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F Series Parallel Shaft Helical Gear Motor







FRINBSRKERAZ Type Expression of F Series

FF67—Y1.1—4P—79.76—M3—180°— 3

AL O H
Position of cable entry

HL LR Z & T ] (A L)

(5 R LR AR BERE)
Terminal box position (angle)

(see description of motor terminal box position)
LT (2 m 2w A E )
Mounting arrangement

(see mounting anangeuent description)

Zah b s nnnsys

Ratio (see selection table)

R & s mawm s 30%)

Pole number of motor (see selection table)
WL RIS IR s nansnsx

Motor type and motor power (see selection table)

PLEVHIRAS 5 2 nm s g messmr 1B E)

Type SizZe (see selection table and Mounting Dimensional Description)

E 2 1 BRI 2 I TR
2 i NSRS W AL N
3 ANTEBHHEZ G 7 ] B, BN A L EIE A P Y 0 BEGLE . AEAZL DAL ER, WEGAN X A2E .
4 Wt H SRBERS T (o) ARG A SHBERS 7 ]G R SR R P I S BORERER 2, 71T 5 s FH 1] P sl S0 B

Note: 1.Please make a note, if it needs connecting flange.

2.Contents of motors for input shaft types are not listed.
3.Degree=0°, if terminal box position is not mentioned. It is X, if cable entry position is not mentioned.
4 If specific rotation directions of output shaft or/and input shaft are specially requested, please contact our

technology department, and make detailed description while placing order.

BRHEEXENERANEAMNERTAE

Description of Motor Terminal Box Position and Cable Entry Position

BRIREENERAZOANERTHE

Description of Motor Terminal Box Position and Cable Entry Position
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EERSHE Selection Table

(EzhEE) (Constant Power)
| n, Ma : Fia mﬂ% & n, Ma ; Fro £ mﬂ% &
[r/min] [Nm] [KN] . Type size Pole|[r/min] [Nm] [kN] . Type size Pole
90kW
2.10 FA127 56 14681 26.79 57  1.00
290 FAF127 4p 63 13021 23.76 56 1.00 FA157
3.00 F127 70 11634 21.23 56 140 FAF157
3.60 _FF127 _ | 79 10275 1875 55 150 F157 ap
T5kW 890 9168 16.73 54 185 FF157
33 20809 45.26 60 0.80 FA157 106 7732 14.11 53 2.10
38 18091 39.35 61 095 FAF157 4p 132 6171  11.26 52  2.30
46 14680 31.93 62 1.15 F157 FA127
54 12671 2756 62 135 _FF157 FAF127
55 12317 2679 62 1.25 29 138 292 30 USD pqon 4
62 10924 23.76 62 120 FA157 FF127
70 9761  21.23 62 1.70 FAF157 69 11766 21.47 39 (.95
79 8620 18.75 61 1.80 F157 4P 81 10061 18.36 40  1.00
88 7692 16.73 60 220 FF157 91 8938 16.31 40  1.15
105 6487 14.11 59  2.50 102 7990 14.58 40 130 FA127
131 5177  11.26 57  2.80 118 6949  12.68 34  1.35 FAF127
FA127 145 5639  10.29 34 1.60 F127 4P
FAF127 170 4795  8.75 34 135 FF127
% dinel 2.0 42 100 piay ¥ 191 4285  7.82 34 1.30
FF127 219 3726  6.80 34  1.75
69 9871 21.47 43  1.15 270 3025  5.52 33 185
81 8441 18.36 43  1.20 313 2608  4.76 33 220
91 7499  16.31 43  1.40 110kW
102 6703 14.58 43  1.55 FA157
117 5830 12.68 43 1.65 FA127 FAF157
144 4731 10.29 41 195 FAF127 4P 4 184592756 80390 sy 4P
169 4023  8.75 40 165 F127 FF157
189 3595  7.82 40 1.55 FF127 70 14219 21.23 45 1.15 FA157
218 3126 6.80 38 2.10 79 12558 18.75 45 120 FAF157
268 2538 552 36 2.20 890 11205 16.73 45 1.50 F157 4P
311 2188  4.76 36 2.70 106 9451  14.11 43 1.70 FF157
O0kW 132 7542 11.26 42 1.90
FA157
47 17498 31.93 8 095 | nirgn -
F157
54 15103 27. 1.1
_1 3 56 58 0 FF167
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Selection Table

