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Technical specifications of the FOCAL retarders – FV series

– 2 –
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660.0

ECNATSISER
TIUCRICREP

)F°86(C°02ta%5±

stloV21 ΩΩΩΩΩ 33.0 33.0 32.0 / 32.0 52.0 52.0 12.0 2.0 / 91.0 /

stloV42 ΩΩΩΩΩ 3.1 3.1 19.0 19.0 19.0 20.1 1 68.0 97.0 6.0 87.0 56.0

LIOCREPECNATSISER
)F°86(C°02ta%5±

ΩΩΩΩΩ 56.0 56.0 64.0 64.0 64.0 15.0 05.0 34.0 93.0 12.1 93.0 13.1

REPEGAREPMA
TIUCRIC

)F°86(C°02ta%5±

stloV21 A 73 73 5.25 / 5.25 1.74 84 8.55 9.06 / 5.16 /

stloV42 A 5.81 5.81 2.62 2.62 2.62 5.32 42 9.72 6.03 5.83 8.03 7.33

ECNATSISERNOITALUSNI MΩΩΩΩΩ > 1 > 1 > 1 > 1 > 1 > 1 > 1 > 1 > 1 > 1 > 1 > 1

MARGAIDTIUCRIC
)2dna1serugifees(

V21 1 1 1 1 1 1 1 1 1 / 1 /

V42 2 2 2 2 2 2 2 2 2 1 2 1

(1) For all specific application, please consult our Technical Department.

+ +Fig. 1 Fig. 2- bat. - bat.
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Technical specifications of the FOCAL retarders – FN and FP series
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ECNATSISER
TIUCRICREP

)F°86(C°02ta%5±

stloV21 ΩΩΩΩΩ 12.0 81.0 71.0 91.0 / / / /

stloV42 ΩΩΩΩΩ 38.0 7.0 96.0 87.0 27.0 65.0 97.0 75.0

LIOCREPECNATSISER
)F°86(C°02ta%5±

ΩΩΩΩΩ 24.0 53.0 43.0 93.0 34.1 21.1 4.0 82.0

REPEGAREPMA
TIUCRIC

)F°86(C°02ta%5±

stloV21 A 8.75 6.86 8.96 5.16 / / / /

stloV42 A 9.82 3.43 9.43 8.03 5.33 34 3.03 2.24

ECNATSISERNOITALUSNI MΩΩΩΩΩ > 1 > 1 > 1 > 1 > 1 > 1 > 1 > 1

MARGAIDTIUCRIC
)2dna1serugifees(

V21 1 1 1 1 / / / /

V42 2 2 2 2 1 1 2 2

(1) For all specific application, please consult our Technical Department.

+ +Fig. 1 Fig. 2- bat. - bat.
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noisnemiD

REDRATER

09–06VF
)09F(

00–16VF
)101F(

03–16VF
)031F(

13–16VF
04–16VF

)141F(

05–17VF
)151F(

07–17VF
)071F(

09–17VF
)191F( )052F(

06–28VF
)272F(

07–28VF
)172F(

00–38VF
)103F(

00–27NF
)0002F(
02–27NF
)0022F(

04–27NF
)0042F(

07–28NF
)0072F(

00–38NF
)0003F(
03–38NF
)0033F(

00–28PF
)002F(

07–28PF

A 364 364 364 364 615 615 615 265 265 265 265 615 615 265 265 265 265

B 034Ø 034Ø 034Ø 034Ø 574Ø 574Ø 574Ø 015Ø 015Ø 015Ø 015Ø 584Ø 584Ø 825Ø 825Ø 015Ø 015Ø

C 612 612 612 612 3,932 3.932 3.932 492 492 492 492 3,932 8.142 382 382 262 642

D 64 64 64 64 45 45 45 66 66 66 66 45 45 5.06 5.06 05 05

F 4.121 4.121 4.121 4.121 *5.821 *5.821 *5.821 5.851 5.851 5.851 5.851 *5.821 131 5.851 5.851 5.851 5.241

G / / / / / / / / / / / / / 815Ø / / /

seohselopdetacnurthtiw5.921*

Identification of the FOCAL retarders by their dimensions (mm)
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Exploded view and list of spare parts
Types: FV60–90 (F90)   FV61–30 (F130)

EPYTREDRATERLACOF 09–06VF
)09LACOF(

03–16VF
)031LACOF(

rebmuntrapredrateR
V21 001136UF 001126JF

V42 001236UF 001226JF

metI noitpircseD ytQ SREBMUNTRAP

1 :gnidulcni,ylbmessasrotordecnalaB 1 017601BV 017601BV

a1 rotoresiwkcolc1 asadeilppusylnoerasrotorehT
riapdecnalabdehctamb1 rotoresiwkcolcretnuoc1

2 :gnidulcni,srenetsafrotorfoteS 1 016002BV 016002BV

a2 sdutsderedluohs4 035031FV 035031FV

c2/b2 stunkcollatem8 041021FV 041021FV

3 smihsgnitsujdapagriarotatsfoteS 1 023002BV 023002BV

4 smihsgnitsujdapagriarotorfoteS 1 092002BV 092002BV

5
V21ylbmessarotatS 1 324701BV 457601BV

V42ylbmessarotatS 1 214701BV 857601BV

6 etalpeohseloP 1 081101BV 081101BV

7 5.1x01MwercspactekcoS 8 082801FV 082801FV

8 2x41Mwercsknusretnuoc°09 8 011901FV 011901FV

9 ylbmessaliocerapS 8 405013DV 734013DV

01 wercsgnirucesrotatS 8 063001FV 063001FV

11 rehsawperT 8 093102FV 093102FV

– 5 –

* NOTE: screw length L may vary for some applications.



