilma becomes strongest by varying the frequencjugtdhe
frequency to a value a little higher than the fesagy of that point.

If the vibration becomes too strong during the a&ibr vibration frequency adjustment operation, vesethe
vibration by performing the vibrator vibration siggth 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

7.5. 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 vibratioresgth in this section so that the screws can trateelg the
track smoothly.

To adjust the vibrator vibration strength, chartgevalue of the operation parameter “Vibrator \iiora
strength setting (Pa.21)". For how to adjust theapeter, 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 strongak may be worn earlier or a failure with the @sraent unit
may happen.

7.6. Adjustment of vibrator vibration time

In the escapement unit of the 2-piece feeding tgysErew 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 tjusicthe parameter, refer = “8. Setup procedures”.

Caution: If the setting time is too short, a problem wsttrew feeding will happen.
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7.7. 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., thegaopgrack 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 detert\gs 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 positigaraper 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

'LW
SCECCCOCLCOC

Fig. 21 Fig. 22

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 screyw$he position of the optical axis is too highThe position of the optical axis is too low.

Escapement unit Photoelectric Photoelectric

Photoelectric sensor sensor

ll Tm

i|€)® SO
/
lel /
o Photoelectric
sensor

Fig. 24 Fig. 25 Fig. 26
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7.8.

In order to transfer screws on t|

smoothly, it is necessary to position the uppedguiroperly. A

proper relation between the tra

35; an improper relation between them is showngn 36 and
Fig. 37. In the latter case, loosen screw E showkig. 34 and

adjust the relation properly.

Adjustment of track and upper guide

he track towardesmapement unit

ck and upper g@dhown in Fig.

Proper mounting position

Improper mounting position

There is a proper clearance betwse
the head of a screw and the lowe
surface of the upper guide.

zgﬁrews are not fed as a result of
[overlapping each other because t
mounting position of the upper
guide is too high.

Screws are not fed as a result of
hbeir heads touching the upper gu
because the mounting position of
the upper guide is too low.

Upper guide

too high
Upper guide

Fig. 36

too low

UpD%
© o

@

2 (|
\. Escapement unit

Fig. 37

7.9.

Adjustment of track and escapement unit

In order to feed screws aligned on the track ined@scapement unit

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 hedlthe 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.
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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.

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

Screw receiving plate
e Upper surfaceA

5
Q

Track
Upper surfaceB

Screw receiving plate
Upper surfaceA

<O|

i

=

F
b
2

Fig. 40

Screw receiving plate
Upper surfaceA

Track
Upper surfaceB

Track
Upper surfaceB

T

H

F
b

1
[

(2) Relation between center positions of groowesack and screw receiving plate
A proper relation between the center positiondiefgrooves 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

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

Screws are not fed because the center positiotie of
grooves in the track and screw receiving platenate
aligned.

Screw receiving plate

The center positions are r
aligned.

Fig. 42

Screw rmM'ng{late

The center positions are r
aligned.

Fig. 43

7.10. Adjustment of clearance

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

and sends them to the escapement unit. In ordénédrack to vibrate properly, it is therefore mnjant for
the proper clearances between the sections shokuig.id4. If the track does not vibrate propertjust the
clearances between these sections while refewifigt 44 and Table 1.
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Vibrator

Yot

Screw receiving plate

This figure is partially exaggerated for purposkslastration.

Fig. 44
Table 1. Standard clearances
Symbol Location Clearance [mm]
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

A Setup and adjustment works described in this sectiphave direct influence on the
operation of FF/FM311DR.
Even if change in the setup is within the rangasaind adjustment are possible, corract
operation is disabled unless the setup and adjastsvappropriate. Fully understand the
functions before the setup and adjustment.
Functions of FF/FM311DR are limited in the setud adjustment mode. In such a stafus,
screw feeding may not be carried out correctly.

All the parameters have been setup optimally bedetiery. When readjustment is required, opetagesetup
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.

4 @ RUN

POWER|
LED

| LED1~4 ] [KEY-]
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8.1.2.  Functions of setup keys

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

Keys | Designationg Functions
UP key  Setup item number can pe selected (item numbecﬂea_se_d by one)
» Setup value of selected item can be changedp(salue is increased by a step)
» Setup item number can be selected (item numlzkrdeeased by one)
» Setup value of selected item can be changedpselue is decreased by a step
* Selected item number can be confirmed.
« Altered setup value can be confirmed.

I | DOWN key

ENTER key

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 « It is 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 tithandheld driver type) is set
(=LED3) up.

* Itis lit up while the machine is in the setupdao(Note 2)
20VIB. Orange « Itis lit up when the vibrator vibratiamength is set up.
(=LED2) « It is lit up while the machine is in the setupdao(Note 2)
10FREQ. | Orange « It is lit up when the vibrator vibratiaeduency is set up.
(=LED1) « It is lit up while the machine is in the setupdao(Note 2)

Note 1: Refer to’s “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 intervalsijt) of the 4 LEDs of LED1 (=DFREQ.) to LED4

(F4ORUN) on the setup panel is changed with the kegébup and adjustment. (Hereinafter the statuses of
the LEDs are described with simplified symbols.)

