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7.2,

Meesuring sets,: tools and modules iniTeieg:aﬁh:enq:Telex meintenance.

ObJective.

In the malntcnance activ1ty of Telegraph and Telex service,'measu—x.-

" ring sets and tools are one of important means to find out -and

to recovery the cause of - fault, and to kcep the goed serv1ce._:'

_Therefore, 1t should be noted. that in &very Telegraph and Telex
cStation must have minimum stock measuring sets and tools that must

have. a suitable performance efflciency, and that keep ueually 1t

in good condltlon._

'For thls purpose, 1t is. necessary to deflne a certain standard etock

yalue concerning the kind and number of meaeurlng sets and tools,
that is " STANDARD STOCK VALUE OF MEASURING SETS AND TOOLS ",

'The measurlng scts and *ools use be kept in: good condltion for the
.preparing to varlous tests and fault clearance. Periodic tests. of

measuring sets are carried obut in the same wWay as Telegraph and

- Telex equipments and apparatus, and it's repair, in the case of fault,
" is concentrated in work shop and malntananee repair center,

Standard stocked value df measurihg sets and-teols.

In.Tab1e559¥_are_shown utandard stock value of measurlng aets andg

.toOls-according to the: numbers of VFT system and Telex subscriber

in Telegraph and Telex station in Indone31a, is only temporary until
detailed fault data and repair time are taken.
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o Table 59 Proposed s%andard sLock value of moasurlng sets ;

_ and tools
N I
cE N NQ;6f VFT sys"br Telex subs B
- Name of measuring . Vypp|rgy [vEr|{TEL [VFT|[TEL | Terminal
'pets and tools~“{ . 1511000 1? 5?0 _ 6 S1 :
R A T I RE
: )OIlOOO ~161500
or b 0T L OX
Slngle cerrent tcst '2' ' 7 -
-’transmltter . o 2 ?.
Teleprlter 51gna1 - R
-génerator = T 3 2 S
Telegranh distortlon
_measurWHg set fnjr. 2 1 _ 1
Slgn 1 analyaer e 1 1 1
'Frequency counter - 1 :
Cathode ray. relay 1 1 1
tester _
Levgl_metg? a2 1 1
Impedancé neter 1 |
Margin measuring sot 2 1
Impulse tester 2 - 1 i
P P _
i V. A. R meter 3 2 1
Attena%dr ' 1 1 :
Filter- | 1 RN .
Pest eguipment for . _'*?_ . L
~checking trunk repeater | 5 ;e i
and line termlnator ' } o
Test: enumeent for : 3 - 5 ! 1
checking cowmon contfol 5 ' .
TPools for Tbleﬁrther ' : o ' B equa17fdr
: : 5 4 ; ‘maintenance|
_ o i : personnelk
Cleaner D SRR | 1 1
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' fReserved Telex terminal equipments, modules end units of Telex
';switching and VFT terminal equipment. :

Objective.

To. keep good servlce of Telegraph end Telex must be reserved soaro
Telex terminal, modules and wnits of Telex: switching and VET equipment.
l1n good condltnon 1n each Telegrahh and Telex stetion.._o ,

'Spare Telex terminal equjpments and module stock-requirements:ane
determined by the following factors P : L

'—_Number or termlnal equlpment and module in servzce._}l
C - MTBF( Mean: time between ‘failure’ ) ‘for the equipment.
= How! MTBF is dlstrlbuted between the varlous integral termlnal and
- module of equlpment. RN .
-.Repair time is in case of fallure
. Distribution of failure over time.
-Whether the spares are divided between several storage p01nts.

Also, 1t base the operatlon ‘on the follow1ng assumtion :_

- Supplles are baged 6n central storage in Jakarta.

~ Repair time include several days for the trnsportatlon. '

~ Mean time. to repair is determined"on the maintenance characterls-
tics to the system as regdrds available equipnent for the fault
flndlng and how qumkly an englneer can reach the statlon.

Malntenance tlme can be lelded up as follow :

- Tlme from ehe dquOVefy of the fallure.
- Waltlng time for englneer._

~ Waiting time for spare termlnal equlpment or module.
~ Net repair “time. : :
- Tlme for functlonal testlng.

