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1. GENERAL

1.1 Outline of F5M-20CS511 Optical Fiber Fusion Splicer

The F3M-20C511 Arc Fusion Splicer 15 used for splicing SM (Single Mode) optical
fiber and MM (Multi Mode) optical Tiber.

Mutual aligning of both 5M and MM optical fibers is performed awomatically by
the image processing magrocomputer built inte the splicer.

The power sowrce applicable for this system 15 ACHES-265Y (Sy60Hz) or DCID-
13¥. The AC voltape selection is Lulomaric,

The Type FEM-Z0CSII Ase Fusion Splicer is shown below,

Fig.l.1 Type FEM-20CSIl Arc Fusion Splicer

CAUTION

NEVER USE a cleaning spray on the machine. Spray

that includes FREON gas cawses abnormally strong
dizcharges. This reduces the life time of the clecirodes

and may cause damage to the mirrors and lens.
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.2  Construction
The components comprising the FSM-20CS11 Arc Fusion Splicer are shown in Table

1.1 and 1the accessories im Table 1.2 helow

Table 1.1 Components of FSM-20CS11 Arc Fusion Splicer

Ma, Mame l Cuanticy
1 Arc Fusion Splicer Main Body 1
2 Power Cord |AC/DC) | pair
3 Carrying ciase |

Table 1.2 Accessorics and Jpares

Mame Quantiny Comment
Spare Electrode | pair
Spare Fuse l set DC6.IAJACI 15A *|
{20 mm long)
Spare Mirror 1
Spare Thermal Paper I option
Hexagonul Wrench 1 ¥
Tweezers | *2 |
Instruction Manual |

*| ACIHY 3.15A Time Lag Fasc (Slow-Blow),

*2 Used especially for “Up/Down” mirror replacemeni

LB




1.3 Pairs ond Fundctions

The Tollowinge wble gives descriptions of the parts and functions of Lhe splicer.

The

lcations of the wems are given o Fiee 1%

Table 1.3

Items and Functons of Splicer

| Mame

Funcrion

L Kevboard Panel

This is wsed to operate the splicer {See Section 2.1).

(2 Monitor

Displays the fiber image. the operation state and

| gatimated loss.

3 | “Bright”

Adjusts the brighiness of the LCD monitor.

) Input Volage

Inulicanon

Indicates whether the imput DC voliage is in the

i.-J.ppmpti-.m: range.
| Green=goead @ Red=Too high or o0 Jow

f] | AC Fuse Holder

| 3.15A fuse .is weed,

& | DC Fuse Holder

iﬁ.]ﬁ fuse 15 used.

POWER  Switch

3 position swilch. DT ON = OFF = AC OKN.

£) DC IN Terminal

Connection for a DO power sourge, such as g
battery, Tum the power switch to the DC-side.

4} ISEI{-PURT Tenmmnal

Thes terminal 1s used to mput and oulput data when
wsing o portable compater,

® ;\-'lDEID OUT
| Termimal
|

Thas termunal is wsed o conmeci the video cord of
an extemal moner.  Video signils are NTSC

composite  signals.

G | AC IN Terminal
|

Thies termnnmal s wsed for the AC power sourge
(AC B5-2a5Y, s0/00 Hz).

o

% | GND  Terminal

This terminal may be wsed w ground the splicer.

-".-‘

{13 Top Cover
|

pama O s = B P

This cover i3 wsed (o proiect the splicer when npot in

CL e e

s,
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i Name Funcrion

Wind Protecior Prevents abnormal arcing cawsed by the wind dunng
discharge. By opeming and closmg the wimd

@z

praotechor, the illummation lamp is twmed off and on.

When it is opencd, the mimar 1 moved wp o allow

the Niber= to be et It alse funciions as a safery
swilch and prevents arc discharges while open,

Terminals for These terminals are wsed to fix the working table
Woking Table {option) Ju {optien).