° LED4 unlit

- @ LEDS flashing (at shorter intervals)
l(getggrifgggt:g?e'r')stthe : LED3 flashing (on/off=0.1 sec/0.1 sec)

statuses of the LEDs are E‘ LED?2 flashing (at longer intervals)
described with simplified : LED2 flashing (on/off=0.5 sec/0.5 sec)

symbols as shown to the . .
gt Q LED1 lit up: LED1 lit up

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

LED

(Example)
The figure shown to the right indicates that ttadustes of the LEDs in the “Normal running” mode ase
follows.

LED4: LED4 flashing (at shorter intervals) (on/d¥4 sec/0.1 sec)
3: LED3 unlit
2: LED2 unlit

LED1: LED1 unlit

Normal
running

CX-X-1€]
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8.2.
8.2.1.

Setup and adjustment procedures

Before setup

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.

Turn

th
Power ggweer e 0 o ()
OFF |————» TPOWER] LED > O LeD > (3] LED |, (3} LED > (3j] LED
status @)| checkl (Zj| check2 (z| check3 (Zj| check4
0! 0! 0! 0]
( Litup ) ( LED1litup )  ( LED1&2litup ) ( LED1&2&3 it up ) (All LEDs unlit)
&
@©)| All LEDs > ©| Normal
(2] unlit @)| runing
(1) L)
(Al LEDs unlit) (LED4 flashing)

* When the machine starts normal running, comporafts-/FM311DR 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/FM311DR Setup and adjustment mode
function list”.
Outline of operation is as shown below.
1) Entering setup and adjustment mode

When the' 41" 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 onmewrsymbol by mistake and if you wish to move
back to a previous item, exit the setup and adjestimode before starting item selection again.
After confirming that an intended setup andiatipent item has been selected, increase and decrea
the setting value usindT” 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

(2)
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8.2.3. FF/FM311DR Setup and adjustment mode functio n list

FF/FM311DR Setup and adjustment mode function list (1/2)

The keys and LEDs on the setup panel are used to perform setup and

adjustment operation, and to indicate the result of checking. (4] Exiti " d adiustment mod
XIting setup and agjustment mode

[1] Entering into setup and adjustment mode The setup and adjustment mode is exited and the “Normal
Setup mode is entered when the “[«]]“ key is pressed and held down for 3 seconds  running” status indication appears if the power is turned
or more during “Normal running” status indication. ON again after turned OFF, or no key is operated for 60

. . . d .
[2] Operations in setup and adjustment mode Seconds or more.

*Selecting setup and adjustment items

Pa.8B

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.

Screw feeding solenoid  |[Adjust with
valve OFF time setup and keys
(Screw pick-up type/ Confirm with

Parts counter type) key

*Setup and adjustment
After confirming that an intended setup and adjustment item has been selected,
increase and decrease the setting value using “[4] “ and “[¥] “ keys. Confirm the

EL

Pa.8A

setting value using “[«] “ key, and then retum to the item selection status in arrow

Screw feeding solenoid Adjust with
direction.

valve ON time setup and keys

(Screw pick-up type/ Confirm with

Parts counter type) key

N
N

[3] Key operation in setup and adjustment mode

OGO
(4] [&]

a “ denote that “[4]* key is pressed for a
specified time (seconds) while “[] “ key is pressed and held down.

%

Pa.89
LED status examples
Unused parameter

Lit up Flashing Flashing Unlit F

on/off  on/off

@]

19 |
W R el @

N

0000 [COe[ euen Kuen

|
|
|
|
|
|
|
0.5/0.5s 0.1/0.1s @ | 2.8
Numbers in the symbols ~N
indicate LED No. ~ Unused parameter
0ol
(%]
= 1
5§ |
b ) rs Pa.87
Power g : g ;% Setup of vibrating |[|Adiust w-th
OFF = i time after screw  [[2nd [¥] kevs
[} | 8-7 @ P @ feed Confirm with
|
status < g 0] key
2 |
Power supply | ,6| o Pa.86
| @ [y @ .. Adjust with
| » Drum driving stop ||.nd keys
| 86 @ P @ waiting time setup ||confirm with
| i
|
|
l——_ Pa.85
Adjust with [4]

Drum driving start |[,.q keys
waiting time setup ||confirm with

key

Pa.84

Unused parameter

Pa.83
Waiting time setup ||Adiust with
Pa.41 for low screw and keys
Screw Adjust with [4] signal on chute rail [|Confirm with
feeding time ||and keys key
setup (FEED) [|Confirm with
(Handheld type ) key
Pa.82

Screw feed start | [Adust with[4]

P321 P . and keys
H : waiting time setup n )
All LEDs Vibration Adjust with (Handheld type) Confirm with
become strength and [¥] keys key
unlit setup Confirm with
0 (VIB) key
Pa.81
Setup and ¢ . K
adjustment mode f Fas Adjust with
3 Pa.ii Drum driving speed ||.nq keys
s 110 Vibration — setup Confirm with
N | Adjust with
ornl'ua frequency  f(and [¥] keys key
running setup Confirm with

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

(FREQ.) key
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FF/FM311DR Setup and adjustment mode function list (2/2)

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

g Version

check
F-3| @ mode

[

display

- N W &

4]

,1
ot ot

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

check display | checking the 1/0.

