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Introdução

,Z[H�W\ISPJHsqV�t�KPYPNPKH��HVZ�MLYYLVTVKLSPZ[HZ�
LT� NLYHS�� THZ� PUKPZWLUZm]LS� H� [VKV� PUPJPHU[L�
X\L� ULJLZZP[H� KL� VYPLU[Hs�LZ� ZLN\YHZ� L�

VIQL[P]HZ� WHYH� [PYHY� IVT� WYV]LP[V� KV� LX\PWHTLU[V�
HKX\PYPKV�
7YL[LUKLTVZ� [VYUHY� THPZ� MmJLPZ� HZ� ZVS\s�LZ� KL�
[VKVZ�VZ�WYVISLTHZ�X\L�]VJv�LUJVU[YH�X\HUKV�]HP�
JVUZ[Y\PY�Z\HZ��WYPTLPYHZ�THX\L[LZ�
=VJv� YLJLIL� HX\P�� HStT� KVZ� WYVQL[VZ� L� PKtPHZ�� V�
LZ[xT\SV� L� V� HWVPV� X\L� H� -9(;,:*/0� SOL� KLKPJH��
U\TH� [LU[H[P]H� KL�X\L� V� MLYYLVTVKLSPZTV� ZL� [VYUL�
WHYH�]VJv�\T�OVII`�PUZ[Y\[P]V��KP]LY[PKV�L�ZHS\[HY��

Alguns 
conselhos de 
amigo para 
você que é 
iniciante
�3LPH� JVT� H[LUsqV� [VKHZ� HZ� PUZ[Y\s�LZ� HU[LZ� KL�

JVTLsHY� H� [YHIHSOHY�� ,Z[L� SP]YV� JVU[tT� JVUZLSOVZ�
PUKPZWLUZm]LPZ� HVZ� UV]H[VZ�� MY\[V� KH� SVUNH�
L_WLYPvUJPH�KH -9(;,:*/0�UV�ZL[VY�KL�TVKLSPZTV�
MLYYV]PmYPV�

��(W}Z� H� LZJVSOH� � KV� [YHsHKV� PKLHS�� V� X\L� ZL� MHa�
WYPUJPWHSTLU[L� LT� M\UsqV� KV� LZWHsV� KPZWVUx]LS��
]VJv�KL]LYm�ZLTWYL�YLMLYPY�ZL�HVZ�JHWx[\SVZ�ÄUHPZ��KH�
WmNPUH� ��� LT�KPHU[L�� ,SLZ� ]qV� SOL� MVYULJLY�� WHZZV�
H�WHZZV��[VKVZ�VZ�LSLTLU[VZ�ULJLZZmYPVZ�WHYH�X\L�
]VJv�WVZZH�HWYV]LP[HY�ILT�H�Z\H�JHWHJPKHKL��V�ZL\�

[LTWV�L�V�ZL\�KPUOLPYV��
� :L� ]VJv� t� PUPJPHU[L�� UqV� LZJVSOH� \T� ;YHsHKV�

4HZ[LY�� ,ZZLZ� [YHsHKVZ�� KLZLU]VS]PKVZ� WHYH� [YPSOVZ�
ÅL_x]LPZ�� L_PNLT� THPZ� OHIPSPKHKL� L� L_WLYPvUJPH�
*VTLJL� ZLTWYL� WLSVZ� [YHsHKVZ� THPZ� ZPTWSLZ�� H[t��
HKX\PYPY�LZZH�L_WLYPvUJPH�

� 5qV�[LU[L�TVKPÄJHY�VZ�[YHsHKVZ�HX\P�HWYLZLU[HKVZ�
ZLT�\T�JVUOLJPTLU[V�WYt]PV�KV�HZZ\U[V��*VUZ[Y\H�
VZ�L_H[HTLU[L�JVTV�LZ[qV�WYVQL[HKVZ�

� *VUZ[Y\H� Z\H� WYPTLPYH� THX\L[L� ZPTWSLZ�� WVYtT�
JVTWSL[H�� (WYLUKH� H� JVUOLJLY� VZ� KL[HSOLZ� KH�
JVUZ[Y\sqV��L�UqV�MHsH�UHKH�ZLT�HU[LZ�JVUZ\S[HY�VZ�
JHWx[\SVZ�ÄUHPZ��X\L� [YH[HT�LZWLJPÄJHTLU[L�KLZZLZ�
HZZ\U[VZ�

� <[PSPaL��ZLTWYL�L�ZVTLU[L�TH[LYPHS�-9(;,:*/0��(�
-9(;,:*/0�t�\TH�LTWYLZH�X\L�WLZX\PZH�L�KLZLU]VS]L�
[LJUVSVNPH�� X\L� Qm� [LT� THPZ� KL� X\HYLU[H� HUVZ� KL�
[YHKPsqV� UH� MHIYPJHsqV� KL� [YLUZ� LSt[YPJVZ�� L� WVY�
PZZV� H[PUNP\� \T� WHKYqV� KL� X\HSPKHKL� PU]LQm]LS� X\L�
H� JVSVJV\� UV� TLYJHKV� PU[LYUHJPVUHS�� HV� SHKV� KHZ�
NYHUKLZ�THYJHZ�T\UKPHPZ�

� +HKH�H�NYHUKL�]HYPLKHKL�KL�TVKLSVZ�-9(;,:*/0��
t� WVZZx]LS� ]VJv� TVU[HY� \TH� THX\L[L� X\L�
YLWYVK\aH� ZVTLU[L� MLYYV]PHZ� IYHZPSLPYHZ�� � � ,_PZ[L�
OVQL� \T� ZLU[PTLU[V� UHJPVUHS� ZVIYL� V� JOHTHKV�
-LYYLVTVKLSPZTV�=LYKL�(THYLSV�
;YHIHSOHUKV�ZVTLU[L�JVT�MLYYV]PHZ�IYHZPSLPYHZ��JVTV�
H�9�-�-�:�(���H�-,7(:(��H�,�-��=P[}YPH�H�4PUHZ�V\�H�
,�-�� *HYHQmZ� L� HNVYH� [HTItT� JVT� HZ� WYP]H[PaHKHZ��
(33�� -*(��49:�� L[J��� ]VJv� \[PSPaHYm�TVKLSVZ� J\QVZ�
WYV[}[PWVZ� ]VJv�WVKL�JVUOLJLY�H�OPZ[}YPH�� ]LY� MV[V�
NYHÄHZ��JVTWHYHY�KL[HSOLZ��L[J���
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1524 1519 1521 1510

5VZ�WYVQL[VZ�HX\P�HWYLZLU[HKVZ�ZqV�MLP[HZ�YLMLYvUJPHZ�
JVUZ[HU[LZ�HVZ�WYVK\[VZ�-9(;,:*/0��H[YH]tZ�KL�
ZL\Z�J}KPNVZ�U\TtYPJVZ�

7HYH� HQ\Km�SV� H� PU[LYWYL[HY� TLSOVY� VZ� KLZLUOVZ� L� H]HSPHY�
JVYYL[HTLU[L� HZ� SPZ[HZ� KL� TH[LYPHPZ�� t� X\L� YLSHJPVUHTVZ�
HX\P� [VKVZ� VZ� WYVK\[VZ� H� X\L� ZL� YLMLYLT� VZ� J}KPNVZ����������������

,Z[H� UqV� t�� L]PKLU[LTLU[L�� \TH� SPZ[HNLT� JVTWSL[H� KVZ�
WYVK\[VZ�-9(;,:*/0�� YLSHsqV�LZ[H�X\L� ]VJv�LUJVU[YHYm�
ZVTLU[L�UV�*(;Í36.6�.,9(3�+,�796+<;6:�

1300  - COLA P/ KITS DE PLÁSTICO 
1500 - POSTES TELEGRÁFICOS (PCT C/ 10 PÇS)
1502 - PLATAFORMA C/ POSSIBILIDADE DE EXPANSÃO
1510 - PONTE METÁLICA EM ARCO
1512 - CAIXA D’ÁGUA
1513 - CASA POPULAR
1514 - TANQUE P/ ABASTECIMENTO DE ÓLEO DIESEL
1515 - PONTILHÃO METÁLICO
1516 - PONTE METÁLICA
1517 - DEPÓSITO DE LOCOMOTIVAS
1518 - CABINE DE SINALIZAÇÃO
1519 - ESTAÇÃO DE PASSAGEIROS
1521 - SOBRADO
1522 - POSTO DE GASOLINA
1524 - PRÉDIO DE APARTAMENTOS

1525 - BATENTE DE FIM DE LINHA
1526 - ESTAÇÃO CAMPESTRE
1527 - PORTAL DE TÚNEL
4055 - TRILHO RETO (55 mm)
4083 - TRILHO CURVO (RAIO 482,5 mm x 10º)
4110 - TRILHO RETO (110 mm)
4110D -  TRILHO DE DESENGATE (110 mm)
4166 - TRILHO CURVO (RAIO 482,5 mm x 20º )
4188 - TRILHO CURVO (RAIO 360 mm x 30º )
4219 - TRILHO CURVO (RAIO 420 mm x 30º )
4220 - TRILHO RETO (220 mm)
4222 - TRILHO CURVO (RAIO 850 mm x 15º)
4500 - VIRADOR DE LOCOMOTIVAS (DIÂMETRO 220 
mm         C/ 18 SAÍDAS)
4200 - PAR DE DESVIOS AUTOMÁTICOS 

(LATÃO)                  
4880 - TRÍLHO FLEXÍVEL (880 mm - LATÃO)
4900 - PAR DE DESVIOS AUTOMÁTICOS (NICKEL-SILVER)
4980 - TRILHO FLEXÍVEL (880 mm - NICKEL-SILVER)
5000 - DISPOSITIVO AUTOMÁTICO DE PROTEÇÃO DOS      
     DESVIOS.
5300 - CONTROLADOR ELETRÔNICO TRANSISTORIZADO             
              (AJUSTA A VELOCIDADE E INVERTE A MARCHA DO                    
  TREM À FRENTE OU À RÉ)
6405 - HOBBY TRILHO - CAIXA “A”
6406 - HOBBY TRILHO - CAIXA “B”
6407 - HOBBY TRILHO - CAIXA “C”
40000 - TALAS DE JUNÇÃO P/ OS TRILHOS (PCT C/ 100 PÇS)
41653 - PREGOS P/ FIXAÇÃO DE TRILHOS (APROX. 200 PÇS)
41654 - FIO VERDE P/ LIGAÇÃO ELÉTRICA (15 m)
41655 - FIO AMARELO P/ LIGAÇÃO ELÉTRICA (15 m)

41656 - FIO VERMELHO P/ LIGAÇÃO ELÉTRICA (15 m) 
41657 - FIO PRETO P/ LIGAÇÃO ELÉTRICA (15 m)
41658 - TALA DE LIGAÇÃO (FIO VERMELHO) (6 PÇS)
41659 - TALA DE LIGAÇÃO (FIO PRETO) (6 PÇS)
41660 - CHAVE UNIPOLAR OU INTERRUPTOR SIMPLES   
  PARA LIGAR E DESLIGAR TRECHOS ISOLADOS               
  (P1, P2, D1, E1...)
41661 - CHAVE REVERSORA, TIPO HH, PARA INVERTER A     
     POLARIDADE DE TRECHOS ISOLADOS.
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Virador de locomotivas - 4500
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6�]PYHKVY�KL�SVJVTV[P]HZ�YLM�������t�\T�HJLZZ}YPV�X\L�LUYPX\LJL��LTILSLaH�L�TV]PTLU[H�VZ�[YHsHKVZ�UVZ�
X\HPZ� t� PUZ[HSHKV�� L� Z\H� \[PSPaHsqV� t� YLJVTLUKHKH�

LT� [VKVZ� VZ� WYVQL[VZ� KLZZH� W\ISPJHsqV� VUKL� LSL� WVKL�
ZL� HKLX\HY�KL� MVYTH�JVYYL[H�� VJ\WHUKV�\TH�mYLH�L�\TH�
WVZPsqV�KL�KLZ[HX\L�UV�JLUmYPV�KHZ�THX\L[LZ��,SL�Z\IZ[P[\P�
V�ZPZ[LTH�KL�ZL�LZ[HJPVUHY�HZ�SVJVTV[P]HZ�LT�KLZ]PVZ��WVY�
\TH� WVU[L� NPYH[}YPH� X\L� ZL�TV]PTLU[H� UVZ� KVPZ� ZLU[PKVZ�
TLKPHU[L�\T�TV[VY�LSt[YPJV��PUZ[HSHKH�KLU[YV�KL�\T�¸WVsV�
KL�JVUJYL[V¹��(�WVU[L�WVZZ\P�NPYV�JVTWSL[V�KL����¢��JVT����
ZHxKHZ�Ä_HZ�H�JHKH�WVZPsqV�HUN\SHY�KL���¢��
+L]L�ZL� LU[LUKLY� H� KPMLYLUsH� LU[YL� VZ� [LYTVZ� ¸]PYHKVY¹�
L� ¸YV[\UKH¹�� Qm� X\L�� T\P[HZ� ]LaLZ�� LSLZ� ZqV� \ZHKVZ�
PUKPZ[PU[HTLU[L��6�¸]PYHKVY¹�t�MVYTHKV�WLSV�¸WVsV¹��UV�X\HS�
ZL�HSVQH�H�WVU[L�NPYH[}YPH��VUKL�H�SVJVTV[P]H�LU[YH�WHYH�ZLY�

WVZPJPVUHKH�UH�̧ YV[\UKH¹�
V\� WHYH� ZLY� ]PYHKH� UV�
ZLU[PKV� PU]LYZV� KL�
THYJOH��(�¸YV[\UKH¹�t�H�
JVUZ[Y\sqV� V\� NHYHNLT�
KHZ�SVJVTV[P]HZ��X\L��WVY�
MVYsH�KL�Z\H�HKLX\HsqV�
HV� ]PYHKVY�� HKX\PYL� H�
MVYTH�YLKVUKH��V\�JVTV�
KPa� V� UVTL�� ¸YV[\UKH¹��
,ZZL� [PWV�KL�JVUZ[Y\sqV�
MVP� T\P[V� \[PSPaHKV� UH�
tWVJH� KHZ� SVJVTV[P]HZ�
H� ]HWVY�� L� T\P[HZ�
MLYYV]PHZ� V� WYLZLY]HT�
H[t� OVQL�� HPUKH� X\L�
Z\H� ULJLZZPKHKL� [LUOH�
KLJHxKV�� LT� M\UsqV� KL�
HZ� SVJVTV[P]HZ� H� KPLZLS�
[YHJPVUHYLT� KL� Yt�� KH�
TLZTH� MVYTH� X\L� V�
MHaLT�KL�MYLU[L�
(� mYLH� WY}_PTH� HV�

]PYHKVY�WVKL�ZLY�LUYPX\LJPKH�JVT�]mYPVZ�HJLZZ}YPVZ��JVTV�
[HUX\LZ�KL�}SLV��JHP_HZ�K»mN\H��WLX\LUHZ�JVUZ[Y\s�LZ��\T�
HSTV_HYPMHKV��L[J��7LsHZ�KL�SVJVTV[P]HZ�Z\JH[LHKHZ�WVKLT�
MHaLY�WHY[L�KLZZL�JLUmYPV�

CARACTERÍSTICAS TÉCNICAS

+PoTL[YV�KV�]PYHKVY!�����TT��¶�,X\P]HSLU[L�H�\T�[YPSOV�YL[V�
�����
5�TLYV�KL�ZHxKHZ!����¶�H�JHKH���¢�
7HYHKH�H\[VTm[PJH�LT�JHKH�ZHxKH�
(JPVUHTLU[V� WVY� TV[VY� LSt[YPJV� H[YH]tZ� KH� IV[VULPYH� YLM��
�������PUZ[HSHKH�UV�WHPULS�KL�JVTHUKV�
�

INSTALAÇÃO

7VKL�ZL�PUZ[HSHY�V�]PYHKVY�KL�]mYPHZ�MVYTHZ��LU[YL�HZ�X\HPZ�
HWYLZLU[HTVZ� HX\P� HZ� K\HZ� THPZ� JVT\UZ�� (� WYPTLPYH��
JVUMVYTL�HWYLZLU[HKH�UVZ�WYVQL[VZ�KLZ[L�SP]YV��LTWYLNH�V�
KLW}ZP[V�KL�SVJVTV[P]HZ������WHYH�HIYPNHY�HZ�SVJVTV[P]HZ��
(�ZLN\UKH�HWYLZLU[H�VZ�[YPSOVZ�KPZWVZ[VZ�YHKPHSTLU[L��6Z�
LZX\LTHZ�HIHP_V�TVZ[YHT�H�PUZ[HSHsqV�LSt[YPJH�KV�]PYHKVY�

������ �

�

�

56;(� 04769;(5;,� ¶� 7HYH� PUZ[HSHY� V� ]PYHKVY� LT� Z\H�
THX\L[L�� MHsH�\T�M\YV�YLKVUKV�UV�[HISHKV��JVT�����TT�
KL�KPoTL[YV�

7�

9�

����
9�

/�

9�

����

���� ����

����
����

7�
$



MLYYV]PHZ�WHYH�]VJv�JVUZ[Y\PY

7

,Z[H� ZLsqV� JVU[tT� [YHsHKVZ� LZWLJPHSTLU[L�
WYVQL[HKVZ�WHYH�WYPUJPWPHU[LZ�
:\HZ�WYPUJPWHPZ�JHYHJ[LYxZ[PJHZ�ZqV!

��+PTLUZ�LZ�YLK\aPKHZ�
��.LVTL[YPH�ZPTWSLZ�WHYH�HZZLU[HTLU[V�KVZ�[YPSOVZ�
��7YVQL[VZ�LZWLJxÄJVZ�WHYH�[YPSOVZ�YxNPKVZ��WY}WYPVZ��

� WHYH�PUPJPHU[LZ�
�� 0UZ[HSHsqV�LSt[YPJH�IHZ[HU[L�ZPTWSLZ�
�� ;HISHKV�WSHUV��[LUKV�ZL�L]P[HKV�H�WYLZLUsH�KL��

� YHTWHZ�
��*\Z[V�YLK\aPKV�
��6WLYHsqV�MmJPS�

�
6Z�WYVK\[VZ�YLMLYvUJPH������������L�������MVYTHT�
V� JOHTHKV� :0:;,4(� /6))@� ;903/6�� X\L�� JVT�
Z\HZ�JHP_HZ�¸(¹��¸)¹�L�¸*¹�� SOL�KqV�WVZZPIPSPKHKL�KL�
MVYTHY� VZ� �� [YHsHKVZ� KPMLYLU[LZ� L� ZLX\LUJPHPZ� HX\P�
HWYLZLU[HKVZ�
7HYH� ZL� [LY� \T� JVUJLP[V� NLYHS� HU[LZ� KL� HUHSPZHY�
JHKH�WYVQL[V� LZWLJPÄJHKV�� ]HTVZ�KHY� \TH� PKtPH�KL�
JVUQ\U[V�KVZ�[YHsHKVZ�VI[PKVZ�H�WHY[PY�KH�JVTIPUHsqV�
KHZ� JHP_HZ� ¸(¹�� ¸)¹� L� ¸*¹�� WHY[PUKV�ZL� ZLTWYL� KV�
V]HS� ImZPJV�� JVU[PKV� LT� X\HSX\LY� \T� KVZ� ;9,5:�
,3i;90*6:�-9(;,:*/0�
�

�������*(0?(�¸(¹
�������*(0?(�¸)¹
�������*(0?(�¸*¹

5VZ�KLZLUOVZ�HV�SHKV��VZ�[YHsVZ�WYL[VZ�YLMLYLT�ZL��
HVZ��[YPSOVZ�X\L�HJVTWHUOHT�HZ�JHP_HZ�ImZPJHZ�V\�PUP�
JPHPZ�KVZ�;9,5:�,3i;90*6:�-9(;,:*/0�
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,Z[L�t�V�THPZ�ZPTWSLZ�KVZ�;9(h(+6:�1<5069��
L� t� VI[PKV� HJYLZJLU[HUKV�ZL� H� *(0?(� ¸(¹�
�YLM�������� KV� :0:;,4(� /6))@� ;903/6�� � H�

X\HSX\LY� \T� KVZ� ;9,5:� ,3i;90*6:� )Í:0*6:� KH�
-9(;,:*/0��*VTWVY[H�UV�Tm_PTV�K\HZ�SVJVTV[P]HZ��
ZLUKV�\TH�JPYJ\SHUKV�WLSH� SPUOH�L�V\[YH�LZ[HJPVUHKH�
UV�KLW}ZP[V�KL�SVJVTV[P]HZ������
7HYH� � ZL� PU[LYJHTIPHY� \TH� SVJVTV[P]H� JVT� H� V\[YH��
WYVJLKL�ZL�HZZPT!��

� ,Z[HJPVUHY�V�[YLT�KH�SPUOH�WYPUJPWHS�LT�7���L�KLZSPNHY�
V�PU[LYY\W[VY�7���
� 3PNHY� V� PU[LYY\W[VY� +��� L� ZHPY� JVT� H� ZLN\UKH�

SVJVTV[P]H�KV�KLW}ZP[V��PUKV�LZ[HJPVUm�SH�UV�KLZ]PV�V\�
YHTHS�,����+LZSPNHY�V�PU[LYY\W[VY�,���
� +LZLUNH[HY� H� WYPTLPYH� SVJVTV[P]H� KV� [YLT�

LZ[HJPVUHKV� LT�7���� SPNHY� V� PU[LYY\W[VY� L� ZHPY� JVT� H�
SVJVTV[P]H�� PUKV� LZ[HJPVUm�SH� UV� KLW}ZP[V�� LT� +����
+LZSPNHY�V�PU[LYY\W[VY�+���

� 3PNHY� UV]HTLU[L� V� PU[LYY\W[VY� ,��� L� ZHPY� JVT� H�
ZLN\UKH�SVJVTV[P]H��LUNH[HUKV�H�UV�[YLT�LZ[HJPVUHKV�
LT�7���
+L]L�ZL�� ULZ[L� [YHsHKV�� ILT� JVTV� LT� [VKVZ�
X\L� WVZZ\LT� ZVTLU[L� SPUOH� ZPTWSLZ�� \[PSPaHY�
WYLMLYLJPHSTLU[L��ZVTLU[L�]HN�LZ�KL�JHYNH��KLP_HUKV�
VZ� [YLUZ� KL� WHZZHNLPYVZ� WHYH� ZLYLT� \[PSPaHKVZ� UVZ�
[YHsHKVZ�JVT�SPUOH�K\WSH��X\L�JVU[tT�H�*(0?(�¸*¹�KV�
:0:;,4(�/6))@�;903/6�
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ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

TRAÇADO A
LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 1      6405
 -     1500
 3    1502
 1     1512
 10     1513 / 1521 
 1     1514
 1     1517
 1     1518
 -     1522
 2     1524
 2    1525
  