If number of fault exceed the nunber of reserved termlnal equlpment
-module stocked at Telegrdph and Teléx station,; a fault can not be
recovered for the lack of reserved Telex terminals or. ‘modules. On.the
other hand, over-stocklng of reserved terminal or modules is not

good from the economlch p01nt of v1ew -

The number and kind of the reserved modules and unlts are decmded

by consjderlng their fault rate, the number of. existing equlpment
repair time, and 1nfluence upon service when- fault occures. The most .
-proper number of reserved’ modules ‘and -units must be decided s0. as

to keep the risk rate less than the certain value, The practical _
determination will be . made and ‘inforimed to Telegraph and Telex station'
from Telegraph and Telex Dlvntlon 1n PLRUH TELBKOMUNIKAST,
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‘Resefﬁed Télék'térmiﬁalféqﬁipﬁeht;¥

NconCerning the repair and maintenance of Telex terminal equlpment
it could say that: there are many prochms k3
- Technlcal 1eVG1 of the adJustment '

« Transportation-of Telex terminal equlpment or technlcal personnel.

~= Location of the 1nstallat10n Telcx termlnal equipment in the

. subscrjber s offlce. ' o . .

The standard reserved value of Telex termlnal equnpment for the
maintenance and opération in Telegraph and Télex station in Table
60y is only temporary until fault rqto and repair time of Telex
terninal equlpment are taken. ' . :

Table 60. Standard reserved value of Telex termmnal
equlpment and - unlts.

Number of ﬁerminal ' Number'of - Fumber of
to'be_méihfain.' T re&erved terminal ' | reserved unit
in serﬁice E
| 1 1 -
2 - 30 2 1
31 -~ .60 3 1
61 - 100 b 1
101 - 140 5 1
Wi -~ 180 6 1
181 - 230 A 1
231 - . 280 8 2
281 - - 340 9 2
CB41 . - 400 10 2
401 -~ 460 i 1 2
C46I - 530 12 3
L5310 - 00| 13 3
601 - 670 | 1y 3
671 - o0 L 15 3
741 - 820 16 Iy
81T - 900 R LIRS b
Lo - 9s0 oy
981 . - 1060 19 I
1. ' '
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3» Reserved modules and unitg of Telex switching and VFT oquipment

' Roserved value of spare module for Telex switchlng equipment oystem_
TWK-9 for 500 subscriber g terminal in each Telegraph and Telex
station is shown in Table 61, also, reserved value of spare CoMa -
ponents for: VFT: terminal equipment  system WI-1000 for 3 system of

' VFT in each Telegraph and Telcx station 15 shown in Tab]e 62

The former is one of from supp]ler L S;emens Company “, it mast be
stocked them in good congition, the latter is also one of from same
supplier, however, is only bpare comoonenﬁs, is not . prov1ded as the

. spare modules. i RS :

Table 61 FeSéfved:vaiue of éﬁare'moaﬁié'fof'ﬁoo
' :VJSubscriberfs terminal of Telexzswitching,

! S .

E e S Number .- | Fumber

i' Name of module .. of order! of module

P . L e _ . _ .

I 1. bial evaluator,decorder (¥W-By-E) ' “AT001 1

. 2. bial evaluatowm,processor(WoBw-i) : “Al275- 0 1

i 3, Line termlnatlng set(C_Tanﬂ/an) r A2 1

{ L. Zoner, group A(VZ=A) - . - AloQ2 F 1

i~ 5. Zoner, group B(VZ+B) . .- - ' . A1282 1

! 6. Common control A(G-Est-A) g _ A1271 X

. 7. Common control B(G~Wst-B\ B A1251 ¢ 1

L 8, Commontimer(G-2t) ' L o “AL265 1

| 9. Blectric pulse wenerator(UG-EL ITG) - CAL00L 1

; (basic clock generator) . - : o

110, Electric pulse generator(ASTmzL-lTG) o E1003 1 .

g (out put stage)’ . o :

i11. Electric pulse generator(EL~ITG) CElooy | 1

i (diode card) - R

112, Blectric. pulse. generator A(IG-A) 5 A1Y78 1-

‘1%, Flectric pulse génerator B{IG-B)- B B 1% T KU SR

flh. Serles-parallel/Parallel-serles converter B109S 1

. (SPU/PSU B) R _ : :

115. Code generator for. serv1ce 1gna1 (TXG BY 1 AX283 . 1

ii6. COS comparator(KL~VG~A) 1 AL053 - | 1

117. Commorline termination flnder, 1dent1f1er, A1274 1

§ marker, ¢ommon - 11nk flnder : ' '

b (G TA*N/J—SU) : ' oo

‘18, storage connectjng matrlx(local), and _ A1261 1

: storage finder for 4 dldl storages : : .
(SpO-¥Wsp-Su) :




Table 62 - Reserved value of spare components for 3 system
' ' “of VFT termlnal equlpment. | R . .

