KSP75-0086-16-01 (5)

INSTRUCTION MANUAL

ARC FUSION SPLICER

FSM-40S

Read this instruction manual carefully
before operating the equipment.

Adhere to all safety instructions and
warnings contained in this manual.

Keep this manual in a safe place.

7 Fujikura
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§ 1. Warnings and Cautions for Safe Operation

The FSM-408 has been developed to provide a user-friendly PAS (Profile
Alignment System} for use in difficult environmental conditions associated
with “field splicing”. While the FSM.40S has been design to make such
splicing easy to perform, it is recognized that arc fusion splicing does present
some dangers. Therefore, this instruction manual includes safety
requirements.

+ Read this manual carefully and completely before operating the splicer.

+ Adhere to all safety instructions and warnings contained in this
mstruction manual.

« Retain this manual for future reference.

Alert Symbols

This instruction manual indicates warnings and cautions by uging alert
symbols. It is important to understand the meaning of these symbols.

WARNING
There is a possibility of death or serious injury resulting

from improper use by ignoring this indication.

CAUTION
A There is a possibility of personal injury or physical loss
resulting from improper use by ignoring this indication.

Examples of Alert Symbols

.&é /\ symbol means “Pay Attention.”

This example indicates “Pay attention to explosion.”

® symbol means “Must not do.”

This example indicates “You must not disassemble.”

. symbol means “Must do.”
This example indicates “You must disconnect the AC power
cord from the wall socket (outlet) or the splicer inlet.”
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WARNING

Never operate the splicer in an environment where flammable
liguids or vapors exist. Risk of dangerous fire or explosion may
result from the electrical arc in such an environment.

Do not disassemble or modify the splicer, AC adapter, battery pack,
or DC adapter. In particular, do not remove or bypass any
electrical or mechanical safety device (e.g., fusze or safety switch)
incorporated in this equipment. Modification could cause damage
that may result in personal injury, death or electric shock or fire.

Do not touch the electrodes when the splicer is on and power 1s
supplied to the unit, the electrodes generate high voltage and high
temperatures that may cause a severe shock or burn. Turn the
splicer off, and disconnect the AC power cord, or remove the battery
pack when replacing the electrodas.

=D Note : Opening the wind protector stops arc discharge.

The splicer is designed to splice optical glass fibers designed for the
telecommunications industry. Do not attempt to splice any
materials other than the optical glass fibers.

Do not use compressed gas or canned air to clean the splicer. They
may contain flammable materials that may ignite during the
glectrical discharge.

Safety glasses should always be worn during fiber preparation and
splicing operation. Fiber fragments can be extremely dangerous if
they come into contact with your eyes or skin.

O

Use only the AC adapter / battery charger {ADC-07) with FSM-405.
» The proper supply voltage source for the ADC-07 is 100-240 VAC,
50.608z. Check the AC power source before use. Using an
improper AC power source may cause fuming, electric shock or
equipment damage and may result in personal injury, death or

fire.

= Note : AC generators commonly produce abnormally high AC
output voltage or irregular frequencies, Measure the outpur AC
voltage of generator by a circuit tester before connecting the AC
power cord. Such abnormal high voltage or frequency from a
generator may cause fuming, electric shock or equipment damage
and may result in personal injury, death or fire. Make sure the
generator is regularly checked and serviced,
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WARNING

Use the supplied AC power cord. Do not place heavy objects on the
AC power cord. Do not pull, heat up or modify the AC power cord.
Use of an improper cord or a damaged cord may cause fuming,
electric shock or equipment damage and may result in personal
injury, death or fire,

Connect the AC power cord properly to the splicer (inlet) and wall
socket (putlet). When inserting the AC plug, make sure there is no
dust or dirt on the terminals. Engage by pressing the female plug
into the splicer (inlet) and the male plug inte the wall socket (outlet)
until both plugs are fully seated, Incomplete engagement may
cause fuming, electric shock or equipment damage and may result
in personal injury, death or fire.

The FSM-40S uses a three-prong (core) AC cord that contains an
earthed ground safety mechanism. The splicer MUST be
Grounded / Earthed. Use only the supplied three-prong {core) AC
power cord, NEVER use a two-prong (core) power cord, extension
cable or plug,

-~

Use only the approved battery pack with the FSM-40S. Only the
NiMH battery pack (BTR-05) can be used as the approved battery
pack.

-~

Use the specified battery charger (ADC-07) and charger cord (DCC-
08) to recharge the battery pack (BTR-05). Using other battery
chargers and charger cords may cause fuming or equipment damage
and result in personal injury, death or fire.

Use the specified DC adapter (DCA-0L) and DC power cord {(DCC-

01, DCC-04 or DCC-05) to connect an external battery.

+ Use an external 12 VDC battery with a capacity of 30Ah or less.
Using an improper external battery may cause fuming or
equipment damage and may result in personal injury, death or
fire.

+ When replacing the DC adapter fuse, use only the specified type
{time-lag type, 6.3A). Using an improper fuse may cause fuming
or equipment damage and may result in personal injury, death or
fire,

» Connect the red positive (+) and black negative (-) terminals of the
DC power cord (DCC-05) correctly to the external battery.
Improper connection may cause fuming or equipment damage and
result in personal injury, death or fire.

Read the DCA-01 instruction manual before using the DCA-01.
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WARNING

The splicer inlet is used to disconnect the power cord in the event of
a fault. Be sure to position the splicer so that the power cord can
be disconnected easily and quickly,

Disconnect the AC or DC power cord from the splicer inlet or the
wall socket (outlet) immediately if the spiicer or the external battery
emits fumes or bad smell, or becomes noisy or hot. Leaving the
abnormal condition unattended will cause eguipment failure,
electric shock or fire and may result in personal injury, death or fire,

€

Disconnect the AC or DC power cord from the appliance inlet or the
wall socket (outlet) if the splicer becomes damaged {e.g, by
dropping). Leaving the splicer in a damaged state may cause
equipment faiiure, electric shock or fire and may result in personal
injury, death or fire.

&

Disconnect the AC or DC power cord from she splicer inlet or the
wall socket (outlet) immediately if higuid (e.g., water) or foreign
matter {e.g., screw) enters the splicer. Leaving the splicer in a
damaged state may cause equipment failure, electric shock or fire
and may result in personal injury, death or fire.

Do not touch the splicer, AC power cord and AC plug if your hand is
wet. Possible electric shock may occur,

Do not operate the splicer if water condensation is present on
surface of splicer. Possible electric shock or equipment failure may
result,

Do not use the splicer near any hot equipment or in any place of
high temperature. Possible equipment failure or fire may result.

Do not discard the battery pack (BTR-035) into an incinerator or fire.
Possible explosion may resulf.

Do not short-circuit the terminals of AC adapter / battery charger
{(ADC-07), DC adapter (DCA-01) and battery pack (BTR-05).
Excessive electrical current will cause personal injury, death or fire.

e 9|00

Before using the shoulder belt of carrying case, inspect the belt and
hook for excessive wear or damage., Carrying the case with a
damaged belt may cause it to fall and may result in personal injury
or equipment damage.
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A CAUTION

Do not store the splicer in any area where temperature and humidity
are extremely high. Possible equipment failure may result.

Caution should be taken when removing the fiber protection sleeve
from the tube heater after the heat shrink cycle is completed. The
tube heater and fiber protection sleeve are HOT and should not be
touched. Possible burn may result.

@ > 0

Do not place the splicer in an unstable or unbalanced position. The -
splicer may shift and lose balance, causing the unit to fall. Possible
personal injury or equipment damage may result, :

The splicer is precision adjusted and aligned. Do not allow the unit
to receive a strong shock or impact. Possible equipment failure
may result. Use the supplied fiber-reinforced plastic (FRP)
carrying case to transpert and store the splicer. The carrying case
protects the splicer from damage, moisture, vibration and shock
during storage and transportation,

Keep the splicer free from sand, dust, lubricants and other
contaminants. The presence of such substances may degrade the
splicing performance and cause equipment failure or damage.

Replace the electrodes properly.

» Use only specified electrodes.

+ Set the new electrodes in the correct position,

+ Replace the electrodes as a pair.

Disregard of the above instructions may cause abnormal arc
discharge and result in equipment damage or degradation in
splicing performance,

Do not use any chemical other than alcohol to clean the ghjective
lens, V-groove, mirror, LCD monitor, etc., of the splicer. Otherwise,
blurring, discoloration, damage or deterioration may rasult.

Q0 @ |@® O

The splicer requires ne lubrication. il or grease may degrade the
splicing performance and damage the splicer,

<

The equipment must be repaired or adjusted by a qualified
technician or engineer. Incorrect repairs may cause fire or electric
shock. Should any preblem arise, please contact your nearest sales
agency.

Fujikura Lid. assumes no responsibility for personal injury or physical loss
including equipment damage resulting from improper use or medification,
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§ 2. Description of Products

§ 2.1. Product Specification

Single mode and multi mode silica based
. . optical glass fiber
Applicable FIber | [y aine diameter  : 100 to 150 um
1 * Coating diameier :0.110 1.0 mm
= Coating diamelter ¢ 0.25 mm or less : 8 10 16mm
Cleave Length « Coating diameters greater than ¢ 0.25 mm : 16mm
(Note 1)
. . 1 * Single mode fiber : Typ. 0.024B
I\;ieatr} ,}Sphte Loss|, Dispersion shifted fiber : Typ. 0.04dB
(Note 2) » Multi mode fiber . Typ.0.01dB
Mean Splicin,
2 pHeIng " .
Time (Note 3) Typ. 15 seconds
Fiber ?roigch(lm » 40mm/60mm sleeve Typ. 90 seconds
Sleeve Shriniing s Micro sleeve (Note 5) Typ. 60 seconds
Time (Note 4) i P
3 Dimensions 172 mm(W) / 186 mmy(D) / 180 mm{H)
T Weight 4.9 kg with AC adapter / 5.2 kg with battery pack
AC Adapter / ADC-07 with battery charge funclion
Battery Charger e Input power : 100 to 240 VAC (50 1o 60Hz)
BTR-G5 NiMH battery
» Quiput power : 12 VDC, 4500mAh
Battery Pack . ¢ soli do after [ o
Option) Number of splices made after full charge:
4 1{Op Typ. 40 (Note )
¢ Battery recharge time using ADC-07 : Typ. 3 hours
DCA-01
I%C?dapzer « Input power : 12 VDC
(Option) « External battery capacity: 30Ah max.
y cap
. « Standard spec. : Approx. L96N (200 gf)
3| Proof Test Foree * Oniional spec. 1 Approx. 441N (450 gf)
Automatic Automatic compensation by atmospheric pressure
Arc Power . . .
. {maximum altitude : 3500m), temperature and humidity
Compensation
6 | Arc Power Automalic calibration by observing cladding axis offset
Calibration surface tensions during arc discharge
Wind Resistance Maximum permissible wind velocity: 15 m/s
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Type of SM, DS, MM, AUTO and SPECIAL modes
Splljice Mode SPECIAL mode includes MANUAL (manual splice
mode) and AT (attenuation splice mode).
Namber of + User programmable : 40 modes
Splice Modes + Fixed database : 60 modes (Max.)
7| Type of 60mm, 40mm, 60Ny8, 40Ny38 and micro sleeves
Heater Mode {Note 5)
Number of + User programmable 10 modes
Heater Modes + Fixed database . 20 modes (Max.)
Storage of . .
Sphce Results 2000 splice results in internal memory
+ RS-232C serial terminal (D-sub 9-pin)
8 | Terminals + Video output terminal (RCA type, NTSC output)
for maintenance use

Note 1: Ceoatings between ¢ 0.25 - 1.0 mm may be spliced with 8 - 16 mm
cieave lengths with modification and optional parts (Set Plate B).
Note 2: Mean splice loss;
Data based on splicing same-type fibers having an average quality
according to the ITU.T standard.
Note 3: Mean splicing time
« Length of time from the start of operation by pressing {(SET? il
the end of loss estimation. '
+ Applies when splicing stendard SM, DS and MM fibers in the SM,
DS and MM modes, respectively.
Naote 4: Fiber protection siseve shrinking time
« Length of time from the start of heating by pressing (HEATS till
the end of cocling,
* When heating with outside ambient temperature of 25 degrees C,
using the AC adapter as power supply.
Note 5: Fujikura micro sleeves available
« FPS01-250-20, FPS01-250-25, FPS01-250-34, etc.
* The last two digits of the part number denote the sleeve length.
Note 6: Number of splices made after full charge
+ Capacity based on splicing standard SM fibers, using 60mm long
sleeves with a splicing cycle time of 6 minutes.
* Monitor power turn-off feature set at 20 seconds.
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§ 2.2. Components of Splicer

Top Cover{ TC-03A ]

. | J-Plate [ JP-03A ]
1 (OPTICN)

Working Table
[ WT-5 1 (OPTION)
Working Table Support
[WTS-4 ] (OPTION)
{ WTS-5 ] (OPTION)

Arc Fusion Splicer

Monitor Cover [ FSM-408 ]

[ MC-01]

AC Adapter
/ Battery Charger
[ ADC-07 ]
Battery Pack
[BTR-05]
{OPTION)

AC Power Cord

Spare Electrodes
1 pair
[ELCT1-25 ]
D

DC Power Cord

Battery Charge Cord (OPTION)

[ DCC-08 ]
(OPTION}

Other Atitached Hems

* FRP Carrying Case _ DCCA05 ]
[CC02] DC Adapier [ DCA-01 ]
» Instruction Manual {OPTION)

“OPTION™ are not included as standard.

Fig. 2-1. Componenis of FSM-408
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§ 2.3. Other Necessary Items for Splice Operation

Ny Sheath

Fiber Type UV Coating _
Outer Diameter ¢ 0.25 mm Outer Diameter ¢ 0.8 mm
Fiber Protection Sleeve FP-03 (L =40)
Fiber Micro Fiber Protection FP-03
Protection |oleeve
Sleeve FPS01-250-20 //
FPS01-250-25
FPS01-250-34
Primary Coat Stripper Jacket Stripper
_ PS-02 J5-01
Fiber
Stripping =
Tool
Fiber Cleaver 'CT'OS
Cleave Length: 16mm
-CT-07
CT-04 Cleave Length
¢ 0.25 Cleave Length : $0.25: 6 to20mm
6 to 20mm $0.9:_ 10to 20mm
Fiber
Cleaving
Toul
¥iber Cleaver -CT-103
Applicable for aiso Ti fiber Cleave Length : 16mm
-CT-104 " 0*16.1107 ,
- ) gave Length
$0.25 Cleave Length : $0.25° 6 to20mm
6-~20mm $0.9: 10 to20mm
Alcohol (Purity 1 more  lLant-free tissue  Thin Cotton
than 99%) & Dispenser or Gauze Swabh
Fiber :
Cleaning
Tool

Fig. 2-2. Other Necessary [tems
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§ 2.4. Description and Function of Splicer

e

(2)

FSM-405

ARG FUSION SPLICER

-
= \[ (5)
Y (4)

Fig 2.3 FSM-405 Top View

No Name Function
, Switches to operate splicer.  For detaxls, refer to
(1) | PanelReyboard | o'y 6 Panel Keyboard (Page 17)
(2) Tube Heater Heats fiber protection sleeve.
(3) | Tube Heater Clamp | Holds fiber sheath during heating.

(4)

LCD Monitor

Displays fiber image, operating condition,

measurement results, etc.

(5)

Brightness Control

Controls brightness of LCD moniter.
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(10) Fig. 2-4. F8M-408 Side View

No Name Function

®) Wind Protector P.rovides protectign against abnormal arc
discharge due to wind.

0 Videc Qutput For a maintenance use. Connector is an RCA

Terminal type, and image signal is NTSC.
. _ Conpects te PC. Connector is a D-Sub 9-pin

®) Serial Port type, and telecommunication system is RS-232C.
Are  discharge  atmospheric  compensation

(9 Sensors provided by temperature, humidity and pressure
SENSOrs.

(10)| Power Unit Dock rea in which to install AC adapter, battery pack

or DC adapter.
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(17)

| (15)

(11) === —==—{(12)
a=m (13)
(16) 1
(18)
i1

Fig. 2-5. Fiber Splicing Area

No Name Function
(11) Objective Lens Lens to ohserve fibers.
X Electrode used with arc discharge. Replacement
12 Electrode recommended after 1,000 arc discharges.
(13) | Mlumination Lamp Illummz_ites vicinigy o‘f‘sphce. Light turns on only
when wind protector is opened.
Safety for ele fixture.  Mus
(14)| Tlectrode Cover gyaiety cover for electrode fixture ust be
installed.
(15) V-groave For X and Y alignments of fibers.
(16) Sheath Clamp Holds fiber sheath.
(17 Fiber Clamp Secures the bare fiber into bottom of V-groove.
(18) Wind frotector Reflects ifumination light to observe the fiber.
Mirror
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[ i
1 @ | (1) (13)
Tig. 2-6, Panei Kevboard
No Name Function
a (SET> Star?s splicing operatien. This key 15 also used to cancel
monitor power saving state.
. Returns system to [READY] state from any state.
(2) | (RESETS => Note : It does not control tube heater.
@) U S.eiec:tje, frame image dispiay . X-direction enlarged, Y-
direction enlarged or X-Y direction composite image.
{4 CARCY |Executes re-arc discharge at end of splicing.
(5) | (HEATY |Starts tube heater temperature cycle.
(6) | <MEND» | Opens [Main Menu] screex,
; | Turns power on and off.  To turn off power, press and hold
(7) | CONIOFFY key till the LED color will change from green to red.
(8) | CHELP» |Displays [HELP] screen.
©) ENTS Executes or selects command or parameter on menu
screen,
(10)| €EXITY |[Returns system to previous menu screen,
an Direction | {AY {¥): Used to move cursor or change parameters.
Keys {43 (> : Used to change pages.
(12) Power LED illuminates green when power is on, and red when
LED ready to turn off power.
(13) 55T LED iilumina@hé;es- during splicing operation and blinks
LED when monitor is in power saving state,
HEAT |LED illuminates during tube heater heating and blinks
(14} . .
LED during cooling.
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§ 3. Outline of Splicing Operation

STEP 1 Inserting Power supply into splicer

+ Using AC Power Source_
Insert the AC adapter (ADC-07) into the splicer’s power unit dock, and
connect the AC power cord.

* Using Battery Pack
Insert the battery pack (ETR-03) into the splicer's power unit dock.

+ Using External Battery
Insert the DC adapter (DCA-01) into the splicer’s power unit dock, and
connect it to the external battery with the DC power cord.

STEP 2 Turn on the splicer power. Fower On Mepl
Pressing {ON/OFF> turns on the power “Spilice Operation

Splice Mode Weriu
Fegater Mode Mend

to the splicer and displays [Power-On

Menuj. Arc CEiibrati

@ Current selected modes displayed.