Exploded view and list of spare parts
Types: FV61–00 (F101)   FV61–31   FV61–40 (F141)
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* NOTE: screw length L may vary for some applications.



Exploded view and list of spare parts
Types: FV61–00 (F101)   FV61–31   FV61–40 (F141)

EPYTREDRATERLACOF 00–16VF
)101LACOF(

13–16VF 04–16VF
)141LACOF(

elxanoroxobraegnognittiF gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA

rebmuntrapredrateR
V21

elbaliavaton
001138UF elbaliavaton elbaliavaton

V42 001238UF 001208JF 001218JF 001247JF 001297JF

metI noitpircseD ytQ SREBMUNTRAP

1 :gnidulcni,ylbmessasrotordecnalaB 1 / 017601BV 017601BV 017601BV

a1 rotoresiwkcolc1
riapdecnalabdehctamasadeilppusylnoerasrotorehT

b1 rotoresiwkcolcretnuoc1

2 :gnidulcni,srenetsafrotorfoteS 1 / 016002BV 016002BV 016002BV

a2 sdutsderedluohs4 / 035031FV 035031FV 035031FV

c2/b2 stunkcollatem8 / 041021FV 041021FV 041021FV

3 smihsgnitsujdapagriarotatsfoteS 1 / 023002BV 023002BV 023002BV

4 smihsgnitsujdapagriarotorfoteS 1 / 092002BV 092002BV 092002BV

5
V21ylbmessarotatS 1 / 424701BV elbaliavaton elbaliavaton

V42ylbmessarotatS 1 / 957701BV 727601BV 979601BV 727601BV 979601BV

6 etalpeohseloP 1 / 679601BV 016601BV 679601BV 016601BV 679601BV

7 5.1x01MwercspactekcoS 8 / 082801FV 082801FV 082801FV

8 2x41Mwercsknusretnuoc°09 8 / 011901FV 011901FV 011901FV

9 ylbmessaliocerapS 8 / 405013DV 734013DV 734013DV

01 wercsgnirucesrotatS 8 / 063001FV 063001FV 063001FV

11 rehsawperT 8 / 093102FV 093102FV 093102FV
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Exploded view and list of spare parts
Types: FV71–50 (F151)   FV71–70 (F170)   FV71–90 (F191)

– 8 –

* NOTE: screw length L may vary for some applications.

F170 up to serial number F181189

F191 up to serial number F180897
F151 up to serial number F182468



Exploded view and list of spare parts
Types: FV71–50 (F151)   FV71–70 (F170)   FV71–90 (F191)

EPYTREDRATERLACOF 05–17VF
)151LACOF(

07–17VF
)071LACOF(

09–17VF
)191LACOF(

elxanoroxobraegnognittiF gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA

rebmuntrapredrateR
V21 elbaliavaton 001138DF 001126DF 001116DF elbaliavaton 001197DF

V42 001293DF 001238DF 001226DF 001216DF 001247DF 001297DF

metI noitpircseD ytQ SREBMUNTRAP

1 :gnidulcni,ylbmessasrotordecnalaB 1 093101BV 093101BV 093101BV

a1 rotoresiwkcolc1
riapdecnalabdehctamasadeilppusylnoerasrotorehT

b1 rotoresiwkcolcretnuoc1

2 :gnidulcni,srenetsafrotorfoteS 1 026002BV 026002BV 026002BV

a2 sdutsderedluohs4 045031FV 045031FV 045031FV

c2/b2 stunkcollatem8 061021FV 061021FV 061021FV

3 smihsgnitsujdapagriarotatsfoteS 1 033002BV 033002BV **860202BVro033002BV

4 smihsgnitsujdapagriarotorfoteS 1 003002BV 003002BV 003002BV

5
V21ylbmessarotatS 1 elbaliavaton 094701BV 084701BV 884701BV elbaliavaton 194701BV

V42ylbmessarotatS 1 684701BV 494701BV 484701BV 294701BV 784701BV 594701BV

6
ro
'6

etalpeohseloP * 1 006501BV 016501BV 002101BV 006501BV 016501BV

etalpeohseloP 1 145701BV 045701BV 145701BV 045701BV 145701BV 045701BV

7 5.1x01MwercspactekcoS 8 082801FV 082801FV 082801FV

8 2x41Mwercsknusretnuoc°09 8 011901FV 011901FV 011901FV

9
ro
'9

*ylbmessaliocerapS 8 834013DV 934013DV 934013DV

ylbmessaliocerapS 8 175013DV 275013DV 375013DV

01 wercsgnirucesrotatS 8 036001FV 036001FV 036001FV

11 rehsawperT 8 004102FV 004102FV 004102FV

redrater001274DFrofylno** rebmunlairesotpu* 864281F rebmunlairesotpu* 981181F rebmunlairesotpu* 798081F
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Exploded view and list of spare parts
Types: FN72–00 (F2000)   FN72–20 (F2200)   FN72–40 (F2400)

– 10 –

* NOTE: screw length L may vary for some applications.

