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ASSEMBLY AND DISASSEMBLY

A fte r m a c h in in g  th e  b o re s , th e  h u b s  (1) a n d
(2) a re  fitte d o n to  th e  s h a fts .

N o te , th e  re ta in in g  rin g  s h o u ld b e  lo c a te d
o v e r th e  s h a ft p rio r to  s e ttin g  th e  DB S E
(Dis ta n c e  B e tw e e n  S h a ft En ds ) a n d a lig -
n in g .

T h e  te e th  o f th e  h u b s  a re  p o s itio n e d fa c in g
e a c h  o th e r, to  th e  c o rre c t g a p  (E). T h e
e la s tic  in s e rt (3) c a n  th e n  b e  in s ta lle d in  th e
s lo ts  fo rm e d b y  th e  p a ra lle l te e th .

W h e n  th e  in s e rt is  in  p o s itio n , s lide  th e  rin g
(4) o n to  th e  p o ly u re th a n e  in s e rt, ta p p in g
g e n tly  in to  p la c e  w ith  s o ft- h e a de d h a m m e r
, u n til th e  rin g ’s  in n e r p in  fa lls  in to  p la c e  in
c e n te r h o le  o f in s e rt. C e n trifu g a l fo rc e  w ill
e x p a n d th e  e la s tic  in s e rt to  fix  it tig h tly  to
th e  in s ide  o f th e  rin g .

If th e  a lig n m e n t c a n n o t b e  k e p t w ith in  th e
a dm is s ib le  to le ra n c e , th e  rin g  c a n  b e
s e c u re d u s in g  lo c k in g  s e t s c re w s  (fig . 3).

T o  dis a s s e m b le , re m o v e  th e  rin g . T h e  in s e rt
c a n  th e n  b e  q u ic k ly   a n d e a s ily  re m o v e d
a n d re p la c e d. N o  s p e c ia l to o ls , s c re w s ,
b o lts  o r o th e r fa s te n e rs  a re  n e e de d.

SAMIFLEX MEANS SAVING IN
MANPOWER AND DOWNTIME, EASY OF
INSTALLATION, ECONOMY AND LONG,
TROUBLE-FREE SERVICE.

FEATURES AND BENEFITS

•  A s s e m b ly  a n d dis a s s e m b ly  o f th e  e la s tic
in s e rt w ith o u t h a v in g  to  dis p la c e  th e  m o to r
o r th e  u n it b e in g  driv e n . T h is  a dv a n ta g e
p e rm its  th e  in s p e c tio n  o f th e  in s e rt a t a n y
tim e  w ith o u t a  le n g th y  s h u t-do w n . S im p ly
dis p la c e  (m o v e  to  o n e  s ide ) th e  rin g ,
re m o v e  th e  in s e rt, in s p e c t a n d if n e c e s s a ry
re p la c e  w ith  a  n e w  o n e . A ll th is  ta k e s  a  fe w
m in u te s .

•  T h e  tw o  h u b s  w o rk s  in de p e n de n tly  a s  th e
c o u p lin g  tra n s m its  to rq u e . T h is  c o n c e p t
a llo w s  fre e - w h e e lin g  o f th e  m o to r o r driv in g
u n it in  th e  s y s te m  b y  s im p ly  m o v in g  th e  rin g
a n d re m o v in g  th e  in s e rt. T h is  is  s p e c ia lly
h e lp fu l w h e n  th e  driv in g  u n it is  a  c o m b u s -
tio n  e n g in e  a n d it b e c o m e s  n e c e s s a ry  to
re p a ir o r te s t th e  e n g in e  w ith o u t a n y  lo a d.

•  A s  th e  h u b s  a re  in de p e n de n t o f e a c h
o th e r, if th e  in s e rt ru p tu re s  o r b re a k s , th e re
is  n o  m e ta l to  m e ta l c o n ta c t c re a tin g  a n y
s p a rk  th u s  e n h a n c in g  th e  e x p lo s io n  p ro o f
p ro p e rtie s  o f th e  c o u p lin g .

•  T h e  p o ly u re th a n e  in s e rt is  a  k e y  p a rt o f
th e  c o u p lin g  a n d is  m a de  o f a  v e ry  s p e c ia l
e la s to m e r c o m p o u n d. Its  e s tim a te d a v e ra g e
life tim e  is  25,000 h o u rs  w o rk  u n de r n o rm a l
c o n ditio n s .

•  T h e  c o u p lin g  is  e a s ily  a lig n e d w ith o u t
e x p e n s iv e  to o ls  o r m e a s u rin g  de v ic e s  (s e e
o u r in s ta lla tio n  in s tru c tio n s ).

Fig . 3.

Fig . 2.

Fig . 1 .

SAMIFLEX ELASTIC COUPLING
Th e n ew  SAMIFLEX ela s tic  c o u p lin g  is  th e  re s u lt o f th e  e x p e rie n c e  a n d de v e lo p m e n t o f th e  la s t tw e n ty  s e v e n  y e a rs  o f in v o lv e m e n t
in  a ll in du s tria l s e c to rs . 
T h e  n e w  SAMIFLEX c o u p lin g s  a re  c h a ra c te riz e d b y :

1 . T h e  o p tio n  o f a tta c h in g  th e  rin g  to  th e  e la s tic  in s e rt to  p re -
v e n t it m o v in g  a x ia lly .

2. T h e  o p tio n  o f w o rk in g  v e rtic a lly , u s in g  th e  s ta n da rd re ta in in g
rin g  a n d th e  n e w  de s ig n  o f e la s tic  in s e rt.

3. Ex p a n s io n  o f th e  ra n g e  o f p o ly u re th a n e  e la s tic  in s e rts , c o lo u r
c o de d a c c o rdin g  to  c h a ra c te ris tic  a n d p e rfo rm a n c e .
W e  w o u ld h ig h lig h t th e  h ig h  p e rfo rm a n c e  e la s tic  in s e rt, w ith
w h ic h  w e  h a v e  in c re a s e d th e  to rq u e  ra tin g  b y  40% .

4 . Lim ite d e n d flo a t c o u p lin g  fo r a ll s le e v e  b e a rin g  m o to r a p p li-
c a tio n s . O n e  o f th e  m a jo r a dv a n ta g e s  o f th is  c o u p lin g  is  th a t th e
s ta n da rd h u b  c a n  b e  e a s ily  m o difie d fo r th is  re q u ire m e n t.