- 1:8M  : [Splice Mode](Fiber Type) e

+ 1:60mm : [Heater Mode](Sleeve Type)} O - 12 imm |
: : Fig. 3-1. Power On Menu

@@ “Splice Mede” and “Heater Mode”
menus to select and edit splice and heater modes.

@ Arc calibration command to calibrate the arc power. To obtain good
splicing quality, perform the calibration before each splicing session,

® Pressing {(ENTY displays [READY] screen. Pressing {EXI'T? or {SET?
on any cursor position also displays [READY] screen.

b Note : Th select [Power-On Menu] as non-displayvable and display

[READY] screen. when the power Is turned on, refer to § 664

(Page 108).

STEP 3__Fiber stripping
(1) Clean the fiber cuter coating approx. 100 mm in length from the fiber
end with alcohol-impregnated lint-free tissue or gauze.
{2) Pass the fiber through the fiber protection sleeve.
(3) Remove the fiber coating 30-40 mm with a stripping tool.
=D Check : After this operation, handle the fiber so as.not to damage its
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(4) Clean the bare part of the fiber with another alcohol-impregnated lint-
free tissue or gauze,
2 Check : After this operation. handle the fiber so as not fo damage its
bare glass.
= Check - Use & hieh-quality. alcohol, greater than 89% pure
> Check : Change lint-free tissug or gauze each time.
{5) Cleave the fiber with 2 fiber cleaver.
> Note - The cleave Jength s 816 oun for ¢ 0.25 mm coated fiberand 18
g for ¢ 0.9 mm coated fiber,
= Note » Do not clean the fiber after cleaving.

iP 4 h in the splicer.
{1) Gently set the stripped fiber in the V-groove.
=5 Check - Set the fber end-face between the V-groove tip and electrode
center fine
(2) Gently close the sheath elamp and then the fiber clamp.
(3} Close the wind protector.

STEP 5. Splici ki
Press {SET? to start splicing, Refer to next page,

STEP 8 Fiber removal
(1) Open the wind protector
(2) Open the left sheath clamp (which also opens the fiber clamp), holding
the leff fiber in vour left hand. Then, open the right sheath clamp.
(3) Remove the right fiber from the splicer, holding it in your right hand.

TEP infor i

(1) Slide the fiber protection sleeve to the center of the splice and move it to
the tube heater.
D Check - Make sure the splice noint and fiber protection sleeve are in

the center af the tube heater,

% Check : Make sure the reinforcing material 1s placed downward
D Check - Make sure the fiber is not twisted.

(2) While applying tension to the fiber, lower the fiber into the tube heater,
the left tube heater clamp will close automatically.

(3) With tension still applied to fiber, close the right tube heater clamp
with vour left hand.

(4) Press ¢HEATY to start tube-heating cycle.
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 GAP SETTING

(SETY
Ea—

{SET>

1 :680mm FP=03 .
Gleave Limi 130

{SET» Svious Screen
or
Open wind . ST PV
rotector ET or Cover Open
Proof Test b s _ _ =Froof Test |
4‘ ’ View Change
A ARC  |Rearc
. Main Menu
Comment Input
{SET»
or
Open wind
protector

i SH

HELP HoWw 10 Opeérate

Fig. 3-2. Splicing Process {1)
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}4

Pausel : ON

Srarrrrarnrzereas s

AaewessERATARE

Atinue
V iew Change
Arc (No Align

Cieave L.imi £:3.0

HE:_L.P'_:_.Shdw-'F'i ber mage

Pause 2: ON

Fig. 3-3. Splicing Process (2)
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§ 4. Detail of Splicing Operation

§ 4.1. Preparations before Splicing Opemtion

Prepare necessary items, referring to Fig. 2-1 & ¥Fig. 2-2 {(Page 12}.

§ 4.2. Inserting Power Supply into Splicer
Several options exist for supplying power to the FSM-40S, an AC power
source (ADC-0T), battery pack (BTR-05), or an external battery using the
DC adapter (DCA-01) can be used.

= Warning - Follow safoty instructions, refer to the warnings given in

§ 1. (FPage 5} without fail

§ 4.2.1. Using AC Power Source
To operate the splicer from an AC power source, use the AC adapter (ADC-

07) and the attached AC power cord.

(1) Confirmation before operation

> Check - Make sure the power source is 100-2¢40 VAC, 50 to 60Hz.
When conpecting to an AC generator, always check the output
voltage of the generator with a circuit tester before connecting

the AC power cord.

b Check - Make sure the AC pewer cord is free from damage. etc

(2) Inserting the AC adapter
Insert the AC adapter into the power unit dock until it clicks into place.

(3) Connecting the AC power cord to the splicer
Plug the AC power cord inte the AC adapter inlet. Make sure plug is
fully seated and in the correct position.

{4) Connecting the AC power cord to the AC power source
Plug the AC power cord into the wall socket (outlet). Make sure plug is
fully seated and in the correct position. When power is supplied to the
AC adapter, the LED illuminates green on the AC adapter.
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5 Noate - The FSM-408 con automeatically identify the tvpe_of power supply being

used  When_using. the AL adapier. the hattery indiealor will ot he

displayed on [READY] screen. and the power saving Junetion does. pol

work  For information.on how to set the aulomalic power. identificotion

function, battery indicotor and power soving funciion, refer to § 6.0.2
. .

5 Note : During extended operation nsing the AC adapter, the surface of the AC
adapter becomes hot. This_is not probleme_ond will not resudf in any

loss of performance..

§ 4.2.2. Removal of Power Supply Unit

{1} Confirmation before operation

s Check : Turn off the splicer power.

D Check : When the AC adapter is used, remove the AC power cerd

{2} How to remeove the power supply unit
@ Press and hold the RELEASE button on the rear botiom of the splicer.
2 While hoelding the RELEASE buiton down, push the EJECT butten at the bottom
left of the splicer to push out the power supply unit.
@ Remove the power supply unit with your hand.

Fig. 4-1. Removing Power Supply Unit
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§ 4.2.8. Using Baitery Pack
Use of the NiMH battery pack (BTR-05).

(1) Confirmation before operation
=D Checle » I pattery pack hag been in storgge for an extended period,
discharze and recharge It before gperation
<& Note - In order to preserve battery [ife. It 1s necessary.to.enable the

pewer saving function

(2) Inserting the battery pack
Insert the battery pack into the power unit dock until it clicks into place.

(3) Confirming the remaining battery capacity
Confirm the remaining battery capacity by the battery indicator
displayed at the lower left on [READY] screen. The length and color of
the bar in the battery mark shows the remaining battery capacity.

Bar Color Bar Length Battery State

BLUE 4/4 Full

GREEN a/4 Less than 3/4

GREEN 274 Less than half
YELLOW 1/4 Less than /4  (Recharge required)

% Note -The battery indicator does pol indicate the true value of
remaining capacity, but serves as g reference only,

=D Note : The FSM-408 automatically identifies the Lvpe of power supply
beine used. When the batterv pack s installed. the batiery
indicator is disnlaved on [READY] screen, and the power saving
funetion works automatically,  For information on how to set the
automatic power identification funciion, battery indicator and
power saving function, refer to §.6.6.2 (Page 102}

(4) Decrease in battery capacity
@ When the battery capacity runs low, the error message “Low Battery” is
displayed. Turn off the power and replace the battery pack with a new
one.
@ Before the battery capacity reaches zero, the splicer automatically
turns off the power supply.
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(5) Charging the battery pack
@ Connect the battery pack (BTR-05) and AC adapter / battery charger
{ADC-07) with the charger cord (DCC-08).
=0 Note o The charger cord has fwo different connecting ends, batiery
side and charger side, ensure proper connections.

@ Plug the AC power cord into the AC adapter inlet fully.
@ Plug the AC power cord into the wall socket {outlet) fully.
~ @ When power is supplied to the battery charger, the charger's LED

lluminates green, and the “charge” LED illuminates orange, indicating
the start of charging. Though charging time varies depending upon
remaining capacity of the batiery pack, it normally takes
approximately two hours to complete charging. Upon completion of
charging, the “charge” LED turns off.

Fig. 4-2. Charging Battery Pack

D Note - When the “CHARGE” lamp blinks, there is a possibility of the
hattery pack being abnormal or having reached the end of jts
saervice fifs, R o 7E Wi &

<> Note : IF three hours or more have passed from the start of charging,
but charging is not. complete or if the “CHARGE” LED does not
Mluminate. there ic a possibility the battery pack may be
damaged. _Stop charging and confact vour. nearest sales agency,

= Note - Th prevent degradation of the batiery pack (due to the memory
effect). fully discharge the battery.at least once a month,  Refer
to $5.258 (Page 55)
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§ 4.2.4. Using External Battery
Use of the DC adapter (DCA-01) and DC power cord (DCC-01, DCC-04 or
DCC-05) to power the splicer by an external battery.

(1) Confirmation before operation

=5 (Check - Make sure the voltage of the external batterv js 12 VIXC and

tglg‘{ g;alzﬁgzz'é 1% Z'q (242{1!2 QI 1SS,

(2) Connection to the external battery

@ Connection to a external battery
Using the DC power cord (DCC-05), connect the DCA-01 to the external

battery as sHown below.

& @
RED RLACK
© ©
Battery DOOL05

Fig. 4-3. Connecting DCA-01 to External Battery

<& Check - Properly_connect the red positive (£} and black negative ()
termiinals of the DCC-05 to the external batteryv.  Improper
connection mav cause fuming or equipment damage and may
result in jur £
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@ Connecti i lighter socket
Using the DC power cord (IDCC-04), connect the DCA-01 to the cigarette
Lghter socket as shown below.

Cigarette Lighter DCA-0L
Socket

2>

BCC-04

Fig. 4-4. Connecting DCA-01 to Cigarette Lighter Socket

(8) Inserting the DC adapter
Insert the battery pack into the power unit dock until it clicks into place.

{4) Confirming the remaining battery capacity
The battery indicator is calibrated to be use with the internal NiMH
(BTR-05) battery. Depending on the type of the external battery
connected, indicator reading may become noticeably ingorrect. In this
case, it may be convenient to use the input voltage display function of
the splicer. Refer to § 6.6.1 “Sensor Valueg” (Page 100).

=2 Note : The FSM-408 automatically identifies the fyvpe of power supply
being used.  When the external battery is installed, the battery
i s di. d J o at savi,
s automalti For information L
automatic power Identification function, battery. indicator and

power saving unction, refor to § 8.6.2 (Page 102)

(5) Incorrect Connection
If DC adapter fuse blows, always replace the fuse with the specified type
(time lag type, 6.8A). Do not use substitute.
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§ 4.3. Turning On Splicer Power
=D Cheek . Th obtain a good splicing quality, perform the cleaning and
checking procedures before beginning  splicing operation
Referto § 4.1 (Page 421,

§ 4.3.1. Power-On
Pressing CON/OFF?Y turns on the power and displays [Power-On Menu].
= Check : If condensation is present on the surface of the splicer due to
temperature _difference between the  splicer and  the
atmosphere, allow the splicer re run for at least 10 minutes
o Note ; Th select [Power-On Menu] as non-displavable and disniay
[READY] screen when the power Is turned on, refer to § 665
(Fage 105).
= Note : Power-on dust check function 1s avallable.  For information.on
how to set this function, refer §6.6.5 (Page 105)

§ 4.3.2. Power-On Menu

Power On Menu

@ Current selected modes. o T ——
- 1:5M : [Sphce MG&&] D— ) "s".p i ce Mod & Mefiu
(Fiber Type) OB ean ter Wode Meriu
« 1:60mm : {Heater Mode] O™ Arc Gul ibration
{Sleeve Type) ) . '
To change the splice mode and the AVEENT : §

heater mode, proceed to steps

@/®, respectively. g 1 :SM

. Fig. 4-5. Power-On Menu
@ {Splice Mode Menu] to select

and edit splice modes.,
< Note : For tvpes of splice modes (including the AUTO mode), refer to

$6.2 (Page H8)

@ [Heater Mode Menu] to select and edit heater modes.
= Note : For tvpes of heater. modes, refer to § 6.3 (Page 88)

@ JArc Calibration] command to calibrate the arc power. 'To obtain good
splicing quality, perform the calibration before each splicing session.
> Npte : For detalls of fAve Caltbration], referto § 5 1.5 (FPage 47)

® Splice operation command. Press {ENT?» or {SET» when the cursor
highlights this position, the splicer proceeds to [READY] sereen.
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§ 4.3.3, READY Screen

Flg. 4~6. READY Screen

@ Currently selected splice mode
To change the gplice mode, press {MENUY to open [Main Menu] screen.

@ Currently selected heater mode
To change the heater mode, press (MENUY to open [Main Menu] screen.

@ Currently set threshold for cleave angle error

= Note : The fSplice Mode Fdit] function allows the operator to change

the threshold for cleave angle error and the threshald for loss

error. Setting these values strictlv may mprove the splicing

quality however errors are more Iikely to occur, resulting in a
robabill 5] or information

how to set this function, referio 8§ 8.2.2 (Page 61)

@ Warning display area
Section displays critical menu chesen selections.  As an example, if the
taper function is set fo “ON” and the tensile test (proof test) function is
“OFF”.  Fiber breakage may occur due io the taper reducing the fiber-
cladding diameter. The no proof test may cause also fibre breakage
after the installation.

<> Note - Th change the settings, refer to § 6.6 1 (Page 100) for the proof
test, and § 6.2.4 (Page 67) for the faper spiice

& Pressing (HELP» displays the instructions for key operation.

=0 Note : Press SHELEY when an error has accurred, and a_measure or
next kev operation will be given.
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§ 4.4. Fiber Stripping Operation

§ 4.4.1. Cleaning the Quter Coating
Cllean the fiber outer coating approx. 100 mm in length from the fiber end
with alcohol-impregnated gauze or lint-free tissue. If dust or other
impurities on the outer coating enter the fiber protection sleeve, burnoui or
breaking of fiber may result after completion of installation.

§ 4.4.2. Passing through Fiber Protection Sleeve

Pass one f{iber through the fiber protection sleeve.

Pass Fiber

Fig. 4-7. Setting Fiber Protection Sieeve

§ 4.4.3. Stripping and Cleaning
(1) Remove the fiber coating 30-40 mm with a siripping tool.

2 Check : After this operation. bandle the fher so as not to damage Its

bare glass

(2) Clean the bare part of the fiber with another alcohol-impregnated
gauze or lint-free tissue,

=D Check - After this operation, handle the fiber so 4s not to damage Its
b Check - Use a hieh quality alcohol, greater than 99% pure
D Check : Change gauze or lint-free tissue each time.




Page 31

§ 4.4.4. Fiber Cleaving

Follow the operating steps listed on the cleaver ( @ clamp, @ blade unit
and @ cleave button ).

{1y Open @ clamp and raise up & cleave hutton,
(2) Stide @ blade unit in the opposite direction as the arrow indicates,

{3} Set the fiber in the adapter.

& Note - The cleave Jength s 8-16 mm for 4 0.25 mm coated fiber and

168m g rted fiher

_a—@ Cleave Button

Fiber Adapter

Fig. 4-8. Setting Fiber
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{4) Gently close @ clamp until it clicks into place.

(5 Gently move @ blade unit forward and fully in the direction of the
arrow, holding it between thumb and index finger.

Fig. 4-9 Moving Blade Unit

(6) Lower, then press down @ cleave button until @ clamp opens.

Fig. 4-16. Handling Cleave Button
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{7 Raise up & cleave button and open @ clamp, then remove the fiber from
the adapter.

= Note : Very important fo keep fiber end-face gxtremely clean and

defect_free_Move fiber immediately to_splicing machine gnd
avoid anv contact with the fiber end.face

{8) Remove and discard fiber fragments and put into a proper disposal
container,

Fig. 4-11. Fiber Removal
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§ 4.5. Setting Fibers in Splicer

(1) Open-the wind protector.

(2) Open the left and right sheath clamps. Lifting the sheath clamps also
“opens the fiber clamps.

(3) Place fiber in the V-groove.

5 Cheek : Make sure the fiber is nof twisted when setting It into the
splicer.

8 Oheck - IF the fiber coating has cur! memoary. or bend memory | load
the fber in such a manner that the crown fcurvel of the
memoery is turn upnward.,

5 Check : Care.should be taken to prevent damage or contamination of
the fiber end-fage.  Fiber end-face contact on ANY jlem
Including Vegroove bottom may result in poor quality.splices

Optical Fiber Optical Fiber
L4 ]
B T e )
WSy
i R
— ) s P
- A T 3 LN

Fiber Clamp I Fiber Clamp
Sheath Clamp ™ T/ Sheath Clamp

Fig. 4-12. Setting Fibers
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{4) Gently close the sheath clamp while holding the fiber.

b Check - Observe fiber settine in the Veproove.  The fiber should rest
in the bottom of the V-groove. HReload fiber If it dees noi rest
properly,

5 Check - Fiber end.-face should rest between the V-groove tip and
glectrode centerline. It 1s unnecessary that the fiber end-face
be exactly at the midpoint,

(5) Repeat steps {3} and (4) for second fiber.
(6) Gently close the left and right {iber clamps.

(7y Close the wind protector.
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§ 4.6. Splicing Operation

The TSM-408 uses image processing to identify abnormal conditions that
sometimes cecur during the splicing process. A small portion of these
defects sometimes goes undetected and a poor quality splice occurs.
Visually inspect the fiber image on the menitor to confirm acceptance or
rejection during the various stages of the splicing process.

(1) Start of splicing
Pressing <SET> moves the left and right fibers forward.  After
completion of cleaning arc discharge, the fibers stop at the predetermined
position.

D Note : When the fibers are moving forward and they appearto hop up
and down. contamination mav he presentin the V-grooves or.the
fpher surface.  (lean the V-grooves and redo fiber preparation

(2) Cleave angle measurement and alignment operation
The splicer will measure each fiber's cleave angle and aligns the fibers
together in the X-axis and the Y-axis.

o .

PAUISEL-ON' Splicer will pause after cleave angle
measurament.

PAUSE2.ON: Splicer will pause after alienment

Visually examine the condition of the fiber end-face while the splicer is in
operation or at a pause.

5> Check - Even ifno cleaveangle error is displaved, press SBESETY and
redo fiber preparation if the following cases occur.

Crack 1 Incline

COP Y| U0

Fig. 4-13, State of Fiber End-face
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When the threshold of cleave angle error is exceeded an audible alarm
sounds and an error message is displayed. By pressing {HELP), confirm
the threshold of cleave angle srror.