F2000 up to serial number F182468
F2200 up to serial number F181189



Exploded view and list of spare parts
Types: FN72–00 (F2000)   FN72–20 (F2200)   FN72–40 (F2400)

EPYTREDRATERLACOF 00–27NF
)0002LACOF(

02–27NF
)0022LACOF(

04–27NF
)0042LACOF(

elxanoroxobraegnognittiF gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA

rebmuntrapredrateR
V21 elbaliavaton 001113HD elbaliavaton 001113JD elbaliavaton 001113KD

V42 001202HD 001213HD 001202JD 001213JD 001202KD 001213KD

metI noitpircseD ytQ SREBMUNTRAP

1 :gnidulcni,ylbmessasrotordecnalaB 1 708601BV 708601BV 708601BV

a1 rotoresiwkcolc1
riapdecnalabdehctamasadeilppusylnoerasrotorehT

b1 rotoresiwkcolcretnuoc1

2 :gnidulcni,srenetsafrotorfoteS 1 026002BV 026002BV 026002BV

a2 sdutsderedluohs4 045031FV 045031FV 045031FV

c2/b2 stunkcollatem8 061021FV 061021FV 061021FV

3 smihsgnitsujdapagriarotatsfoteS 1 033002BV 033002BV **860202BVuo033002BV

4 smihsgnitsujdapagriarotorfoteS 1 003002BV 003002BV 540202BV

5
V21ylbmessarotatS 1 elbaliavaton 745701BV elbaliavaton 155701BV elbaliavaton 273701BV

V42ylbmessarotatS 1 445701BV 545701BV 845701BV 945701BV 552701BV 883701BV

6
ro
'6

*etalpeohseloP 1 022601BV 089601BV 022601BV 089601BV / /

etalpeohseloP 1 145701BV 045701BV 145701BV 045701BV 145701BV 045701BV

7 5.1x01MwercspactekcoS 8 082801FV 082801FV 082801FV

8 2x41Mwercsknusretnuoc°09 8 011901FV 011901FV 011901FV

9 ylbmessaliocerapS 8 254013DV 354013DV 794013DV

01 wercsgnirucesrotatS 8 036001FV 036001FV 036001FV

11 rehsawperT 8 004102FV 004102FV 004102FV

redrater001223KDrofylno** °nlairesotpu* 864281F °nlairesotpu* 981181F
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Exploded view and list of spare parts
Types: (F250)   FV82–70 (F271)   FV82–60 (F272)   FV83–00 (F301)

– 12 –

* NOTE: screw length L may vary for some applications.

F250 up to serial number F151840

F271 up to serial number F151353
F301 up to serial number F153267

F250 from serial number F151841
F271 / FV82–70 from serial number F151354
F301 / FV83–00 from serial number F153268



Exploded view and list of spare parts
Types: (F250)   FV82–70 (F271)   FV82–60 (F272)   FV83–00 (F301)

– 13 –

EPYTREDRATERLACOF )052LACOF(
07–28VF

)172LACOF(
06–28VF

)272LACOF(
00–38VF

)103LACOF(

elxanoroxobraegnognittiF
xobraeG
gnitnuom

gnitnuomelxA
xobraeG
gnitnuom

gnitnuomelxA
xobraeG
gnitnuom

gnitnuomelxA
xobraeG
gnitnuom

gnitnuomelxA

rebmuntrapredrateR
V21 elbaliavaton elbaliavaton elbaliavaton elbaliavaton elbisaefton elbisaefton elbisaefton elbisaefton

V42 001266FF elbaliavaton 001247FF elbaliavaton 001202RD elbaliavaton 001207FF 001257FF

metI noitpircseD ytQ SREBMUNTRAP

1 :gnidulcni,ylbmessasrotordecnalaB 1 004101BV / 004101BV / 004101BV / 004101BV /

a1 rotoresiwkcolc1
riapdecnalabdehctamasadeilppusylnoerasrotorehT

b1 rotoresiwkcolcretnuoc1

2 :gnidulcni,srenetsafrotorfoteS 1 036002BV / 036002BV / 036002BV / 036002BV

a2 sdutsderedluohs8 045031FV / 045031FV / 045031FV / 045031FV

c2/b2 stunkcollatem61 061021FV / 061021FV / 061021FV / 061021FV

3 smihsgnitsujdapagriarotatsfoteS 1 043002BV / 043002BV / 043002BV / 043002BV

4 smihsgnitsujdapagriarotorfoteS 1 013002BV / 013002BV / 013002BV / 013002BV

5
V21ylbmessarotatS 1 elbaliavaton / elbaliavaton / elbisaefton / elbisaefton elbisaefton

V42ylbmessarotatS 1 624701BV / 724701BV / / / 824701BV 067701BV

6
ro
'6

*etalpeohseloP 1 022101BV / 026501BV / / / 026501BV /

etalpeohseloP 1 409601BV / 409601BV / 409601BV / 409601BV 189601BV

7 5.1x01MwercspactekcoS 8 082801FV / 082801FV / 082801FV / 082801FV

8 2x41Mwercsknusretnuoc°09 8 011901FV / 011901FV / 011901FV / 011901FV

9
ro
'9

*ylbmessaliocerapS 8 144013DV / 144013DV / / / 244013DV /

ylbmessaliocerapS 8 425013DV / 525013DV / 726013DV / 625013DV

01 wercsgnirucesrotatS 8 078001FV / 078001FV / 078001FV / 078001FV

11 rehsawperT 8 014102FV / 014102FV / 014102FV / 014102FV

rebmunlairesotpu* 048151F rebmunlairesotpu* 353151F rebmunlairesotpu* 762351F



Exploded view and list of spare parts
Types: FN82–70 (F2700)   FN83–00 (F3000)   FN83–30 (F3300)

– 14 –

* NOTE: screw length L may vary for some applications.