: i

B Terminal for Tripod | This terminal is used to fix the splicer on 1he
| (option} | rripod  {oplion).
{1 | Holder ' The optical [iber sheath 15 set on this plae.
& l Optcal Fiber Guide | This guide unit is used o hold 1the optical fiber

Lnit  {Vegroove) and to align the fiber pair w be spliced.

g Discharge  Electrodes | These discharge elecirodes fuse the optical fiber
pair (e be spliced.

IMumination  Lamp This lamp is wsed to illuminate the optical fiber for
the imaging sysiem.  When the wmd protecior is
Closed, the illumination is wmed O when it s

opend, the Mumnaton 15 wened OFF.

£l | Elecirode Cover Designed for the nsulation of 1he hgh volage
elecirodde. DO NOT attempt anc discharges when the

cover 5 disengaged for safery purposes.

2 | Obgective Lens This lens is for magnilication of the fiber imuge.
o Fiber Clamp This clamp 15 wsed 10 keep the optical fiber on the

opiical fiber gonde wmil.

Z | Sheath Clamp This clamp is wsed o hold the opncal liber sheath,
& | Mirror This mirrer is wsed 1o guide the illuminmion light
| 1o the objeciive lens to observe the fiber imnges. i
| can be set or reset (dows or uph
| @ | Elkcuode Fixiure This secures the discharge clectrode al the specified
! posilion.
I | Heater {option) This is wsed o heat the heat-shnnk sleeve.

E | Heat Indicator Lamp | Indicates that the heat-shrink sleeve is being heated.

& Primter (oplion) This is used 1o pring splice Jdata,




¥

OPERATION

[ 28]

J Keyboard Panel
This section gives the key funclions of the FSM-20CSIl.  Fig.2.1 shows the key

layout on the 1wop panel of the splicer. Table 2,1 shows their respective functions
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Table 2.1  Functions of Keys

S N amwe Funciion

) RESET Key When the RESET switch is pressed, the sysiem stops
in any step of operation and the fibers move back 1o
Z axis home position.
The splicer accepts the RESET wih a beepimg sound
and displays “"RESET™ on the monitor.
After the reser operpnion 15 compleed, "EEADY" »
displayed on the monitor.

{E::I SET Kn:].' This s wsed o mitizle the gap sciting of wo fiber
end faces and mmomatic alignment of the fibers.
The insirecuons “GAP 3ET", “FIBER OK?® and
“ALIGNING™ are displaved on the monitor m each

stape.
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No. MName Funciion

& | MODE Key The FSM-20CSII can be presel to 20 differeni modes
for various fibers (SM1 - SMID, MM| - MMI10).
This key is used 10 select the mode.

| In 5M mode, core axis alignment is performed
autamaltically and in the MM mode. fiber axis
alignmem 15 performed

@ | XY Key This is wsed for the sutomanic field change operation.
When the X/Y key is pressed, the fiber image is
!changxzd from (X} 10 {Y) or {Y) to (X} If this is
done after a gap sci operation, the fibers are adjusted
o the cemier of the monitor and focused

sulomatically.
&  ARC Key This is used to perform an arc but it will not
: function while the system is in its awtomatic splicing
operalion.

No fiber stuffing occurs if this key is operaied from
the "READY"™ stale or if an arc has already occurred.
“ERARCH*" is displaved on the mondtor jusi hefore
the discharge is produced,

|1t gap seiing has been done, loss estimation
autematically follows the discharge operation.

This function may be wsed 1o re-arc a sphce after
the auvtomartic process has fimished.

& CND Key This 15 wsed 1o select the menu options.
@ MOTOR Key | This is wsed for conirolling the splicer molors
' manually.
& | 5 up) Key These are wsed for moving the **' cursor wherever
applicable in the menus and oplions.
< tdown) Key When manual motor control is selected, these keys

del s "Backward” and “Forward” direction conrols,

®  ENT Key This is wsed 10 select a menu option for discharge
conditions or seleci 3 molor control,

&  HEAT Key This is used to starl the heater process. The heat
indicator lamp lights dering heating.