>
E]
(-]
N
o
B S|

[A]
T
N
&
3
§8

@ Parameter  |Turn OFF the power after

@%}@@l
00

Parameter @ initializi initialization.
> initializing o~ e e
completion
F~1 mode @ display
D
Ol @757 _PaE3
g [€, Iél 0 (] (4 Adjust with [4]
@ » e@o@andkeys
N E—S@ [ allelelle Girm with
Gl 0|00 O 15k
(2] L= VIB,DR  |[={ = Al i
¢ (1] 4 continuous 8| VIB: Track driving vibrator
mnning § g » DR: Drum driving motor
N setup £l & §
g 13
] AEE
0 HIH(E
@) E I
B N g||5)|¢
@@ 7 _PaE2
N 0|0 (<] (<] Adjust with [4]
> 0|0
@ and keys
o @ @ @ @ Confirm with
5 . |o|o|e|e| =
A ption wa =
o
£ £ £ £
4
o B E
9|0 Ol @] _PaE!
E‘ [ o o @ Adjust with
N Ll o @ @ and keys
L — P e e e Confirm with
@ I I ) Model Q @ Q i
o I : setup §
50 ! & e lzdl|s || 2
0 | HIEEIEEIPEIE
2(=3=38 || 3
| Ell2dlE<ll= || o
| 2B (54|58 5
| <] £ |t e |
! Pa.D1
] I 00 Adjust with
| o @ and key!
: e e Confirm with
| Escape @ @ key
| unit = *If you change parameter for it,
| Setup 5 y you also need to change pipe fitting.
| 1R
All LEDs | ez
become : E% §§
e N e
unlit
|
Setup and | | Pa.Al
TR cere [O[OIOQIOTOIOIF RIS,
: | counter | OO O[O @O @ | . [7] ke
Normal 1| P feeding  |@ OO O] @122 @ @21 Confrm wit
running | quantity @0@0@0@0@0@“@‘@”
No key is | setup 1 2 3451 6 7 8 9 [J1o) 11 )f12f 13| 14]f 15
operated for 60 | | Pc.||Pcs][Pcsf|Pcs|Pcs/|[Pcs|[Pcs ||Pes||Pcs)|Pcs||Pes|Pes f[Pesf|Pes ||Pcs)

seconds or
more.“Normal
running” status

YcValid only for parts counter type
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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 biasic vibrator setup (frequency, strength)
* Vibrator vibration frequency setup (FREQ.) (Pa.11)
* Vibrator vibration strength setup (VIB.) (Pa.21)
* Screw feeding time setup (handheld driver typ&HP) (Pa.41)
(B) Fine adjustment mode: Mode for making fine atifjuents in order to obtain optimum screw
conditions.
* Drum rotation speed setup (Pa.81)
* Screw feeding start waiting time setup (handheikd type: reed switch) (Pa.82)
* Setup of waiting time of signal indicating lacksafrew occurred on track (Pa.83)
* Unused (Pa.84)
* Drum rotation start waiting time setup (Pa.85)
* Drum rotation stop waiting time setup (Pa.86)
e Setup of vibrating time after screw feed (Pa.87)
e Unused (Pa.88)
* Unused (Pa.89)
(C) Special mode: Items can be selected when dpaaifications are selected.
* Solenoid valve “ON” time setup(Pa.8A) for escapemmit.
This is available for “screw taking-out mode, Padsinter mode, Screw blow-feed mode.
* Solenoid valve “OFF” time setup(Pa.8B) for escapetunit.
This is available for “screw taking-out mode, Paxdsinter mode, Screw blow-feed mode.
* Parts counter feeding count setup (Pa.Al)
(2) Equipment parameter setup: Model setup, settppesence or absence of optional sensor and
continuous running setup can be performed.
* Screw feeding unit setup (Pa.D1)
* Model setup (Pa.E1)
* Unused (Pa.E2)
* VIB, DR continuous running setup (Pa.E3)
(3) Special mode setup
The special mode setup comprises the parametealiimiitg mode, 1/0 check mode and version check
mode.

8.3.1. Operation parameter setup

o of “Pa.*” in the descriptions means the parater number. Also refer tr= “8.2.3 FF/FM311DR 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

Setup and adjustment items related to the operafitimee FF/FM311DR components are shown below.
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1) Vibrator vibration frequency setup (FREQ.) (R&.1
Vibrator vibration frequency of the vibrator candm up.

Variable range

Approx. 50 to 70 Hz

Setup step

Approx. 0.2 Hz

Default

Approx. 60 Hz

2)  Vibrator vibration strength setup (VIB.) (Pa.21)
Vibrator vibration strength of the vibrator candsg up.

Variable range

61 to 121 steps (depending on the vibrator vibratio

frequency)
Setup step Undefined
Default 26 steps

3) Screw feeding time setup (handheld driver t{p&ED) (Pa.41)
Screw feeding time (operating time of screw feedialgnoid valve) of the handheld driver type can be

set up.

(Valid for handheld driver type only)

Variable range

From 0.2 to 10.0 sec.

Setup step

0.1 sec.

Default

1.5 sec.

4) Drum rotation speed setup (Pa.81)
Rotations speed of the drum can be set up.

Variable range

From 2.6 to 4.3 rpm

Setup step

44 step

Default

3.5rpm

Pa.11

key

Adjust with
and keys

Confirm with

Pa21

key

Adjust with
and keys

Confirm with

5) Screw feeding start waiting time setup (handldeider type: reed switch) (Pa.82)
If the handheld driver type (reed switch) is usediting time required after operation of the screw
feeding switch (OFF ON - OFF) until screw feeding is started can be set up.
(Valid only when the handheld driver type (reedtehl)i is selected for the model setup.)