F2700 / FN82–70 from serial number F151354

F2700 up to serial number F151353



Exploded view and list of spare parts
Types: FN82–70 (F2700)   FN83–00 (F3000)   FN83–30 (F3300)

– 15 –

EPYTREDRATERLACOF 07–28NF
)0072LACOF(

00–38NF
)0003LACOF(

03–38NF
)0033LACOF(

elxanoroxobraegnognittiF gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA

rebmuntrapredrateR
V21 elbaliavaton elbaliavaton elbisaefton elbisaefton elbisaefton elbisaefton

V42 001202LD elbaliavaton 001202ND 001213ND 001202PD 001213PD

metI noitpircseD ytQ SREBMUNTRAP

1 :gnidulcni,ylbmessasrotordecnalaB 1 334701BV / 808601BV 808601BV

a1 rotoresiwkcolc1
riapdecnalabdehctamasadeilppusylnoerasrotorehT

b1 rotoresiwkcolcretnuoc1

2 :gnidulcni,srenetsafrotorfoteS 1 036002BV / 036002BV 036002BV

a2 sdutsderedluohs8 045031FV / 045031FV 045031FV

c2/b2 stunkcollatem61 061021FV / 061021FV 061021FV

3 smihsgnitsujdapagriarotatsfoteS 1 043002BV / 043002BV 043002BV

4 smihsgnitsujdapagriarotorfoteS 1 013002BV / 013002BV 013002BV

5
V21ylbmessarotatS 1 elbaliavaton / elbisaefton elbisaefton elbisaefton elbisaefton

V42ylbmessarotatS 1 724701BV / 097601BV 167701BV 209601BV 267701BV

6
ro
'6

*etalpeohseloP 1 026501BV / / / / /

etalpeohseloP 1 409601BV / 409601BV 189601BV 409601BV 189601BV

7 5.1x01MwercspactekcoS 8 082801FV / 082801FV 082801FV

8 2x41Mwercsknusretnuoc°09 8 011901FV / 011901FV 011901FV

9
ro
'9

*ylbmessaliocerapS 8 144013DV / / /

ylbmessaliocerapS 8 525013DV / 454013DV 664013DV

01 wercsgnirucesrotatS 8 078001FV / 078001FV 078001FV

11 rehsawperT 8 014102FV / 014102FV 014102FV

rebmunlairesotpu* 353151F



Exploded view and list of spare parts
Types: FP82–00 (F200)   FP82–70
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* NOTE: screw length L may vary for some applications.

F200 / FP82–00 from serial number F154060

F200 up to serial number F154059



Exploded view and list of spare parts
Types: FP82–00 (F200)   FP82–70

– 17 –

EPYTREDRATERLACOF 00–28PF
)002LACOF(

07–28PF

elxanoroxobraegnognittiF gnitnuomxobraeG gnitnuomelxA gnitnuomxobraeG gnitnuomelxA

rebmuntrapredrateR
V21 elbaliavaton elbaliavaton elbaliavaton elbaliavaton

V42 001226SF elbaliavaton 001202SD elbaliavaton

metI noitpircseD ytQ SREBMUNTRAP

1 :gnidulcni,ylbmessasrotordecnalaB 1 003501BV / 003501BV /

a1 rotoresiwkcolc1
riapdecnalabdehctamasadeilppusylnoerasrotorehT

b1 rotoresiwkcolcretnuoc1

2 :gnidulcni,srenetsafrotorfoteS 1 036002BV / / /

a2 sdutsderedluohs8 045031FV / 195031FV /

c2/b2 stunkcollatem61 061021FV / 061021FV /

3 smihsgnitsujdapagriarotatsfoteS 1 043002BV / 043002BV /

4 smihsgnitsujdapagriarotorfoteS 1 013002BV / 013002BV /

5
V21ylbmessarotatS 1 elbaliavaton / elbaliavaton /

V42ylbmessarotatS 1 524701BV / 367701BV /

6
ro
'6

*etalpeohseloP 1 022101BV / / /

etalpeohseloP 1 409601BV / 409601BV /

7 5.1x01MwercspactekcoS 8 082801FV / 082801FV /

8 2x41Mwercsknusretnuoc°09 8 011901FV / 011901FV /

9
ro
'9

*ylbmessaliocerapS 8 184013DV / / /

ylbmessaliocerapS 8 325013DV / 336013DV /

01 wercsgnirucesrotatS 8 078001FV / 078001FV /

11 rehsawperT 8 014102FV / 014102FV /

rebmunlairesotpu* 950451F



Spare coil assembly
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sepytLACOF

09–06VF
)09LACOF(

03–16VF
)031LACOF( rebmunlairesmorf rebmunlairesotpu

00–27NF
)0002LACOF(

02–27NF
)0022LACOF(

04–27NF
)0042LACOF(13–16VF 964281F 091181F 898081F 864281F 981181F

798081F

00–16VF
)101LACOF(

04–16VF
)141LACOF(

05–17VF
)151LACOF(

07–17VF
)071LACOF(

09–17VF
)191LACOF( 151LACOF 071LACOF

191LACOF

metI noitpircseD srebmuntraP

9 :gnidulcni,ylbmessaliocerapS 405013DV 734013DV 175013DV 275013DV 375013DV 834013DV 934013DV 254013DV 354013DV 794013DV

a9 rehsawerusserP 064105BV 064105BV 667415BV 667415BV 667415BV 667415BV 667415BV 667415BV 667415BV 504515BV