(fEHE) (Constant Torque)
Mamax n, F,, FLE = P Mamax n, F,, HLH P
[Nm] [r/min] [kN] Type size [KW]/4P | [Nm] [r/min] [KN] Type size [kW]/4P
18000 4 FA157R97 18000 s FA157R97
0.28 e £ FAF157R97 1.5 £ e 2 FAF157R97 75
F157R97 ’ F157R97 )
0.64 2171 05 FF157R97 33 446 95 FF157R97
FA157R97 FA157R97
.73 28 2 FAF157R97 29 49 346 95 FAF157R97 ” 5
= = B F157R97 | ' F157R97 '
' FF157R97 FF157R97
FA157R97 FA157R97
L13 1261 = FAF157R97 3 4.3 e91 - FAF157R97 11
F157R97 F157R97
1.26 1133 95 FF157R97 5.4 268 05 FF157R97
FA157R97 éid 297 95 FA157R97
1.6 923 95 FAF157R97 4 FAF157R97 15
1.8 819 95 F157R97 74 198 95 F157R97
1.9 740 95 FF157R97 ’ FF157R97
FA157R97 FA157R97
2.2 662 05
FAF157R97 55 75 196 95 FAF157R97 18.5
"6 561 95 F157R97 F157R97
’ FF157R97 FF157R97
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F..R.. F..R..

TIREHRT Mounting Dimensional Description
L L1iR3A-2
(p"' H—
),
/ “ r D ~
L i
| =
- d [HE B
9 O i[ o] §
/ [ G -
0 o
= BVES L as B ES L
Type Size Motor fram size Type Size Motor fram size
EdIR1Y 3? 131 S?
F.47R17
80 80
63 a0 .,
F.57R37 71 157 FRA2IREE 100 220
80 112
63 132
F..67R37 4, 157 160
80 90
90 100
63
73 F..127R87 :: L2 272
F..77R37 157 32
80 160
90 180
63 30
71 90
F..87R57 80 187 100
90
100 F..157R97 ;';; 320
63 160
11 180
F.97R57 r 187 200
90
100
112
63
71
80
90
F..107R77 = 220
112
132
160

£: FA/ FAF/ FF/ FAZ/ FH/ FHF/ FHZ Y0 % FHSEAHSHLA.
Note: Combined type is also available for type FA/ FAF/ FF¥F/ FAZ/ FH/ FHF/ FHZ.
i LTS 7 B el e A ik B HLE A B 22 (WM % D)

Note: When equipping the user's motor or the special one, the flange is required to connected.(Please see appendix D)

- 188 -



e i B e S e . e T e . e L S e | Sy M. M e R e Bt el Rt Sl B e e e i Rl [l Sl el el e B i i e e Sl il Sl S B