5 . In c re a s e  o f th e  p e rfo rm a n c e , w ith  th e  in c o rp o ra tio n  o f th e
n e w  m o de ls  A 45, A 55 a n d A 11.

6 . Ex p a n s io n  o f th e  ra n g e  o f m a te ria ls  u s e d in  th e  s ta n da rd
de s ig n , in c o rp o ra tin g  h ig h  re s is ta n c e  a lu m in iu m  a llo y , s ta in le s s
s te e l, h ig h  p e rfo rm a n c e  p o ly u re th a n e , s h o c k - re s is ta n t p o ly a m i-
de  a n d c a rb o n  fib re  c o m p o s ite s .

DESCRIPTION

T h e re  a re  o n ly  fo u r p a rts  to  S A M IF LEX  c o u p lin g s .
T h e  tw o  ide n tic a l h u b s  (1) a n d (2) a re  m a de  fro m  h ig h - s tre n g th  c a s t iro n , du c tile  iro n , c a s t s te e l o r a lu m in iu m  a llo y , e a c h  w ith  e ig h t te e th ,
(e x c e p t fo r th e  A 0 a n d A 00, w h ic h  h a v e  s ix  a n d fo u r re s p e c tiv e ly ).
T h e  e la s tic  in s e rt (3), w h ic h  is  m a de  fro m  a  s p e c ia l p o ly u re th a n e  e la s to m e r, fits  b e tw e e n  th e  h u b s .
T h e  o u te r re ta in in g  rin g  (4) is  m a de  o f s te e l o r p o ly a m ide , w ith  in te rio r p in s  fo r a dju s tin g  th is  rin g  o n  th e  e la s tic  in s e rt. T h e  rin g  a ls o  h a s
tw o  th re a de d h o le s , s y m m e tric a l to  e a c h  o th e r, th ro u g h  w h ic h  tw o  s e t s c re w s  c a n  b e  fitte d. T h e  s e t s c re w s  a re  a lig n e d to  a  m a tin g
h o le s  in  th e  e la s tic  in s e rt a n d o n c e  s e c u re d e n s u re s  th a t th e  rin g  c a n  n o t m o v e  du rin g  o p e ra tio n  (s e e . fig . 3).
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STARTS PER HOURS

MORE THAN

UP TO
MORE THAN

UP TO 2

1

2

12

FACTOR F2

DIESEL AND PETROL ENGINES

4  - 6

CYLINDERS

1  - 3

CYLINDERS

ELECTRIC

MOTOR

1,0-1,2

1,5

1,8

2,0

2,2

2,5

1,5

1,8

2,0

2,5

2,8

3,0

2,0

2,5

2,8

3,0

3,5

3,8
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COUPLING SELECTION
FACTOR F1

D R I V E N  M A C H I N E  /  E X A M P L E S

Un ifo r m  o p er a tio n , w ith  s m a ll m a s s es  to  be a c c eler a ted.
Hy dra u lic  a n d c e n trifu g a l p u m p s , lig h t g e n e ra to rs  tra n s m is s io n s  v e n tila to rs , tra n s fe r
e q u ip m e n t.

Un ifo r m  o p er a tio n , w ith  m ediu m  m a s s es  to  be a c c eler a ted.
S h e e t m e ta l b e n din g  m a c h in e s , w o o d w o rk in g  m a c h in e s , m ills , te x tile s  m a c h in e s ,
m ix e rs .

With  m ediu m  m a s s es  to  be a c c eler a ted a n d  ir reg u la r  o p er a tio n .
R o ta tin g  o v e n s , p rin tin g  a n d c o lo u rin m a c h in e s , g e n e ra to rs , s h re dde rs , w in de rs ,
p u m p s  fo r v is c o u s  flu ids . 

With  m ediu m  m a s s es  to  be a c c eler a ted, ir reg u la r  o p er a tio n  a n d s h o c k s .
C o n c re te  m ix e rs , dro p  h a m m e rs , c a b le  c a rs , p a p e r m ills , c o m p re s s io n  p u m p s , 
p ro p e lle r p u m p s , ro p e  w in de rs , c e n trifu g e s .

La r g e m a s s es  to  be a c c eler a ted, ir reg u la r  o p er a tio n  a n d h ea v y s h o c k s .
Ex c a v a to rs , h a m m e r m ills , p is to n  p u m p s , p re s s e s , ro ta ry  b o rin g  m a c h in e s , s h e a rs ,
fo rg e  p re s s e s , s ta m p in g  p re s s e s .

Very la r g e m a s s es  to  be a c c eler a ted, ir reg u la r  o p er a tio n  a n d v ery h ea v y s h o c k s .
P is to n  ty p e  c o m p re s s o rs  a n d p u m p s  w ith o u t s p e e d v a ria tio n s , h e a v y  ro ll s e ts , w e ldin g  
m a c h in e s , b ric k  p re s s e s , s to n e  c ru s h e rs .

FACTOR F2 FACTOR F3

OPERATION PERIOD HOURS / DAY

1,15 1,3

12

24 10

10

40

40

120

120

200

200

1 1,25 1,75 2,5 3SWITCHINGS
PER HOUR

METHOD

Da ta  n e e de d to  c o rre c tly  s e le c t c o u p lin g  s iz e .
-  K w  o f driv e r.
-  R .p .m . o f driv e r
-  S e rv ic e  c o e ffic ie n c y  F , (s e e  b e lo w ).
-  S h a ft s iz e  o f driv e r a n d driv e n  e q u ip m e n t.

(1) C a lc u la te  th e  n o m in a l to rq u e  (P n ) in  N m .

7.160 × H.P . 9.550 × K w
P n  = P n  =

r.p .m . r.p .m .

(2) U s e  fig u re s  o b ta in e d fro m  ta b le s  F 1, F 2 a n d F 3 to
de te rm in e  th e  s e rv ic e  c o e ffic ie n c y  F .
F  =  F 1 x  F 2 x  F 3
C a lc u la te  th e  m a x im u m  to rq u e  (P c )      P c  =  P n  x  F
(3) In  th e  T EC HN IC A L DET A IL S A M IF LEX  C O U P LIN G
ta b le , o b ta in e d n o m in a l to rq u e  a n d m a x im u m  to rq u e  fo r
e a c h  s iz e  c o u p lin g .
S e le c t s iz e  th e  c o u p lin g  w h o s e  n o m in a l to rq u e  is  h ig h e r
th a n  P n , o r w h o s e  m a x im u m  to rq u e  is  h ig h e r th a n  P c .