Condition/Comment | These are used for mput of the operating parameters
Input Keys or the commenis,

@




2 L1 Selecting Splice Mode
The FSM-20CSII can be preser for 20 different splicing modes (10 settings for

SM fibers and 10 semings for MM fibersk.  This allows various fiber ypes o be spliced.

Each mode consisis of 6 paramelers (ARC POWER, ARC TIME. FORWARD, PREFUSE,

GaAP. ECF).  See Section 2.1.2. For SMI-SMI0, core axis alignment und splice loss

estimatson are performed swtomatically,.  For MMI-MMIO, hiber clodding alignment and

splice loss estimation are performed  automarically.

Operation

111 BMake suwre thar the splicer 1= in its “READY™ state or that the splicing sequence
is paused or Fimshed.

12) Press the MODE key. |0 splice modes are displaved on the monitor as shown
in Fig. 2.2, The cursor “*' on the left side of the mode shows the present splice
mode  selecied.

(3) The cursor s moved ep or down by the - (up) or . (down) keys. Move it to the
splice mode you wish 1o selecl

(43 I ke 7 (downd key is pressed when the cursor is beside SMIO, then the MM modes
are displayed as shown in Fig. 2.3,

(3) To escape from this state, press uny key except MODE, o (up) or ' (down) and

Condition/Comment  Input  keys,

SPLICE MODE SPLICE MODE
* 3MI  FUJIKURA 125um = MM| FUIIKURA [25um
M2 FUJNKURA 125um MM2Z FUWIKURA 125um
SM3} FUJKURA 125um MM3 FUJIIKURA [125um
M4 FUNKURA 125um MM4 FUIIKURA [25um
5M5 FUNMKURA 125um MMS  FUJIKURA  [23um
M6 FUNIKURA  125om MM6E6 FUIKURA 125um
5MT FUJIKURA  125um MM? FUJIKURA  [25um
aMs FUJIKURA  125um MMSE FUJIKURA [25um
5MY  FUNIKURA  125um MMY  FUJIKURA  [25um
SMI0 FUNKURA  125um MMIU FUMKURA | 25um
READY SMIL(X) READY MMI1 (X]
Fig. 2.1 Sphce Modes for SM Fiber Fig. 2.3 Splice Modes for MM Fiber
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232

Changing Dischorge Conditions

This section gives the procedures necessary (0 change the programme paramelers

IARC POWER. ARC TIME. FORWARD, PREFUSE, GAP. ECF).

Mote: Dip Switch 5 Bit 8 {DATA CHANGE PROTECT) must be OFF for this

procedure. The sphicer is shipped from the factory with this swilch off,

Qperanon

(11 Make sure that the splicer is in s “READY" state or that the splicing sequence
is paused or finished.

(21 Press the “"CND™ key. The menu is displayed on the monitor as shown in Fig.
24, The cursor '*° on the left hand side shows the funclion 10 be selected.

3y Move the cursor **" o ‘2 CONDITION SET”

14} Press the "ENT key. The current settings for the proprammes are displayed on
e morier as shown in Fig. 2.5 The cursor **° on the lelt hand side shows the
selecied  parameter.

151 The cursor **" is moved up or down by the 2 {up) or 7 (down) key. Move it
w the parameter you want o change.

1) The value of the selecied parameter may be changed by pressing the Condition/

Comment [nput keys. (See 2.1.9)
I To escape from this state, press any key excepr "CND™, "ENT", & (up) or ¥ {down)

amd Condinon Comment [nput Keys.



The FSM-20CSI[ has 2 sensor to measure the atmospheric pressure.
When operating the splicer at a different altitade or under different
weather conditions from which w was calibrated, the arc power is
sutemalically adjusied 1o maingain splice  qualiny,

If it is required to change the are power for some other reason. see
Appendices AP2.2 and APT7, set il wsing the above procedure. The new

are power becomes standard, agan with avtomatic odjusimen.