R R R TR EE TS EE R EE R RTY EE R

[ [ 1 [ 1 ¥ [ 1 ] 1 [ 1 ¥ [ 1 [ 1 1 1 1 [ [ 1 [ [l
' " ' L] ' ¥ ' L] ' ] i " ' ' " ' L] L] ' " ] L ' £l
] ] ] [ ] 1 [ ] [ ] 1 [ ] 1 [} ] 1 [ ] 1 L L] ] [ ] L] n ] ]
¥ a L} [ ] 1 L] ¥ [ ] 1 L] 1 " ¥ 1 " 1 L] L L} | ] L] L] ¥ L]
] [ ] i [ ] i [ ] [ i [ i [ ] i [ ] i i i i [ ] L] L] ] L]
¥ a L} 1 L [} [ ] 1 L] 1 " 1 n 1 L] L} n L] ¥ L]
rEmEmEmmpE e P TLLEL L - Frrs s spEesEm s E g E e e r g EE EE m e T E R . L L Ll L FrE=mm== LR R L L L L L L T FPEETEEEEpEEEEEEpEEEEEEpEEEEEEgEETE A gEE TS TS T R L L Ll ] = T LLEL ] TLLELL
[} L] 1 [ ] 1 [ [} [ ] L] " [} n 1 n L 1 n L] L]
i i i i i i i i W 1 i i i i i i i W i
[ [ I [ 1 ¥ [ [] [ 1 [ [ 1 1 [ I [ [ "
P " P [ i [ P [ [] 0 P " i i L] P " [ Ll
[ [ I [ i ¥ [ [ [ 1 [ " i i i I [ [ 0
' " ' [ ' v ' [ [ v ' " ' L] " ' " [ "
W W W W W m O m eg - W w  m L LTI ''"’mmmmI''’/m’'’'''"''''é$'$'t'é''Yfmmhythmr L L L - T -
[ ] ' [] 1 [ [ [] [ 1 [ " 1 1 1 ' ] [ ]
] [ ] i [ i [ (] [ L] [ (] [ ] i i i i [ ] [ L]
[} L] 1 [ ] 1 [ [} [ ] L] " [} n 1 n L 1 n L] L]
i L] i [] i [ (1 [] [] [ (1 [ ] i i i i [ ] ] L]
[} ] 1 [ ] 1 [ ] [ ] L ] [ ] n 1 n n 1 n L] n
P P P . " i " " W
L - e I = - e o ] e ] = e = e - == - - - = - - L B e R e e R == L] - -
¥ a L} 1 L] ¥ [ ] L] " " L] L L} | ] L] ¥ L] L]
[ i i i i W W i i W 1 i W i i i W W i [ i i
[ " ' [] ' [ [ [ [] [] 1 [ [ L] L] ' ] ] " [ " L]
i i i i i W i i i W 1 i W i i i i W i i i i
[ ] ' [] 1 [ [ [ [] [ 1 [ ] ] L] ' ] [ " [ " ]
i i i i i W i i i W 1 i W i i i 1 W i i i i
R R R Tk LR R B R R R R IR === R R R R R L EE R R R T R R R T e ] L R R R R | o CEE R
L L] ¥ L] 1 L] L] ¥ [ ] L] | ] ¥ | ] L L ¥ | ] L] L] L L] L]
] ] ] [ ] 1 L] [ ] [ ] [ ] [} ] [ ] L L] ] [ ] L] n ] ] [
¥ a L} [ ] 1 L] L] ¥ [ ] L] " ¥ " L] L L} | ] L] L] ¥ L] L]
] [ ] i [ ] i L] [ ] [ [ [ ] [ ] i i i [ ] L] L] ] L] i
¥ a L} [ ] 1 L] L [} [ ] L] " [} n L L] L} n L] L] ¥ L] L]
(] [ ] i [ i [l [ i L] L] [ i [ ] i i i [ ] [l i (] L] L]
LR meemmssd e LR ] L] I W - .. LR LR U W mmmmmm ol LR ] -- R - - . L ) LI ) - mmwelse mw - - .. LR L U smeesemdesss. . - - s mm mm mw R R W] - - - LRI ] meise e
i i i i W i i W W i [ i i i W i i i
[ [ I 1 [ 1 [ ¥ [ [] [ 1 [ [ 1 1 [ I [ [ 1 [ " [
P " P [ i [] i [ [ P [ [] 0 P " i i L] P " [ i P Ll [
[ [ I i [ i [ ¥ [ [ [ 1 [ " i i i I [ [ i [ 0 [
' " ' ' ] ' ] ¥ ' L] ] v ' " ' 1 1 ' " ] 1 ' £l L]
] [ ] i i [ ] i L] [ ] [ [ ] [ [ ] i i i [ ] L] i ] [ ] i
saessssbhicsssssalsssncsndasssandasssssdesssnndessssssisssasncsnhassssshssassashosssnsboassasnnlicsssanadcemeeedessssed = ale sashssssssbhassssnbossncsnlosanandacsene sdes ssdsssssssissssssshassssshesnsashsasssnshisssansdesssnnalesssacndeneneedes e e sssssssssssshsssnsahassnsnbosassenloce e ndesesssd S T
] [ ] i [ i L] i ] [ (] [ L] [ (] [ ] i i i i [ ] [ i i ] L] L]
[} L] 1 [ ] 1 L] 1 L [ [} [ ] L] " [} n 1 n L 1 n L] n L] [} L] L]
i L] i [] i [] i ] [ (1 [] [] [ (1 [ ] i i i i [ ] ] i L] i L] L]