EXAMPLE

Ele c tric  m o to r – 55 K w
R .P .M . – 1.500
S h a ft m o to r – 65 m m .
S h a ft p u m p  – 48 m m .
Driv e n  e q u ip m e n t – C e n trifu g a l p u m p .
W o rk in g  24 h o u rs  p e r da y .

9.550 × 55
P n  = =  350 N m

1.500

F 1 =  1,2
F 2 =  1,3
F 3 =  1
F  =  F 1 x  F 2 x  F 3 =  1,2 x  1,3 x  1 =  1,56
P c  =  P n  x  F  =  350 x  1,56 =  546 N m
S e le c t s iz e  A 4
N o m in a l to rq u e  =  400 N m
M a x im u m  to rq u e  =  1.000 N m
M a x . b o re  =  65 m m . 

Typ e

E
As s em bly

Ax ia l
X

Ra dia l
Y

An g u la r
Z

A0 0

1,5

+ 0,3

0,1

0,10

A0

1,5

+ 0,3

0,1

0,10

A1

1,5

+ 0,5

0,1

0,20

A2

2,5

+ 0,5

0,1

0,20

A3

2,5

+ 0,7

0,15

0,30

A4

3,5

+ 0,8

0,20

0,40

A4 5

3,5

+ 1,0

0,20

0,40

A5

3,5

+ 1,0

0,20

0,50

A5 5

3,5

+ 1,0

0,20

0,50

A6

3,5

+ 1,0

0,20

0,60

A7

4

+ 1,0

0,30

0,90

A8

5

+ 1,5

0,30

1,10

A9

5

+ 1,5

0,30

1,30

A1 0

6

+ 2

0,40

1,70

A1 1

6

+ 2

0,40

1,70

A s s e m b l y  d i m e n s i o n s  ( E )  a n d  t o l e r a n c e s  i n  m m

M I S A L I G N M E N T  A D M I S S A B L E
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* No m in a l to r q u e / Ma x im u m  to r q u e, w ith  Sta n da rd ela s tic  in s er t h a rdn es s  9 5  Sh o re A (yello w  c o lo u r ).
Hig h  p er fo r m a n c e in s er ts . Referen c e HD (o c h re c o lo u r ), en a ble th e to r q u e r a tin g  to  be in c rea s ed by 4 0 % .
Plea s e c o n s u lt u s .

•  Hu bs  m a ter ia l: c a s t ir o n  GG-25  /  du c tile ir o n  GGG-4 0  /  c a s t s teel GS-4 5  /  s ta in les s  s teel AISI 31 6  /  a lu m in iu m  a llo y C1 35
(ALCAN).

•  Un les s  th a t q u a lity is  s p ec ified in  a dv a n c e, s u p p ly is  m a de w ith  h u bs  m a ter ia l GG-25  a n d in s ert 9 5  s h o re A.

T E C H N I C A L  D E T A I L  A N D  D I M E N S I O N S  ( m m . )

COUPLING TYPE A0 0 A0 A1 A2 A3 A3B A4 A4 B A4 5 A5 A5 5 A6 A7 A8 A9 A1 0 A1 1

NOMINAL  KW

PER 1 .0 0 0  RPM
0,70 2 5,5 10,5 21 21 42 42 74 105 157 210 420 785 1.310 2.620 3.670

NOM. TORQ UE

(TKn ) Nm
6,5 20 50 100 200 200 400 400 700 1.000 1.500 2.000 4.000 7.500 12.500 25.000 35.000

MAX. TORQ UE

(Tk m a x .) Nm
20 50 90 250 500 500 1.000 1.000 1.750 2.500 3.000 4.000 8.000 15.000 25.000 40.000 56.000

MAX. SPEED

R.P.M.
9.000 9.000 8.000 6.500 4.800 4.800 3.500 3.500 3.100 2.900 2.600 2.500 2.200 1.850 1.600 1.250 1.250

TORSIONAL 

STIFFNESS 0,21 0,32 0,95 2,1 4,2 4,2 9,5 9,5 11,2 16 42 65 112 200 214 460 580

(CTdyn ) 1 0 3Nm . r a d-1

RELATIVELY 

DAMPING (!)
0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65

MOMENT OF 

INERTIA  J(Kg -m 2)
- - 0,001 0,005 0,012 0,02 0,05 0,075 0,102 0,155 0,275 0,437 0,825 2,325 4,95 12 16

Weig h t

Kg
0,2 1,0 1,8 3,8 6,2 8,5 12,5 16 19 26 36 47 74,5 137 218 350 410

COUPLING TYPE A0 0 A0 A1 A2 A3 A3B A4 A4 B A4 5 A5 A5 5 A6 A7 A8 A9 A1 0 A1 1

MAX. BORE d1 16 23 38 42 50 55 65 70 75 85 95 110 130 150 180 210 210

PRE BORE 4 8 14 17 19 19 24 24 25 29 30 39 48 63 73 96 96

G 51 73 91 127 156 156 180 180 198 216 246 260 310 382 420 482 512

L 19 28 34 47 56 56 63 63 70 77 90 95 116 147 162 188 190

d2 22 32 39 45 52 52 70 70 90 89 115 112 135 157 188 218 216

D1 44 65 83 111 144 144 182 182 202 225 250 265 306 363 425 523 503

D2 35 52 65 80 85 105 110 135 125 140 155 180 205 242 280 330 350

D3 35 52 65 86 116 116 150 150 170 190 215 233 267 326 385 483 458

K 12 16 22 32 42 42 51 51 56 59 64 67 75 85 92 102 128

J - - - 36 45 45 47 47 52 57 68 70 88 114 129 145 148

H - - - 55 65 65 85 85 93 101 109 119 134 154 162 192 216

E 1,5 1,5 1,5 2,5 2,5 2,5 3,5 3,5 3,5 3,5 3,5 3,5 4 5 5 6 6



MAX.
BORE

–

24

24

–

38

42

65

65

65

75

75

85

85

95

110

130

–

50

38

38

38

42

55

95

ø  MAX.
BORE

16

SPEED 7 5 0  R.P.M.

MOTOR

KW
Ø

SHAFT

– –

0,37 24

0,55 24

– –

1,5 28

7,5 42

18,5 60

22 60

30 65

37 75

45 75

55 80

75 80

132 90

160 100

200 100

– –

11 48

0,75

1,1
28

2,2 38

3 38

4

5,5
42

15 55

90

110
90

SPEED 1 .0 0 0  R.P.M.