SM FUIIKURA 125um
# 1 MEMORY DISPLAY =] ARC POWER e
T COMDITION SET 2 ARC TIME Hmse:
1 COMMENT SET 3 FORWARD A0msec
4 OPTION SET 4 PREFURE 1 B0msec
5 CALENMDAR SET 5 GAP dline
6 MEMORY CLEAR 6 ECF 0440
READY SMI (X} READY SMI (X)
Fig. 24 Menu Display Fig. 25 Splicing Parameters
Table 22  Denails of Splicing Parameiers
Monitor display Descnption Step Range
I ARC POWER Arc [dischurge) power I Q0 - 31 =|
2 ARC TIME Arc {discharge} time 0.1 sec 0 = B85 sec
Swifing time
FORWARD during fusion splice 3 msee 0 -1 sec
Frelusion  time
PREFUSE during fusion splice 10 msee 0 -1 sec
’ e " it ¥ T
GAP ffa;:_lt:::_m.-.n end Taces 3 e 6 32 P::h,
ECE ECF facior .05 D =09 =*3

*1 The dscharge curremt s approximanely 100+03xDATA (mA).

iR FIBERTOOL
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2.1.3 Sewing Commenis

When the “MODE™ key is pressed, 10 splice modes and comments are displayed

on the monitor as shown in Figs. 2.2 or 2.3, Move the cursor to the comment that

i5 to be changed using the & (up) or . (down) keys.

Mode:

Dip Switch 5 Bit 8 |IDATA CHANGE PROTECT) must be OFF for this

procedure, The splicer is shipped from the faclory with this switch off

Operation

(%]

(%)

{6

Make sure thal the sphicer 15w s "READY™ state or that the splicing seguence
is paused or finished.

Press the “CND" key. The menu 15 displayed on the monitor as shown in Fig.
2.4, The cursor “®* on the left hand side shows the programme o be selected.
Mowve the cursor **' to *3 COMMENT SET’

Press the “ENT” key. The current comment for the programme 13 displaved on
the monitor as shown in Fig. 2.6. The cursor *®" shows the selecied character.
The curser **" 5 moved lefi or right by the < (lefi) or [ {right) key,

Move it to the character you wam 0 change.

The character may now be changed by pressing the Conditon/Comment [nput keyvs
ar by pressing the & (up) or v {down) key. (See 2.1.9)

To escape from this stale, press any key except "CND™, "ENT". 4 (op) or *7 (down}

and Conduion/Comment Input keys.



2.1.4  Setting Optional Functions
This splicer has zome optional funclions. DATA DISPLAY . PAUSE. eic., as shown

in Table 2.3. These are commoen to all splice programmes. To set these options, off

or on, proceed as follows,

Mone: Dip Swich 5 Bt 8 (DATA CHANGE PROTECT) must be OFF for this

procedure,  The splicer = shipped from the factory wiath thas swieh off.

Oiperation

(11 Make sure that the splicer is in its "READY™ state or that the splicing sequence
is paused or finished.

(21 Press the “CND"™ key. The menu is displayed on the monimor as shown in Fig.
24. The cursor "*" on the left hand side shows the programme 0 be selecred

(3} Move the cursor “*' 10 ‘4 QOPTION SET

(4] Press the “ENT™ key. The current settings for the options are displaved on the
monier as shown i Fig. 2.7, The cursor *%° shows the selecied oplion.

(31 The cursor **" iz moved wp or down by the = (up) or °7 {down) key. Move it
fo the option you wint 1o change.

i6) Press the “ENT" key 1o mern ON or OFF,

(7} To escape from this state, press any key excepr “CHND™, “"ENT™, & (wp) or T {(down)

and  Condmon/Comment  Input Keys,
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SM|

L

READY SMI

FUNKURA 125um

(X}

OPTION SET

« ] DATA DISPLAY OFF
2 PALUSE OFF
1 ECF O
4 CLEANING ARC ON
5§ CLEAVE ANGLE ON

READY M1 (X)

Fig. 26 Comment Display

Fig. 2.7 Opuonal Functions

Table 2.3 Details of Opuonal Functions

Monutor display

Erescription

DATA DISPLAY

Display dara such as axis offset e, on the monitor
(See Appendix AFT).