[} ] 1 [ ] 1 L ] 1 L [ ] [ ] L ] [ ] n 1 n n 1 n L] n n [} n L]
L L] ¥ L] 1 L] 1 L] L] ¥ [ ] L] | ] ¥ | ] 1 L L ¥ | ] L] L L] L L] L]
] ] ] [ ] 1 [ ] 1 L] [ ] [ ] [ ] [} ] [ ] 1 L L] ] [ ] L] L n ] ] [
R ko L R R L L L L T I e L e T L L e are——— - e - - - - - - - o ol - - - - B - - - - ol - - - B e L T - ol - - - - o b - - - - o o o - - - - - -l - - - - e - - - = -
i i i [ i [ i W ] i [ W 1 i W i i i i W W i i i i i
[ " ' [] ' [] 1 [ [ [ [] [] 1 [ [ ' L] L] ' ] ] L] " [ " L]
i i i i i W i W i i i W 1 i W i i i i i W i i i i i
[ ] ' [] 1 [ 1 [ [ [ [] [ 1 [ ] 1 ] L] ' ] [ ] " [ " ]
i i i i i W i W i i i W 1 i W i i i i 1 W i i i i i
[ [ 1 [ 1 [ 1 [ ¥ [ ] [ ¥ [ [ 1 1 1 1 [ [ 1 1 [ [l [
R Y E LR EE T LR e Y e e e C TR Y. SR R e ey EEE  EE TR L L Y e e e ey CE LR SR LR LR, R T T LT B T EEL TR LA
¥ a L} [ ] 1 L] 1 L] L] ¥ [ ] L] " ¥ " 1 L] L L} | ] L] L] L] ¥ L] L]
] [ ] i [ ] i [ i L] [ ] [ [ [ ] [ ] i i i i [ ] L] i L] ] L] i
¥ a L} [ ] 1 L] 1 L] L [} [ ] L] " [} n 1 L L] L} n L] L L] ¥ L] L]
(] [ ] i [ i L] i [l [ i L] L] [ i [ ] i i i i [ ] [l i i (] L] L]
[ ] ' [] 1 [ 1 [ [ [ [] [ 1 [ ] 1 ] L] ' ] [ ] " [ " ]
.nnnrnvnu.nrnunnnn.n+nrnrnnﬁnnnrnr¢|.nrnnﬁrn|.nrnan||.|T|rnrn| nnnnnnwn.nrnr n||.|n+rnrn|. T .nrnrnﬁ |.nﬁn sabasssasa nu.nnnwnnnu.n nrnn||¢|rnrnr == nrﬁrnnnn.nannrnu nnnnnr*n.nrnr nnn.nrmrnrnu. T .nrnrn*nn.nrn e .Trnrnnn .nrnrnW.u.nnn*nrnu.n nrnnnnunrnrnr¢|.nnnnﬁ .ﬁrnrnrnu
P " P [ i [] i [ [ P [ [] 0 P " i i L] P " [ i Ll P Ll [
[ [ I [ i [ i [ ¥ [ [ [ 1 [ " i i i I [ [ i [ [ 0 [
[ " ' [] ' [ ' [ [ [ [] [ v [ " ' " L] ' " [ " " [ " []
[ i i i i W i W 1 i i W 1 i 0 i i i i 0 W i i [ i i
[ ] ' [] 1 [ 1 [ [ [ [] [ 1 [ " 1 1 1 ' ] [ 1 ] [ ] L]
[] ] i L] i ] i [l [ i [ L] [ i ] i i i i [ ] [l i i i i i
T T T Tt I R S T T e e T T e e 1 | [
i L] i [] [] i ] [ (1 [] [] [ (1 [ ] i i i i [ ] ] i L] i L] L]
[} ] 1 [ ] L ] 1 L [ ] [ ] L ] [ ] n 1 n n 1 n L] n n [} n L]
L L] ¥ L] L] 1 L] L] ¥ [ ] L] | ] ¥ | ] 1 L L ¥ | ] L] L L] L L] L]
[ 0 I [ [ i [ ¥ [ [ [ 1 [ " i i i I " [ i [ [ 0 [
[ " ' [] [ ' [ [ [ [] [ v " ' " L] ' " [ " [ " []
S P Y N R S — I S S S — A S, M N S——" — S S R F——" N S SN SIS I I U P R S—" ——— " I S R F——— I — I S—
i i i i W i W i i i W 1 i W i i i i i W i i i i i
[ ] ' [] [ 1 [ [ [ [] [ 1 [ ] 1 ] L] ' ] [ ] " [ " ]
i i i i W i W i i i W 1 i W i i i i 1 W i i i i i
[ [ 1 [ [ 1 [ ¥ [ ] [ ¥ [ [ 1 1 1 1 [ [ 1 1 [ [l [
' " ' L] ] i ] ¥ ' L] ] " ' " ' L] L] ' " ] L] L ' £l L]
e B Y e e e . e
] [ ] i [ ] [ i L] [ ] [ [ [ [ ] i i i i [ ] L] i ] L] i
¥ a L} [ ] L] 1 L] L [} [ ] L] " n 1 L L] L} n L] L ¥ L] L]
(] [ ] i [ L] i [l [ i L] L] [ [ ] i i i i [ ] [l i (] L] L]
[} L] 1 [ ] L] 1 L [ [} [ ] L] " n 1 n L 1 n L] n [} L] L]
i i i i W i W i i i W 1 i i i i i i W i i i i
[ [ I ] ] 1 [ ] [ ] [ ¥ ] 1 1 1 1 ] [ 1 [ [l [
S A AR L LS UL ELLL L T L L Tt UL L R S AR L] LY Ll T L ] =mmmys L L R L L L mmEmEgEE L e L L ] L) L L) AL LS UL TR N EEsEEmEEs s pEEEEEESEEEEEES jEEz=ney EyEsssEEn