MOTOR

KW
Ø

SHAFT

0,25 14

0,75 24

1,1 24

0,37

0,55
19

2,2 28

11 42

– –

30 60

37 65

45 75

55 75

75 80

90 80

160 90

200 100

250 100

– –

15 48

1,5 28

3 38

4

5,5
38

7,5 42

18,5

22
55

110

132
90

SPEED 1 .5 0 0  R.P.M.

MOTOR

KW
Ø

SHAFT

0,25

0,37
14

1,1 24

1,5 24

0,55

0,75
19

4 28

15 42

37 60

45 60

55 65

75 75

90 75

110 80

132 80

200 90

250 100

315 100

18,5 48

22 48

2,2

3
28

5,5 38

7,5 38

11 42

30 55

160 90

SPEED 3.0 0 0  R.P.M.

MOTOR

KW
Ø

SHAFT

0,37

0,55
14

1,6 24

2,2 24

0,75

1,1
19

4 28

18,5 42

– –

45 55

55 60

75 65

90 65

110 65

132 65

200 70

– –

– –

22 48

– –

3 28

5,5

7,5
38

– –

11

15
42

30

37
55

160 70
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COUPLING SELECTION

SAMIFLEX COUPLINGS

FOR I.E.C. STANDARD MOTORS

COUPLING COUPLING COUPLING COUPLING

TYPE TYPE
MAX.
BORE

TYPE
MAX.
BORE

TYPE

71 A 00 A 00 16 A 00 16 –

80

90S A 0 24 A 0 24 A 0 24 A 0

90L A 0 24 A 0 24 A 0 24 A 0

A 0 24 A 0 19 A 0 24 –

100L

112M A 1 38 A 1 38 A 1 38 A 1

160L A 2 42 A 2 42 A 2 42 A 2

225S – – A 4 65 – – A 4

225M A 3B 55 A 4 65 A 4 65 A 4

250M A 4 65 A 4 65 A 4 65 A 4

280S A 4 65 A 45 75 A 45 75 A 45

280M A 4 65 A 45 75 A 45 75 A 45

315S A 4 65 A 5 85 A 5 85 A 5

315M A 45 75 A 5 85 A 5 85 A 5

355M A 45 75 A 55 95 A 55 95 A 55

400S – – A 6 110 A 6 110 A 6

400M – – A 6 110 A 7 130 A 7

180M A 3 50 A 3 50 – – –

180L – – A 3 50 A 3 50 A 3

A 1 38 A 1 38 A 1 38 A 1

132S A 1 38 A 1 38 A 1 38 A 1

132M – – A 1 38 A 1 38 A 1

160M A 2 42 A 2 42 A 2 42 A 2

200L A 3B 55 A 3B 55 A 3B 55 A 3B

355S A 45 75 A 55 95 A 55 95 A 55

MOTOR

SIZE



ELA S T IC  IN S ER T  / T O R S IO N A L S T IF F N ES S  103 N m . ra d–1
HA R DN ES S

S h o re A 1 A 2 A 3 A 4 A 45 A 5 A 55 A 6 A 7 A 8 A 9 A 10A 11
80 A 0,22 0,50 1,05 1,90 2,04 2,85 7,50 10,80 19,35 33,50 39,70 74,20 92,70

90 A 0,43 1,08 2,00 4,35 5,30 7,25 19,00 30,90 50,80 95,20 101,90 209,00 250,00

95 A 0,95 2,10 4,20 9,50 11,20 16,00 42,00 65,00 112,00 200,00 214,00 460,00 580,00

97 A 1,71 3,78 7,56 17,10 20,16 28,80 79,80 123,50 212,80 380,00 406,00 874,00 1.095,00

65 D 2,37 5,25 10,50 23,75 28,00 40,00 109,20 169,00 291,20 520,00 556,00 1.196,00 1.480,00

Q UALITY REF. HARDNESS COLOUR TEMP. RATING

80 S h o re  A C LEA R

STANDARD S T D 90 S h o re  A B LU E –40 / 80° C

95 S h o re  A Y ELLO W

HIGH TEMP. HT 95 S h o re  A O R A N G E –40 / 140° C

HIGH
HD 97 S h o re  A O C HR E –40 / 80° C

PERFORMAN.
HDT 97 S h o re  A R ED –40 / 140° C

HR 65 S h o re  D G R EEN –40 / 140° C

T h e  e la s tic  in s e rt is  m a de  o f a  v e ry  s p e c ia l p o ly u re th a n e  e la s to m e r c o m p o u n d w h ic h  is
m a n u fa c tu re d to  a n  e x c e p tio n a l q u a lity , p ro v idin g  a ll th e  re q u ire d c h a ra c te ris tic s  o f a
h ig h  p e rfo rm a n c e  e la s tic  c o u p lin g .

•  Hig h  b re a k a g e  a n d s h e a rin g  re s is ta n c e , a n d te n s ile  s tre n g th .

•  Hig h  s h o c k - a b s o rb in g  c a p a c ity , s ta b le , c o n s ta n t re s is ta n c e .

•  Hig h  re s is ta n c e  to  a b ra s io n , h u m idity , o ils , c o rro s iv e  v a p o u rs  a n d n u m e ro u s  c h e m ic a l
p ro du c ts .

•  S ta b ility  o f th e  p e rfo rm a n c e  c h a ra c te ris tic s  fro m  -40 º C  to  80 º C  fo r s ta n da rd m a n u -
fa c tu re  in s e rt. W e  m a n u fa c tu re  e la s tic  in s e rts  (ty p e  HT ) fo r a p p lic a tio n s  b e tw e e n     -40
a n d 140 º C .

•  Ex c e lle n t re s is ta n c e  p ro v idin g  a  lo n g  life  in  a b ra s iv e , c o rro s iv e , h u m id a tm o s p h e re s ,
a ll w ith o u t lu b ric a tio n  o r m a in te n a n c e .

Sa m iflex  e la s tic  in s e rts  a re  m a n u fa c tu re d in  th re e  q u a litie s  a n d fiv e  h a rdn e s s e s ,
de p e n din g  o n  th e  a p p lic a tio n .

U n le s s  th a t q u a lity  is  s p e c ifie d in  a dv a n c e , s u p p ly  is  m a de  w ith  s ta n da rd e la s tic  in s e rt,
h a rdn e s s  95 S h o re  A , y e llo w  c o lo u r.