Variable range

From 0.2 to 2.0 sec.

Setup step

0.1 sec.

Default

0.5 sec.

U.
6) Setup of waiting time of signal indicating lackscrew occurred on track (Pa.83)
Time required until the “lack of screw on trackfsal will be output can be set up if no screw haarb
detected at the photoelectric sensor position errdck.

Variable range

From 1 to 60 sec.

Setup step

1 sec.

Default

25 sec.

7) unused (Pa.84)

26

Pa.82

Adjust with
and keys

Confirm with

key

Pa.83

8!83

Adjust with
and keys

Confirm with

key
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8)

9)

10)

11)
12)

13)

14)

Drum rotation start waiting time setup (Pa.85)
Time required until running of the track drivingovator and drum rotation driving motor will be séat

can be set up if no screw has been detected phthteelectric sensor position on the track.

Variable range

From 0.5 to 10.0 sec.

Setup step

0.1 sec.

Default

4.0 sec.

Drum rotation stop waiting time setup (Pa.86)
Time required until running of the vibrator and iruotation driving motor will be stopped can beget
if any screw has been detected at the photoelesrisor position on the track.

Variable range

From 0.5 to 10.0 sec.

Setup step

0.1 sec.

Default

4.0 sec.

Setup of vibrating time after screw feed (Pr.87

Track driving vibrator running time required foeféing 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.)

Variable range

From 0.5 to 10.0 sec.

Setup step

0.1 sec.

Default

3.0 sec.

unused (Pa.88)

unused (Pa.89)

Solenoid valve “ON” time setup(Pa.8A) for esmayent unit.
This is available for “screw taking-out mode, Paxsinter mode, Screw blow-feed mode.

Variable range

From0.1to 10.0 sec.

Setup step

0.1 sec.

Default

1 sec.

Solenoid valve “OFF” time setup(Pa.8B) foragsment unit.
This is available for “screw taking-out mode, Paxsinter mode, Screw blow-feed mode.

Variable range

From0.1to 10.0 sec.

Setup step

0.1 sec.

Default

1 sec.
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Pa.87

Adjust with
and keys

Confirm with

key

Pa.8A

Adjust with
and keys

Confirm with

key




15) Parts counter feeding count setup (Pa.Al)
If the parts counter type is used, the number ives fed per screw feeding signal can be set up.

8.3.2.

(Valid only when the parts counter type is used.)

Equipment parameter setup

Setup and adjustment items related to models atoihspf FF/FM311DR 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)

1)

2)

3)

Model setup (Pa.E1)

Model of FF/FM311DR can be set up.

Select any of choices from 1 to 5, depending ortythe of equment
Automatic type <default>

Handheld driver type (micro switch)

Handheld driver type (reed switch)

Screw taking-out type

Parts counter type

arwbdE

| Automatic type

OO

51l

and driver t
Micro switch

[e1-Jelo]
[eI-Jel

Hand driver type
Reed switch

| Screw take out type

Pa.Al
Variabl 11015 @@@@@@@@Adju:with
ariable range (0] SCrews e OO O] 1%][3M| %[ and [¥] keve
Setup step 1 screw 0 = g g % % g g % % kam with
ey
DefaUIt 1 screw 678910 11]12])13]14] 15
|Pcs|[Pcs|Pcs|[Pcs||Pcs{Pcs|[Pcs{Pes|[PcsflPcs)

Pa.E1

Adjust with
and keys

Confirm with

key

| Parts counter type

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/FM311DR Setup and adjustment mode fondiist”.

Setup items | Automatic type

Handheld driver type (micro switch)
Handheld driver type (reed switch)
Screw taking-out type

Parts counter type

Default Automatic type

unused (Pa.E2)

VIB, DR continuous running setup (Pa.E3)

Type of running of the track driving vibrator (VIBNd drum rotation driving®
motor (DR) can be set up. g
If continuous running is selected, premature wéarack and driving parts (1)
may occur. Be sure to select normal running urdéssrwise the continuous
running is absolutely necessary.
Select any of choices from 1 to 4, depending o gegired operation.

1. Normal (without continuous running) <default>

2. VIB continuous running type

3. DR continuous running type

4. VIB, DR continuous running type

E-3

Al

0
\d
&
[

2
[«

4AE

[©1e]-X-)

[eleiel)
[e1o1-Jo]

[ VBHT cantinous nrrirgsee (= IS (S 1]

Pa.E3

Adjust with
and keys

Confirm with

key

L

| HT corttinuous running type

s
£
%
E

As for the correspondence of the indicating stafube LEDs on the panel during the VIB, DR
continuous running setup with the actually selectutinuous running setup, refer(= “8.2.3

FF/FM311DR Setup and adjustment mode function.list”
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Setup items Normal (without continuous running)
VIB continuous running type

DR continuous running type

VIB, DR continuous running type
Default Normal (without continuous running)

4)  Setup for escapement unit(Pa.D1)

According to specification, select mode following ;
1. Normal (default)
2. Rail side home position
Refer to (> [8.2.3 FF/FM311DR Setup and
adjustment mode function list] about LED displagan
mode selection.