[ [ I [ [ i [ ¥ [ [ [ 1 " i i i I [ [ i [ 0 [
[ " ' [] [ ' [ [ [ [] [ v " ' " L] ' " [ " [ " []
] [ ] i [ [ ] i L] [ ] [ [ ] [ [ ] i i i i [ ] L] i ] [ ] i
¥ a L} [ ] L] 1 L] L [} [ ] L] " n 1 L L] L} n L] L ¥ L] L]
(] [ ] i [ L] i [l [ i L] L] [ [ ] i i i i [ ] [l i (] L] L]
[} 1 L] [} L] n n L] n [} L]
it -y L L R e el il Ll L L e T T -y T it - L L e T i i il et e e e e R el s il LT T T -1 e
[} ] 1 [ ] L ] 1 L [ ] L ] [ n 1 n n 1 n L] n n L]
L L] ¥ L] L] 1 L] L] ¥ L] | ] | ] 1 L L ¥ | ] L] L L] L]
] ] ] [ ] [ ] 1 L] [ ] [ ] [} [ ] 1 L L] ] [ ] L] L ] [
¥ a L} [ ] L] 1 L] L] ¥ L] " " 1 L] L L} | ] L] L] L] L]
[ i i i W i W W i W 1 W i i i i W W i i i
[ ] ' ] [ 1 [ v ' [ v " ' L] L] ' ] [ L] " L]
e e L I T T T T T I T rrrmmrhhyhyrhryrhyrhry'm''rmmmhymyahyrorhrrhihrhor - EEEEEEE D E T .. Il W W W W W W W MWW W WO W WM W M MW W W W W W W W W W Ry W W mw AR W W W W W W W W W W W T g mmww
[ [l ' ] [ ' [ [ [ 1 [ 1 1 L] ' [ [ 1 Ll L]
(1 L] i [] [] i ] W (1 [ [ ] i i i i [ ] ] i L] L]
[} ] 1 [ ] L ] 1 L [ ] [ n 1 n n 1 n L] n n L]
L L] ¥ L] L] 1 L] L] ¥ | ] | ] 1 L L ¥ | ] L] L L] L]
] ] ] [ ] [ ] 1 L] [ ] [} [ ] 1 L L] ] [ ] L] L ] [
¥ a L} [ ] L] 1 L] L] ¥ " " 1 L] L L} | ] L] L] L] L]
o e EaEsagE e s e e L I T T T T YT YT T T T " ' " Y '"""m'"'"'"'''"''""'/mxr e e e ey e e L L e e L ' ' T I T ' "™ '''"'/""“m"/7&/més''rv A - g
¥ a L} [ ] L] 1 L] L [} " n 1 L L] L} n L] L L] ¥ L] L]
(] [ ] i [ L] i [l [ i [ [ ] i i i i [ ] [l i i (] L] L]
[} L] 1 [ ] L] 1 L [ [} " n 1 n L 1 n L] n L] [} L] L]
i i i i W i W i i 1 i i i i i i W i i i i i
[ [ 1 [ [ 1 [ ¥ [ 1 [ 1 1 ] 1 [ [ 1 " [ " [
P " P [] [ i [ [ P " " i i L] P " [ i L P " []
R R R R R R R R T R Y e e === == Fm===== R R L R R T T e R e T - R R e R e o ] o CEE R
' " ' L] ] ' ] ¥ ' v " ' 1 1 ' " ] 1 El ' £l L]
[ i i i W i W 1 i 1 0 i i i i 0 W i i [ i i
[ ] ' [] [ 1 [ [ [ 1 " 1 1 1 ' ] [ 1 ] [ ] L]
] [ ] i [ L] i ] [ (] [ [ ] i i i i [ ] [ i i ] L] L]
[} L] 1 [ ] L] 1 L [ [} " n 1 n L 1 n L] n L] [} L] L]
i L] i [] [] i ] [ (1 [ [ ] i i i i [ ] ] i L] i L] L]
I ERRERUERNENERSELNEENEENEREREELNEREE LELRENEN] LEREEREREE R EE N DR RN R LR ] LR R R U L - - EmEm - sesmes ke e. RN - meserseeseenires e e e. LR ] LR R R I U semesesdeeses . - als e m = mw sersesheesesesbeeeeen LR LR EREE R LR ENENRENE NN ] malees s e
L] ¥ L] 1 L] L] ¥ | ] | ] 1 L L ¥ | ] L] L L] L L] L]
0 I [ i [ ¥ [ 1 " i i i I " [ i [ [ 0 [
" ' [] ' [ [ [ v " ' " L] ' " [ " " [ " []
i i i i W 1 i 1 0 i i i i 0 W i i [ i i
" ' [] 1 [ [ [ 1 [ ' L] L] ' ] ] L] " [ " L]
i i i W i 1 W i i i i W i i i
assmssdasa samasds s T sam sasasheamen sasassdsasesedsn mmm sahaseme sk amsms sasasdss ammm aEmmEmEm Y II LI, sassssdsssanads s = sasmseda s s s s sasemalesssa = . [ —— samandss = .
i i
1 [
L] '
L ]
L] ¥
i ]
LS
i
]
i
1
i
i
L
i
L
i
n
i
n
Y
i
L]
i
L]
i
]
L
n
L
L
L]
i
L
i
T
i
1
i
i
1
i
"
i
n
i
n
L
L]
r
i
L]
i
1
i
n
r
L
L]
i
L
i