Hig h - p e rfo rm a n c e  in s e rts . R e fe re n c e  HD a n d HDT , o c h re  a n d re d re s p e c tiv e ly , e n a b le
th e  to rq u e  ra tin g  to  b e  in c re a s e d b y  40% . Plea s e c o n s u lt th e fa c to ry.

T h e  e la s tic  in s e rt h a s  th re e  ty p e s  o f s y m m e tric a l s lo ts . Fig . 1 .

Slo t 1 , fo r in s e rtin g  th e  p in s  o f th e  h o ldin g  rin g  in  h o riz o n ta l a s s e m b ly .

Slo t 2, fo r in s e rtin g  th e  p in s  o f th e  h o ldin g  rin g  in  v e rtic a l a s s e m b ly .

Slo t 3, o p tio n a l a p p lic a tio n , e n a b lin g  tw o  s e t s c re w s  to  b e  in s e rte d th ro u g h  tw o  ta p p e d
h o le s  in  th e  h o ldin g  rin g  to  p re v e n t a x ia l m o v e m e n t o f th is  rin g s .
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FIG. 1

THE

ELASTIC

INSERT

SAMIFLEX

T
O

R
Q

U
E

DEGREES

TORSIONAL ANGLE



A4  DL 400 1.000 3.500 85 140 178 3,5 2,5 85 90,8 125,8 150,8 180 250 300

A4 5  DL 700 1.750 3.500 90 150 200 3,5 2,5 95 90,8 125,8 150,8 180 250 300

A5  DL 1.000 2.500 3.000 110 179 225 3,5 2,5 105 125,8 150,8 250 300

A5 5  DL 1.750 3.000 3.000 110 180 245 4 3 110 126 151 250 300

A6  DL 2.000 4.000 2.500 120 198 265 4 3 130 126 201 250 400

A7  DL 4.000 8.000 2.500 130 230 290 4 3 150 201 251 400 500

SAMIFLEX

SPACER COUPLINGS

•  MATERIAL (ITEMS 2+ 3): DUCTILE IRON GGG4 0 .

•  DYNAMIC BALANCING, GRADE 6 .3 S/VDI 20 6 0 .

•  STANDARD SIZES IN STOCK. - CONSULT FACTORY FOR SPECIAL SIZES.

NOMINAL

TORQ UE

Nm

MAX.

TORQ UE

Nm

MAX.

SPEED

R.P.M.

MAX.
BORE

d1
m m .

D5

m m .

D4

m m .

E

m m .

e

m m .

L1

m m .

L2

m m .

L*

m m .
TYPE

8

T y p e  DL

HINTS FOR INSTALLATIONS II 2G C IIC T4

IN HAZARDOUS AREAS II 2D C T4

A c c o rdin g  w ith  th e  dire c tiv e  A T EX  94/9/EC , s h a ft c o u p lin g s  a re  c la s s ifie d a s  u n its  to  b e  p a rt o f a  e q u ip m e n t,

u n de r th e  n o n - e le c tric a l m a te ria l g ro u p . 

T h e  S a m ifle x  e la s tic  c o u p lin g , m e e t  a ll th e  A T EX  c o n fo rm ity  re q u ire m e n ts  fo r g ro u p  II, c a te g o ry  2G  (g a s ) a n d 2D

(du s t), e x p lo s io n  g ro u p  IIC  a n d te m p e ra tu re  T 4.

In s ta lla tio n  in s tru c tio n s  fo r th e  S a m ifle x  c o u p lin g  w ith  A T EX  c e rtific a tio n  a re  p u b lis h e d in  o u r b u lle tin  07/2003 a n d

a re  a v a ila b le  to  c o n s u lt a n d do w n lo a d in  o u r w e b s ite s  w w w .s a m ifle x .c o m   a n d w w w .c its a .c o m



A1 50 90 38 5.500 83 65 65 100 3 2 34 37 10 L-1 100 120 140

A2 100 250 42 5.000 111 80 86 120 3 2 47 54 15 L-1 100 120 140

A3 200 500 50 4.500 144 85 116 140 3,5 2,5 56 60 20 L-1 100 120 140

A4 400 1.000 65 3.500 182 110 150 178 3,5 2,5 63 65 25 L-1 120 140 180

A4 5 700 1.750 75 3.100 202 125 170 200 3,5 2,5 70 75 27 L-1 120 140 180

A5 1.000 2.500 85 2.900 225 140 190 225 3,5 2,5 77 79 29 L-1 140 180 200

A5 5 1.500 3.000 95 2.600 250 155 215 245 4 3 90 95 31 L-1 140 180 200

A6 2.000 4.000 110 2.500 265 180 233 265 4 3 95 95 33 L-1 180 200 250

A7 4.000 8.000 130 2.200 306 205 267 290 4 3 116 120 37 L-1 200 250 280

SAMIFLEX

SPACER COUPLINGS

REF. 1 -2-3, MATERIAL: CAST IRON GG-25  /  DUCTILE IRON GGG-4 0 .
9

T y p e  A

T y p e  C

M O T O R

S IDE

P U M P

S IDE

A1 C 50 90 28 42 5.500 83 65 65 100 67 3 2 45 L-1 100 120 140

A2C 100 250 35 48 5.000 111 80 86 120 83 3 2 62 L-1 100 120 140

A3C 200 500 42 65 4.500 144 85 116 140 107 3,5 2,5 76 L-1 100 120 140 180

A4 C 400 1.000 55 85 3.500 182 110 150 178 140 3,5 2,5 88 L-1 100 120 140 180

A4 5 C 700 1.750 65 90 3.100 202 125 170 200 150 3,5 2,5 97 L-1 100 120 140 180

A5 C 1.000 2.500 75 110 2.900 225 140 190 225 179 3,5 2,5 106 L-1 140 180 200 250

A5 5 C 1.500 3.000 75 110 2.600 250 155 215 245 180 4 3 121 L-1 140 180 200 250

A6 C 2.000 4.000 90 120 2.500 265 180 233 265 198 4 3 128 L-1 180 200 250 280

A7 C 4.000 8.000 110 130 2.200 306 205 267 290 230 4 3 153 L-1 180 200 250 280

NOMINAL

TORQ UE

Nm

MAX.

TORQ UE

Nm

MAX.
BORE

d2
m m .

MAX.
BORE

d1
m m .

MAX.

SPEED

R.P.M.

D1

m m .

D2

m m .

D3

m m .

D4

m m .

D5

m m .

E

m m .

e

m m .

L1

m m .

L2

m m .