Norma

[eL-X-X-)
|Rldhmp it malggge—l

Setup for escapement uni

Setup items Normal
Rail side home position mode

Default Normal
Home position on Normal mode is the opposite sidaib When screw is fed, next screw is
escaped on the same time.

Home position on Normal mode is the rail side. Afferew is fed, next screw is escaped.

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 feegl disabled while the special mode is selected.

8.3.3.1. Parameter initializing mode

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

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

Equipment parameter setup”.

For the operating procedures to enter into therpaer initialization mode, refer = “8.2.3 FF/FM311DR

Setup and adjustment mode function list”.

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

To finish the parameter initializing mode, shut dotlve power.

Caution: If the initialization is performed, the machinanoot
be operated correctly unless parameters are set up
again depending on the type of FF/FM311DR and
status of equipment.
Do not perform this operation except in speciaksas
such as replacing the “FF/FM311DR-MAIN-R PCB”
after removing the cover of the main body.
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8.3.3.2. 1/0O check mode

A This operation includes functions such as energizan/de-energization of the
solenoidvalve incorporated in FF/FM311DR.
Since screws may be fed depending on the operationmay lose your sight or suffer
from injuries. Perform the operation after fullydemstanding the descriptions [=
“For safe use”.

In this mode, input and output (inside and outsafédjF/FM311DR can be

€]
checked. < (.
Input signals can be checked by the LEDs on thepsgdnel, 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/FM311DR Setup and adjustment
mode function list”.

/)
AN
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.

(1)

Litup

LEDs Input signals
LED4 | Lit up in 1/0 check mode regardless of input signal
Operation enable
Screw feeding Screw feeding | Screw feeding | signal
LED3 | unit limit signal (automaticsignal (handhelq (screw
detection type)x driver typey taking-out type)
* (Note 1)
Operation enable
Screw presence| Screw feeding signal
LED2 | unused detection on the| signal (automatic (screw
escapement type)x taking-out type)
* (Note 1)
Operation enable
. Screw presence Screw feeding |signal
LED1 Detection of detection on the signal (handheld (screw
screw on track - .
escapement driver typey taking-out type)
* (Note 1)

The *-marks shown in the table above indicate the sggoiéxternal 1/0 receptacle (CN 10).
The ¢ -marks shown in the table above indicate the sigabscrew feeding receptacle (CN FEED)
(handheld driver type).

Note 1: Screw taking-out mode

(Notes)

1) The “LED4 (=4O0RUN)” is always lit up in the I/O check mode.

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

3) If some input signals are turned “ON” simultangly, correct judgment may be disabled.
If any of the LEDs is faulty, correct indicationdgsabled. Ensure that all the LEDs are lit up by
checking operation of the LEDs when power is sugupli
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Turn

th
Power Sgwe(? 0 o o O]
OFF —  »© LED |,@ LeD |, (3 LED | [&) LED
©@| checki Y| check2 zj| check3 1zj| check4
status
O O O O
( LED1 litup ) ( LED1&2 litup ) ( LED1&2&3 litup ) (All LEDs unlit )
&}
| Al LI?_Ds > (3] Norfnal
(2] unlit @)| runing
o o
(All LEDs unlit) (LED4 flashing)

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

(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 igatby which key operation.

Signal to be output by the operation of the keys to .
. Key operation
the right
4 @RUN Solenoid valve for screw escaping key
3 @FEED. Solenoid valve for screw feeding key
2@Vi8. unused + keys
POWER@® 1@ FREQ. unused key
unused + keys
Signal indicating lack of screw on track * + keys
Taking-out enable signal (screw taking-out type
g gnal ( g yp)++keys
(Notel) *
The *-marks shown in the table above indicate the sgyobéxternal I/O receptacle

(CN 10).
Note 1: Screw taking-out mode

(Notes)

1) The “+” sign shown in the table above indicateudtaneous pressing of keys. For exam “+
[« keys means pressing of thisl 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 tpubdlhe 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
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“ ” @ 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 LEBsn 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
y all unlit i 7| 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

»1 all unlit d 7| 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]

| ] e ] ] e ] [ (@] (@) (@] ———- T8
G 1Y) ©)|©|O|OE (& @ ———-T4)
(2} (2@ @2 (21| @@ [ 1@ ———-T2]
(000010 1@ -———-T1)

(Example) When the software version is 70.00, iailihg status of the LEDs is as shown below.

Indication start

Repetition

(CAUTION)
To finish the version check mode, shut off the poseply.
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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 operations 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 flar@mund you, accidents or malfunctiorjs

may happen.

Perform maintenance of the following items. Theidated “maintenance cycles” are rough standardse&se
or decrease the cycles as necessary judging fremsi conditions and environments as necessatry.

9.1. Inside the FF/FM311DR

If oil or dust is attached on the track, kick pldtem, or escapement unit, remove it with a clath earefully.
Otherwise, a trouble with screw supply may happen.

CAUTION Be careful not to cut or rub your hand or finger.

9.2. Screw feeding hose

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

CAUTION 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 hleseling to injuries (if it hits
your eye, you may lose your sight) or damage tapeagent around the machine. Tp
ensure safety, do not look into the screw feedmgehnadvertently or direct them o
anyone.