1 i [ 1 W i

[ 1 [ 1 [ ¥ [ ¥ [ [ 1 1 1 [ [ 1 [l [

" ' L] i ] ¥ ' " ' " L] L] ' " ] L £l L]

] ] [ ] 1 L] [ ] [} ] [ ] L L] ] [ ] L] n ] [

a L} [ ] 1 L] L] ¥ " ¥ " L] L L} | ] L] L] L] L]

[ ] i [ ] i L] [ ] [ ] [ ] i i i [ ] L] L] L] i
L ko L L L L T o I I - P e T - o e - - - - o - - - - - - - - - - - - - - - - -l - —- - - - - - - - R -_—— e ml - e - - - - b e == - - - - - o e - - - - e e = - -- - o om e - - - - PR LR L LR R ey ) -l - = - -

i i i [ i W ] i 1 i W i i i W W i i i i

[ ] ' [] 1 [ [ [ 1 [ ] ] L] ' ] [ " [ " ]

i i i i i W i i 1 i W i i i 1 W i i i i

[ [ 1 [ 1 [ ¥ [ 1 [ [ 1 ] 1 [ [ " [ " [

P " P [ i [ [ P 0 P " i L] P " [ Ll P Ll [

[ [ I [ i [ ¥ [ 1 [ " i i I [ [ [ [ 0 [
-lllliTil-l Fllll-lwili mrmemd e, -lqllilil L L T lil-llwlilil- L L TR ek L L E A Lememem ililil+llilil - llﬁlilll ] llllllql-llil lll-llulilil- T -llili4ll-lli mmmm -Tlilill -llilinl-lll L L T lililJl-llllﬂ -ﬁlililil

¥ a L} L] L [} " [} n L L] L} n L] ¥ L] L]

(] [ ] i [l [ i [ i [ ] i i i [ ] [l (] L] L]

[} L] 1 L [ [} " [} n n L 1 n L] [} L] L]

i L] i ] [ (1 [ (1 [ ] i i i [ ] ] i L] L]

[} ] 1 L [ ] [ ] n n n 1 n L] [} n L]
-l!lllTll-l "llll-l+lll T -lwllllll l!llllWl-l!ll lll-l!+lllll- T I T I I L L I-IFT sahssse s e - Wllll-l llllllﬁl!llll - l!ﬁlllll TET TR l!llllWl-l!ll lll-l!“lllll- T -l!lllJll-l!l - -q!lllll -l!lllWll-l!l -l !llllJl-l!llﬁ -ﬂ!llllll

¥ a L} [ ] L] L] ¥ L] " ¥ " L] L L} | ] L] L] ¥ L] L]

[ i i i W W i W 1 i W i i i W W i [ i i

[ " ' [] [ [ [ [] 1 [ [ L] L] ' ] ] " [ " L]

i i i i W i i W 1 i W i i i i W i i i i

[ ] ' [] [ [ [ [ 1 [ ] ] L] ' ] [ " [ " ]
sssssalasas lacsasasdasssasdasasasdsa sshossssaskhssssacskosassssslbosasasalsassasadassasadasaana === ats ssbassasabkass Lasasasla sasssds= sadessas sesssashosssssshsasssscsbosasasaslesssasadasscsssalassasadasassadacsans s sssasabassssasbasasasbasassslasasaslocsassacsdascsasaaxd sdzsssEasn

[} | ] 1 L ] L [ [} L] ¥ n 1 1 1 | ] L n [} n L]

[ ] i ] ] [ [ ] ] (] i L] i (] ] L] [ L] L]

] ] ] [ ] L] [ ] [ ] [} [ ] L L] ] [ ] L] n ] ] [

¥ a L} [ ] L] L] ¥ L] " " L] L L} | ] L] L] ¥ L] L]

] [ ] i [ ] L] [ ] [ [ [ ] i i i [ ] L] L] ] L] i

¥ a L} [ ] L] L [} L] " n L L] L} n L] L] ¥ L] L]
SN W S S M —— - S I S TP P M [ S — — S TR P S—— S S S TS I SR S S R S " NS NS NN S Y P F—— I E—

i i i i W i i W 1 i i i i i W i i i

[ [ I [ [ ¥ [ [ 1 [ [ 1 [ I [ [ n [ " [

P " P [ [ [ P [] 0 P " i L] P " [ Ll P Ll [

[ [ I [ [ ¥ [ [ 1 [ B i i I [ [ [ 0 [

' " ' ] ¥ ' ] v " 1 1 ' " ] ' £l L]
SR W W N ——" i S I [ TP N, F f———" S——— S S [P SR S M———" S N SR NI, SR St S N " A" IS S S R S S F—— I S—

(] [ ] i [ [l [ i [ i [ ] i i i [ ] [l i (] L] L]

[} L] 1 [ ] L [ [} " [} n n L 1 n L] L] [} L] L]

i L] i [] ] [ (1 [ (1 [ ] i i i [ ] ] L] i L] L]

[} ] 1 [ ] L [ ] [ ] n n n 1 n L] n [} n L]

L L] ¥ L] L] L] ¥ | ] ¥ | ] L L ¥ | ] L] L] L L] L]

] ] 1 L L] [ I [ I | ] L] L] ] ] L] L] I a L
I S e A e I . e . e . I . R S e e ST EEEE e e e A e e e LB i A e e e L