L

m m .
TYPE

NOMINAL

TORQ UE

Nm

MAX.

TORQ UE

Nm

MAX.

SPEED

R.P.M.

MAX.
BORE

d1
m m .

D1

m m .

D2

m m .

D3

m m .

D4

m m .

E

m m .

e

m m .

L1

m m .

L4

m m .

L3

m m .

L2

m m .

L

m m .
TYPE



A4  DF-31 5 400 1.000 65 63 179 182 110 150 315 16 31 3,5 27 0,152

A5  DF-4 0 0 1.000 2.500 85 77 215 225 140 190 400 18 39 3,5 45 0,449

A6  DF-5 0 0 2.000 4.000 110 95 259 265 180 234 500 20 50 3,5 78 1,287

A6  DF-6 30 2.000 4.000 110 95 259 265 180 234 630 30 40 3,5 105 3,291

A7  DF-6 30 4.000 8.000 130 116 309 306 205 267 630 30 58 4 138 3,675

A7  DF-7 1 0 4.000 8.000 130 116 309 306 205 267 710 30 58 4 174 4,013

A8  DF-7 1 0 7.500 15.000 150 147 379 363 240 326 710 30 84 5 235 10,842

A8  DF-8 0 0 7.500 15.000 150 147 379 363 240 326 800 30 84 5 283 19,431

A9  DF-8 0 0 12.500 25.000 180 162 418 425 280 385 800 30 105 5 358 21,129

A9  DF-1 0 0 0 12.500 25.000 180 162 418 425 280 385 1.000 30 105 5 418 22,355

A4  PF-25 0 400 1.000 65 63 179 110 150 250 95 15 3,5 28 0,16

A5  PF-31 5 1.000 2.500 85 77 215 140 190 315 118 10 3,5 54 0,98

A6  PF-31 5 2.000 4.000 110 95 259 180 233 315 118 25 3,5 78 1,30

A6  PF-4 0 0 2.000 4.000 110 95 259 180 233 400 150 20 3,5 99 3,25

A7  PF-5 0 0 4.000 8.000 130 116 309 205 267 500 190 25 4 165 5,20

A7  PF-6 30 4.000 8.000 130 116 309 205 267 630 236 5 5 240 10,45

A8  PF-6 30 7.500 15.000 150 147 379 242 326 630 236 10 5 310 19,32

A8  PF-7 1 0 7.500 15.000 150 147 379 242 326 710 265 5 5 370 20,75

A9  PF-6 30 12.500 25.000 180 162 418 280 385 630 236 20 5 412 21,65

A9  PF-7 1 0 12.500 25.000 180 162 418 280 385 710 265 10 5 445 22,80

A1 0  PF-7 1 0 25.000 40.000 210 188 479 330 483 710 265 25 6 580 25,72

SAMIFLEX

BRAKEWHEEL AND DISC COUPLING

NOMINAL
TORQ UE

Nm

MAX.
TORQ UE

Nm

MAX.
BORE

d1
m m .

L

m m .

G

m m .

D2

m m .

D3

m m .

D

m m .

T

m m .

P

m m .

E

m m .
TYPE

TYPE

WEIGHT
Kg .

J
TOTAL
Kg . M2

NOMINAL
TORQ UE

Nm

MAX.
TORQ UE

Nm

MAX.
BORE

d1
m m .

L

m m .

G

m m .

D1

m m .

D2

m m .

D3

m m .

D

m m .

C

m m .

P

m m .

E

m m .
WEIGHT

Kg .

J
TOTAL
Kg . M2

•  REF. 5 -6 , MATERIAL: DUCTILE IRON GGG-4 0  /  CAST STEEL GS-6 0 .

•  REF. 1 , MATERIAL: DUCTILE IRON GGG-4 0 .

•  FOR PERIPHERAL SPEEDS OF OVER V= 30 m / s , IT IS NECESSARY TO USE DUCTILE IRON GGG-4 0 .-

DYNAMIC BALANCING IS ALSO NECESSARY.
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T y p e  P F T y p e  DF



SAMIFLEX
FLYWHEEL COUPLINGS

NOMINAL
TORQ UE

Nm

MAX.
TORQ UE

Nm

MAX.
BORE

d1
m m .

L

m m .

L1

m m .

L2

m m .

G

m m .

E

m m .

T

m m .

D*

m m .

D2

m m .

D3

m m .

D5

m m .

D4 d2 D1
TYPE

A2 EB

A3 EB

A4  EB

A5  EB

A6  EB

A7  EB

A8  EB

100

200

400

1.000

2.000

4.000

7.500

250

500

1.000

2.500

4.000

8.000

15.000

42

50

65

85

110

130

150

46

56

63

76

94

115

146

62

76

88

106

128

153

189

36

46

52

59

65

72

87

100

124

144

168

196

229

280

2,5

2,5

3,5

3,5

3,5

4

5

12

15

17

20

22

25

30

265

315

360

390

390

400

520

80

85

110

140

180

205

240

86

116

150

190

234

267

326

45

55

75

100

125

150

170

9

13

15

25

43

61

105

0,035

0,110

0,230

0,365

0,405

0,675

1,410

WEIGHT
Kg .

J
TOTAL
Kg . M2m m .

R
E

F
E

R
 T

O
O

R
D

E
R

-S
P

E
C

IF
IC

D
R

A
W

IN
G

TYPE

A2 EB-SAE

A3 EB-SAE

A4  EB-SAE

A5  EB-SAE

A6  EB-SAE

A7  EB-SAE

A8  EB-SAE

12

15

17

20

22

25

30

45

55

75

100

125

150

170

46

56

63

76

94

115

146

100

124

144

168

196

229

280

2,5

2,5

3,5

3,5

3,5

4

5

42

50

65

85

110

130

150

80

85

110

140

180

205

240

86

116 

150

190

234

267

326

215,9
241,3
263,5

241,3
263,52
314,32

263,52
314,32
352,42

314,32
352,42
466,72

352,42
466,72
517,52

466,72
517,52
571,5

517,52
571,5
673,1

0,020
0,024
0,027

0,038
0,050
0,103

0,071
0,130
0,210

0,172
0,251
0,612

0,263
0,714
1,112

0,821
1,230
1,924

1.347
2,015
3,681

200,02
222,25
244,47

222,25
244,47
295,27

244,47
295,27
333,37

295,27
333,37
438,15

333,37
438,15
488,95

438,15
488,95
542,92

488,95
542,92
641,35

6 1/2’’
7 1/2’’

8’’

7 1/2’’
8’’
10’’

8’’
10’’

11 1/2’’

10’’
11 1/2’’

14’’

11 1/2’’
14’’
16’’

14’’
16’’
18’’

16’’
18’’
21’’

6
8
6

8
6
8

6
8
8

8
8
8

8
8
8

8
8
6

8
6

12

6
7
9

10
12
13

15
17
20

25
29
34

37
45
53

62
71
80

115
126
135

9,5
9,58

11

9,5
11
11

11
11
11

11
11
14,5

11
14,5
14,5

14,5
14,5
18

14,5
18
18

D
h 9

m m .