Left Cleave Angle Right Cleave Angle
Threshold‘ of Cleave Angle Error

¥  PAUSE1

_ HELP:How 1o Operatée -
Tig. 4-14. Pause State

I pause feature is enabied, press {SET» to continue to the next step.

=> Note : Tb change threshold of cleave angle error, refar fo § 6.2.2 (Page
B

=> Note : The splicer can continue splicing with the displaved cleave

angle error. b make the splicer unable to do so, refer to £ 6.6.3
(Page 105). A password s required fo change this seiting.

5 Note : The cleave angle displav_may be disabled.  Refer to § 6.6.1

(Page 100),
..... P Note ; The efad and core axls offsets display may be enabled. FHefer

to§ 661 Fage 100
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(3) Heating with arc discharge

After aligning the fibers, the splicer will produce a high voltage arc
discharge to fuse the fibers together. During arc discharge, cbserve the
fiber image on the monitor screen.  If some part of the image exhibiis an
extremely bright glow (hot spot), which is created by burning
contaminants located on the surface or end-face of the glass, there is a
possibility of the fiber core will be deformed. Although deformation can
be detected by the loss estimation function, a re-splice js recommended.

W% ARC ## 158 auBfiilela

; the number of
arc discharges
after electrode
replacement.

1:SM
Fig. 4-15. Fibers Being Spliced

(4) Splice Ingpection
When the spliced state is abnormal, the splicer displays an error
message “FAT” “THIN" or “BUBBLE.” For details of errors and cause,
refer to § 8 {Page 119), In the event a defect occurs and is not detected
by the splicer, a re-splice is recommended.

Bubble Separation Thin’ " Too Fat

P

-3 O 3 3

Fig. 4-16. Examples of Incorrect Splicing

e Note A sliehtly fat splice Js normal.  There is no problem with _the
splice Joss and reliability

& Note - The splicer can proceed to the next step even with the displaved
error “FAT” “THIN” or “RUBBLE.” To make the splicer unable
to proceed, refer to § 6.6.3 (Page 105). A password is required (o
change this sefting,
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(b} Splice loss estimating
The estimated splice loss is displayed on the screen.

FiNISH

o Estimated
Splice Loss

~ HELP:How to Operate
Fig. 4-17. Result of Fiber Splicing
When the threshold of loss error is exceeded, an error message is

displayed. The splicer also checks the core angle when using SPECIAL
mode, and indicates an error message when the threshold is exceeded.

D Note - To chanee the threshold of loss error or core angle error, refer to
§ 6272 (Page 61)or 8§ 624 (Page 67}

& Note : The snlicer can proceed fo.the next step even with the disnlaved
Joss error_or core angle erron 1o make the splicer unable to
nroceed. refer to § 6.6.3 (Page 105}, A password is required £o
change this setting.

In some cases the splice loss can be improved with the re-arc feature.
Press the (ARCY. After re-arc discharge, the splice inspection and loss
estimation are repeated.

> Nate - There are cases when the splice loss will deteriorate after re-arc
discharee.  Tb disable re-arc discharge or limit the number of
repetitions. refer to § 6.6.3 (Page 105). A password is required
to change this setting., '

{8) Storing sphce result
Press <SETY or open the wind protector and the splicer will
automatically perform the proof test and stores the splicing result.

=5 Note  Th enfer a comment f the splice result or cancel the storage,
nress SENTD in [RINISH] state . Refer to § 6.5.1 (Page 95).
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§ 4.7. Fiber Removal
{1) Gpen the wind protector.

& Chack - Heater clamps should be gpen, ready fo receive fiber and

splice protector sleeve

{2) Open the left sheath clamp (which also opens the {iber clamp), holding
the left fiber in vour hand. Then, open the right sheath clamp.

(3} Remaove the right fiber from the splicer, holding iin your right hand.

§ 4.8. Reinforcing the Splice

{1} Slide the fiber protection sleeve to the center of the splice and move it o
the tube heater.

=P Check : Make sure the sphice point and fiber protection sleeve are in

the center of the tube heater,

= Check . Make sure the reinforcing materigl (metal rod) is placed
downward,

& Cheel: M Ther i ¢ twigted.

Center the splice point and the sleeve.

[ I
40mm Sleeve . P o FP-03 {L.=40)
60mm Sleeve | FP-03

Fig. 4-18. Setting in Tube Heater
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(2) While applying tension te the fiber, lower the fiber inte the tube heater,
The left heater clamp will close automatically.

(3) With tension still applied to fiber, close the right heater clamp with your
left hand.

=2 Check : Check sgain to see that the splice peint and fiher protection
sleeve are in the center of the tube heater.

(4} Press (HEATY to start a tube-heating cycle. Upon completion of
heating, audible alarm sounds and the heater LED turns off.

=0 Note : To abort. the tube heating cvele. press CHEAT>.. Then, the
heater LED will start blinking. . By pressing (HEAT) again
while the LED 1s biinking. the tube heating cvele will be aborted,

{5) Cpen the left and right heater clamps. While applying tension to the
fiber, gently remove the splice reinforcement.

=D Note ; On cccasions the fTher protection sleeve mav. adhers to the
bottom of the tube heater. Simplv use a cotton swab or similar
soft {in obiect to gently push. the fber protection sleeve to

dizlodge.

(8) Visually check the splice reinforcement for bubbles and mmpurities:
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§ 5. Maintenance of Splicing Quality

§ 5.1. Cleaning and Checking before Splicing

Critical cleaning points and maintenance checks are described below.
§ 5.1.1. Cleaning V-grooves
If contaminants are present in the V-grooves, correct clamping may not

oceur, resulting in higher splice loss. The V-grooves should be frequently
inspected and periodically cleaned during normal operation.

(1) Open the wind protector and fiber clamps.
{2) Clean the bottom of the V-groove with an alcohol-impregnated thin
cotton swab as shown in Fig. 5-1. Remove excess alcohol from the V-

groove with a clean dry swab.

2 Check - Use g high gualitv alcohol, greater than 89% pure.

> Check - [ise care not to contact the electrode tips

= Ch ) tu X 7] nre ning the V-groow h

Cotton Swab

V-grooves

Fig. 5-1. Cleaning V-grooves with Cotton Swab
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(3 If the contaminants in V-groove cannct be removed with an alechol-
impregnated thin cotton swab, use a cleaved fiber end-face to dislodge
contaminants from V.groove bottom. Repeat step (2) after this
procedure.

Cleaved Fiber

V-groove

Fig. 5-2. Cleaning V-grooves with Cleaved Fiber




Page 44

§ 5.1.2. Cleaning Fiber Clamp Chips

If contaminants are present on the clamp chips, correct clamping may not
oecur, resulting in poor guality splices, The fiber clamp chips should be
frequently inspected and periodically cleaned during normal operation.

{1y Lift up the fiber clamps.
(2) Clean the surface of the chip clamp with an aleoholimpregnated thin

cotton swab as shown in Fig. 3-3. Remove excess alcohol frem the clip
clamp with a clean dry swab.

= Check @ Use g high quality aleohol greater than 89% pure

Fiber Clamp Chips

Fig. 3-3. Cleaning Fiber Clamp Chips
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§ 5.1.3. Cleaning Wind Protector Mirrors .

If the wind protector mirrors become dirty, the core positicn may be
incorrect due to decreased optical path clarity, resulting in higher splice
loss.

(1) Clean the mirror surface with an alcohol-impregnated thin cotton swab
as shown in Fig. 5-4. Remove excess alcohol from the mirror surface
with a clean dry swab.

D (Cheek - [lse g high oualitv alcohol, greater than 99% pure.

{2} Mirror should be ¢clean and smudge free.

Wind Protector Mirror

Fig. 5-4. Cleaning Wind Protector Mirrors
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§ 5.1.4. Cleaning Fiber Cleaver

If the cleave blade, clamp pads or cleave button anvil of the fiber cleaver
becomes contaminated, cleaving quality could possibly degrade, and the
fiber surface or end-face may become contaminated resulting in higher
splice loss. Clean the cleave blade, clamp pads or cleave button anvil with
an alcohol-impregnated thin cotton swab as shown in Fig. 5-5.

Blade Clamp Rubber

Fig. 65-5. Cleaning Fiber Cleaver
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§ 5.1.5. Arc Power Calibration

Atmospheric conditions such as temperature, humid:ity, and pressure are
constantly changing which create variability in the arc temperature. The
splicer contains a temperature, humidity, and pressure sensors that are
used in a constant feedback monitoring control systern to regulate the arc
power at a constant level

Changes in arc power due to electrode wear and glass adhesion cannot be
corrected automatically. Also, the center position of arc discharge
sometimes shifts to the left or right. In this case, the fiber splicing
position has to be shifted in relation to the arc discharge center. It 1s
necessary to perform an arc power calibration to eliminate both of these
issues.

b Note o Performiny the [Arc Calibration] function.chapges the arg
nower “factor” value.  The factor value Is use in the algorithm
program for all splicing. The arc power value will not changein
the splice modes.  As a example. set_value of arc power will

n unchanged at ts alter call ]

=5 Note + The result of arc power calibration affects all of the 40 splice
modes provided. f.e. If does not affect the currentlv selected

maode.only.

< Note : If are power hag been changed intentionally in a special mode,
the set value will not return fo the standard value (29 hits) by

the arc power calibration.
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Qperation Procedure

2 Check - For are calibration, use g normal SM or DS fiber  [Using a
special or multi-mode fiber produces an error in the splicing
restdt,

TAFe Catfibration

(1) Press {A> or (¥ to move the
cursor to [Arc Calibration] 1n the
[Power-On Menu] or [Main Menu]. - : - i
Pressing (ENTY displays the screen [N intg thé splicer .
shown right.

. Préopafe and {oad the

ENT :Exgéute
EXIT:Extt

(2) Set the cleaved fibers into the L
splicer. - Fig. 5-6. Arc Calibration 1
= Note ; Dust adhesion to the fiber

surface may. produce. incorrect_arc calibration result.  When
dust exists on the fiber surface, prepare and set the [ihers again.

ef Note : The threshold of cleave angle errer does not Jlink with that set
in the currently selected splice mode cleave setting. A special
threshold of vieave angle errvor is used fust for the arccalibration
function. _Th change the special threshold, refer to § 6.6.3 (Page
106). A password Is required to make this change

{3y Pressing <ENT? executes the following sequence:

@ The splicer generates arc discharges before fibers enter display. By
measuring center position of arc discharge, the splicer calibrates the
fiber splicing position.

@ Fibers are spliced together with extreme axial offsets intentionally,
preparing for arc power calibration.

® Multiple re-arcs occcur as splicer measures axial effset change by
surface tension movement.
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(4) Upon completion of measurements, . {iiiEEE R AL 1M
the following result is displayed on ; : —-
the screen.

“ Test Finish ” message

This message Indicates that the
calibration of arc power and splicing
position  has  been  -completed
guceessfully.

{EXITY : Ends this function.

“ Test Again” message
This message informs that the
calibration of arc power and splicing
position has been finished, but due fo - ENT RepoaT
excessive change between before and EXIT ExIL
after factor walue numbers, arc LR -
calibration should be repeated. §1g 5.8. Arc Caili)ratmn 3

{EXIT?: Ends this function.
{ENT»: Repeats arc calibration.

> Note : Depending on. the environmental conditions or the electrode
condition, it may become necessary. torepeat arc calibration until
the “That Finish” message. appears.  In some. cases, It Is
allowahble to judee the arc power to have been calibrated correctly
by three repetitions of gre.calibration.  Th sel the splicer so as to
ofve the “Test Finish” message.when the set number of arc
discharces is _exeeeded refer to to § 6.6.3 (Page I 05) A
password is required to change the setting,

o Note : Though the term ‘calibration” is emploved here, the splicer is
not Calibratable Item.  Measuring instruments such as OTDEs
and Power meters are Calibratable Hems.  The splicer does not
require periodical factorv calibration.  However the splicer 18
recommended to have periodic Service and Fouting Maintenance
for opdimum performance.
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§ 5.2. Periodical Checking and Cleaning

In crder to maintain the splicing quality of the splicer. the points of
periodical inspection and cleaning are recommended.

§ 5.2.1. Electrode Replacement

Blectrodes wear with use and also must be cleaned periodically due to
silica oxide buildup. It is recommended that the electrodes should be
replaced after 1,000 arc discharges. When the number of arc discharges
reaches a count of 1,000, a message prompting to replace the electrodes is
displayed immediately after turning on the power. Using the electrodes
without a replacement will result in greater splice loss and reduced splice
strength.

= Note : Arc discharge count alarm for elecirode replacement may be
chaneed Referto 8§ 6.6.3 (Page 105). A password Is required to
make this change.

Replacement Procedure

(1) Execute [Electrode Replacement] in [Maintenande Menu].

(2) Instruction messages will appear on the screen to turn off the power.
Press and hold CON/OFFY till the LED color changes from green to red.

(3) Remove the old electrodes. For the method of replacement, refer to Fig.
5-9.

(4) Clean the new electrodes with alcbhol-impregnated clean gaugze or lint-
free tissue and install them to the splicer.

= Check - Lse apnroved electrodes ELCTI-25 for FSM-405_  Always
replace them as.a pair.

D heck - Be careful not to damage the electrode shafl or tips when
cleaning and. Installing in the gnficer Anv._damaged

electrodes should be discarded.

D Check : When installing the electrodes, tighten screws. no more than
fneger teht while pushing the electrode collars against the
eloctrode fixtures  Incorrect installation of the electrodes
may result In greater splice loss or damage fo the discharge

o
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Electrode Cover (Rear)

Klectrode Fixture m——1-ig

Electrode

Fig. 5-9. Replacing Electrodes

(5) Turn on the power, prepare and load fibers into the splicer and press
(ENT». After executing the arc calibration, the splicer will repeat arc
discharge 30 times in succession to stabilize the electrodes.

=5 Note - When the fibers melt back as a result of repeated arc discharge

the splicer will pause

Set new cleaved fbers into the splicer to

complete the electrode stabilization process... Fress (ENT} to

t nLous
(6) Upon completion of repeated arc discharge, the splicer executes arc

calibration again. Operator should repeat arc calibration until the

“Test Finish” message appears.
to § 5.1.5 (Page 47).

For details of the arc calibration, refer
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§ 5.2.2. Rotating Cleave Blade

If the cleave blade is worn or damaged, the fiber end-face quality will
degrade even if the blade is cleaned. The blade should be rotated to next
UNWorn position,

On the side of the cleave blade, a label is affixed fo the cleaver which
identifies the twelve different blade sections. The new cleaver when
shipped is set at the No. 1 section. It is recommended the operator use
the biade section in series from 1,2,3, etc. When all of the 12 sections
have been used, replace the blade with a new one. The blade 1s capable of
cleaving approximately” one thousand- times per section, for a total of
twelve thousands cleaves. It is recommendable that the blade rotation
accur at the same interval as electrode replacement.

Rotating Procedure

(1) Loosen the fixing screw of the blade unit using a precision flat-head
screwdriver. The width of the screwdriver should be no greater than
2.0mm. : -

(2) Rotate the blade to the next highest number. Then, re-tighten the
fixing screw securely.

Blade Unit

Blade

Fixing Screw

Fig. 5-10. Rotating Blade

"B Check - When rotating the. blade, do not touch the cutting edge
Move the blade with a thin cotton swab_ for easy and sale
rotation. : .




o
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§ 5.2.3. Diagnostic Test

The FSM-408 has a built in diagnostic test feature that allows the operator
to perform a simple one step evaluation of splicer performance covering
several different critical variables.
<> Note o Perform this function in the event of trouble in the splicer
operation.

Operation Procedure
(1) Change the screen from [Main Menu] to [Maintenance Menu] and
execute [Diagnostic Test]. The following checks will be made.

Check Item Description

Measures and adjusts the brightness of the
ilumination LED.

2 Motor Check | Checks for operation of each motor,

Checks the optical path for dust or dirt and
judges whether they disturb fiber observation,
If contamination exists, this function indicates
location.

Measures fiber-stuffing  distance during
splicing and adjusts the motor rpm.
Automatically calibrates the arc power factor
and fiber splicing position.

Checks for normal operation of the input and
output terminals of the internal cireuit.
Checks the memory of the internal circuit.

1 LED Check

3 Dust Check

4 Stuff Check

Arc Calibration

ot

6| 1/0 Port Check
7 | Memory Check

mto ﬁgim rand press {EN Z’L

{2) Upon completion of all checks and adjustments, a list of results is
displayed.

D If the dust check result is not good, clean the objective lenses, refer to §
5.2.4 (Page 54). Clean wind protector mirrors, refer to § 5.1.3 (Page
45). In case contamination cannot be eliminated by lens cleaning,
there is a possibility the contamination may have entered the inside of
the optical path. Please contact your nearest sales agency.

@ The dust check and stuff check functions exist as independent
ingtructions in [Maintenance Menu]. It is possibie fo execute them
independently.
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§ 5.2.4. Cleaning Objective Lenses

If the surfaces of the objective lenses become dirty, normal observation of
the core position may be incorrect, resulting in higher splice loss or poor
splicer operation. Therefore, clean them at xegular intervals, Otherwise,
dirt may accumulate and become impossible to remove,

(1) Before cleaning the objective lenses, always turn off the splicer.
(2) Remove the front and rear electrode covers,

(8) Gently clean the lens surface with an alcohol-impregnated thin cotton
swab as shown in Fig. 5-11. Using & cotton swab, starting in the
center of the lens, move the swab in a circular motion until you spiral to
the edge of the lens surface. Remove excess alcohol from the mirror
surface with a clean dry swab,

b Check : L ol lity aleohal ; o
b Check - Be careful not to bend the electrodes

Cotton Swab

Fig. 5-11. Cleaning Objective Lenses

{4) The lens surface should be clean and smudge free.
(%) Reinstall the front and rear slectrode covers.

(6) Turn on the power and make sure no smudges or streaks are visible on
the monitor screen. Press <X/Y» to change the screen and check the
state of the lens surface on both the X- and Y-screens. Perform dust
check as well.




Page bb

§ 5.2.5. Complete Discharge of Battery Pack

The battery pack (BTR-05) uses NiMH cells. If the batiery pack were
recharged repeatedly even though a sufficient capacity still remains, a
memory effect would make it seem as if the battery capacity has decreased.
If such a phenomenon occurs, execute [Battery Discharge] to reduce the
remaining capacity to zere, Then, recharge the battery pack to restere
the capacity. It is recommended that complete discharge of the battery
pack should be performed every month.