[ i i i W 1 i 1 i 0 i i i 0 W i [ i i

[ " ' [] [ [ [ 1 [ [ L] L] ' ] ] " [ " L]

i i i i W i i 1 i W i i i i W i i i i

[ [l ' ] [ [ [ 1 [ [ 1 L] ' [ [ [l [ Ll L]

(1 L] i [] ] W (1 [ (1 [ ] i i i [ ] ] L] (1 L] L]

[} | ] 1 L] [ ] [ n n 1 1 n L n [} a L]
I LI i i i . e e - i . S A . sEmmems== e S . e . e S 2 . e SFmmsmm===

] ] ] L] [ ] [} [ ] L L] ] [ ] L] n ] ] [

¥ a L} L] L] ¥ " " L] L L} | ] L] L] ¥ L] L]

] [ ] i L] [ ] [ [ ] i i i [ ] L] L] ] L] i

¥ a L} L] L [} " n L L] L} n L] L] ¥ L] L]

i i i W i i 1 i i i i W i i i

[ ' [ ' " L] ' ] [ [ [
rEmEEEpEEEE FEEmmEEgEEEEw TLLEL L EEE RN TR T NS EEESEEEEEEEEEEEEEESEEEEEEEEEREEEE EE mam EmpEEEEEspE T FErEmmmmmgm T ELEL L E T EEEEE TR NN ISR RN ETE NI N E TR RN T TR N R E T EE R W EE e LELLL L LI L = m TELELEL EmgEEEEEE

[ [ 1 [ [ ¥ [ 1 [ [ 1 ] 1 [ [ [ " [

P " P [ [ [ P 0 P " L] P " [ P Ll [

[ [ I [ [ ¥ [ 1 [ B i I [ [ [ 0 [

' " ' L] ] ¥ ' v ' " 1 ' " ] ' £l L]

[ i i i W 1 i 1 i 0 i i 0 W [ i i

[ ] ' L] [ ] [ [ [ " 1 ' " [ [ il L]
O a . e g - g = o A == ML T

L] 1 [ ] L [ [} " [} n L 1 L] L] L]

L] i [] ] [ (1 [ (1 [ ] i i ] L] L]

] 1 [ ] L [ ] [ ] n n 1 L] n L]

L] ¥ L] L] L] ¥ | ] ¥ | ] L ¥ L] L] L]

0 I [ [ ¥ [ 1 [ " i I [ 0 [

'

- -

L e e T L e e T L e R L e e e e e L T

GG AR LR R L L R L e L L LR T R R R R L R Ll L L L Ll LR L L L R L L R R R R Ry LS R LR E L LY LR

R L L L s e e L L e T T L L L]

AL R L RREL EEEESELIEITELSIRSEEREIELS EIEIESELRS RS EERE R ESRERESEREE IESRESELE LESE RS ' EEEERRE JELERE] TERERSI FELE SR A ERESESE R SESESEREE LR IR ERES R R RS R ERERER RS IESERERE IEXESRE R IEXE SRR CERESER FEERRES] RLEEEE FIEEEREE] LS ETESEREREEIESE RS ESIERE SRR R TR ERENES)

R P

1
1
i
1
i
1
i
1
L]
L]
L]
L]
L]
L]
i
1
i
1
J
i
L]
i
1
J
i
1
i
1
i
1
L]
L]
1
1
i
1
i
1
i
I S AR e B e e e B I e . e e A e e A e e e e I I . D e A . e e e
L]

samssashsssascsshcsassasssisssasssiasssassnsdasassssdasssssdessasasdesssssssasssssrisssssassheassssshssssashessssashsssassbicsssassicsssassasisssasasdsssssadacsssssdasssasdasssassdesssassisassssshsssessshassssshessasacshsssssshsassssisassssasisasacssisssssandacssssasdasa e

szxgzs=shssszeszlessssezslsssssslicesssnsdasssssdessesssdeszssssesdesszssdezsssssdesszessdhesssessskezszssskhessssshkezaszaszbesssssslsssseszslicsssssdzasssessdesssssdassessdessssesdeszszsssdezsz=z=4
[ ]
W

R R e e R B e L LT

.
Erssssshassnassshoassassshiaossennisssssndassssndeacsssssdessassndesssandesssnssisssassssiesss s shesssseshesesesheanasaeshiocssanashcsssanasicsssssadassassndassssndasssandesssandessseccessssssizsass s eieass s eshoasseashesesashoseeeshes s easbioeseneisesaende e e e e de oo "o
Gsssssshsssmsnhossssesbiosnseeniosssssedassseedessseedeseeseedsseseersasseeesssseeeesh s eshesssseshesssseshssnneshossssesbossseesisesssselseseesedessesedeseseeedessseereseeeersseeesssaseeeeheasssnsshesssseshosseseshosseeseesbssesmensissseeslssseendessesndesneem
P R R R R R R T R R R T R R R R R R R R T R T R R L e R . T