PALSE Stop splice procedurc afier fibers are gapset
| (Press “SET™ key 1o restan),
ECF See Appendix APS

CLEANING ARC

A discharge 15 produced 1w remove dust on the
fiber surface just after GAP SET has slarted

CLEAVE ANGLE

The cleaved fiber end faces are checked and the
cleaved angles are displaved on the monitor.
ERROR 7 is displaved when either angle s more
tham 5 or 3 degrees.

The threshold angle can be changed by Dip Swiich
| bt 6. {See Appendis APL)

14



2.1.5  Display of Stored Splice Daa
This splicer siores 100 splice data points in the internal memory, and this data can

be printed out by the oplional printer.

Operation

(1} Make sure that the splicer is in its "READY"™ siate or thal the splicing sequence
15 paused or finished.

(2 Press the "CND" key. The menu is displayed on the monitor as shown n Fig.
2.4. The cursor *** on the lefi hand side shows the programme 1o be selecied

{31 Move the cursor *** to ‘I MEMORY DISPLAY".

(4} Press the "ENT” key. The curremt Memory No, and splice data is displaved on the
monitor as shown in Fig. 2.8 (a)

{3} The memory No. may be decrensed or increased by pressing the ~. (upl or 7 (down)
key and the splice dain of the current Memory No. s displayed.

o) When you press the "ALPNUM™ key, the curremt Memory No. and splice data on
the monitor are printed owt by the printer. |1 the sphwer does not have a printer,
"ERROR 10 FRINTER ERROR™ is displayed afier about 5 seconds.

171 When you want (o set o commem 1o the splice data, press the “ENT™ kev. The
cursor *** is displayed under the commen area as shown in Fig. 2.8 tb). Move
the cursor **" to the characier you want 1o enter by the <1 (left) or > (righti key
You can input characters by pressing the Condition/Comment Input keys or by pressing
the . (up) or "~ (down) key. {See 2.1.0)

(8)  When you press the “ENT™ key again, the cursor **' vanishes and you can ¢hange
the Memory No. again,

19} Tao escape from this state, press any key except “CND", “ENT™, = (upi or . (down},

amd Condition/Comment Inpul keys,

FIBERTOOL

http://fibertool.ru
+7 (495) 970-11-77




“ENT" key

L=

i 15 1-H

ﬁ
MEMORY M0 MEMORY e VR L)
QOG5 13:25 G225 [31:25
COMMENT AREA COMMENT AREA
LOSS=002 JB LOSS= 002 48
ANGLE L 032 ANGLE L 2
R 03 E 03

Skl P 12 M P 12
T KX F 40 T 20000 F 40
PE 180 L B FF 180 G =
READY SMI(X) REEADY SMLX

() L1

Fig.2.8 Memory Display

Vemory Number (from D01 1w 100

Date and Time when the splice is performed
Comement {manual input) MAX 14 characiers
Esumated LOSS

Cleave Angle L: lefi, R: right

Splice Mode and Discharge Condition

P- ARC POWER, T: ARC TIME, F: FORWARD, PF: PREFUSE. G: GAP

1. The splice data is stored in the currem Memory No. after sphcing.
Then Memory No. 1s changed 10 next number and the comment is

copied to next memory commenl awlomatically.

Fed

When the splice data is stored in Memory No 10, the sext Memory

No. tums to 001, The previous stored data in Memory Nodl s
delered.

1, When you change the Memory No. by the former operaiion, the
splicer stans storing data froem last Memory No. you change.

4. When the splicer does no estimate the splice Joss, “LOSS=* HKB"
displayed.

5, When the splicer does nol measure the cleave angle, "*0" is

displaved,

16



2.1.6 Changing Calendar

This splicer has an iniemal calendar. This section gives the procedures 10 change

the culendar parameters (Year, Month, Day. Hour, Minute).

Qperanon

(1) Muke sure that the splicer is in its "READY"™ sitatc or that the splicing seguence
13 pamsed or finished.