b9 revocevitcetorpdnelioC 956305DV 715305DV 886305DV 986305DV 986305DV 426305DV 325305DV 225305DV 225305DV 426305DV

c9 )edisetalpeohselop(rotalusnidnelioC / / / / / 236305DV 575305DV / / /

d9 srotalusnielop8foteS 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV

e9 liocdetangerpmI rebmunylbmessaliocehtrednudeilppus

f9 )edisgnisuohrotats(rotalusnidnelioC 965305DV 965305DV 236305DV 236305DV 236305DV 236305DV 236305DV 236305DV 236305DV 526305DV

g9 rehsawevitcetorP 345305DV 345305DV 445305DV 445305DV 445305DV 445305DV 445305DV 445305DV 445305DV 726305DV

h9 seveelsevitcetorplanretxe8foteS 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV

j9 srotcennocpmirc61foteS 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV



Spare coil assembly
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sepytLACOF

lairesmorf rebmun rebmunlairesotpu

06–28VF
)272F(

07–28PF 00–38NF
)0003LACOF(

03–38NF
)0033LACOF(

950451F 048151F 353151F 762351F 060451F 148151F
453151F 862351F

00–28PF
)002LACOF( )052LACOF(

07–28VF
)172LACOF(

07–28NF
)0072LACOF(

00–38VF
)103LACOF( 002LACOF

052LACOF
172LACOF
0072LACOF

103LACOF

metI noitpircseD srebmuntraP

9 :gnidulcni,ylbmessaliocerapS 325013DV 425013DV 525013DV 625013DV 184013DV 144013DV 244013DV 726013DV 336013DV 454013DV 664013DV

a9 rehsawerusserP 014015BV 014015BV 014015BV 014015BV 077905BV 077905BV 077905BV 014015BV 014015BV 014015BV 014015BV

b9 revocevitcetorpdnelioC 256305DV 356305DV 456305DV 385305DV 336305DV 025305DV 915305DV 385305DV 356305DV 385305DV 385305DV

c9 )edisetalpeohselop(rotalusnidnelioC / / / / 436305DV 235305DV 275305DV / / / /

d9 srotalusnielop8foteS 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV 830202BV

e9 liocdetangerpmI rebmunylbmessaliocehtrednudeilppus

f9 )edisgnisuohrotats(rotalusnidnelioC 675305DV 675305DV 675305DV 675305DV 275305DV 275305DV 275305DV 675305DV 675305DV 485305DV 485305DV

g9 rehsawevitcetorP 745305DV 745305DV 745305DV 745305DV 645305DV 645305DV 645305DV 745305DV 745305DV 745305DV 745305DV

h9 seveelsevitcetorplanretxe8foteS 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV 630202BV

j9 srotcennocpmirc61foteS 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV 194804DV



Internal wiring assembly
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Wiring assembly – Figure 1

red sleeve

blue sleeve

Up to serial number F181463 From serial number F181464

Wiring assembly – Figure 2

Up to serial number F181463

Layout of one stage    12V Layout of one stage    24V

From serial number F181464

red sleeve

blue sleeve



Internal wiring assembly
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rotatsV21rofsrebmuntraP
1.gifylbmessagniriW

rotatsV42rofsrebmuntraP
2.gifylbmessagniriW

metI noitpircseD ytQ

09–06VF
09lacoF

00–16VF
101lacoF

03–16VF
031lacoF

13–16VF 04–16VF
141lacoF

09–06VF
09lacoF

00–16VF
101lacoF

03–16VF
031lacoF

13–16VF 04–16VF
141lacoF

05–17VF
151lacoF

07–17VF
071lacoF

09–17VF
191lacoF

05–17VF
151lacoF

07–17VF
071lacoF

09–17VF
191lacoF

00–27NF
0002lacoF

02–27NF
2lacoF 2 00

04–27NF
2lacoF 4 00

00–27NF
0002lacoF

02–27NF
2lacoF 2 00

04–27NF
2lacoF 4 00

61 )03egap(ylbmessakcolbgnitcennoC 1 140804DVro470804DV 140804DVro470804DV

71 )13egap(lanimrethtraE 1 892804DV 892804DV

81 lanimretelbachtraE 1 13egapnoelbateeS 13egapnoelbateeS

91 ylbmessagniriW 1 565804DV 665804DV

02 ylbmessagniriwhtraE
2 465804DV /

1 / 465804DV

12 setalpgniruceselbac8foteS 1 740804DV 740804DV

ehtnosliocehtgnidnobrofetidlarafonacgk1
selop 061015HV 061015HV

etidlararofrenedrahfonacg004 013015HV 013015HV

hsinravevitcetorpelbacfonacl1 044015HV 044015HV

dnuopmocenocilisfoebuT 031015HV 031015HV
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Internal wiring assembly