Pos |  Nomemolature . | Quantity for 13 sys

‘BCY 58 Y111
BCY 58 T
" BCY-59 V11l
- BCY. 65 E V11l
. BCY 78" Vll
BCY 78 Vlll
BCY 79 V111
BFX 37 - .
BSX . 45-6.
© 2N7208
2N 2896
2N 29074
1N 914 |
BZX. 97/C5V6.
BZX 97/c6V2.
BZY 97/C6V8
BAY 41
CBAY'4S
- UBTX 97/€15
BAW 75
D1/400
BZX 97/016
BAW 76
i G ..
I
. Lamp.
" Blende

W N O

MY N M o NI R B b e B e
N O M F W N RO 0 O W N O

o
&

-:Lamy cap
; capot
30 " Buchse
31 1 Jack
= 1 gtecker
:-Plug
._*Lamp extrectef':

M
0O

I I L N N T S R O I O R i S O R FRRC
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'At preeent, epare modulee for VFT terminal equipment are’ not
Lstocked 1n each Telegraph and Telex etation, ie only components._

'Standard reservedvelue of VET Byetem WT~1000'8 epare modulee to
bo stocked in each Telegraph and Telex station in Table 63, is-
-only temporary until the fault rate -and repair timee are . taken.;_

" Pable  633 standard reserved value of VFT WT 1000
E pare modules

'kﬁameleﬁ VFT'mddule' . }:'t‘ L 'fNumberiof”module_

i.eFM eystem tranemltter module
2. FM systen. recelver moduleV'
qB;ILlne machlng module:
: 4; Service telephon module
5. Local ‘alarm module
6. Test signal generator module
'?..Level meter module '
8. Channel test adapter:module
9. Volt meter module .
_10;_T1mer nodule
1i. Superimposed telegraph module
la.emultlple module

L R I = i T

13. Power supply module
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.'Objeetive.eu-'n

06

-_ 'nepair-mkg in Telegraph and Tolex maintenance.

- Repair worke in the field of Telegraph and Telex im Indonesia, can
be classified for Telex terminal equipment Telex switching equipu

ment and VFT terminal equipment.

In the cese of fault ef Terminel equipment, after ehanging it for

- thé: spare terminal equipment repair it'e feult terminal equipment B
jat the work shop. o _ _ -

on “the other side, 10 the casé of fault of Telox switching and’ VF'_I."-
equipment, ‘after testing ‘for: looklng ‘out the-location” of fault,
immedlatelly, must be replaced faultts module or unlt, ‘and" repairr

“it at the work shop, because. basic principle 'of repair work: for:

Teélex switching and VFT terminal equlpment is to consider the miniq, .

mum.lnterrupnion of service.

_ Slnce the" adoptlon of the plug 1n mounted eyetem made possible to

introduce plug-in‘module or unit replacement in: repair ‘“WOrk,: faultyf

'equipmenn can- easily be done quikly if there is proper spare module
‘or unit’ is available. however, itis not effective to repair the

faulty module ‘or unit at the work ehop of the each Telegraph and

' Telex station except for the elmple Fepair,

.For thie purpoee,-certain etandard reserved value of epare modules

and meaeuring sets, and maintenance repair center are considered
and made decition to keep the gOOd Telegraph end Telex service in-

Indoneeia.

Reeair worke at the work shop of Telegraph and Telex station._

.The éasy repair worke te recovery to good conditlon the equipment'

or wmodule of Telex terminal; Telex switching and VFT equipment’ nor-'
mally must be done by own malntenance pereonnel at ‘the work shop

_of each Telegraph and Telex etatlon.'

1t eheuld be carrled out immedlatelly when faulty equlpment or. module
is - found, " possible-items of thls repair work at the repalr work ehop

T are” shown as follows’:

a.'Adjustment, aecompoeltlon, and easy repalr of feulty termlnal
“equipment. or-itts parts. ' :

‘b. Replacement of the spare terminal equlpment

¢. Replacement of Telex switching module or unlt

:-da:Replacement of VFT terminal ‘equipment module or unlt
e. Basy repair of faulty Telex module or unitv

f. Basy repair of faulty VFT module or unit.
g. Replacement of fuse," lamp, plug. and juck ete.

h. Repair of cord and connector e}cept the 1nternal of equipment o

i. Other easy" works.
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;jeThe work shOp undertakes work of mechnical nature including repairs

{.Repair of Telex switching and vFT module and unito s

.ﬁThe repair of the 1aulty modules and units in each Telegraph and
‘pelex station is difficuli and inefificient, because of the circuits
of Telex switching and VFT equipment becoming complicated. particu-_
‘larly Telex: switching. and VFT equipment has so many kinds for-its
Cgquantity’ that repair work was concentrated in maintenance repair

oenter.ﬁ:

The. faulty module and unit is sent directly from a Telegraph and

~ Telex. station to the maintenance repair center with a note attached
- describing the fault. Having been repaired there, it 1s returmsd to
Tolegraph -anf Telex-station with a repair card’ entering the items
"~ repaired. After the received ‘faulty module &nd unit has been checked

and confirmed to he normal, as- a rule, it ehould be returned to the

'former place, L

VModule and parts that have comperatively frequent fault, such as -

fuse,- thermister, ‘modulator, demodulator and so on,. are replaced with’

-spare modules or parts,. because they have been. desighned originally: e

- s0-as to be replaced easily. These spare modules and parts are alwaysn_g

- kept.in a reasonable number in consideration of the fallure rate and-
frequency of distribution rates. . . AR

Mainﬁenance repair'oenter;
Obgectlve.'

As prev1ously mentioned, 1t muet have a central stock of spare ‘module
and unit, and for this reason it find it expedient to ostablish a.

central maintenance repair center at the same place, and it is better.
to install them in Qambir Telegraph and Telex station in Jakarta,

'The organization of this’ repair center is shown in Fig 4

Function of maintenance repalr center.

Repair and maintenance of Telex terminal equlpment, Telex switching

: ‘and VFT terminal equipment are divided between speciallst gronp for

each of the £0310w1ng fields

- Telex terminal equlpment

-~ Telex switching. equipment.
- VFT terminal equipment

' Each of these groups consists of 2. te q engineers and technicians,'

and through their leaders they are responSible for

- stocks of spare modules or. units.,

- Files/indéxes of completed repairs, checking and modifications of
-~ equipment,. . .-

- Fault reports with the information concerning the NTTR and MTBF

of the individual sub-modules or units.
-~ Providing asistance to- operations technicians at: the Telex switf
: Chlng/VFT terminal station 1n measurements and repair faults.

~ The BP60131 assignments group is’ headed by~an'eng1neer with’ long expe—

rience of work in the other’ groups, he 1s responsible 1

- Training of operations technirians in equipment and instrument
- Preparation ‘of the: fault reports. LT
- Speoial assignment such as the development of new measuring methode.r_g

~ The ‘work. shop. - o
- Supervision of the fitfers. -'




_‘;8.4}3;f0rganization of Maintenance repair center.

"organization of maintenance repair and stock system 1s shown in
: Fig 5 .e"' ’ : - -

fritters hava extensive training inthe installation of Telex swit-
ching and VFT termihal equipment, A separate group consistlng of
'non-technical personnel is responsible for 3 ,

- orders.,_ : L

‘Receipt of the material

~Packaging 0 -

_ Despabch of. the material S : '

In_ packing and transportatlon of the material great 1mportance is

- attached to the use of specia] transport cages - in order to avolid
_jd&mage- ' : . _ . -

fIn malntenance repair center must be prov1ded to repair and to nain-
tain as follows :_' o -

X Measurlng set . : :
‘Instriment for the functlonal testlng.

Machine tools :

Electric gilding set

Air conditioning set

&‘: et

Fig 4 .'.Theiofgénization-of the maintehénce repair'centér}_f

{'MANAGER ?

g '[_ORDDRS -
- | sHIPPING [ T
f[ks TORE [
1 -] lfmfffff*ihf B Tl 3_ T T T
Ysteovenr|  Irenex | |rELex | lver 'SPECIAL '
f Hmmmy;_smmmm .’w%mu o | AssTGNMENT |
| ’EQUI?MENTi‘ iEQUIPMENT IEQUIPMENT[:_'A; S ';;J'_

5| |ViorRksHOP | -

38 kL, 4. Repair report

Repair request and Fepair. work report;to be;uued for maintenance 
repair work in maintenance repairr enter is shown,in Table . 64
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TABLE 6k, REPAIR REQUEST AND REPATR WORK REPORT

‘ i station o order No.

Receivéd.b&

. Iésﬁed'data _ - - : ," _._. R
Tssued by j' : E N

module or'uﬁit.._ o S SR R R
_A;Wm;_fd;WMﬂwmp__fﬂ,“W_H_A_Mw_ﬁ;_m_w“_M";M“mmwﬁw4
'Eauiffsfaépéafance_
ommee oot e
..Des¢riptionrof rééair.work
_ Descriﬁtion of test fesult

Performed by .:'; Cheched:by
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