12} Press the "CND" key. The mene is displayed on the monitor as shown in Fig.2 4
The cursor **" on the left hand side shows the programme 1o be selected

(3} Move the corsor '*° 10 'S5 CALENDAR SET".

(4)  Press the "ENT” key. The curremt date and lime is displayed on the momitor as
shown in Fig.2.9. The curser **" shows the selecied parameter.

{3) The cursor **° is moved left or mght by the /. (up) or . (down) ke, Move o to
the parameter you want te change.

16) The parameter may now be changed by pressing the Condition/Comment Input keys.
(See 2.1.9)

(73 When you finish changing all parameiers, move the cursar “** at "E*. and press
'ENT" key a1 the same time 1o time signal. The calendar is changed 10 new dare

and time and the splicer rewms 10 "READY™ siate.

Mote The current date and time 15 displayed in #ts “READY™ stae as shown in

Fig.2.10.
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CALENDAR 3ET

93/06/25 13:25 E

READY ML (X) READY SMl (X)
92/06/25 13:25

Fi.29 Calendar Sening Mode Fig.2.10 Display of Date and Time
("READY"™ state)
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2.1.7T Memory All Clear

This section gives the procedure to clear the splice daiz in memory from the splicer.

Operation

thy Make sure that the splicer is in ns “READY™ state or thal the splicing sequence
i5 paused or fNinished,

{2} Press the "CND" key. The menu is displaved on the monitor as shown in Fig.2 4
The cursor **" on the left hand side shows the programme 10 be selecied.

131 Move the cursor *** w0 ‘6 MEMORY CLEAR".

14) Press the "ENT” key. The display changes as shown in Fig.2.11.

(3} If you do nov want 1o clear the splice data, press the “RESET™ key. The splicer
returns to “READY™ siale and the splice data is kept. If you want to clear the splice
data, press the "ENT™ key. The display changes as shown in Fig.2,12 and the splicer
clears the splice daia stored in memory.

(6) When the splice data is cleared, the splicer returns 1o “READY" siate,

MEMORY CLEAR MEMORY CLEAR
OK?
READY SMI (X) READY SMIL XD
Fig. 2.11 ENT: Memory All Clear Fig. 2.12 Display during Memory
RESET; Not Cleared Clearing
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LB B

MNore:

Oper:

Manual Motor Operation
Dip Swirch 5 Bu & (DATA CHANGE PROTECT) must be OFF for this

procedure.  The splicer is shipped from the factory with this swikch ofl.

L

Make sure that the splicer is in ns "READY™ state or that the splicing sequence
i pasused or Nimished,

Press the “MOTOR™ key. The molor select state is displayed on the momilor as
shown Fig. 2,13 The second line shows which motor 15 selecred.

The selected motor i3 changed by using the & (up) or 7 (down) keys.

Press the "ENT™ key when the required mgtor is selecied. The siate changes o
the manual motor operation stale a5 shown o Fige 2004,

The fupy or = {down) Keys controd the direction of the motor. The motor runes
whale [he Key i pressed,

To return 10 the motor select siate. press the “ENT™ key.

T escape from thas state. press any key except “CNDT, "BNT™, L fup) or 7 (down}

and Condinon/Comment  Input Keys,

MOTOR SELECT MOTOR SELECT
X X
up : FORWARD
DOWMN : REVERSE
READY SMI (X)) READY SM1 (X
Fig. 213 Moror Select Sune Fig. 2.14 Manual Operation Sune



S
"ABC" key: The characier is changed 10 *A’ by pressing | time.
The characier is changed to *B' by pressing 2 tlimes.
The character is changed 1o *C' by pressing 3 times.
The other aiphabel keys can be used in the same way.
The cursor *** is moved lefl or right by the <0 (left) or [> (right} key.
b. Mambers
The number which is same as pressed key is entered and the cursor *** is moved
righi.
Note: In the sctling comments, the character may be chunged by pressing the

S luph or W fdown) key. You can enter small letiers erc. by pressing
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the 2 jup) or 7 (down) kev. (Sec APD)
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