D4

m m .

FLYWHEEL

SAE. J6 20

Z

NUM.

d2

m m .

T

m m .

D5

m m .

L

m m .

G

m m .

E

m m .

D2

m m .

D3

m m .

WEIGHT

Kg .

MAX.
BORE

d1
m m .

J
TOTAL
Kg . M2

•  REF. 1 -4 , MATERIAL: CAST IRON GG-25  /  DUCTILE IRON GGG-4 0 .

•  FOR PERIPHERAL SPEEDS OF OVER V= 30 m / s  IT IS NECESSARY TO USE DUCTILE IRON GGG-4 0 .- DYNAMIC BALANCING

IS ALSO NECESSARY.
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T y p e  EB T y p e  EB - S A E



A1  –  TB/TBI 1108 9 28 27 77 1,5 22 - 83 65 65 - 29

A2 –  TB/TBI 1210 11 32 32 97 2,5 32 55 111 80 86 21 38

A3 –  TB/TBI 1610 14 42 32 107 2,5 42 65 144 85 116 21 38

A4  –  TB/TBI 2012 14 50 38 130 3,5 51 85 182 110 150 22 42

A4 5  –  TB/TBI 2517 16 60 50 158 3,5 55 93 202 125 170 32 50

A5  –  TB/TBI 3020 25 75 56 173 3,5 59 101 225 140 190 36 55

A6  –  TB 3535 35 90 95 259 3,5 67 119 265 180 233 70 67

A7  - TB 4545 55 110 120 318 4 75 134 306 205 267 92 70

SAMIFLEX COUPLING
FOR TAPER BUSH

MIN.
ø d

m m .

MAX.
ø d

m m .

TAPER BUSH

TB

L

m m .

G

m m .

E

m m .

K

m m .

H

m m .

D1

m m .

D2

m m .

D3

m m .

J

m m .

M

m m .

COUPLING

TYPE

DIMENSIONS   TAPER-BUSHES

ø  d

b

t

1 1 0 8

1 21 0

1 6 1 0

20 1 2

25 1 7

30 20

35 35

4 5 4 5

9

3

1,4

10

3

1,4

11

4

1,8

12

4

1,8

14

5

2,3

16

5

2,3

18

6

2,8

19

6

2,8

20

6

2,8

22

6

3,3

24

8

3,3

25

8

3,3

28

8

3,3

30

8

3,3

32

10

3,3

35

10

3,3

38

10

3,3

40

12

3,3

42

12

3,3

45

14

3,8

48

14

3,8

50

14

3,8

55

16

4,3

60

18

4,4

65

18

4,4

70

20

4,9

75

20

4,9

80

22

5,4

85

22

5,4

90

25

5,4

95

25

5,4

100

28

6,4

105

28

6,4

110

28

6,4

• • • • • • • • • • • • •

• • • • • • • • • • • • •

• • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • •

• • • • • • • • • • • •
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T y p e  T B
O U T  S IDE

T y p e  T B I
IN  S IDE



A4  FXX 400 1.000 1.800 65 182 110 150 63 150 3.400

A4 5  FXX 700 1.750 1.800 75 202 125 170 70 160 3.400

A5  FXX 1.000 2.500 1.800 85 225 140 190 77 175 4.300

A5 5  FXX 1.500 3.000 1.800 95 250 155 215 90 195 4.300

A4  FX 400 1.000 3.500 65 182 110 150 63 51 180 3,5 11,5 12,5

A4 5  FX 700 1.750 3.100 75 202 125 170 70 56 198 3,5 11,5 12,5

A5  FX 1.000 2.500 2.900 85 225 140 190 77 59 216 3,5 14,5 16,0

A5 5  FX 1.500 3.000 2.600 95 250 155 215 90 64 246 3,5 14,5 16,0

A6  FX 2.000 4.000 2.500 110 265 180 233 95 67 260 3,5 18,5 20,5

A7  FX 4.000 8.000 2.200 130 306 205 267 116 75 310 4 18,5 20,5

A8  FX 7.500 15.000 1.850 150 363 242 326 147 85 382 5 21,0 24,0

A9  FX 12.500 25.000 1.600 180 425 280 385 162 92 420 5 21,0 24,0

A1 0  FX 25.000 40.000 1.250 210 523 330 483 188 102 482 6 22,0 26,0

SAMIFLEX
FLOATING SHAFT COUPLING

NOMINAL
TORQ UE

Nm  

MAX.
TORQ UE

Nm  

MAX.
SPEED
R.P.M.

MAX.
BORE

d

D1

m m .

D2

m m .

D3

m m .

L

m m .

K

m m .

G

m m .

E

m m .

F

m m .

X

m m .
TYPE

TYPE
NOMINAL
TORQ UE

Nm  

MAX.
TORQ UE

Nm  

MAX.
SPEED
R.P.M.

MAX.
BORE

d

D1

m m .

D2

m m .

D3

m m .

L1

m m .

H

m m .

L*
MAX.
m m .

•  REF. 1 -2-3, MATERIAL; ZINC PLATED STEEL (CORROSION RESISTANCE).

•  REF. 4 , MATERIAL: CARBON FIBRE COMPOSITE OR ZINC PLATED STEEL.