=5 Npte ; If the splicer is left in the normal power-on state, the splicer
will shutdown before the batterv is discharged completely,

Operation Procedure

3

(1) Insert the battery pack inside the Battery Discharge
splicer that iz intended to
discharge completely, and turn on B sEhaFEing. ..
the power. 12,1V

{2) Change the screen from [Main
Menu] to [Maintenance Menu] and
execute [Battery Dischargel. EXITExit

Fig. 5-12. Complete Discharge of

{3) The {Battery Discharge] screen is Battery Pack

displayed, and the remaining
battery voltage is indicated.

55 Note : The power saving function turns off automatically.

=0 Note ; Press (EXITD to stop discharging.

(4} Upon completion of full discharge, the buzzer sounds and the power
turns off.

> Note  If the batterv pack is near full charged 1t will take
approximately three hours to discharge it completely,

{5) Recharge the battery pack.
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§ 6. Menu Commands

§ 6.1. Menu Commands Tree

Main Menu

lice Mode Menu

Seo § 5.1.5 (Page A7),

Memory Menu

Display Memory

_(ENT»

FARMAEARENARSUSENEINERERENE

{EXIT?

{ENTY
i o

{EXITS

MM NN R NP ENBNSARAARARAE R REA P EREY
AERERE RSN RREEERARIEAEACRINLUSEN O L

| Ciear Memory

{ENT>

R T T LT

{EXIT>

e AR AENE R AR RN AN R E NG RV R F R T U AR R R AT E o ol

T T T TR E SRS TR PP PP FRTRY -

Conf-ig‘ura-ti'nri's _

FanEAERARD

At MBS ERINANNERIERREREANSE

AV-!—ENT Select
ap:Change Page
EXITIEXi T r

See “ 6{‘ (Page 1(}0)

Fig. 6-1. Menu Commands Tree (1)
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Splice Mode Bdit 172
TFE ber“rype TUSM |
mMode Titlael

e su
| Mode Title2
Standard SM
Clieave Limit 3.0
. Loss Limit

See §6.2.1 (Page 58). - See § 6.2.2 (Page 59).
See § 6.2.4 (Page 65).

G

See § 6.3.1 (Page 88). See § 6.3.2 (Page 90).

‘Maintenance Men

M Dust check I Motor Drive
Stuff Check . h -Battery Discharge
CENTY Didghpstic Test - ({) (b} Seft Calendar

4. RepiaceEEectrodes ) P Ma!ntenance { o
ITTTITLILIY

{EXIT>

. ‘oee§ 6.7 (Page 112)

Fig. 6-2. Menu Commands Tree (2)
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§ 6.2. Splice Mode

The splicer has 40 splice modes whose settings can be changed. Before
splicing, select the most appropriate splice mode for the fiber that is going to
be spliced.

(1) In each of the 40 splice modes, the following settings are stored:
« Setting to control the arc discharge
+ Setting to calculate estimated loss
+ Setting to contrel aligning and splicing operations
+ Threshold at which an error occurs
These settings finely control the aligning and splicing operations.

(2) The splice mode settings need to be optimized according to the types of
fibers. Some expertise may be necessary for optimization. Therefore,
pre-install settings for typical fibers optimized by Fujikura are stored
inside the splicer at factory before shipping. The optimized splice
modes stored are as follows:

Splice Mode Description
oM Used to splice standard Single Mode fibers:
MFD : 9 - 10 um; Wavelength : around 1310nm,
Used to splice Dispersion Shifted fibers:
DS MFD : 7 - 9 um; Wavelength : around 1550nm.
Also used to splice WDM fibers.
Used to splice Multi Mode fibers:

MM Core Diameter : 50.0 - 62.5 um.
Automatically identifies the type of fibers to be spliced by
AUTO ohserving the core profile, and automatically selegts the
most appropriate one out of the SM. DS and MM splice
modes. Refer tc § 6.2.3 (Page £6).
SPECIAL A set of splice modss for special fibers, including the

attenuation splice mode and the manual splice mode.

Fig. 6-3. Types of Splice Modes

(3) The SM, DS, MM, AUTO and SPECIAL modes are stored in the
“Database Area” as shown in Fig 6-4. The splice modes stored in this
“Database Arez” cannot be changed. Alternatively, the above-
mentioned 10 eplice modes are stored in the “User Programmable Area”
that enables the user to change them freely. At the time of shipping
from factory, the SM, DS, MM and AUTO modes in the "Database Area”
are copied onto the “User Programmable Area”.
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User Programmable

Area (40 modes)

SM
Standard SM

DS
Standard DS

Database Area
{4 modes)

1 1 SM
Standard SM

MM
Standard MM

COFY

2: {1 bS
Standard DS

AUTO
SM/DS/MM

SM
Standard SM

®
o
@

39:

MM
Standard MM

3. | MM
Standard MM

4 {AUTO

SM/DS/MM

Read-out only

Database Area
for SPECIAL mode

40:

AUTO
SM/DS/MM

CCoPY

SPECIAL modes
See § 6.2.4 (Page 65)

Read-out only

Fig. 6-4. User Programmable Arca & Database Area

For descriptions of the splice modes, refer to the following:

§6.2.1 Splice Mode Selection «sexrrreeremrrersrens Page 60
§6.2.2 Editing SM, DS, MM and AUTO Modes -+ Page 61
§6.23 AUTO Mode »+-erererrersrrmrmiineannns Page 66
§6.2.4 SPECIAL Modes -« reerrrrrrserrareennaen. Page 67
§6.2.5 Splice Loss Estimating Function:---o+-r-- Page 78
§ 626 ECF Sphce ................................ Page "?9
§6.2.7 Manual Splice Modg»-»ssmreremmaraeraness Page 80
§6.2.8 Attenuation Splice Modeg »+rrre-ereeerenen Page 82

§6.2.9

Splice Mode Initializing / Rearrangement Page 86
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§ 6.2.1. Splice Mode Selection
Select the most appropriate splice mode for the fiber to be spliced.

{1) Move the cursor to the [Splice Mode Menu] in the [Main Menu] (or
[Power-On Menu]} and press (ENTY.

(2) The [Splice Mode Select] screen is displayed. Press (&2 or {¥> to
move the cursor to the splice, and press {ENT?.

{(3) The splice mode currently selected is displayed at the lower left of the
[Main Menu] (or [Power-On Menu]). Make sure your selection is right.

- {Min Menu

]

or [Power-On Menu]

Fig. 6-5. Splice Mode Selection

= Note : 1o initialize the splice modes or rearrange them so as to be
Te visib] ; :

“ 2 fl Eﬁ , S“’“ . Zl ; ?
£.2.4 (Page 67),
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§ 6.2.2. Editing SM, DS, MM and AUTO Modes
The settings stored in the splice modes are changed in the following ways:

(1) Open the [Splice Mode Select] screen. Press {4} or (¥ to move the
cursor to the splice mode to edited, and press < 3.

{2) The [Splice Mode Edit] screen is displayed. Press (&Y or {¥ ¥ to move
the cursor to the parameter whose setting vou want to change, and
press {ENTY. For details of parameters, refer to next page. How to
change numerical values is displayed in the lower section of the screen.

(3) After changing the setting, press {EXIT) to return to the [Splice Mode
Select} screen.

-Sp1ice Mode Se1egt.
- Standard SM

Standard ms_:

Standard MM

Splice Mode Edit 272 |
Arc Time

‘Mode Titiel 1
2000 ms |
Cigan ing Arg , 30 ms

R 4> (P
. “Standard SM M BRal Rearc Time 800 ms |
Crleave Limit 3.0 ; "
020 db

Mode TitieZ

lect i
nge Page
T r

Fig. 6-6. Editing Splice Mode
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Parameter

Description

Fiber Type

+ Select an appropriate fiber type cut of those in the SM /DS /
MM / AUTC mode, referring to Fig. 6-3 (Page 58).

+ When the [Fiber Type] is changed, all settings in the splice
mode being edited are initialized. When initializing a new
fiber type, the splice mode stored in the “Database Area” of
Fig. 6-4 (Page 59) is overwriiten on the splice mode being
edited. Always sel the [Fiber Tvpe] before attempting to
change other settings.

+ For details of splice mode initializing or rearrangement, refer
to § 6.2.9 (Page 86).

Mode
Titlel

» The characters entered in this field are displayed as the
name of splice mode at the lower left of the screen of the
splicing operation being in progress.

» Maximum number of characters : 7 (SM /DS / MM mode)
4 (AUTC meode)

_ GAP SETTING

Mode Titlel

Fig. 6-7. SM / DS/ MM / AUTO Mode (1)
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Parameter Description

« The characters entered in this field are displayed on the
{Splice Mode Select] screen.

+ Maximum number of characters : 15
Skl ice Mode Select

Mode

Tilez | Mode Titlel - B ~-Mode Title2

Mode Title ] - TEiss S 3 r.
Mode Tiele? 2 ~Mode Title2

Sets the threshold of cleave angle error. When both or one of
the left and nght cleave angles measured exceeds the
threshold, an error message is dieplayed.

.

+ Setting Range : 0.0 (OFF} - 10.0° Step:0.1°
Initial Setting : SM 3.0°, D5 2.0°, MM 5.0 °, AUTO : 3.0 °
“OFF" : Does not make judgment on cleave angle.

The threshold of cleave angle error is an important
parameter that governs the splicing quality. The initial
seiting is a value set rather high with consideration to the
worst performance of the fiber cleaver and the splicing yield.
To select as low a value as the cleaver performance and
splicing yvield permit (fess than 2.0 °) is recommended.

Cleave

+ Even if a cleave angle error occurs, pressing {SET? enables
the splicer to perform splicing in disregard of the displayed
error. To make the splicer unable to do so, refer to § 6.6.3
(Page 105}

The threshold of cleave angle error set herein has no
connection with that in the [Arc Calibration]. To change the
threshoid for the [Are Calibration], refer to § 5.1.5 (Page 47),

Fig. 6-8. SM/ DS/ MM / AUTO Mode (2)
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Parameter

Description

Lioss Limit

Sets the thresheld of estimated loss error.  When the
estimated loss is higher than the threshold, anerror message
is displayed.

+ Setting Range : 0.00 (OFF) - 1.00 dB, Step:0.01dB

P

Initial Sstting ; 0.204B
“OFF” : Does not make judgment on estimated loss.

Even if an estimated loss error occurs, pressing {SET>
enables the spiicer to perform splicing in disregard of the
displayed error. To make the splicer unable to do so, refer fo
§ 6.6.3 (Page 105).

Arc Power

+ Inthe SM/ DS/ MM/ AUTO mode, the [Arc Power] is fixed at

20 bits. Changing the arc power may improve the splice loss
temporarily, but will worsen the long-term mean splice loss in
most cases. Therefore, the [Arc Power] is fixed and is not
changeable.

« In case the arc power has varied due to degradation of

electrodes, it can be corrected to an appropriate level by [Arc
Calibration]. We recommend t¢ perform [Arc Calibration]
before splicing. Referto § 5.1.5 (Page 47).

+ When the [Arc Power] needs to be changed to splice special

fibers, use the SPECIAL mode. Refer to § 8.2.4 (Page 67).

Arc Time

» In the SM or DS mode, the [Are Time] is fixed at 2000 ms,

In the MM mode, it is fixed at 3000ms. Changing the {Arc
Time] may improve the splice loss temporarily, but will
worsen the long-term mean splice loss, In most caszes.
Therefore, the [Arc Time] is fixed and is not changeable.

+ When the [Arc Time] needs to be changed to splice special

fibers, use the SPECIAL mode. Refer to §6.2.4 (Page 67},

Fig. 6-9. SM /DS /MM /AUTO Mede (3)
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Parameter Description

+ When setting the end-face gap between fibers, short arc
discharge is performed to remove fine dust from the fiber
surfaces. The time to perform cleaning arc discharge 1s set
in this field.

Cleaning

Arc + Setting Range : 0 (OFF} . 1000 ms, Step: 10 ms

Initial Setiing : 30 ms
“OFF" : Does not perform [Cleaning Arc) discharge.

- In the case of carbon coated fibers, set the parameter at 100
ms to remeove carbon from the fiber surfaces.

- A high splice loss after splicing can be decreased by re-arc
discharge, in some cases. The re-arc time is set in this field.

+ By pressing {ARCY on the [FINISH] screen, the splicer
performs re-arc discharge.

Rearc Time | * Setting Range : 0 (OFF) - 30000 ms, Step: 100 ms
Initial Setting : 800 ms
“OFF" : Does not perform re-arc discharge.

+ There are cases in which the splice loss worsens by re-arc
discharge. To limit the number of re-arc discharges or
disable re-arc discharge, refer to § 6.6.3 (Page 105).

Fig. 6-10. SM /DS /MM /{AUTO Mode #4
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§ 6.2.3. AUTC Mode

The AUTO mode automatically identifies the type of fibers to be spliced by
observing the core profile, and automatically selects the appropriate
program from the SM, IS and MM modes. The AUTO muode is effective in
cases where the type of fibers to be spliced is not always identical. It can
prevent mis-splicing of different splice mode.

Fiber identification can be confirmed as follows:

{1} The result is displayed at the lower left of the screen during the
splicing operation.

Selected
Splice Mode ™

Fig. 6-11. Auto Fiber Type Discrimination
(2) Pressing {HELP? with the splicer in the [PAUSE] state displays the
result.

Note the following conditions and restrictions:

(1) Only standard SM, DS and MM fibers can be identified with this
mode. In the case of special fibers having an intermediate core
profile, do not use the AUTO mode because misjudgment may result.

(2) The splicer identifies the left and right fibers independently. If they
are dissimilar, the splice mode can not be selected. In this case, the
splicer displays an error message.

(3) Extremely dirty fibers may lead to misjudgment.

(4) Using the AUTO mode makes the splice time longer than normal
hacause the time required for identification.
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§ 6.2.4. SPECIAL Mode

(1) In the SPECIAL mode, many splice parameters can be set as compared
with the SM, DS and MM mede. Concerning the are discharge, the
following parameters can be controlled.

G J
D ‘_Q ‘ H H
ARC g
Discharge Al B
; K L
Z1, Motor i
Motion I
' M

A: Prefuse Power, B: Arcl Power, . C: Arc2 Power,
1): Cleaning Arc, B Prefuse Time,
F: Forward Time related to Overlap, G: Arcl Time,
H: Arc2 ON Time, I: Arc2 OFF Time, o Are? Time,
K: Taper Wait Time, L: Taper Time, M: Taper Speed,

N: Rearc Time

Fig. 6-12. Arc Discharge Parameters in SPECIAL Mode

(2) To select a SPECIAL mode, set the [Fiber Type] to “SPECIAL” on the
[Splice Mode Edit] screen.

Splice Mode Edi b

Splice Mode Edit 172 _ 8p
' | L

! ir Type
Mode T i

<M {ENT?
. e DS ’
Mode T P

=1 SAVE [y YN .
toss L = el

AYLENT :Select _
EXITIEXIE i EXT T ExTt

Fig. 6-13. Change to SPECIAL Mode
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The splice modes stored in the “Database Area” for the SPECIAL mode are
displayed.  Select an appropriate mode and copy it into the"User Programmable
Area”.  If the splice mode that is necessary is absent. copy & similar splice mode
and optimize it using the edit function.

User Programmable Database Area
Area (40 modes) for SPECIAL mode
1. 1SM 1: §SM-SM
Standard SM Standard SM
2: 1DS 2 1DS-DS
Standard DS Standard DS
3 MM 3 | MM-MM
Standard MM Standard MM
4: FAUTO 4 | MANUAL
SM/DS/MM Manual Splice
50 {SM COPY 30 VATISM)
Standard SM | Attenuation] SM
. 6 FATHDS)
: Attenuationl DS
7o { AT2(SM)
35: § MM Attenu? SM 3dB
Stapdard MM 8: AT2(DS)
40: JAUTO _Adeny? DS 3B
SM/DS/MM 9: TAT2(MM)
Attenpuation? MM
10 JLF-LF
JLEAL
®
®
*

Fig. 6-14. Database Area for SFECIAL Mode

5 Noge - Ttem 4 “MANUAL™ in the gbove “Database Arca’ is the mannal splice
mode.  Fordetails, yveferto § 6.2.7 (Page 80y Items. 5 — 9 “ATI” and
“AT2Y are the aiteuuation  splice prodes Setrable parameters are
different, so.refer to § 6.2 8 (Page 82)

<D Note - Using the SPECIAL mode makes_the_splice_time_longer. than normal

because the time required to estimals. the splice loss becomes longer,
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Splice Mode Edit 147
Mode Titiel i

: S-S0
. Wode TitieZ
Standdrd SM

iice Moge Ed e
T Core

Loss L.imit ‘o
Core Angle Limit

$piice Mode Ed it
P Cleaning Arc

Fig. 6-15. Lditing SPECIAL Mode
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Parameter

Description

Fiber Type

¢ When the [Fiher Type] is set 10 *SPECIAL.” the splice modes stored
in the “Database Area” of SPECIAL mode are displayed. [ the
splice mode that is necessary is absent. copy a similar splice mode
anct optimize it using the edit function.

= When the [Fiber Type] is changed. all settings of the splice mode being
edited are initialized. When intizlizing a new fiber type. the splice
mode stored in the “Database Ares” ol Fig. 6-14 (Page 68} is
overwritten on the splice mode being edited.  Always set the jFiber
Type] belore attempting Lo change other setlings.

« For detsils of splice mode initializing and rearrangement, refer 1o
6.2.9 (Page 86).

Modge Titlel

Made Titie2

« Same as in case of the SM /DS / MM / AUTO mode.  For details of
[Mode Titlel], refer to Fig. 6-7 (Page 62). For details of [Mode
Title2], refer toFig, 6-8 (Page 03).

= Sets the aligning method for fibers.

» Selection items:
“Core™ / *“Clad™ / “Manual™ / “ATL" /“AT2" /“AT2-MM”
“Core™ : Aligns fibers by core position.
“Clad” : Aligns fibers by cladding center position.
“Manual™ @ Aligns fibers manually.
AT [#AT2" [ “AT2-MM™ : Performs attenuation splice.

s Selecting “AT1™ / “AT2" / “AT2-MM” changes the types of arc
paramelers and the [Splice Mode Edit] screen to the special
attenuation splice.  For the setling method, refer 10§ 6.2.8 (Page 82).

= Selecting “Manual™ automaticaily fixes the [ECF] and [Auto Power]
funetions to "OFE”

= Selecting *Clad™ automatically fixes the [Focus] function to"Edge.”
And. it also fixes [ECF] and {Auto Power] functions to "OFF.”

Fig. 6-16. SPECIAL Mods (1)
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Parameter Description

+ Sets the focal point during fiber chservation.
+ Setting Range : Auto - 0.10 - 0.50 - Edge, Step :0.01

+ The focal plane moves near the core with an increase in
numerical value and moves away from the core with a
decrease in numerical value, This value is difficult to
optimize, it is vecommended to usuaily set this function to

Focus “Auto”  1Inthe case of "AUTO,” the left and right fibers will

he focused independently, se optimal focusing is possible

even when splicing dissimilar fibers. When entering a fixed
value, use “0.23” as standard.