Wiring assembly – Figure 1

red sleeve

blue sleeve

Up to serial number F181463 From serial number F181464

Wiring assembly – Figure 2

Up to serial number F181463

Layout of one stage    12V Layout of one stage    24V

From serial number F181464

red sleeve

blue sleeve
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Internal wiring assembly

rotatsV21rofsrebmuntraP
1.gifylbmessagniriW

rotatsV42rofsrebmuntraP
2.gifylbmessagniriW

metI noitpircseD ytQ
07–28PF

052lacoF
07–28VF
172lacoF

07–28NF
0072lacoF

00–28PF
002lacoF

***

07–28PF
052lacoF

07–28VF
172lacoF

07–28NF
0072lacoF

61 )03egap(ylbmessakcolbgnitcennoC 1 140804DVro470804DV 140804DVro470804DV

71 )13egap(lanimrethtraedetalusnI 1 640804DV 640804DV

81 lanimretelbachtraE 1 13egapnoelbateeS 13egapnoelbateeS

91 ylbmessagniriW 1 565804DV 665804DV

02 ylbmessagniriwhtraE
2 465804DV /

1 / 465804DV

12 setalpgniruceselbac8foteS 1 740804DV 740804DV

selopehtnosliocehtgnidnobrofetidlarafonacgk1 061015HV 061015HV

etidlararofrenedrahfonacg004 013015HV 013015HV

hsinravevitcetorpelbacfonacl1 044015HV 044015HV

dnuopmocenocilisfoebuT 031015HV 031015HV

)52egapees,srebmunlairessuoiverpehtrof(060451FrebmunlairesmorfV42,002F:***
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Internal wiring assembly

Wiring assembly – Figure 1

Up to serial number F181463 From serial number F181464

Layout of one stage

red sleeve

blue sleeve
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Internal wiring assembly

rotatsV42rofsrebmuntraP
1.gifylbmessagniriW

metI noitpircseD ytQ 002lacoF
**

06–28VF
272lacoF

00–38VF
103lacoF

00–38NF
0003lacoF

03–38NF
0033lacoF

61 )03egap(ylbmessakcolbgnitcennoC 1 140804DVro470804DV

71 )13egap(lanimrethtraedetalusnI 1 640804DV

81 lanimretelbachtraE 1 13egapnoelbateeS

91 ylbmessagniriW 1 565804DV

02 ylbmessagniriwhtraE 2 465804DV

12 setalpgniruceselbac8foteS 1 740804DV

selopehtnosliocehtgnidnobrofetidlarafonacgk1 061015HV

etidlararofrenedrahfonacg004 013015HV

hsinravevitcetorpelbacfonacl1 044015HV

dnuopmocenocilisfoebuT 031015HV

950451FrebmunlairesotpuV42,002F:**



Chart for cutting the single wires on the connecting block and the wires between the coils
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According to retarder type, cut the 8 wires to the dimensions l1, l2, l3, l4 and L (4x) and remove 5 mm insulation from each end.

Figure 1 Figure 2

1erugiF 2erugiF

1lanimreT 2lanimreT 3lanimreT 4lanimreT neewtebseriw4
slioceht

epytredrateR 1l 2l 3l 4l L

09–06VF/09F
00–16VF/101F
03–16VF/031F

13–16VF
14–16VF/141F

mm512
"5.8

mm512
"5.8

mm536
"52

mm505
"9.91

mm048
"1.33

05–17VF/151F
07–17VF/071F
09–17VF/191F

00–27NF/0002F
02–27NF/0022F
04–27NF/0042F

mm032
"1.9

mm032
"1.9

mm066
"62

mm045
"3.12

mm029
"2.63

00–28PF/002F*
052F

07–28VF/172F
07–28PF

07–28NF/0072F

mm052
"8.9

mm052
"8.9

mm096
"2.72

mm085
"8.22

mm0101
"8.93

* for F200 / FP82–00 from serial number F154060



Chart for cutting the double wires on the connecting block
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According to retarder type, cut the 8 wires to the dimensionsl1, l2, l3, l4, L1, L2, L3 and L4 and remove 5 mm insulation from each end.

lanimreT 1 lanimreT 2 lanimreT 3 lanimreT 4

epytredrateR 1l 1L 2l 2L 3l 3L 4l 4L

09–06VF/09F
00–16VF/101F
03–16VF/031F

13–16VF
14–16VF/141F

mm532
"2.9

mm588
"8.43

mm532
"2.9

mm588
"8.43

mm525
"7.02

mm556
"8.52

mm525
"7.02

mm556
"8.52

05–17VF/151F
07–17VF/071F
09–17VF/191F

00–27NF/0002F
02–27NF/0022F
04–27NF/0042F

mm052
"8.9

mm079
"2.83

mm052
"8.9

mm079
"2.83

mm006
"6.32

mm086
"8.62

mm006
"6.32

mm086
"8.62

002F*
06–28VF/272F
00–38VF/103F

00–38NF/0003F
03–38NF/0033F

mm092
"4.11

mm0801
"5.24

mm092
"4.11

mm0801
"5.24

mm056
"6.52

mm027
"3.82

mm056
"6.52

mm027
"3.82

* for F200 up to serial number F154059.



Chart for cutting the earth return wires (version of connecting block with integrated earth)
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According to retarder type, cut the 4 wires to the dimensions L1, L2, L3 and L4 and remove 5 mm insulation from each end.

epytredrateR egatloV 1L 2L 3L 4L

09–06VF/09F
00–16VF/101F
03–16VF/031F

13–16VF
14–16VF/141F

V21 mm542
"6.9

mm595
"4.32

mm556
"8.52

mm5101
"04

V42 mm554
"9.71

mm535
"1.12

mm538
"9.23

mm509
"6.53

05–17VF/151F
07–17VF/071F
09–17VF/191F

00–27NF/0002F
02–27NF/0022F
04–27NF/0042F

V21 mm513
"4.21

mm546
"4.52

mm596
"4.72

mm5901
"1.34

V42 mm594
"5.91

mm595
"4.32

mm519
"63

mm599
"2.93

00–28PF/002F
052F

07–28VF/172F
07–28PF

07–28NF/0072F

V42 mm555
"8.12

mm546
"4.52

mm589
"8.83

mm5701
"3.24

06–28VF/272F
00–38VF/103F

00–38NF/0003F
03–38NF/0033F

V42 mm542
"6.9

mm517
"1.82

mm557
"7.92

mm5711
"2.64



Chart for cutting the earth return wires (version with earth return terminal on the stator housing)
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According to retarder type, cut the 8 wires to the dimensions L1, L2, L3 and L4 and remove 5 mm insulation from each end.