(3) Take care not to have your hand or finger cut &.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.
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10.1. Malfunction

The FF/FM311DR checks the LEDs immediately aftergbwer is turned on as shown below. And if in
normal state, the machine starts normal runningP#”: flashes (On and off each for 0.1 sec)) and
components of the machine start operation. The LEB®ORUN) keeps flashing except when machine is
being set up or adjusted.

Turn

(All LEDs unlit)

(LED4 flashing)

Power ggvt/g(: o o o @
OFF —— »© LED |,@ LeD |, (3 LED | f&) LED
status ©)| checkl (2] check2 (zj| check3 1z)| checkd
O O O O
( LED1 litup ) ( LED1&2litup ) ( LED1&2&3 litup ) (All LEDs unlit )
Gl
o All LEDs > o Normal
e unlit o runing
o o

To show whether the machine is at normal operaticabnormal operation, the LED4 (©/RUN) on the

setup panel flashes as described in the follovabigt

(For LED4 indication in setup and adjustment madéer to (5 “8.2.3 FF/FM311DR Setup and adjustment
mode function list”.)

LEDA4 display pattern Cause Corrective measure

0.1s

ON _ 7C70 ntinues
OFFJUUUUUUUUUHUUHHHHHHHL

0.1s

Normal operation No problem

Repair or replace main unit
unless it recovers after
powered on again.

Repair or replace main unit
unless it recovers after
powered on again.

Repair or replace main unit
unless it recovers after
powered on again.

Repair or replace main unit
unless it recovers after
powered on again.

ON

CPU stops operation
OFF ps op

ON
CPU stops operation

OFF

ON 0.1s
OFF J

0.1s 0.1s 0.1s 0.1s

Watchdog timer Error

2.0s

ON Control section power failure

(5v)

OFF

0.1s 2.0s 0.1s

10.2. Other malfunctions

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

Symptom Cause

Power LED (Green) on
setup panel does not light
up even when the power is
turned on.

Fuse is blown

Failures of PCB, power

Repair or replace main unit.
supply, etc.
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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/FM311D&id the remedies to them are described below.
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Compact drum type Screw Feeder FF/FM311DR

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 fasteners and wiring/piping pa 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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Compact drum type Screw Feeder FF/FM311DR

12. Appendix
12.1. Specifications
Iltem Specification
Nominal diameter 1:23.0 mm
Applicable screws | Length max. 15 mm
Head diameter max. 9 mm

Supply capacity

max. 50 pcs./miDepends on conditions.

Basket capacity

Approx. 120 mL

Input power voltage

Single phase, $2a0 VAC

Power supply frequency 50/60 Hz
Power capacity max. 50 VA
Leakage current max. 2 mA

Fuses
(Contained in fuse holders FU2 and FU3)

0215004. MXP made by Littelfuse
(5 x 20 mm 250 VAC 4 A time lag type complying wit
RoHS)

Standard

Screw feeding (Only for automatic type)

Input .
npu Optional

Operation enable (Only for screw taking-type)

Standard

Lack of screw on track (Only for automspe)

Output -
External utpu Optional

I/0

Taking-out enable (Only for screw taking-out type)

IO I
Specification

Selection of SINK (NPN) specification or SOURCE
(PNP) specification

Power supply

Supplied externally (24 VDC, 200 mA) (Prepared by
customers)

Memory

Flash memory (Nonvolatile)

Air pressure

0.4 MPa

External dimension (Maximum)

140 W206 Hx 345 D (mm)

Machine mass

Approx. 5.4 kg

Installation location

Indoor at altitude up to 1000

Use environment

Use ambient temperature randge-40°C

(Note 1) Use ambient humidity range

3800%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, refe’ = “For safe use”.
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Compact drum type Screw Feeder FF/FM311DR

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 Spare 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 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 circuit External circuit SIGNAL(= SIGNAL*)

Photocoupler

Internal ;S‘Z
control circuit

Internal .:S‘Z i
control circuit Lt & EXINI

ES

3

|
|
l
€ EXINO
|
|
|
|
|

Photocoupler

P
Internal ]
A

control circuit ~3Z K—g

—

- > EXOTO

¥

P
Internal M}
control circuit | \Lﬁ

—

—( > EXOT1

¥

3
( > EXOT2

Internal }\
control circuit
| W
Internal M}
control circuit | \K—E

|
|
|
|
L4
|
|

¥

2

—(C——> EXOT3
|

|

T

1
> EXOV (External supply)

¥
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Compact drum type Screw Feeder FF/FM311DR

12.2.2. External I/O receptacle (CN IO) pin layout (SOURCE (PNP) 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

EXOT1 |Output |Spare

EXOTO | Output Spare O @@@@@@@@ O

EXINO | Input Screw feeding (Automatic type)
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]

(e N NN TR BFN

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)

Internal circuit

|
I
|
|
I
Photocoupler i 7
I
I
|
|
I

EXINO
Internal E !
control circuit i
—< O
Internal E EXIN1
= |
control circuit { i
? I
i
I

L—— > EXOV(External supply)

——C__> EX24V(External supply)

Photocoupler ;
I
Internal T K i
control circuit ,EAK_K oS
7 EXOTO
I 3
Internal i & [
control circuit 75241‘13 | 4
+ >
‘ EXOT1
j
Internal K I
control circuit —EZ‘K—K : 3 EXOT2
T >
- !
— |
Internal = & !
control circuit ,EZ’{_E b2
: >
‘ EXOT3
|
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Compact drum type Screw Feeder FF/FM311DR

12.2.3. Descriptions of external 1/O receptacle (CN  10) signals
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

While this operation enable (interlock) signal floe screw taking-out
type is being input, the FF/FM311DR is operable.