.

For such fibers whose core cannot be observed (e.g., MM
fiber), set this function to “Edge” (cladding focus). Setiting
to “Edge” automatically fixes the [Align] and [Est. Mode] to
“CLAD” and the [ECF] and [Auto Power] functions to “OFF”

+ Sets the axial offset ratio when aligning fibers using the
ECF. For details of ECF, refer to § 6.2.6 (Page79).

- Setting Range : OFF - 0.05 - 0.60, Step: 0.01
“OFTF”": Does not use ECF for aligning.

+ The axial offset ratio becomes greater with an increase in
numerical value and smaller with a decrease in numerical
value. As the value is difficult to optimize, it is

ECF recommendable to usually set it at “0.35” In the case of

splicing with [Arc Time] of 5 seconds or more, it is

recommendable to set this function to “OFFE”

« ECF is not applicable when the [Align] function is set to
“‘CLAD" or “"MANUAL Therefore, thig function is
automatically fixed to “OFE”

» Selecting [ECF] to “OFF” automatically fixes [Auto Power] to
“OFF",

» Used to optimize arc power according to core eccentricity. It

Auto Power| | . o o
is used in combination with ECF.

Fig. 6-17. SPECIAL Mode {2)
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Loss Limit

| Parameter BDescription
Cleave ‘e
L;mit Same as in case of the SM / DS / MM / AUTO mode. For

details of the [Loss Limitl, refer to Fig. 6-9 (Page 64). For
details of the [Cleave Limit], refer to ¥Fig. 6-8 (Page 63).

- Displays an error message when the bend angle of the two

fibers spliced exceeds the threshold set in this field.

Setting Range : 0.0 (OFF) - 10.0°. Step:0.1°
“OFF”: Does not make judgment on core angle.

Core Angle .
Limit + Usually set this parameter at about 1.0 °.
- Fven if a core angle error occurs, pressing {SET» enables the
splicer to perform splicing i disregard of the displayed error.
To make the splicer unable to do so, refer to § 6.6.3 (Page
105},
Same as in case of the SM/ DS/ MM /AUTO mode. Refer to
Cleaning Fig. 6-10 (Page 65).
Arc The arc power of [Cleaning Arc] is the power set in the field
[Prefuse Power].
« Sets the end-face gap between the left and right fibers at the
time of aligning and prefusion discharge.
Setting Range : 10 - 30 um, Step:1um.
Gap Usually set thegap at 15 um.

+ When splicing fibers of small cutside diameter, fusing by

prefusion discharge can be reduced by diminishing this gap.
Adjusting the prefuse power and prefuse time is usually an
easier method.

Fig. 6-18. SPECIAL Mode (3)
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Parameter

Description

Gapset Pos

+

- In case the left and right fibers are significantly different in

« Set the gap-setting position at “Center” for a normal splice.

Sets the position at which to splice fibers with respect to the
center of arc discharge. '

Setting Range : Left 30 um - Center - Right 30um
Step : 1 um

MEFD, splicing them with an arc time of 5 seconds or more
can enhance MFD matching by heating small MFD fiber
more than the large MFD fiber. The gplice loss can be
immproved by shifting the gap-setting position from the center
of arc discharge toward the large MFD fiber to heat the small
MFED fiber more.

Prafuse
Power

- Sets the prefuse power from the start of arc discharge till the

- Setting Range : 0 - 100 bit, Step: 1bit

+

- Before stuffing the fibers together they are heated, which|

start of fiber stuffing.

Usually set the [Prefuse Power] at 20 bits.

softens the fiber end-faces to prevent axial offset from
cccurring by the impact of fiber stuffing. If prefuse setting
is low, axial offset occurs if the end-face angle is not good. If
prefuse is set too high, the end-faces are fused excessively
and become rounded, causing sudden worsening of the splice
loss.

Prefuse
Time

-

+ Setting Range : 0 (OFF) - 1000 ms, Step: 10 ms
« Usually set the [Prefuse Time] at 180 ms.

Sets the prefuse time from the start of arc discharge till the
start of fiber stuffing.

Longer [Prefuse Time] is synonymous with the higher
{Prefuse Power].

Fig. 6-19. SPECIAL Mode (4)
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Parameter

Description

Owerlap

+ Sets the overlap amount of fibers at fiber stuffing.
* Setting Range : 1 - 50 um, Step:lum
* Usually set the [Overlap] at 20 um.

* Set the [Overlap] rather small when the [Prefuse Power] is
wesk or the [Prefuse Time] is short, and yather large when
the power is strong and the time is long.

Arcl Power

* The main arc discharge can be controlled in two stages. The
first stage of arc discharge is Arcl, and the second is Arc2.
The Arcl power is set in this field.

* Setting Range : 0 - 100 bit, Step:1hit
» Usually set the [Arcl Power] at 20 bits.

Arcl Time

+ Sets the Arcl time.

* Setting Range : 0.0 (OFF) - 30000 ms, Step : 100 ms
“OFF” : Does not perform Arcl discharge.

+ Usually set the [Arel Time] at 2000 ms.

+» If the [Arcl Time] is set at less than 1 second when splicing
with Arcl discharge only (Are2: OFF), the probability of the
splice passing the proof test becomes low. It is
recommendable to usually set the fime at | second or more.

Arc? Power

- Arc? is the second stage of main arc discharge. The Arc2
power is set in this field. The setting range iz the same as
Arcl.

Fig. 6-20. SPECIAL Mode (5)
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Parameter Description

» Sets the Arc2 time.

- Setting Range : 0.0 (OFF) - 1600 sec,  Step: lsec
“OFF”: Does not perform Arc2 discharge.

- Usually set the [Arc? time] to “OFF”

Arc? Ti L. . . .
Arc2 Time |, Tt is possible to set & very long arc time. However, when the

total of the Arc! time and Arc2 time exceeds 30 seconds,
always set the functions [Arc2 ON Time} and [ArcZ OFF
Time] to weaken the arc power. Continuous arc discharge
over 30 seconds without weakening the arc power may
damage the arc discharge unit.

+ During Arc2 discharge, the arc power can be weakened by
intermittent discharge. The period in which Arc2 discharge
is turned on-is set in this field.

Arc2 ON

. i N S a5
Time Setting Range : & - 500 ms, Step:5 ms

Initial Setting : 180 ms

Adjust the Arc2 power by the ratio of [Arc2 ON Time] to [Arc2
OFF Tumne].

N

* Sets the period in which Arc 2 discharge is turned off.

+ Setting Range : 0 (OFF) - 500 ms, Step: 5ms,
ArcZ OFF Initial Setting : “OFF”
Time . . . .
« When the Arc? discharge is intermittent, re-arc discharge is
also intermittent. When continuous re-arc discharge is
necessary, set this parameter to “OFF.”

Fig. 6-21. SPECIAL Mode (6)-
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- Parameter Description
+ Sets the re-arc discharge time. The meaning of re-arc
discharge and the setting range are the same as in case of the
SM /DS /MM /AUTO mode.  Refer to Fig. 6-10 (Page 65).
Rearc Time | - 1 the SPECIAL mode, re-arc discharge power is set in the
field [Arc2 Power}.
+ When the Arc2 discharge is infermittent, re-arc discharge is
also intermittent,
+ Used to set the taper function to “ON’.  This function pulls
the spliced fibers during heating and makes the splice point
Taper thinner. The degree of thinning is set in the following items.
Splice ‘With some types of fibers, the splice loss can be improved by
the taper function.
- Initial Setting : OFF
+ Sets the time from the end of fiber stuffing till the start of
. pulling.
Taper Wait ‘
+ Setting Range ; 0 - 30000 ms, Step: 10 ms
Initial Setting : 400 ms
» Sets the fiber pulling speed.
Taper ) ) _
Speed * Setting Range : (0 - 250 bit, Step: 1bit
Initial Setting : 100 bit
- Sets the fiber pulling {ime.
Taper Time | + Setting Range : 0 - 30000 ms, Step: 10 ms

Initial Setting : 1006 ms

Fig. 6-22. SPECIAL Mode (7)
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Parameter

Description

Est. Mode

Before setting the following items. refer to § 6.2.5 (Page 78)

- Select one of the splice loss estimating methods given below:

“QFF" : Does not perform splice loss estimating. The splice |

time is shortened.

“Core” ;. Performs splice loss estimating by measuring the
core position.

“Clad” : Performs splice loss estimating by measuring the
cladding center position.

MFED-L

MFD-R

+ Sets the MFD of the left and right fibers as declared by the
fiher manufacturer. MFD sometimes changes by are
discharge. It may he necessary to change the MFD settings
to maintain the accuracy of the splice loss,

.

Setting Range: 1.0+ 100.0 um, Step:0.1um

When the MFD settings of the left and right fibers are
different, the ratic of the one MFD to another MFD is used
for estimating. So normally, the fiber entered inn the
parameter [MFD-L] can be placed on the left or the right.

*

» Ifthe [Gapset Pos.] is shifted from “Center,” the operator may
be required to place correct fiber in the specified side.

°

When splicing left and right fibers having the same MFD,
both the parameters [MFD-L} and [MFD-R] must be set to
the same value.

Min. Loss

+ Sets the minimum value for the estimated loss. When
splicing special or dissimilar fibers, a high splice loss may
remain even under the optimized arc discharge conditions.
To make the actual splice loss agree with the estimated splice
loss, set the minimum value of the actual splice loss.

- Setting Range : 0.00 - 10.00 d¢B, Step :0.01dB

Core Step

Core Curve

MFD
Mismatch

- Sets the effect the factor “Core Step,” “Core Curve” or “MFD
Mismatch” has on the splice loss,

« Setting Range : 0 (OFF) - 50000, Step : 1

Fig. 6-23, SPECIAL Mode (8)
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§ 6.2.5. Splice Loss Estimating Function
The splice loss varies with the following causes. The splicer calculates the
estimated loss by observing the state of them,

Care
Core Axial Core Angle Deformation MEFD

Offset Step "~ Mismatch

— = ‘
% Curvature ‘L—““——G

Fig. 6-24. Factors of Splice Loss

(1) Core Axial Offset Factor
The loss due to core axial offset.  As the core axial offset loss varies
with the fiber MFD, the eguation refers to values set in [MFD-1] and
IMFD-R]1

{2) Core Angle
The loss due to core angle of the two spliced fibers. As the core angle
loss varies with the fiber MFD, the equation refers to values set In
[MFD-1] and [MFD-R].

(3) Core Deformation

The loss due to core deformation. As the core deformation loss varies
with the fiber MFD, the equation refers to values set in [MFD-L] and
[MFD-R]. With some types of fibers, the actual splice loss does not
agree with the estimated loss when only the MFD value is entered, so
the estimated loss sheuld be adjusted by the [Core Step] and {Core
Curve] factors. Generally, the splice loss caused by “Core Curve” is
much higher than that by “Core Step.”

{4y MFD Mismatch
The loss due to the MFD mismatch of the left and right fibers. Use
this factor only when the arc discharge time exceeds 5 seconds. The
equation refers to values set in [MFD-L} and [MFD-R]. With some
types of fibers, the actual splice loss does not agree with the estimated
loss when only the MFD value is entered, so the estimated loss should
be adjusted by the [MFD Mismatch} factor.
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§ 6.2.6. ECF Splice

When fibers with eccentric core are aligned, their cuter claddings are offset
as shown below. Heating them with arc discharge fuses the fiber surfaces,
surface tension are created which causes the outer claddings to align
{viscous seif-centering). As a result, core axial offset occurs, resulting a
high splice ioss.

By using ECF (Eccentricity Correct Function) for fiber splicing, it can solve
the problem. With this function, the amount by which the outer claddings
are restored by surface tension is calculated in advance, and the core axes
are offset by the calculated amount after aligning the fibers. Thus, the
core axes are aligned after heating with arc discharge. The effect of the
core step remains, but the loss due te it is much iower than that due to the
core axial offset. A long arc discharge counteracts ECF because surface
tensions will eventually create cladding alignment. At that time, set ECF
to “OFF”.

Fig. 6-25. ECF Splice
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§ 6.2.7. Manual Splice Mode

Mode used to splice fibers manually. The following two methods can
create a manual splice mode en the [Splice Mode Select] list,

kin m mod

(1) Change the [Fiber Type] to
“SPECIAL” in [Splice Mode Edit].

(2} Select “MANUAL" from the
“PDatabase Area.”

Change to a new manual mode Fig. 6-26. Manual Mode Selection (1)

(1) A manual splice mode can only be
made from the SPECIAL mode.

(2) Change the [Align] to “Manual” in [Splice Mode Edit].
(3} The [ECF] and [Auto Power] are automatically set to “OFFE”

Splice Mode Edit 2/7 |

Fodus
ECF

::> Atito Power

AVHENT : S¢ [ &i
-

A¥Y HENT Sefect
HITExi .
Efﬁ S EXITIEX

Fig. 6-27 Manual Mode Selection (2)
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Splicing in the manual mode

(1} Press {SETY» and the splicer gap-sets the left and right fibers and
pauses,

{2) By pressing {MENUDY, change selection of manually operable motors,
The names of the motors are displayed in the upper section of the
screen.

By pressing ¢ENT?, change the motor speed to either “Fast” or “Slow.”

(8) Pressing {4 {¥> (&£ (P operates the motor. The motors types
and key operations are listed below.

{(4) Upon completion of manual aligning, press {ARCY to splice fibers.

< Note : When the motor reaches the limit of the operating range. the
buzzer sonnds and the motor stops.  As the motor cannat move

0 q.the versing. the motor,

> Note . By pressing CHELP} delete the message on_ the screen

" HELP:How to Operate

Motor | 7 motors: ¥, Others: & 7 motors:®, Others: ¥

ZL Moves left fiber forward. Moves left fiber backward.

ZR. Moves right fiber backward. | Moves right fiber forward.

X Moves X-fiber upward. Moves X-fiber downward.

Y Moves Y-fiber upward. Moves Y-fiber downward.

Focus ¥ | X-lens moves nearer fiber. | X-lens moves away from fiber.

Focus Y | Y.-lens moves nearer fiber. | Y-lens moves awav from fiber.

Fig. 6-28. Manual Mode Operation
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§ 6.2.8. Attennation Splice Mode

The mode 1o splice fibers with axial offset in order 1o make an altenuator.  There are
two types of atlenuation sphice modes as shown below.

A l ] l}}!)df
The splicer automatically makes adequate offsel amount of the fibers according to
the loss entered in [Target Loss].

The splicer offsets the fibers. referring to the amount entered in [Start Offset].
Re-arc discharge is automatically repeated until the offset amount reaches the
amount entered in {Stop Offset]. The splicer does not estimatethe splice loss in

this mode.

Fhe following two methods can create an attenuation splice mode on the [Splice
Mode Select] Iist.

{1y Change the [Fiber Type] te“"SPECIAL”
in [Splice Mode Hdit].

{2y Select  TATI(SMY. “ATHDS)",
“AT2(SMY’, “AT2(DSY" or “AT2{MM)"
from the “Database Area.”

Fig. 6-29. Selection of Attenuation
Mode (1)

Change 1o an atiengation mode
(1) An attenhuation splice mode can only be made from the SPECIAL mode.

(2 Change [Align] to either “ATT",

“ATZT  “AT2-MM” in [Splice Mode Edit].
= otle Edit:. | # ' "

H Eiber Type SPECIAL
‘Mode Titie1

AT1(SN)
Mode TitleZ )
ttenuationt SM

1.5°

Fig. 6-30. Selection of Attenuation Mode (2}
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Editing AT1 mode

L Fibgr Type SPECIAL:
- Mode Tithel

Wode Tieiez
Aftendation?

A1 CSUY ing Arc

Réarc Ting

(R 1

Parameter

Description

Target Loss

+ Sets the target splice loss,

» Setting Range : 0.1 - 15,0 dB, Step:0.14B

* Sets the MFD of fibers to be spliced.

MFED
+ Setting Range : 1.0 - 100 um, Step:0.1 um
+ When the actual loss does not agree with the target
loss, adjustment is made wusing this {Coefficient]
parameter.
_y + Setting Range : G.01 - 2.00, Step:0.01
Coefficient Initial Setting : 1.00
* The splice loss becomes higher with greater
[Coefficient] and becomes lower with smaller
[Coefficient].
Other Y
Parameters Refer to § 6.2.4 (Page 67).

Fig. 6-31. Editing Attenuationil Mode




- Fiber Type

Maode Titien

SPECIAL:

AT2(SM)

Puarameter Description
# Sets the axial offset amount before splicing,
Start Offset
e Setting Range : 1.0 - 23.0um,  Step: 0.1 um
e Sets the axial offser amount at which te stop arc discharge.
Re-arc discharge is repeated until the axial offset amount sef]
herein is reached.
Stap Offset s Seiting Range : 0.8 - (80% of [Start Offset]) um,
Step 1 0.1 um
° The axial offsel amount set in [Start Offset] decreases by
heating with arc discharge. Therefore, 80% of [Start Oifset
is the maximum amount of [Stop Offsel] selling.
Other
s Refer to § 6.2.4 (Page 67).
Parameters eferto§ 6.2.4 (Page 67)

Fig. 6-32. Editing Attenuation2 Mode
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50 Npte.: The AT] mode has a splice loss estimating function... [nseme cases, the

correct value of estimated loss is not displayed. die 1o the chavacteristics

of fibers spliced. The estimated loss value is used for reference only in
the AT1 made. . So il is recommendable to use o power meier to confirm

22 Note.: If the actunl splice loss does not agree with. the torget loss in. the AT1
made, make._correction by adjusting the [Coefficient] parameter. This
parameler con make finer correction than the {Target Loss) and [MED]
pargmelers,

= Note : The AT2 mode has.q little higher stability for the antenuated loss than the
ATT mode  FHowever some variption can occrr inevitably, To suppress
variation, set the cleave lmit af g low fevel (e.g., 1.0.7)

% Note o When it is necessary to_make an artenator thar is higher in.accuracy
than that made in the ATI or AT2 mode, adiest the splice Inss by re-are

discharge, ohserving the atternmated loss with the power meier.

55 Note o The “ATZ-MM" mode._ is attenuation splice for MM fiber  The usual
CAT2" mode observes the core axial offser.  However.the AT2-MM”
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§ 6.2.9. Splice Mode Initializing / Rearrangement
(1) Splice mode initializing

The initial settings of the splice modes are recorded in the “Database
Area’ of the splicer as shown on next page. By changing the [Fiber
Type] on the [Splice Mode Edit], it is possible to copy the initial settings
stored in the “Database Area”. Upon completion of copying, the
intended splice mode is in the initialized state.