¥
1
“
1
o
1
i
1
i
!
o
1
i
1
i
1
¥
4
]
i
]
i
|
=
¥
1
]
i
“
ol
i
1
L
]
“
o
i
1
i
1
|
o4
i
]
i
1
i
1
o
1
]
i
“
1
d
1
L
]
L]
i
1
i
a3
i
1
¥
i
L]
i
1
i
1
i
1
¥
]
5
i
1
i
“
1
1
]
L]
i
“
1
L
1
¥
1
“
I
n
1
i
1
“
]
=
1
i
1
i
1
L
=
L
i
1
i
“
o
¥
i
L]
i
“
o
i
1
¥
1
“
o4
i
1
i
1
“
o
i
1
i
1
i
1
o
i
]
i
“
1
d
1
¥
1
]
i
1
i
L1
i
1
L
1
L
i
L1
i
1
i
1
¥
1
9
i
]
i
“
1
b
1
]
i
“
1
5
1
L
1
“
1
5
1
i
1
“
L
-
]
i
1
i
1
¥
Ll
]
i
1
i
“
ol
L
1
L
i
“
El
i
1
¥
i
“
4

R R R L L R T e R R L R T e L L T
Eesssssshsssssshhssssssicsssesssissssssdsasssssidessssssdessssssdessssssssssssssssssssesssssssehessssseshesssssshsssssshssssssissssssilissssssilssssssidssssssdessssssdesssssssdesssssssissssssssssssssissssasesheasssseshsssssshssssessissssessissssssdsssssnsdessssssdesses e

"
1
n
1
1
i
1
L
n
i
n
"
i
n
=
L] L] L} L} L] r L] n n L] L} L]
[ ] i [ ] ] [ (] [ [ (] [ ] i i i ] i ] []
n 1 L ] L] [ [} L ] r [} ] n n 1 L] n n n
[] [ [] ] W i [] [ i [] i i [ ] i ] []
L ] ] | ] [ ] 1] ¥ | ] » ¥ L ] n n ] | ] n L ] L ]
L} L L] L] L] L L] L] L L} " L) L L] L} L} .
EmEm e R RN B R R R RN R LR - ] LRl ) LR EE B " e e ememew ol =-=- - EmEm e R R R R LR R R - LR LR mlrererree - LR ] ) LR R R - rmereseesdeeem . L sierm e ew LR R -- LR R R LR R R L L )
L L} L] L] L] L] L L] L] L L} " L] L] L} L] L} L L} L]
[} [ ] ] [ ] 1] 1] ] [ ] [ 3 ] [ ] L] L] ] [ ] 1] L ] [} L[ ] [ ]
¥ L] L] L] L] L] ¥ L] L] ¥ L} "n " L] L} L] L] ¥ L] L]
(] ] i [] ] [ (] [] [ (] [ ] i i i [ ] ] i (] ] L]
[} n 1 L ] L] [ [} L ] r [} ] n n 1 ] L] n [} n n
i [] [ [] ] W i [] [ i [] i i [ [] ] i i ] []
sassms ke me Eassmsasdesm = EE - saihsasasam [y [T T TR TR Ty TR TETN | - -- - . -, | T - asdcssssenlss se sen s s s [T T I T R - TR N - als s o =@ == snsas ok sw - - TR T PR
L} L] L} L} L} L} L] n n L] L] L} L} L}
[} | ] 1 ] [ [} ] [ ] [ ] 1 1 L ] 1 [ ] [ ] [} | ] ]
¥ | ] L} 1 L] r ¥ [ ] r n 1 1 1 L} | ] L] ¥ L] 1
] [ ] ] [ ] 1] 1] ] [ ] [ 3 [ ] i L] L] ] [ ] 1] ] L[ ] [ ]
¥ L] L] L] L] L] ¥ L] L] L} L] "n " L] L} L] ¥ L] L]
] L] ] [] 1] ] [l [] 3 [ ] i i L] ] [ ] ] ] L] 1]
- e s s cscssllcccscssasdcsacscscsasadacas == - -k e == - ke -l e = - - - - P ] - - - - - - - T | P ] - 'EE. T T EFE T Y - ek e - - - ke = - - - - T T r T - - - ale & - = - = - - ek e s - - 4 - -l -l - - -
] '] ] [] ] L] ] ] [] 3 ] L] i [} i i ] L] ] L] ] L'} [
¥ L ] ] | ] [ ] n 1] ¥ | ] » ¥ L ] 1 L ] n n ] n | ] n ¥ L ] L ]
L L} L L] L] L} L] L L] L] L L} L] L} " L) L L} L] L} L L} .
[} | ] ] ] 1] L ] [ I ¥ I ] ] | ] i i ] ] 1] L ] [} | ] ]
L L} L] L] L] L} L] L L] L] L L} L] L} " L] L] L} L] L} L L} L]
] ] i [ ] 1] i [ (] [ ] [ (] [ ] i [ ] i i i [ ] [} L] ] ] i
g T - [ e

- 189 -
