EXIN1
( ) (Effective only when the screw taking-out type $&d.)
Output signal
Spare
P (Not used) Do not use.
(EXQOTO)
Spare
P (Not used) Do not use.
(EXOT1)

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. (Standartdmatic 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 cortigalén the
taking-out position.

(Effective only when the screw taking-out type $&d.)
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Compact drum type Screw Feeder FF/FM311DR

12.3. Pin layout of receptacle (CN FEED) (handheld driver type) for
screw feeding

Screw feeding signal input mode when “Model seRg.E1)” is set to “2. Handheld driver type (micro
switch)” or “3. Handheld 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 (Handheld driver type) when viewed Tom outsice
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 circuit

Internal Power supply
24V DC

External circuit

Photocoupler

Internal control circuit :I::‘;{

Screw feeding switch
1 contact for hand driver tool

¢ ) Input
(?ﬁﬁ)
2 T
— (C()?/rn[?gn

Internal Power supply i
ovDC !
|
i

gHand driver type)
uch a contact is
connected that turns ON
during screw tightening
operation
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A7

Power source(x1)

Power supply

layout

Signal description

0V DC (External supply)

Take-out Enable(Take out type)

Lack of Screw on Track

Spare

Lack of Screw in Basket [Optional]

N.C.

Screw Feeding(Automatic type)

Operation Enable(Take out type)

24V DC {External supply)

T u;a
Mﬂoaw I PIN7.8

EZN.%&
g@“x;

PIN7,8
o W0
3100R PIN
Wi ] e ses

IN :DC24V 10mA (typ.)
OUT:DC24V 40mA (max. )

AC100-240V 50/60Hz 50VA(max) Noise filter PS1
(+DAn AC input power cable and a cable to connect NF1 Fuse Power switch TB(1/2) TB(2/2)
are different corresponding to the specifications. Fu2 . SW1 .
A e AC250V p| L0 CBL-ACIN L1 coeswin  SWE L2 ceuswe L
E® % OEE FUS. XHX M2 XHX V] o P
FF503H-30AL(3m)/~50AL(5m) N N o— O N o
The AC100V cable with the plug is FUSE 10215004 MXP(Littelfuse) &) -V| &
Japanese domestic exclusive goods AC250V 4A time lug @ | Fa Bhe
Wire color "WWHHFHW IN: %mmmma,\
L _Brown FF503H-30P(3 it
Vellow/Green NWhite) om) OUT:DC24V 1. 3A B0W FF310DR DISPKEY
N_Pale blve Neutral Circuit board
PE(Yellow/Green) CBL-DCIN2
Lo " CASE Fu1 AV ) AV )
Phase/application FUSE :02181.6MXP
@ (Littetfuse) KEY2
e AC250V 1.6A LED1 O
time lug
. 5 Brown Blue _I_MWN
FF/FM503H—MAIN—R Circuit board (TB1-1} (TB1-3) CN3A KEY3
(14P) LED3 Q
(D . er» KEY1
- e
) — Tole OGP T T [OJNG©)

Stepping motor M1 Bl R R65 ™B1 AVFmUm 1 AV
CH track) <l - -
opper trac iE ! CNBA 4

o g CN IO Pin
' R64 Fu1 CN2 % ) . PinNo. | Type
o (When viewed from outside.) o
CcN18UP I 1 il
Vibrator I S [ DCC1 a le) 2 |outs
~ < 4 |outt
CNI32A et © ®
) ol |z | = o~ 5 ot
Lk O-1-1-0 || z ) 6 [ -
Solenoid valve = 7 INO
(Serow sscaping) soL1 © ® S 7 I
oN1EP) 1 1 Z <o
= 1C1 — (] == 9 | o
=
Solenoid valve = E E Ic2 z CN 10 (9P)
(Screw feeding} SoL2 o D-sub 9P
pin-contact
Photoelectric wwm as 1 L N3 soecificaten
sensor PHs1 [RECEIVER|——] J[g--""-------7 Uiz uia u2 U4 1/0 port
(Chute rail work dstect) Light CN7(2P oFE External s
il o000 e | o [T
, ui13 U1 U3 1 receptacle
'
e CN5 |
SPARE(CNS(3P)IN1 ! | A place of a connection is chosen
' corresponding to the following
, CN|| CNJ| CN [cNe| oy N
Fiber [Optional \@\ 131141 15 \@\ |
sensor PHS2 = ! ! :
(Escapement unit work detect} CNioRR H '
W . : SPNEE T CMGR :
0P (PNP) ” SOURCE(PNP)
Cylinder ONLIBA | | | bemmmmmmcceeeeeeeeeee . 4 L) made Dl Seesomseeo o
switch PRS2 N CN5@P SINKINPI)
(Escapement home position) 10N (NPN)
SPARE(CN14(2P))OTT 3] Mﬂ.g “““““““
SPARE(CN15(2P))0T2 CNI5Rh

Communication(CN1(5P))232

PRG(CN2(6P)ISP

o1z

CN1(ER
232

CN2(6P)
IsP

JP3(OPEN) JP!
off [z s] ON

5(OPEN)
[

JP4(OPEN)
oFf [Z=e] ON

irouit and effective/effect-less of
he specifications.