{2y Splice mode rearrangement

By using the function of copying the initial settings in the “Database
Area”, rearrangement of the splice modes is possible in the “User
Programmable Area” [t is recommendable to rearrange them in the
order of the frequency of use for convenience.

With this rearrangement, the splice modes are initialized. To
rearrangs them without initializing, it is necessary to use a PC.  Copy
the contents of the “User Programmable Area” onts the PC and
rearrange the splice modes on the PC, not on the splicer. Then, copy
them from the PC onto the “User Programmable Area.”

5 Note : For details of the data transfer to or from the PC. refer to § 7

Fage 118).

s> Note - Snlice modes are successively added to the “Datsbase Area’
The “Database Area” cannot be upgraded gven by using the PC,

Th.upgrade it, contact vour nearest sales agency.
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[Splice Mode Edit] Database Area
Normal + Special modes
1 ISM
Stundard SM
Tsssseb 2 [ DS
\\w@mﬁ\\mw Standard DS
x\“\\ e 3: MM
" ‘rx\\\}& Standard MM
\ Y4 FAUTO
| COPY ‘-\x_\:__‘ SM/DS/MM
User Programmable Area L | SM-SM Standard SM
40 modes ; s
2: 1 DS-DS
1. ISM % Standard DS
Stapdard SM 3: | MM-MM
2: 1DS Standard MM
) Standard DS 4: FMANUAL
3 MM Manual Splice
Standard MM 5: FATLEM)
4: FAUTO Attenuation] SM
SM/DIS/ MM 6 FATUDS)
5. ISM Attenuation]l DS
Standard SM 7 {AT2(SM)
a Artenu? SM 3dB
: 8 | AT2(DS)
Atteny? TS 3dB
39: | MM 9 { AT2(MM)
Standard MM Attepuation? MM
40: JAUTO 100 {LF-LF
SM/DS/MM LEAF
\ i1: BLANK
it :
™
PC o

Fig. 6-33. Splice Mode Arrangement
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§ 6.3. Heater Mode

The splicer has 10 heater modes whose settings can be changed. Before
starting the splice operation, select the most appropriate heater mode for
the fiber protection sleeves to be used.

§ 6.3.1. Heater Mode Selection

(1) Move the cursor to the [Heater Mode Menu] in the [Main Menu} {or
[Power-On Menuj) and press <ENTY.

(2) The [Heater Mode Select] screen is displayed. Press A or < to
move the cursor to the heater mode to be used. and press (ENT».  For
the types of heater modes, refer to the following.

Heater Mode Description
The mode to heat standard 60 mm sleeves. Optimized
0mm using the following preduct:

s Product Code - FP-03 or FP-03M, Fujikura Ltd.

The mode to heat Ny secondary-coated. 8mm stripped
fihers with the above 60mm sleeves. As the Ny coating
is not resistant to heat, the heating temperature is set
low. Note: Splicing 8mm stripped secondary coated
fibers requires the splicer to be fitted with the optional
parts (Set Plate B},

The mode to heat standard 40mm sleeves. Optimized
40mm using the following product:

« Product Code : FP-03 {1.=40), Fujikura Ltd.
The mode to heat Ny-coated 8mm stripped fibers with

60Ny8mm

40Ny8mm the above 40mm sleeves.
94 The mode to heat the following 34mm micro sleeves:
mm
- Product Code ; FPS01-250-34, Fujikura Litd,
The mode to heat the following 25mm micro sleeves:
25bmm
- Product Code : FPS01-250-25, Fujikura Ltd.
The mode to heat the following 20mm micro sleeves:
20mm

« Product Code : FPS01-250-20, Fujikura Ltd.
Fig. 6-34. Types of Heater Modes
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(3) The heater mode currently selected is displayed at the lower right of the
[Main Menu} (or [Power-On Menu]). Make sure your selection is right.

[Main Menul or [Power On Meoul

T WMain

FP-03
GOMYE
GOmm Ny8mm |

[Main Menu]} or [Power-On Men
" T —
Splice Mode Meny

{ eater Menu
Arc Cal iBration
Memo ry Mehy

UEility Menu
C Maintenance Meno
AYFENT 1 Select
EXTT EXit

1z Sh

Fig. 6-35. Heater Mode Selection

D Note - To initialize the heater modes or regrrange them so as to be
eagilv visible refor to $ 6.3.3 (Page 92),
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§ 6.3.2. Editing Heater Mode

The settings of the heating conditions stored in the heater mode can be
edited in the following ways:

(1) Open the [Heater Mode Select] screen.  Press {42 or ¥} to move the
cursor to the heater mode to be edited, and press ().

(2) The [Heater Mode Edif] screen is displayed. Press (&) or (¥ to
move the cursor to the parameter whose setting to be changed, and
press {ENT?. For details of parameters, refer to next page. How to
change numerical values is displayed in the lower section of the screen.

(3) After changing the setting, press {EXIT? to return to the [Heater Mode
Select] screen,

Heater Mode Edi t
Mode Title '_E_ ‘BOmm,
Mode Title2

EP—-03

Hea t Time - 90 sec
Hezt Temp =314 I o
Finish Temp 100 “C
. :Select
X i€

t

i E0mm

Parameter . Description

+ Select an appropriate sleeve type from I'ig. 6-34 (Page 88}

+ When the [Sleeve Type] is changed, all settings of the
heater mode being edited are initialized. When
initializing a new sleeve type, the heater mode stored
the “Database Area” Fig. 6-38 (Page 93) is overwritten on
the heater mode being edited. Always set the {Sleeve
Type] before attempting to change cther settings.

Sleeve

Type

* For details of heater mode initializing and rearrangement,
refer to § 6.3.3 (Page 92).

Fig. 6-36. Heater Mode (1)
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Parameter

Description

Mode
Titlel

.

.

The characters entered in this field are displaved as the
name of heating mode at the lower right of the screen
when the splicing operation is in progress.

Maximum characters : 5

Mode
Title2

The characters entered in this field are displayed as an
explanation of the heater mode on the [Heater Mode
Select] screen.

Maximum characters : 13

Heat Time

.

.

.

Sets the standard heating time from the start of heating by
the {(HEAT? till the end of heating {end of cooling}.

Setting Range : 0 - 240 sec
Initial Setting : Depends on the selected heater mode.

As the heating time is automatically corrected according to
the ouiside air temperature, etc., the set heating time is
different from the actual heating time.

Heat Temp

- Sets the sleeve heating temperature,

Setting Range : 100 - 250 °C
Initial Setting : Depends on the selected heater mode.

Finish
Temp

The temperature at which the buzzer sounds after the end
of heating, notifying that you can remove the sleeve now,
Setting Range : 80 -250°C

Initial Setting : 100 *C

+ Finish Temp 100 °C

With higher finish temperature, the buzzer sounds before
the sleeve is cooled. With temperature above 100 °C the
sleeve may deform when removed from tube heater,
causing stress for the fiber to remain at the splice point.

Fig. 6-37. Heater Mode {Z)
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§ 6.3.3. Initializing & Rearrangement of Heater Modes
(1) Initializing Heater Mode

The initial settings of the heater modes are recorded in the “Database
Area” of the splicer as shown on next page. By changing the [Sleeve
Type] on the [Heater Mode Edit], it is possible to copy the initial
settings stored in the “Database Area” Upon completion of copying,
the intended heater mode 1s in the initialized state.

{2y Rearranging Heater Modes

By using the function of copying the initial settings in the “Database
Area,” it is possible to rearrange the heater mwodes in the "User
Programmable Area” It is recommendable to rearrange them i the
order of the frequency of use for convenience.

With this rearrangement, the heater modes are imitlalized. To
rearrange them without initializing, using a PC is necessary. Copy the
contents of the “User Programmable Area” onto the PC and rearrange
the heater modes on the PC, not on the splicer. Then, copy them from
the PC onto the “User Programmable Area.”
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{Heater Mode Edit]

" Hezter Mode Edi t
Sleeve Type BRSO
| Mode Titlel
Mode Title2

Heat Time
Heat Temp

 COPY

User Programmable Area

10 modes

1. 1 60mm
FP.03

2: | 60Ny8mm
60mm NyS8mm

3: 1 40mm
FP.03(L=40)

4: | 40NvBmm
40mm Ny8mm

5: ] 34mm
FPS01-250-34

9: } 60Ny8mm
60mm NyBmm

10: | 40mm
FP.03(L=40}

&

Dratabase Area

i»--i: 60mm
FP.0o3
~ 2 | 60Ny8mm
60mm Ny8mm
= 3 F40mm
FP-03(1L=40)
“e 4 ] 40Ny8mm
40mm Ny8mm
« 5 | ddmm
FPS01-2560-34
6: ] 2omm
FPS01-250-25
T 1 20mm
FPS01-250-20
2 Blank
9 Blank
10: Blank
®
®
.
PC

Fig. 6-38. Heater Mode Arrangement
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§ 6.4. Arc Calibration

Refer to the description given in § 5.1.5 (Page 47}

§ 6.5. Splice Result Memory

The splicer can store data on 2000 splice results. The data stored 1z it are
listed as below.

SM/ DS / MM / AUTO mode SPECIAL mode

TMemory No. T 235

Cleave Limit
Loss Limi £
Are Power

Arc Time 2000 m§

hange Page

Memory Ne: 1235 BAY
ArcZ Powsry 20 bit
\ OFF
o bt
FPrefuse Time
Overltap
Gap n.
Gapset Pos. CENTER

a-rt_! ge Page

Fig. 6-39. Data Stored in Splicing Result Memory
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§ 6.5.1. Storage in Splice Result Memory

“Finish” screen after
loss estimation

¥ v
Route 1 Route 2 Route 3
Automatic storage Storage Storage cancel
with same comment with comment input

v

“Memory Storage Menu Wemory Stovage Menu

input

 storagesComment 1npit

Memory Storage Gancel

AV HERT
TUEXETY

PENINE

A [ &
N P
abe
n el
3] 2
+ = W
A

“¢{SETY or {RESET? pressed” or “Cover opened”

: | X

Data storage No data storage

Fig. 6-40. Flow of Data Storage
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(1) Storing splicing data automaticaily
Press {SET? or {<RESETY on the [FINISH] screen or open the wind
protector cover and the splice result data are automatically stored 1n
the memory.

« The comment on the last stored splice result data are automatically
copied onto the comment area for the splice result data to be next
stored. Enter 2 comment in the iast stored splice result data by
[Display Memery] function. Refer to § 6.5.2 (next page).

. 1f a comment is entered and stored in the [FINISH] state at the first
splice operation, the same comment will be entered in the succeeding
splice result data. Refer to § 6.5.2 (next page).

(2) Storing splicing data with comment entered
Press ¢<ENTY on the [FINISH] screen and the [Memory Storage Menu]
screen opens. Press €<ENT?, following the message [Storage/Comment
Input]. As the [Comment Input] screen opens, enter a comment.
Pross ¢SETY or {RESETY on the [FINISH] screen or open the wind
protector cover and the splice result data are stored together with the
comment.

(3) Not storing splicing data
Press <ENTY on the [FINISH] screen and the [Memory Storage Menul]
screen opens. Press ENT, following the message [Memory Storage
Cancel], and you return to the [FINISH] screen. In this case, the
splice result data is not stored by pressing (SET?» or {RESET>, or
opening the wind protector.

< Note - It js possible to make the splicer store all splice records by
disabling the function [Memorv Storage Canpcell, [Refer to §
663 (Page 105). A password is required to change the settings

& Note - The data stored in the splice result memory can be transmitted
to the PC. - For detalls of the data transfer to the PO, referto § 7

(FPage 118),
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§ 6.5.2. Display of Splice Result Memory

The function to display the splice result data stored in the memory. With
this functicn, it is possible to enter or edit a comment.

(1) Open the [Memory Menu] from the [Main Menul].

(2) Press (ENT» to select [Display Memeory], and open the [Memory
Display] sereen. .

(8) Specify the memory number by either of the following methods: _
+ Move the carsor to the memory number of the data to be displayed,
and press {ENT>.
+ Press <} to open the small window [Jump to]. Specify the memory
number and press (ENT? twice.

(4) The splice result data are displayed. To enter or edit a comment, press
(ENTY. The [Input Comment] screen is displayed.

T Meinory Menu o ' .' _ ‘Mo iy Se
— - ”
f 2000.0G1.01 3435

splay Mamory

Clear Memory

LOSS=0.02d8

BR:D.6:
Clad: 0.7

ut Comment
Ap cChange Page
EXLT iExid

1 ' C ¢ Input
Fig. 6-41. Display of Splice omment Inpu

Result Memory
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§ 6.5.3. Clearing Splice Result Memory

This function enables to erase part or all of the splice result data stored in
the memory. Use the function to erase any unnecessary.data.

=5 Note : When splice result data have been written in all areas for 2000
splice results, the next data is stored, at the top (#0001) of the
memory.  With the return to. the top of the memory the past
data Is erased and gverwritten with new data

(1) Move the curser to [Clear Memory] on the [Memory Menu| screen and
press <ENTY. The [Memory Clear] screen opens.

(2) Move the cursor to [Clear Partial Memory] and press {ENT?» The
[Partial Memory Clear] screen is displayed,

(3} Enter the memory start and finish numbers in the fields [From] and [to],
respectively, and press {ENT?. The selected range 15 cieared.

=> Note - When the [to] (finish) number is smaller than the [From] (start)

£, r ! t exe his case
the numbers and re-enter.
Method of clearing all memory

(h Move the cursor to [Clear Memory] on the [Memeory Menu| screen and
press C<ENT».  The [Memory Clear] screen opens.

(2) Move the cursor to [Clear All Memory] and press <ENT» The [All
Clear Memory] screen opens,

(3) Pressing {ENTY erases all splicing data.
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Memory Menu
Disptay Bemory

Wemory Cleae

Clear Partial Memory Elear Partial Mensry

Clear Al l lemory ' Cilear Al i Memory

1:8M

Partial Memory Clear ALl Memory Ciedr

) I f you exescute;
Bein End all memory data

N ¢ 148 - Wiif be fost.

ENT T EXxecy
EX1T:Exit

Partial Memory Clear All Memory Clear

Fig. 6-42. Memory Clearing Method
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§ 6.6. Utility Menu

This menu is used to change seitings other than the splice and heater

modes.

§ 6.6.1. Setting Parameters

Parameter

Description

Language

Sets the language to be displayed on the screen.

Pausel

+

“ON” causes pause after the splicer gap-sets the left
and right fibers. Cleave angle measurement is
made before the splicer pauses.

For the state of the [Pause] screen, refer to § 3 (page
i8)
Initial Setting : OFF

Pauge?

-

-

“OON" causes pause after the splicer aligns the left and
right fibers. :

With ECF on, the cores of the left and right fibers are
not aligned even after finishing the alignment
process. For details, refer to § 6.2.6 {(Page 79.
Note that ECF is set to “ON” in the SM and DS
modes. In the AUTO mode, ECF i1s “ON" when the
fibers are judged to be of SM or DS type.

« Initial Setting : OFF

Fig. 6-43. Utility Menu (1)
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Parameter

Description

Cleave Data

“ON”  displays the results of cleave angle
measurement of the left and right fibers. In the
SPECIAL mode, the results of core angle
measurement are displaved additionally.

« Initial Setting : ON

Offset Data

+ “ON” displays the amount of core axial offset and the
amouns of cladding axial offset on the screen.

» Initial Setting : OFF

Proof Test

« “ON: Performs a proof test after splicing.

« Initial Setting : ON

Sensor Value

- Digplays the values measured by different sensors.

The value measured by the temperature sensor
sometimes is displayed higher than that of the
ambient temperature caused by self-heating of the
splicer,

+ The power source type shows the result of identifying
the type of the power supply unit installed in the
splicer. For details, refer to § 6.6.2 (Next Page).

Power
Saving Menu

+ Sets the power saving mode. Refer to § 6.6.2 (Next
Page}.

Configurations

» Used to precisely set various operations of the splicer
and when the supervisor restricts its functions.
Refer to § 6.6.3 (Page 105).

Fig. 6-44. Utility Menu (2)
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§ 6.6.2, Power Saving Menu

Without setting the power saving function when using the battery pack,
the number of splice cycles by a baftery pack will be decreased. It is
important that this function be enabled for energy conservation.

The splicer automatically identifies the type of the power supply unit. In
additicn, it can program an independent power saving setting. Utilizing
these features enables automatic turning on or off of the power saving
function after detecting the following types of power supply units:

« AC adapter (ADC-07)
Automatically turns off the power saving function.

> Battery packs (BTR-05, BTR.04, DCA-01)
Automatically turn on the power saving function.

Method of changing the power saving settings

For example, change the parameter [Monitor Shut Down} when using the
battery pack. At present, assume that the ADC-07 is installed.

{1} The [Power Source Type] is set to “Auto Detect” on the screen below.
- The splicer is aware that the ADC-07 is installed (section @).
* The currently displayed settings of the parameters [Monitor Shut
Down] and [Splicer Shut Down] (sections @} are for the AC adapter,
not for the battery pack.

U Pawer B Lives Wy, - o,

Powar Souroce Tyvpe
L ALt D

Fig. 6-45, Change of Power Saving Settings (1}

Turn off the power and change the ADC-07 currently in use to the BTR-
05. By confirming the change to “BTR-05 (NiMH) / DCA-01" in display
section @ and changing the settings in display sections @. Finally,
change the settings for the battery pack. To make this change with the
ADC-07 installed, refer to the next step.
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(2) To displav the settings for the battery pack, change the [Power Source
Type] to “BTR-05 (NiMH) / DCA-01.” In this state, change the power
saving settings for the battery pack.

" Powier Sa\nngﬂlenu )
B3R - -1 5 (NEMH) /DCA 01

 Meni tor Shat Diowi
DOFF

 Spd ic_:.er' Shut Dows
OFF

AFLENT ; Sefect
_EXIT:

Fig. 6-48, Change of Power Saving Settings (2)

(3) After changing the settings, always return the [Power Source Type] to

“Auto Detect.”

Initial Settings at Factory
Parameter Initial Settings
Power Source BTR-08(NiMH) .
Type ADC.07 DCAO1 BTR-04(NiCd)
Momnitor Shut OFF 20 seconds
Down - BTR-05/BTR-04 common parameter
Splicer Shut OFF 6 minutes
Down BTR-05/BTR-04 common parameter
Battery Indicator
Battery indicator . )
on [READY] None Displayed Displayed
Battery None for NiMH for NiCd
indication

Fig. 6-47.

Initial Settings & Battery Indicator
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Parameter

Deseription

Power Source

Type

s Selects the type of power supply unit before setting the
power saving parameters. Usually set it to “Auto
Detect.”