•  TYPICAL APPLICATIONS INCLUDE COOLING TOWER DRIVES, AND PAPER MACHINE DRIVES.
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T y p e  F X

T y p e  F X X

LIMITED END FLOAT COUPLING

FLOATING SHAFT COUPLING
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Typ e

DIN9 1 3

Len g th

10

18

30

50

80

120

180

250

INSTRUCTIONS FOR ASSEMBLY OF SAMIFLEX COUPLINGS

1 . POSITIONING OF THE PARTS OF THE COUPLING.
S ta n da rd c o u p lin g  h u b s , (ty p e  A + C ) c a n  b e  p o s itio n e d o n  e ith e r s h a ft a lik e . W e  re c o m m e n d p u ttin g  th e  fla n g e  h u b  o v e r th e
driv e  s h a ft in  c o u p lin g s  w ith  s p a c e r. F o r c o u p lin g s  w ith  a  b ra k e w h e e l o r b ra k e dis c , w e  re c o m m e n d p u ttin g  th e  h u b  w h ic h
h o u s e s  th e  w h e e l o r dis c , o v e r th e  s h a ft o f th e  m a c h in e  driv e n .
T h e  c o u p lin g s  h u b s  a re  s u p p lie d p ilo t b o re . U p o n  re q u e s t, w e  s u p p ly  th e  h u b s  fin is h e d b o re  to  IS O  to le ra n c e s  a n d k e y w a y s
a s  p e r DIN  6885 S ta n da rd.
T h e  dy n a m ic  b a la n c in g  o f th e  c o u p lin g  is  m a de  a lo n g  tw o  p la n e s , q u a lity  G  6,3 a s  p e r V DI 2060.
T h e  b a la n c e  is  m a de  in  c o u p lin g s  w ith  fin is h e d b o re , a n d in dic a tio n  m u s t b e  g iv e n  a s  to  w h e th e r it
s h o u ld b e  m a de  w ith  o r w ith o u t a  k e y w a y .

2. RING ASSEMBLY WITH LOCKING SET SCREWS.
W ith  th e  p u rp o s e  o f k e e p in g  th e  a lig n m e n t w ith in  th e  m a x im u m  a dm is s ib le  to le ra n c e s , a n d in  o rde r
to  p re v e n t th e  rin g  s lip p in g  a x ia lly , it m u s t b e  fix e d to  th e  e la s tic  in s e rt u s in g  tw o  s e t s c re w s  in s e rte d
th ro u g h  tw o  ta p p e d h o le s  in  th e  re ta in in g  rin g .

LOCKING SET SCREWS DIMENSIONS FOR RETAINING RINGS

3. ASSEMBLY AND START-UP
F o r a s s e m b ly  a n d s ta rt- u p  o f th e  Sa m iflex  c o u p lin g s , p le a s e  fo llo w  o u r in s ta -
lla tio n  in s tru c tio n s  in  o u r b u lle tin , 152/97.
F o r A T EX  re q u ire m e n ts , p le a s e  fo llo w  o u r b u lle tin g  07/2003.

4 . SAFETY PROCEDURES
T h e  e q u ip m e n t (m o to r) m u s t n o t b e  s ta rte d u p  u n til th e  h o ldin g  rin g  h a s  b e e n
a s s e m b le d a n d s e c u re d w ith  th e  lo c k in g  s e t s c re w s  to  th e  e la s tic  in s e rt.
T h e  e la s tic  in s e rt is  p ro je c te d o u tw a rds  fro m  th e  h u b s  if th e  e q u ip m e n t (m o to r)
is  s ta rte d u p  w ith o u t th e  h o ldin g  rin g  h a v in g  firs t b e e n  a s s e m b le d a n d s e c u re d.
C o u p lin g  g u a rds  s h o u ld b e  in s ta lle d p rio r to  s ta rt- u p .
A ll ro ta tin g  e q u ip m e n ts  a re  p o te n tia lly  da n g e ro u s  a n d c a n  c a u s e  s e rio u s  in ju ry .
T h e y  m u s t b e  p ro p e rly  g u a rde d in  c o m p lia n c e  w ith  s ta n da rds  fo r th e  s p e e d
a n d a p p lic a tio n s  in  w h ic h  th e y  a re  u s e d. It is  th e  re s p o n s ib ility  o f th e  u s e r
to  p ro v ide  p ro p e r g u a rdin g  a c c o rda n c e  w ith  re g u la tio n s .

STANDARD KEYWAY DIN 6 8 8 5  &  ISO TOLERANCES

A0 0

–

–

A0

–

–

A1

M 5

8

A2

M 6

12

A3

M 8

12

A4

M 8

14

A4 5

M 10

14

A5

M 10

14

A5 5

M 10

14

A6

M 10

14

A7

M 10

16

A8

M 12

16

A9

M 12

16

A1 0

M 12

18

A1 1

M 12

18

DIM EN S IO N S  DIN  6885
N O M IN A L

B O R ES K EY W A Y

b x h

S HA F T

t1

B O R E

t2

T O LER A N C E

t1/t2O V ER T O

m m . m m . m m . m m . m m . m m .

6

8

10

12

17

22

30

38

44

50

58

65

75

85

95

110

130

150

170

200

8

10

12

17

22

30

38

44

50

58

65

75

85

95

110

130

150

170

200

230

2×2

3×3

4×4

5×5

6×6

8×7

10×8

12×8

14×9

16×10

18×11

20×12

22×14

25×14

28×16

32×18

36×20

40×22

45×25

50×28

1,2

1,8

2,5

3,0

3,5

4,0

5,0

5,0

5,5

6,0

7,0

7,5

9,0

9,0

10,0

11,0

12,0

13,0

15,0

17,0

1,0

1,4 

1,8

2,3

2,8

3,3

3,3

3,3

3,8

4,3

4,4

4,9

5,4

5,4

6,4

7,4

8,4

9,4

10,4

11,4

+ 0,1

0

+ 0,2

0

+ 0,3

0

T O LER A N C ES  IS O
N O M IN A L

B O R E
B O R E S HA F T

O V ER T O H7 H8 K 6 j6 g 6 h 7

m m . m m . µ m . µ m . µ m . µ m . µ m . µ m .

6

10

18

30

50

80

120

180

+ 15
0

+ 18
0

+ 21
0

+ 25
0

+ 30
0

+ 35
0

+ 40
0

+ 46
0

+ 22
0

+ 27
0

+ 33
0

+ 39
0

+ 46
0

+ 54
0

+ 63
0

+ 72
0

+ 10
+   1
+ 12
+   1
+ 15
+   2
+ 18
+   2
+ 21
+   2
+ 25
+   3
+ 28
+   3
+ 33
+   4

+   7
–  2
+   8
–  3
+   9
–  4
+ 11
–  5
+ 12
–  7
+ 13
–  9
+ 14
–11
+ 16
–13

–  5
–14
–  6
–17
–  7
–20
–  9
–25
–10
–29
–12
–34
–14
–39
–15
–44

0
–15

0
–18

0
–21

0
–25

0
–30

0
–35

0
–40

0
–46
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