(Automatic type)

FF310DR

Electric circuit diagram

EUOC] = N A )

IN2JI1D 3

(MATTENG ‘UATTESS) Wweibelp }

HATTIENH/Ad J9paad malas adAl wnip 19edwo)d
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Power source(1)

Power supply

AC100-240V 50/60Hz 50VA(max) Noise filter ) PS1
(¥1)An AC input power cable and a cable to connect NF1 Fuse Power switch TB(1/2) TB(2/2)
are different corresponding to the specifications. A - 5T . o CBLACH FU2 o SBL-SW(/2) Ow<<\._0 7 oBl-swen L
AC input power cable EQ 3 ©F PE ﬂ_uxr\h|wh VOA VOA Wl @ P24V
FF503H-30AL(3m)/~50AL(5m) N gl N oo 2 N o
The ACT00V cable with the plug is FUSE :0215004.MXP(Littelfuse) ® -V @ e
Japanese domestic exclusive goods. AC250V 4A time lug 7 | FG
e ] S i IN: Acae- 265y
L Brown —t N
@ Yellow/Green ﬁ%w i monaav QUT:DG24V 1. 3A (30W) FF310DR DISPKEY
N_Pale blue I b Neutral Circuit board
e PE (Yellow/Green) CBL-DCIN2
Earth CASE FU1 AV §
ication FUSE :02181.6MXP
@ (Littelfus KEY2
AC250V 1.6A LED1
= o O
Brown Blue LED2
FF/FM503H—MAIN—R Circuit board (TB1-1) (TB1-3) CN3A KEY3
(14p) s O
\@\ \@\ er» KEY1
Steppi t 2 CN17(6P | R65 + ' rmmwm © 1 O
epping motor 5
Commr thack) M1 L TB1 - CNBA -&-
H ; ;
\@‘ g CN IO Pin layout
' R64 FU1 CN2 5 )  [Fane ] Type Signal description
o (When viewed from outside.)
CN16UP i 1 ov | 0V DC (External supply)
Vibrator LW — DCC1 3 o) 2 |outa| Take-out Enable(Take out type)
(Track} IC3 3 |ouT2| Lack of Screw on Track
~ < 4 |ouT1| Spare
cN13eR | © % 5 | 0UTo| Lack of Screw in Basket [Optionall
) © W = i 5 T = [ Ne.
Solenoid valve : = 3) ® - 7 | N0 | Screw Feeding(Automatic type)
(Screw. escaping) SOL1 P, 1 1 zZ o 8 | IN1 | Operation Enable(Take out type)
= __on - o = 9 | ov [ 24V DC (External supply)
H IC4 Ic2 Z 1/0 port
Solenoid valve CN 10 (9P) /0 po N H@m PIN9
ing) soL2 o D-sub 9P FF PIN7.8
(Screw feeding) pin-contact Aw_wﬁ, 310DR OC@H PIN2,3,45
) _ CNeon 1 = speiication PINT
Photoelectric =g N 1 CN3(14P)
sensor pHs1 [RECEIVER & -y Uiz Ul4 u2 U4 oPE /0 port PIN7,8
(Chute rail work detect} Light CN7GR External FF IN m w PINY
EMITTER L L— D D D D ! D D 1 CN4 TV eaio o S| [3100R g7 PINO
, [VRIE] u1 U3 ; receptacle PIN2,3.4,5
o R \@‘ 1 CN5 m TN :DG24V 10mh (typ.)
SPARE(CNB(3P))INT o i ' A place of a connecti en OUT:DC24V 40mA _(max.)
' corresponding to the following (Attention):The input and output circuit and effective/ effect-less of
i specifications. the signal varies in the specifications.
oo Gn \@\ CN|/ CNicNe CN \@\ m
Fiber [Optional] IN2 141 15 ; "
sensor N i S ! C '
" ) ) 7 | CN FEED Pin layout
(Escapement unit work detect) " nEm mn ”
LU A S ' " § MTZIZ5ETED) ChGR b ouncepne Pin No.| Type Signal description
= - ' 0P (PNP) 1 ’ 1 | N4 | Screw Feedingthand driver type)
T I Lo EEEEEEEE L S S A /T A M N ol L L B
O<_.51m« ¥ 2w | (When viewed from outside.) | 2 | OV | Common(Internal 0V)
switch PRz [ ] N =fE M o ) SINKNPI :
(Escapement home position) o+ T8 10N (NPH) 3 | — | NC
SPARE(CN14(2P))0T1 S el NN A SRR N AN LS o T VTN L, R Dc2av
’ o CN FEED (3P) 1/0 port FM N
S CNIseR 3P pin-contact 503H PINT
SPARE(CN15(2P))OT2 NI ey ‘ - QvET] PIN3
CN1(5P) N . CBL-FEED Electrical K
Communication(CN1(5P))232 o JP3(OPEN) JPS(OPEN) JP4(OPEN} Screw feeding specifications | IN :DG24V 10mA (typ.)
[ 8] ON [c=a] ON of 1/0 port
OFF [l OFF receptacle (Attention):The timing of screw feeding varies in the setup of the
model
CN2(EP)
PRG(CN2(6P)ISP e
(Hand driver type)
FM310DR Electric circuit diagram
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