+ It 15 necessary for the “Auto Detect” function to have a
power supply unit with “ID” mark on label. If an old
type of power supply unit without “1D” mark such as
those attached to different products (FSM-30R, FSM-
16R and FSM-18S8) is installed, the “Autc Detect”
function does not detect it correctly. Set this [Power
Source Type] manually, instead of using the "Auto
Detect” function.

Monitor Shut
Down

+ Setting this function turns off the power supply to the
LOI monitor and two cameras if the splicer performs no
operation for a certain period of time. As the effect of
power saving is great, always set this function when
using the battery pack.

Setting Range : 0 (OFF) - 600 sec

- When the power supply to the LCD monitor and two
cameras turns off, the LED lamp at the upper right of
the (SET? key blinks. Pressing {SET? turns on the
LCD monitor and cameras again,

Y

Splicer Shut
Down

- Automatically turns off the power supply to the splicer if
it performs nc operation for a certain period of time.
The function serves to prevent the battery capacity
running low due to failure m turning off the splicer
power. Enter a longer time than the mean splicing
cycle time.

- Setting Range : 0 (OFF} - 120 min

Fig. 6-48. Power Saving Parameters

5> Note : The battery mode “BTR-04(NiCd)” described in this section

however. the BTR-04 is for a different product,

The standard

Battery pack of FSM.408 is BTR-QANIMH), Do not use the
BTE-04 except In case of emergency.
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§ 6.6.3. Configurations

This function is used to precisely set various operations of the splicer and
when the supervisor restricts its functions.

(1} Move the carsor to {Configurations] on the {Utility Menu} screen and
press CENT?.  The [Password] screen is displayed.

A
N
a
n
o
b

Fig. 8-49. Password Screen

(2) Move the cursor onto each character to be entered, and press CENTY to
enter them.

(3) After inputting the password, move the cursor to [FINISH] and press
¢ENTY. When the input agrees with the preset password, the
[Configurations| screen is displayed. 1f not. the [Utility Menu} screen
opens again.

= Npte : Af the time of shipment from Factory. the password Is set gt

&
-

> Note - Tb change the password. use the [Password] feld of the
[Confieurations] screen,  The maximum number of characters of

the password s 8 feight),

= Note + In the event vou have forgotten your password, contact vour

nearest sales apency.
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Initial Settings

Configurations 5716
Power Os Settihgs

(}penin?ite i

" Opening T
] 12

 Gontigurations 6] Contfigirations B/16
igrore Spliceg Error Fower O Settings
© Power ON Menu

"Dust Check

AV EENT : S
-

"Cohtigurations
Arg Calibration
R —
Max. Mum of TEsSts
[=.=]
Estimate
AV LENT :Select
bl FTVE

‘ Chiange Papge
CEXIT:Exit

"Eonfigurat i ons Configurationg
Arc Gompensation )

Temperature  ON

Hiumidi iy

Tig. 6-50. Configurations (1)
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Configurations 8716 Configurations i3

Menbry Operation Maintenance
TClear ) Discharge Battery
I e DB S

Calegddar Sét
Enabié

AVHENT ;3
L
) EXi

Configuratichs 10416 ‘Confirgarations 14716
Power Saving Bdit Other Settings
Mon;: tor o Re—aligmnatter Pausez.
Enable on
TR — ' -
Enable

AY+ENT :Select )
4 2 GChanige Page
X

Gonfigurdtions 11716 - Configurations |

Maintenance ) Other Setfings
Arc Lalibration ; " }
Electrode Caution
Dast ChHeck — Elect rode War'g B
piagnostic Test
Enabie’

1ge Page

AV FEN

‘Configurations 12/16 Cornfigurations 16716

Maintenance ] Other Séttings
T Replace Electrodes LaetMaintenance
. "ab’e 2000.01.01 |
lear Are Coiun T Las S L g ¢
: 3 X . a5t Maintenance
o N . Enable ’ 2001.07.01
Mo tor Drive X i
Erizabie
iSelect
-1 Change Page
Exit .

Fig. 6-51. Configurations (2)
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Parameter

Description

System Settings

Changes the password to access the [Configurations].

Password Maximum Characters : 8
RS-232C Sets the speed of communieation with the PC.
- Setting Range : 2400, 9600, 19200 bps
Sets the sound volume of the buzzer.
Buzzer Vol.

Setting Range : 0 (OFF) - 10, Step: 1

Ignore Splice Error

Cleave Setting to “Disable” prevents the splicer to continue a
splice in disregard of the message “Cleave Angle Error.”
Core Angle
{088 Setting to “Disable” prevents the splicer to normally
Bubble finish its operation in disregard of the message “Loss
Error,” “Core Angle Error,” “Bubble Error,” “Tat Exror” or
Fat “Thin Erroxr.”
Thin
Arc Calibration

Cleave Limit

Sets the threshold of cleave angle error in the [Arc
Calibration].
Setting Range : 0.0 (OFF) - 10.0°, Step: 0.1°

Max. Num, of
Tests

Sets the number of tests to finish the [Arc Calibration]
with “Test Finished” message.
Setting Range : o0 - 1-20, Step: 1

Fig. 6-52. Conﬁguratiohs 3
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Parameter

Description

Arc Compensation

Pressure

Temperature

Humidity

Setting to "OFF” turns off the function of arc power
compensation by pressure, temperature and humidity.

Power On Settings

Opening Title!

Opening Title2

Sets the message to be displayed when the power is
turnied on.
Max. number of characters : 15 (Opening Titlel)

15 (Opening Title2)

Power ON Menu

Setting to “ON” displays the [Power ON Menu] when the
power is turned on.

Dust Check

Setting to “ON” executes the {Dust Check] function when
the power is turned on.

Fiber Image on Screen

Gapset Sets the method of displaying the fiber image on the
Pausel screen during splicing operation.
15e” X : Enlarged display of X-axis image
Align Y : Enlarged display of Y-axis image
XY :Composite display of X-axis and Y-axis image
Pause2 XY : Change from X-axis eniarged image to Y-axis
Arc enlarged image during operation
Y~-X : Change from Y-axis enlarged image to X-axis
Fstimate enlarged image during operation
Splice Mode
Edit Setting to “Disable” prevents the function of editing and
Select selecting the splice mode.
Heater Mode
Fdit _ - o . "
Setting to “Disable” prevents the function of editing and
Selact selecting the heater mode.

Fig. 8-53. Configurations (4}
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Parameter

Description

‘Memory Operation

Clear

Setting to “Disable” prevents the function of erasing
splice result data on the memory.

Cancel Data

Setting to “Disable” prevents the function of cancehng

Storage storage of splicing data on the [FINISH] screen.

Power Saving Edit
Monitor Setting to “Disable” prevents the action of changing the
Splicer power saving function.

Maintenance

Arc Calibration

Dust Check

Diagnostic Test

Replace
Electrodes

Clear Arc Count

Motor Drive

Discharge
Battery

Calendar Set

Setting to “Disable” prevents varioug functions related fo
maintenance.

For details of the maintenance function, refer to § 6.7
{(Page 112).

Fig. 6-54. Configurations (5)
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Parameter

Description

Other Settings

Realign after
Pause?

After a long time in the [PAUSEZ2] state, alignment may
be sometimes lost., Therefore, the splicer performs the
realigning function after the end of the [PAUSE2] state.
Setting this function to “OFF” prevents this function.

When splicing fibers and making axial offset in the
[PAUSEZ], it is recommendable to use the manual splice
mode, instead of setting this function to “OFF”

Max. Number of

Re-arc discharge sometimes improves the splice Joss, but
sometimes worsens it. Splicing with resort to re-arc
discharge degrades the total splice quality With this

Rearcs function, it is possible to limit the number of re-arcs or o
disable re-arc discharge.
Setting Range : o -0 -10, Step: 1
RElectrode When the number of splices made exceeds 1,000, the
Caution caution message prompting for electrode replacement is
displayed when the power is turned on. When the
number of splices exceeds 2,000, the caution message
changes to the warning message. The number of arc
Electrode discharges at which to start these messages is set in this
Warning field.
Last :
- o The date of last maintenance and the scheduled date for
Maintenance . . ) .
next maintenance are entered in the respective fields.
Next This information is displayved on the [Maintenance Inio ]
Mai screen.  Refer to the next section. '
aintenarnce

Fig. 6-55. Configurations {6)
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§ 6.7. Maintenance Menu

The splicer has the function of performing routine maintenance. This
section describes ow to use the maintenance menu.

{1} Move the cursor to [Maintenance Menu] on the [Main Menu] screen and
press <ENT>. The [Maintenance Menu] screen shown below opens.
{2} Move the cursor to the function you want to perform, and press {ENT).

Fig. 6-56. Maintenance Menu Scrsen

§ 6.7.1. Dust Check

The splicer observes fibers through image processing. Dust or
contaminants on the cameras, lenses and wind protector mirrers disturbs
normal observation of fibers and may result in improper splicing. This
function checks the optical path for the presence or sabsence of
contaminants and judges whether they cause trouble for fiber gplicing.

Operation Procedure
- {1) Move the curser to [Dust Check] and press (<ENT>.

(2) If fibers are set in the splicer, remove them and press {ENT? again.
The splicer starts checking.

{3) The message “Now Checking” is displayed in the middie of the screen.
After observation, the location of contamination judged as a potential
problem blinks. If contamination is discovered, clean the wind
protector mirrors and objective lenses and redo [Dust Check]. For the
cleaning method, refer to § 5.1.8 (Page 45) and § 5.2.4 (Page 54).

(4) Press {EXIT> to finish dust check.

- . . . .
M@dm@m@u@a@m&w ve I —_— 7 ,
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§ 6.7.2. Stuff Check

When splicing fibers, the splicer overlaps them by stuffing the left fiber
into the right fiber. If the overlap (amount of stuffing) is too small or too
large, the splice loss will increase. This function checks the overlap and
automatically corrects it by adjusting the stuffing speed. .

Operational Procedure

{1) Load prepared fibers into the splicer.

{2} Move the cursor to [Stuff Check] and press (ENT?,

3) The splicer checks the overiap. If it is too small or too large, the
splicer automatically adjusts the stuffing speed. After the overlap
has been corrected, the messages “Test Finish” and “OK” are displayed
on the screen as below.

 Stutf Check

EXITIERIE

Fig. 6-57. Finish Screen of Stuff Check

=5 Note - Overlap changes infrequently, usually the splicer checks it only
ance _and the stuff check fs complete. JHowever when the
overiap has changed the splicer checks It as many. timnes 4s

necessary to adiust the motor speed.

§ 6.7.8. Diagnostic Teat

Refer to the description given in § 5.2.3 (Page 53).

§ 6.7.4. Replacing Electrodes

Refer to the description given in § 5.2.1 (Pége H0}.
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§ 6.7.5. Stabilizing Electrodes

In the svent of sudden change in environmental conditions, etc., the arc
power sometimes becomes unstable, resulting in higher sphce loss.
Especially when the splicer is moved from lowland to highland. it takes
time for the avc power to stabilize. In such a case, stabilizing elecirodes
will expedite the process of making the arc power stable. If many tests
are needed until the “Test OK” message appears in [Arc Calibration], use
this function as well.

Operational Procedure
(1) Move the cursor to [Stabilize Electrodes] and press {ENT?.
(2) Set stripped fibers on both sides of the splicer as in the case of sphicing.
(3) Press {ENT? and the splicer begins to stabilize the electrodes in the
following ways:
+ Repeat short arc discharge four times to measure the arc position.
- Performs [Arc calibration] {o calibrate the arc power.
+ Perform 30-cycle continuous discharge to stabilize the electrodes.

D Note - When the fibers melt back as a result of repeated arc
discharges, the splicer will pauses,  Set new cleaved Jbers into
the splicer to complete the electrode stabilization process.  Press
CENTD [0 restart i re di,

{4} After completing stabilization, always perform fArc Calibration].

55 Note - This function is included in the [(Replace Flectrodes] functjon

§ 6.7.6. Clearing Arc Count
This function enables the stored number of arc discharges to be reset.
{1} Move the cursor to [Arc Count Clear} and press <ENT.
(2) As the confirmation screen “Is it OK to clear?” appears, press CENT?

to clear.

=5 Note - This function fs Included in the [Replace Electrodes] function

= Note - The number of are discharges in the “Total Arc Count” field
displaved on.the [Maintenance Info. ] screen cannot be reset
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§ 6.7.7. Motor Drive

The six motors incerporated in the splicer can be manually operated
individually. 1In the course of splicing, the motors can also be operated by
calling this menu on the [PAUSE1], [PAUSE2], [FINISH] state.

=0 Note : With the display of’ the X-axis or Y-axis enlarged fber image on
the [PAUSELL [PAUSEZ] [FINISH] state, the focus niotors.can
be gperated by pressing €4 X or (¥,

Operational Procedure
{1} Move the cursor to [Motor Drive] and press (ENTY. :
(2) Pressing {MENUY changes motor selection. The name of the
selected motor is displayed in the upper section of the screen.
(3) Press (&Y or (¥ to drive the motor in the desired direction.

Selected motor name

_ Fogus X

Focus X

- {HELP> ]
[ |

- B

H o
[~y ] A¥ :Drive Motor
é i MENU:Change Motor

X/Y :Change View
EXIT:Exit

"HELP:Délete Messages

HELP iHoWw to Operate

Motor 7 motors:. Others: & 7 motors: M, Others: ¥
ZL Movas left fiber forward, Moves left fiber backward.
ZR Moves right fiber hackward. | Moves right fiber forward.
X Moves X-fiber upward. Moves X-fiber downward.
Y Moves Y-fiber upward. Moves Y-fiber downward.
Focus X | X-lens moves nearer fiber. | X-lens moves away from fiber.
Tocus Y | Y-lene moves nearer fiber. | Y-lens moves away from fiber

Fig. 6-58. Motor Drive
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=> Note : When the motor reaches the Iimit of the operatingrange. the
buzzer sounds and the moter stops.  As the moter cannot move
- .

=> Note - If vou finish this operation by pressing (RESFET), the motor

will return to the reset position. b fnish the operation with
f held in the ad; 7 oeltl EXITS

= Note : [ the motor I1s moved too much with respect to the spliced fiber,

Lhe fiber may hreak,

§ 6.7.8. Battery Discharge

Refer to the description given in § 5.2.5 (Page 55).

§ 6.7.9. Calendar Setting

This function sets the date and time in the calendar incorporated in the
splicer.

Operation Procedure

{1) Move the cursor to [Calendar Set] and press {EN'T?,

(2) As the year, month, day and time are displaved, press {d > or (> 1o
move the cursor to the parameters, and press (&> or (¥ to adjust
numerical values.

(3) After completion of calendar setting, press {ENT>. The date and
time are stored.

} Ozlil @_n'd:é'ﬂ.__'gﬂfh n—

iMoo 25 18:30

Fig, 6-59. Calendar Set Screen
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§ 6.7.10. Maintenance Information

Move the cursor to [Maintenance Info.] and press {ENT}. The following

information is displayed.

uast:Mhiﬂféhﬂhﬁé
2000,

 NEX t M i i Eenanc
20

EXITIEXIT

Parameter

Description

Serial Num.

Displays the serial number of the splicer.

ROM Version | Displays the version number ¢f the software.
Displays the number of arc discharges after electrede
Are Count replacement. Performing the function [Replace

Electrodes] or [Arc Count Clear] resets this parameter to
Zero,

Total Count

Displays the total number of arc discharges.

Last Displays the date of last mainienance. Tc enter the
Maintenance |date, refer to § 6.6.3 (Page 105).

Next Displays the scheduled date of next maintenance. To
Maintenance |enter the date, refer to § 6.6.3 (Page 105).

Fig. 6-60. Maintenance Information
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§ 7. Personal Computer Communication Function

The splicer has the function of communicating with a personal computer via
the R5232C port.

§ 7.1. Communication Software

The communication software uses a Microsoft® EXCEL spreadsheet that
includes a macro program (VBA). [t can receive all parameter settings and
splicing results from the splicer. Tt can also be used to send the parameters
to the splicer To obtain the EXCEL file and the installation procedure,
please contact your nearest sales agency. -

§ 7.2. Necessary ltems

{1} Personal Computer
+ Hardware Requirement

PC/AT compatible D-Sub 9pin 3-Sub 9pmn
+ Operation System - .
Pin No. Pin No,
Microsoft® Windows® 95 / 98 1nI - ml 2
or Windows® NT 5 S
+ Application Software 3 3
Micresoft® EXCEL 87 / 2000 n 4
5 B
(2) RS232C Cable e z
« Connection - =
Cross Wiring 3 3
+ Connector Type S g
Female Flame Flame
» Cable Length

Not more than 3m

§ 7.3. RS232C Command List

To obtain the latest RS232C command list, please contact your nearest sales
agency.
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§ 8. Error Massage List

Press {HELP>» when an error is shown on the menitor.

+ The [HELP] screen shows the next key operation when an error, without
a number, cceurs.

+ The [HELP] screen shows additional information according to the Error
Code and Message.