redrateR egatloV 1L 2L 3L 4L

09–06VF/09F
00–16VF/101F
03–16VF/031F

13–16VF
14–16VF/141F

V21
dna
V42

mm542
"6.9

mm543
"6.31

mm526
"6.42

mm517
"1.82

05–17VF/151F
07–17VF/071F
09–17VF/191F

00–27NF/0002F
02–27NF/0022F
04–27NF/0042F

V21
dna
V42

mm572
"8.01

mm573
"8.41

mm586
"72

mm597
"3.13

00–28PF/002F
052F

07–28VF/172F
07–28PF

07–28NF/0072F
06–28VF/272F
00–38VF/103F

00–38NF/0003F
03–38NF/0033F

V42 mm533
"2.31

mm534
"1.71

mm577
"5.03

mm509
"6.53



Connecting block assembly
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Up to serial number F130995

metI noitpircseD ytQ rebmuntraP

61 ylbmessakcolbgnitcennoC
revochtiw 1 ETONeeS

a61 kcolbgnitcennocrofrevoC 1 084005DV

From serial number F130996
to serial number F181463

From serial number F181464

metI noitpircseD ytQ rebmuntraP

61 ylbmessakcolbgnitcennoC
revochtiw 1 140804DV

a61 kcolbgnitcennocrofrevoC 1 226305DV

metI noitpircseD ytQ rebmuntraP

61 ylbmessakcolbgnitcennoC
revochtiw 1 470804DV

a61 kcolbgnitcennocrofrevoC 1 226305DV

NOTE: This connecting block assembly is replaced by the new interchangeable assembly VD408074, shown on next figure.

M = tightening torque M = tightening torque

(2.2 lb-ft)

(2.2 lb-ft)

(3.7 lb-ft)

(3.7 lb-ft)

(2.2 lb-ft)

(2.2 lb-ft)

(3.7 lb-ft)

(3.7 lb-ft)

(4.4 lb-ft)



Earth terminal assembly
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Part number: VD408298 (item 17)
for retarder

F90/101/130/141/151/170/191/2000/2200/2400
and all other up to serial number F130995

metI noitpircseD ecnerefeR redrateRV21 redrateRV42

81 mm52lanimretelbachtraE 2 133015GV )101F(00–16VF/)09F(09–06VF

81 mm53lanimretelbachtraE 2 233015V )101F(00–16VF/)09F(09–06VF )0002F(00–27NFot)031F(03–16VFmorf

81 mm05lanimretelbachtraE 2 333015GV )0002F(00–27NFot)031F(03–16VFmorf )0033F(03–38NFot)0022F(02–27NFmorf

81 mm07lanimretelbachtraE 2 433015GV )0042F(04–27NF/)0022F(02–27NF / )172F(07–28VF

Part number: VD408046 (item 17)
For retarder

F250/271/301/2700/3000/3300
From serial number F130996

to serial number F181463

For all retarder
from serial number F181464

Integrated in connecting block
VD408074

18

17

M = 10 Nm (7.4 lb-ft)

M = 6 Nm (4.4 lb-ft)
18

M = tightening torque

M = 6 Nm (4.4 lb-ft)



Sealing kit – Ref. VB107322

From serial number F181464

Sealing kits

– 32 –

metI noitpircseD ytQ

a elbachtraeroftoobenociliS 1
b lanimrethtraelanretniroftoobenociliS 1
c wercshtraeroftoobenociliS 1
d kcolbgnitcennocroftoobenociliS 1
e temmorgenociliS 1
f rehsawdeppetS 1
/ dnuopmocenocilisfoebuT 1

Important: The silicone boot, item b, and the inlets under the connecting
block for the internal wiring must be filled up with the silicone
compound included in this sealing kit. The items c and e must
be bonded respectively to the earth screw and inside the cover
of the connecting block.

metI noitpircseD
tikgnilaeS

655701BV
tikgnilaeS

773701BV

ytitnauQ

a elbachtraeroftoobenociliS 1 /
d kcolbgnitcennocroftoobenociliS 1 1
e temmorgenociliS 1 1
f rehsawdeppetS 1 /

From serial number F130996
to serial number F181463

(fittable on F250 and above)



Rotors securing  - Layout and tightening torques
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EPYTREDRATER
SRENETSAFROTOR SEUQROTGNINETHGIT

ytitnauQ snoisnemiD /mN(1M tf-bl ) /mN(2M tf-bl )

09–06VF
)09F(

00–16VF
)101F(

03–16VF
)031F(

13–16VF 04–16VF
)141F(

4 1x01M /81 51 /45 04

05–17VF
)151F(

07–17VF
)071F(

09–17VF
)191F(

00–27NF
)0002F(

02–27NF
)0022F(

04–27NF
)0042F(

4 5.1x21M /03 22 /39 86

00–28PF
)002F(

07–28PF
)052F(

06–28VF
)272F(

07–28VF
)172F(

00–38VF
)103F(

07–28NF
)0072F(

00–38NF
)0003F(

03–38NF
)0033F(

8 5.1x21M /03 22 /39 86

rotor air gap adjusting shims

M2

outer rotor
(propeller shaft side)

inner rotor

M1

intermediate
flange



Crimping tool and wiring repair kit

In certain cases, it is necessary to replace coil tabs.

Only genuine TELMA parts and a suitable crimping tool RKG n° 69003  or TELMA n° JZ800380 , should be used.

IMPORTANT: Remove the insulating varnish of the coil wires before crimping the crimp connector.

– 34 –

Set VD408491 of connecting parts, including:

After the repair, protect the wiring with varnish  (1 liter can: VH510440).

noitpircseD ytQ

...............................rotcennocpmirc 61

..................................eveelsnotiV 61

............................eveelsgniknirhsder 8

coil wire

red or blue shrinking sleeve



Replacement of a coil

1 – REMOVING OF A DAMAGED COIL

– Mark the position of the pole shoe plate (item 6) with regard to the connecting block of the stator.

– Unlock the 8 socket cap screws (item 7) and remove the pole shoe plate.

Note: • On the stators with «sealed wiring», the internal wiring is moulded in Araldite. In this case, the wires
must be removed carefully in order not to damage their insulators.

This work can be made easier by softening the Araldite with a hot air appliance.
DO NOT USE A TORCH.

• On «impregnated stators», the internal wiring is hold by means of securing plates (item 21) which must
be deformed for dismantling the cables.

– After having identified the coil to be replaced, remove from the stator both connecting wires and mark both of
them with red and blue sleeves prior to cutting the connecting wires near the crimp connectors.

– From the pole, remove the pressure washer (item 9a), the defective coil (item 9e), the coil end insulator (item 9f)
and the stainless protective washer (item 9g).

– Should be coil be locked to the pole, unlock and remove the countersunk screw (item 8) which secures the pole
and the coil assembly to the stator housing. Mark the position of the pole with regard to the housing in order to
refit it in its original position and remove the pole and coil assembly.

– Separate the coil from the pole by using a press.

2 – CLEANING OF THE STATOR

– Remove all traces of varnish, insulating material and Araldite which may be sticked on the pole, the pole shoe
plate and the stator housing.

– Reassemble the pole on the stator in its genuine position using a new screw (item 8), tightening torque: 120 Nm
(= 89 lb-ft).

– Paint protective varnish, part n° VH510440, red color, on the inner side of the stator housing.

IMPORTANT :
Before bonding the coil with Araldite, make a preliminary test installation to check that the set consisting in the coil
itself, the insulation washers, the protective cover and the pressure washer fit properly on the pole. The mating face
for the pressure washer on the coil must be below the face of the pole in order for the pressure washer to be
properly compressed by the pole shoe plate (item 6).

– 35 –



Replacement of a coil
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red sleeve mark

3 – FITTING THE NEW COIL

– Place on the stator housing the new protective washer (item 9g) with the notch inside the recess of the housing
for the coil wire location.

– Place the coil end insulation (item 9f) above the protective washer.

– Fit the new coil (item 9e), placing the wires inside the notch of the protective washer.

– Check that there is no excessive play between the coil and the pole, otherwise the coil must be sticked by using
Araldite (refer to paragraph 4).

– Slide a viton sleeve on both wires of the new coil.

– Remove 5 mm insulation from the ends of the connecting wires.

– Following the suitable internal wiring diagram and the marks made during the disassembly, install the ends of
the connecting wires inside the crimp connectors of the coil and crimp the connector.

– Slide the viton sleeve over the connector and heat shrink it.

– Depending on the type of wiring protection (sealed or impregnated), bond the terminal connections with
silicone compound, part n° VH510130 or clamp them with the small cable securing plates (item 21).

– Fit the stainless protective cover (item 9b) and the pressure washer (item 9a).

– Relocate the pole shoe plate (item 6) in its original position and check that all pressure washers are properly
fitted against the coils.

– Secure the pole shoe plate with 8 new screws (item 7), tightening torque: 50 Nm (= 37 lb-ft).

– After tightening, check that the coils do not turn, otherwise the other pressure washers must also be replaced.

– Make the electrical checks of the stator.

4 – PREPARATION OF THE MIXTURE OF ARALDITE AND HARDENER

In the following text, the mixture will be designated by Araldite.

IMPORTANT : For hygiene and health reason it is recommended not to breath Araldite vapour. The contact of
Araldite with the skin must also be avoided. Therefore use gloves and keep the tools and the
workbench clean.

– The coils are bonded to the poles with an Araldite/hardener mixture, to be prepared with:

a 1 kg can of Araldite n° : VH510160
a 400 g can of hardener n° : VH510310

– The required quantity of mixture depends on the number of coils to be bonded. Approximately 60 grams of
mixture are required per coil.

– Take a very clean metal container and just before use, mix 40 parts of hardener with 100 parts of Araldite for
each coil to be bonded.

Polymerization time at ambient temperature of 20°C (68°F): approx. 12 hours.



FOCAL Retarders
with thermal protection
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Earth terminal assembly
thermal protection
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Internal wiring schematics
with thermal protection (24 V layout only)

From serial number F089407
to serial number F123432

 From serial number F123433
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Electrical spare parts for FOCAL retarders with thermal protection
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Installation wiring diagrams for FOCAL retarders with a thermal protection

Old layout with 2 relayboxes with 3 relays each
n° JD112106

Present layout with 1 relaybox with 5 relays
n° JD242110
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