Follow the remedy precisely as shown in the following hists. If it is not
possible to eliminate the problem, there is the possibility of the splicer being
faulty and the splicer may require service by a qualified service center.
Consult your nearest sales agency with the following information:

* Model name of the splicer

+ Serial number of the splicer
+ Exrror message
« Error code (if shown)

« Situation when the error occurs

Error Error
Code | Message Reason Remedy
+ The fiber end-face |+ Press {RESET}, and set the
01 1-Too Long is set on electrode fiber end-face betwesn the
Fiber centerling, or over -electrode centerline and the
it. V-groove edge.
) - Confirm the setting position
01|02 R-Too Long El:rzlgiz le‘;;g;l}s of stripped end on the fiber
Fiber _ P cleaver. Check the cleave
too long.
length.
LRToo | Dustordirtonthe ) p /o the [Dust Checkl.
objective lens or .
03 Long the wing nrotector Clean the lens or the mirror
Fiber ) P when dust or dirt exists.
mirror,
Dust or dirt on the
01 | X-foo Dark objective lens or the Execute the [Dust Chec}c}.
wind protector Clean the lens or the mirror
021 02 | Y-Too Dark mérrog when dust or dirt exists.
11 | X-Too Dark | The LED or CCD Congult your nearest sales
12 | Y-Too Dark | may be out of order. | agency.
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Error

Error

‘ g R d
Code | Message Reason emeay
- Just re-cleaning the fiber
. ace sult 1
. Dust or dirt on the surface may res? t in dust on
. the end-face. Completely
fiber surface. ) .
prepare the fiber again
(strip, clean and cleave).
. ' Evfgt (?r dirt on the |, Execute the [Dust Check].
L-Fiber too { abjective lens or " -
01 Dusty the wind protector Clean the lens or the mirror
i . P when dust or dirt exists.
mirror.
. [Cleaning Arc] time - Set(“ the [{:Jleanymg Arc}_tarme
' to “30ms” When splicing
is too shert or . ,
“OFF.” carbon coated il_i}er, set to
’ “100ms.”
03
+ Splicing indistinct | = Use MM mode to splice
core fibers with SM | indistinct core fibers (i.e.
or DS mades. MM fiber),
+ [Align] is set to
“Core” to splice + Set [Align] to "Clad” to splice
indistinct core indistinet core fibers (e,
02 R-Fiber too | fibers when using MM fiber}.
Dusty SPECIAL mode.
+ Set [Focus] to “Edge” te splice
* [Focus}) is indistinet core fibers (1.e.
incorrectly set MM fiber). To splice
when using distinct core fibers, "Auto” or
SPECTAL mode. correct value shouid be
entered.
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Hrror

Error

Code Message Reason Remedy
?;ebigir;igegoi? + Press (R‘ESE?’), and set the
71, Motor not reach the fiber again with the end-face
011 Overrun splice point. closer to the electrodes,
(Forward)
+ The fiber is not set
correctly at the i
bottom of the V. + Press (RESE TS, aqd set the
groove. The fiber fiber again to seat it
misses the CCD correctly at the bottom of the
camera’s field of V-groove.
ZR Motor view,
i1} Overrun . o L
(Forward) | - The cleave length |~ 0PF the setting position
(bare fiber part) is of stripped end on the fiber
too short cleaver. Check the cleave
' length.
04 02 Z(iiﬁzf "i“he tgper speed.or Adjust .the taper parameters in
(Backward) time is set too high, |the splice mode.
ZR Motor
121 Overrun | Only cccurs in manual motor operation.
(Backward)
X motor
211 Overrun
(Forward)
29 évz;l:;g; The fiber is not set
(Backward) correctiy at the Prass (RESET), apd set the
Y Motor bottom of the V- fiber again to seat it correctly
31| Overrun groove. The ﬁbei? at the bottom of the V-groove.
offset 1s cut of range.
{Forward)
Y Motor
32| Overrun
(Backward)
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Exror

Frxrox

Code Message Reason Remedy
Focus X | « The fiber is not set
41 Motor correctly at the » Press {(RESET?, and set the
Overrun bottom of the V- . .
(Forward) groove. The fiber fiber again to seat it
A correctly at the bottom of the
Focus X position is out of v
. -groove.
o Motor possible focus
Overrun range.
o4 {Backward) - Dust or dirt on the « Just re-cleaning thg fiber
Focus Y surface may result in dust on
fiber surface
Motor N . the end-face. Completely
51 results in failure to .
Overrun focus prepare the fiber again
(Forward) ’ (strip, clean and cleave).
Focus ¥ |+ Dustor divion the | | pot0 the [Dust Check].
Motor objective lens or .
52 . Clean the lens or mirror
Overrun the wind protector . .
, when dust or dixt exists.
(Backward) | mirror.
Unable to start The splicer automatically
05 | Close Cover | splicing when the starts splicing after closing the
wind protector opens. | wind protector.
Cover The wind p.rotector % Press (RESETY after closing
06 Opened iopened during .
. ; the wind protector.
Error splicing operation.
o1 Z1 Motor
Trouble
ZR Motor
02 Trouble
X-Motor
03 Trouble
07 | 04 Y.Motor | There maybe seme | Consult your nearest sales
Trouble | fault. agency.
Focus X
05 Motor
Trouble
Focus Y
06 Motor
Trouble




Page 123

Error

Error

Code | Message Reason Remedy
Just re-cleaning the fiber
Dust or dirt on the surface may result in dust on
fiber surface. the end-face. Compl_etely .
Fiber Judge prepare the fiber again {atrip,
Error clean and cleave).
08 The left and right The AUTO mode can splice
when using | fiber types are . only the same types of fibers on
AUTO different. the left and right sides.
mode The AUTO mode can
Splicing non- discriminate only between
standard fibers, standard SM, DS and MM
fiber.
Unable to calibrate
01 i
ue to strong arc.
02 Unable to calibrate | Replace the electrodes by using
due to weak are, the [Electrode Replace}
09 Calibration | Unable to calibrate | function. When it is not
03 Error due to bad arc possible to eliminate the
position (too Jeft). problent, consult your nearest
Unable to calibrate | sales agenoy.
04 due to bad arc
position (too right).
Execute the [Stuff Check]
The ﬁbe¥ stuff function. Check the [Overlap]
amount is . .
insufficient. setting in the splice mode when
10 Fiber using the SPECIAL mode.
Separate Check the [Prefuse Power] and
The pre-fuse power is | [Prefuse Time] settings in the
too strong. splice mode when using the
SPECIAL mode.
o1 IL-Fiber Set | The fiber is not set Press {RESET, and set the
11 Srror correc.tly athth; fiber again to seat it correctly
02 R-Fiber Set | bottom of the V- i at the bottoxm of the V-groove.
Error groove.
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Error

Message Reason Remedy
Dust or dirt on the fiber surface results in bad
splice loss and low tensile strength.
Insufficient « Clean the fiber surface sufficiently.
fiber cleaning. + Do rot clean the fiber after cleaving to
prevent dust on the fiber end-face.
- Avoid any contact with the fiber end-face.
« Check the condition of fiber cleaver, When
Bad fiber end- the blade is worn, rotate the blade.
face. + Confirm that [Cleave Limit] is not teo large.
2.9° or less is recommendable.
Dust or dirt on | Dust or dirt on the V-groove or the clamp chip
the V-groove or |causes bad fiber motion during the fiber
the clamp chip. istuffing. Clean them periodically.
Dust or dirt on Execute the [Dust Check]. Clean the lens or
the lens or the . . .
High mirror mirrors when dust or dirt exists,
HEstimated Replace the electrodes when they are worn
1, Bad electrode . . .
088 condition (round tip shape), dirty or bent even if the

number of discharges is less than 1,000

Inadequate arc
DOWET.

Calibrate the arc power with the [Arc
Calibration! function.

Using
unsuitable
gplice mode

Select a suitable splice mode for the fibers to
be spliced.

[Loss Limit] is
too severe

Set the [Loss Limit] with adequate margin.

Inadeqguate arc
parameters in
SPECIAL mode

Confirm that the arc parameters in the
SPECIAL mode are adequate to splice the
fibers.

Inadequate
estimating
parameters in
SPECIAL mode

Confirm that the estimating parameters in the
SPECIAL mode are adequate to estimate the
loss. The MFD mismatch function does not
work for some types of special fibers. Set the
[MFD Mismatch] to “GFF” in that case.
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Mlzils'?:ge Reason Remedy
Large Bad fiber end- | Check the condition of fiber cleaver. When
Cieagve face. the blade is worn, rotate the blade.
Angle gCleave Limit] Set the [Cleave Limit] with adequate margin.
15 100 severe.
[Core Angle The splicer measures the core angle only when
Limit} is too using the SPECIAL mode. Set [Core Angle
o severe Limit! with adeguate margin.
ore
Angle Dust or dirt on | Clean the V.groove and clamp chip, and set
Error the V.groove or |the fibers again. Ifthe error occurs again,
the clamp chip. | strip, clean and cleave the fibers,
Bad fiber end- | Check the condition of fiber cleaver. When
face, the blade iz worn, rotate the blade,
Inadequate arc | Calibrate the arc power with the [Arc
power Calibration] function.
Strong prefuse Adjust or initialize [Prefuse Power] or [Prefuse
. g P Time] settings when using the SPECIAL
Too Thin | setting in mode. In the normal splice mode, the prefuse
Fiber SPECIAL mode | ) ’
ig fixed.
Insufficient + Adjust or initialize [Overlap] setting when
(Overlap] using the SPECIAL mode. In the normal
setting splice mode, the overlap is fixed.
Too Fat Too much
0 T2 rOveriap)] - Execute [Stuff Check] in the maintenance
Fiber setting menu to calibrate the stuff amount,
Taper . The error message may appear when using the
"~ Thin By taper splice. taper splice function.
Bad fiber end- | Check the condition of fiber cleaver. When
face. the blade is worn, rotate the blade,
Adjust or initialize [Prefuse Power] or [Prefuse
Bubb ’ : .
ubble Wegk p;efuse Time] settings when using the SPECIAL
setting in mode. Inthe normal splice mode, the prefuse
SPECLAL mode ’

is fixed.
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§ 9. Questions and Trouble Shooting

§ 9.1. Power Supply

{1) Power does not turn off when. pressing CON/QFID
- Pressing {ON/OFF» quickly does net turn power off to avoid accidental
use. Press and hold the key until the LED color changes from green to
red.

(2 Not manv splices can be made with a fully charged battery pack
» If the power saving functions are not enabled, power consumption is large.
Refer to § 6.6.2 (Page 102), always enable feature to improve power usage.
- When degradation due to the memory effect appears, or when the battery
pack has been stored for an extended period. fully discharge it.  Refer to
§ 5.2.5 (Page 55). Then, recharge the battery pack.

{3} Method to change setéings for the power saving function
 Refer to § 6.6.2 (Page 102) to change the settings.

(4} Batterv indicator is not displaved / Power saving function does not work
« They do not function when using the AC adapter (ADC-07).
- Confirm {Power Source Type] is “AUTQ” by referring to § 6.6.2 (Page 102).

- ffthere is no “ID” mark on an ADC-07 used from another Fujikura splicer,
the FSM-408 misjudges it as a battery pack. Use only specified ADC-07.

» Display serves as a reference only.

« If there is no “ID” mark on a BTR-05 used from another Fujikura sphicer,
the indication may be incorrect on the FSM-40S. Use only BTR-05 with
the “ID” mark.

+ When using an external battery through the DCA-01, the indication may
be incorrect. Confirm the remaining capacity by input voltage in [Sensor
Vahie] menu. Refer to § 6.6.1 (Page 100).

(T3 “CHARGE” LED on ADC-07 blinks during batterv recharge
+ The battery pack being have a fault or have the end of its service life. [f
the LED blinks again having instalied a new hattery pack, contact your
nearest sales agency.
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§ 9.2. Splicing Operation

1 Error nitor
+ Refer to § 8 (Page 119).

23 Inconsisten ice loss £ F fice |

- Refer to “High Estimated Error” in § 8 (Page 119}

- if secondary coated fiber has curl or bend memory, set the fiber in such a
manner that the crown of the curl is uppermost.

« The splice loss varies according to the cleave angles, arc conditions and
fiber cleanliness. When optimizing the arc parameters in SPECIAL
mode, confirm at least 10 splices after changing the parameters,
Optimum arc conditions cannot be determined from a small number of
splices.

+ If the splice loss iz still high or inconsistent after performing the above
remedies, contact your nearest sales agency. Regular service once a year
is recommended to maintain splicing quality high.

irmation of splici 1
+ For outline, refer to § 3 (Page18). For details, refer to § 4 (Page 22}.

4 i 0 ; /N / n

- The power saving function is automatically enabled when using a battery
pack. The splicer turns off the monitor and cameras affer extended
period of spiicer inactivity., Press {SET» to return to the normal state.
To change the time, refer to § 6.6.2 (Page 102).

] r i ugdent A.L3 IT WILSQUS L 1RERAE

- The power saving function is automatically enabled when using a battery
pack. The splicer turns the splicer power off after extended period of
splicer inactivity. Press {ON/OFF» tc turn on the splicer again. To
change the time, refer to § 6.6.2 (Page 102).

POV

oo ¢ > e me

Method to initiali kit e Sl i
+ Refer to § 6.2.5 (Page 86).

{7}

+ Refer to § 6.2.2 (Page 61) when using SM, DS, MM or AUTO mode.
There is no fiber angle threshold in these modes.
- Refer to § 6.2.4 (Page 67} when using SPECIAL mode.
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{8 FError message can he over-ridden
+ Refer to § 6.6.3 (Page 105) to lockout override ability.

(9) Tinable to change Arc Power and Arc Time
« 1t is unable to changes them in SM, DS, MM or AUTO modes.
+ Performing [Arc Calibration] keeps adequate arc power in these modes.

- Arc Power and Arc Time may be changed in SPECIAL mode, unless a
supervisor has locked them.

{10y Method to set Pause
+ Refer to § 6.6.1 (Page 100},

(11) Method to displav Cleave Angle. Fiber Angle and Core/ Cladding Offsets
* Refer to § 6.6.1 (Page 100). The fiber angle is not displayable in SM, DS,
MM or AUTO mode.

2 i sel nd u T
* The AUTO m(;de can detect only standard SM, DS and ’VIM fibers. When
splicing special fibres, the AUTCO mode may misjudge them. For other
possible troubles when using the AUTO mode, refer to § 8 (Page 119).

The esnmated 1oss iga caiculated loss, 1t can be used on]y for reference.
+ The optical parts of the splicer may need to be cleaned.

+ When splicing special fibers, adjust [MFD-L], [MFD-R], [Core Step] and
[Core Curvature]. When splicing dissimilar fibers, adjust also [Min.
Loss] and [MFD Mismatch]. Refer to parameter settings of other splice
modes stored in database area to adjust them.

- Set the [Arc2 OFF Tlme 40 "OFF”  Refor to § 6.2.4 (Page 67).

Use the F\/Iotor Dz‘;ve] functlon on Namtendnce Menu}. Or in [Finish]
state, {A> and {¥> can operate it immediately.

- To dzsab}e the reahgnment refer to § {i 6 3 {Page ]Oo) Alternatively use
manual splice mode. Refer t¢ § 6.2.7 {(Page 80),
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§ 9.3. Tube-heating Operation

Ciber protect leeve ; shrink ¢ 1y
- Extend heating time. Refer to § 6.3.2 (Page 90).

2} Heater LE anel k ; inks
+ Pressing (HEAT» during heating causes the LIED to blink. It indicates
that a cancel is acceptable by pressing {HEATY again, Waiting 2 seconds
without pressing it, the LED indication will return to the normal state.

- If the heating temperature does not-reach set temperaturs, the LED
blinks and the alarm sounds. Contact your nearest sales agency.

(3). Fiber protection sleeve adhered on heating plate after shrinking
» Use a cotton swab or similar soft tip object to push and remove the sleeve.

4 mniti in it fH
- Refer t0 § 6.3.3 (PageSE)

{5Y Method to cancel heating process

- {RESETY does not cancel the heater. Press (HEATY iwice to cancel the
heater.

§ 9.4. Supervising

- Befor o § 6.6.5 (Page 105)

(2} Method to lock “selection” or “editing” of Splice or Heater mode

* Refer to § 6.6.3 (Page 105}

. To qet the parameters refer to § 6.2. 9 {Page 86} and § 6.3.3 (Page 92).
Method to connect a PC, refer to § 7 (Page 118). To get EXCEL software
on the PC, contact your nearest sales agency.

{4} Password forgotten

+ Contact your nearest sales agency.
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§ 9.5. Other Functions

» Refer to § 6.6.3 (Page 105)

9) Methad 0 Check] ically af .
+ Refer to § 6.6.3 (Page 105).

+ Change the fiber image from X/Y view to X magnified view or Y magmﬁed
view by pressing <X/Y%.

3] dood L

« The splicer needs to repeat the calibration after replacing the electrodes
or when the environmental condition changes drastically.

+ To set a maximum number of calibrations, refer to § 6.6.3 (Page 105).
When the number of calibrations exceeds the setting, the splicer indicates
“Test Finish” even when it is still not perfect.

“* g »

< Execute [Stabilize Electrodes] function in [Maintenance Menu]. If the
splicer still does not indicate “Test Finish,” replace the electrodes by using
[Repiace Electrodes] function.

* An internal factor is calibrated for the arc power. The displayed arc
power in each splice mode does not change.
* The results of calibration affect all splice modes.

7) Methad to i LiEr ; b anlice in soli 1t d
* Refer to § 6.5.1 (Page 95).

+ Refer to § 6.5.1 (Page 95).

(@) Method 1 . K ls in ]
* Refer to § 6.5.1 (Page 95).

(10) Method o download spli Jis £ I PC
+ For the method to connect the PC, refer to § 7 (Page 118, To get EXCEL
software on the PC, contact your nearest sales agency.
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§ 10. Guarantee and Contact Address

§ 10.1. Guarantee

1. Guarantee period and limits

If the splicer becomes out of order within one year from the date of
delivery, we will repair it free of charge. However. note that repairs will be
charged for in the following cases regardless of the guarantee period:

(1) Trouble or damage due to natural disaster.

(2) Trouble or damage due to abnormal veltage supply.

(3) Trouble or damage due to mishandling.

(4) Trouble or damage due te handling in disregard of the operating

procedures or instructions described in the instruction manuatl
(5) Consumable items {discharge electrodes etc.}

2. Before sending the splicer
Please consult nearest sales agency first.

3. Necessary information for the repair
Attach papers to the splicer in order to inform us of details as described
helow.
(1) Your full name, section, division, company, address, phone number,
fax number and e-mail address.
(2) Model name and serial number of the splicer.
{3) Encountered Trouble
+ What state did your splicer get into and when?
» What is its present state?
« The state of the monttor and the contents of the relevant error
message.
etc.

4. Transportation when sending the splicer
As the splicer is a high-precision machine, always use the attached
carrying case for transportation and storage in order to protect it against
humidity, vibration and shock. When you request us to repair the splicer,
please send it together with its accessories.

5. Note for Repair
Please note that the contents of the memory such as splicing results, splice
mode, ete., may be lost depending on the kind of repair.
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-§ 10.2. Contact Address

Inquiries concerning products should be made tothe nearest sales agency orone of the
following:

Fujikura Europe Lid.

51 Barwell Business Park

Leatherhead Road,

Chessinglon,

Swrrey KT9 ZNY

England

Tel. +44-20-8240-2000  (Service: +44:20-8240-2020)
Fax. +44-20-8240-2010  (Service: +44-20-8240-2029)

Alcoa Fujikura Lid.

150 Ridgeview Circle

Duncan, SOUTH CAROLINA 29334

US.A.

Tel. +1-800-AFL-FIBER (Service: +1-800-866-36072)
Fax. +1-864-433-5560 (Service: +1-800-433-3452)
P.O.Box 3127 Spartanburg, SC - 28304-3127

Fujikura Asia Ltd.

4460 Alexandra Road #2201 PSA Building
Singapore 119963 :
Tel. +65-2711312

Fax. +65-2780965

Fajikura Lid.

Exporl Department
1-5-1 Kiba, Koto-ku,
Tekyo 1358512

Japan

Tel. +81.3-3606-1164
Fax. +81-3-5606-1534

KSP75-0086-16-01 (5 Issued in June 2000