�����PP

 DICA DE 
COMO FAZER O 

ISOLAMENTO SIMPLES

RETIRE A TALA DE JUNÇÃO CORRESPONDENTE

ISOLAMENTOS COMO ESTE DEVERÃO SER 
PREVISTOS DURANTE A FASE DE 
ASSENTAMENTO DOS TRILHOS

*VTV�JVUZ[Y\PY�Z\H�7YPTLPYH�
-LYYV]PH��HJLZZL�L�]LQH�V�]xKLV!�
^^ �̂`V\[\IL�JVT�;YLUZ-YH[LZJOP
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VIRADOR DE LOCOMOTIVAS REF. 4500 - OPCIONAL
Vide Anexo - Página 5

(JYLZJLU[HUKV�ZL� H� *(0?(� ¸)¹� �YLM�������� KV�
:0:;,4(� /6))@� ;903/6�� HV� ;9(h(+6� (��
]VJv� [LT� H� VWVY[\UPKHKL� KL� LZJVSOLY�� LU[YL�

VZ�KVPZ� [YHsHKVZ�(�)�HX\P�HWYLZLU[HKVZ�UV��¢�L��¢�
L_LTWSVZ� �]LY� [HTItT�HZ�WmNPUHZ���� L� ����� HX\LSL�
X\L�THPZ�SOL�HNYHKHY�V\�JVU]PLY�

-VYHT�HJYLZJLU[HKHZ�THPZ�\TH�SPUOH�WHYH�THUVIYHZ�
L�\TH�SPUOH�[V[HSTLU[L�PUKLWLUKLU[L�WHYH�V�KLW}ZP[V�
KL�SVJVTV[P]HZ�
(PUKH�HZZPT�UqV�YLJVTLUKHTVZ�V�LTWYLNV�KL�\TH�
[LYJLPYH� SVJVTV[P]H�� THZ� ]VJv� WVKL� JVSVJHY� HSN\UZ�
]HN�LZ�H�THPZ�

(� [YVJH� KL� SVJVTV[P]HZ� LU[YL� H� SPUOH� L_[LYUH� L� V�
KLW}ZP[V�KL�SVJVTV[P]HZ�t�MLP[H�L_H[HTLU[L�JVUMVYTL�
MVP�PUKPJHKV�WHYH�V�[YHsHKV�HU[LYPVY��
,U[YL[HU[V�� JHZV� ]VJv� MHsH� H� VWsqV� KL� PUZ[HSHY� V�
¸=PYHKVY�KL�3VJVTV[P]HZ¹� YLM��������WVKLYm�JVSVJHY��
WLSV�TLUVZ��THPZ�K\HZ�SVJVTV[P]HZ�
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VIRADOR DE LOCOMOTIVAS 
(NA PÁG. 06)
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ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

VIRADOR DE LOCOMOTIVAS 
(OPCIONAL)

 1   4500
 2     4166
 2     4110
 1      4055
 3     1525

    TRAÇADO A+B
(1º EXEMPLO)

LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 1      6405
 1      6406
 -      1204
 - 1205
 -     1206 ou 1207
 -     1500
 3    1502
 1     1512
 10     1513 / 1521 
 1     1514
 1     1517
 1     1518
 -     1522
 2     1524
 4    1525
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5�
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ESQUEMA DE LIGAÇÃO 
DOS TRILHOS
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*VTV�JVUZ[Y\PY�Z\H�7YPTLPYH�
-LYYV]PH��HJLZZL�L�]LQH�V�]xKLV!�
^^ �̂`V\[\IL�JVT�;YLUZ-YH[LZJOP
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,_H[HTLU[L� JVTV� UV� [YHsHKV� HU[LYPVY�� LZ[H�
THX\L[L� WVKL� ZLY� JVUZ[Y\xKH� H� WHY[PY� KV�
;9(h(+6�(��HJYLZJLUKV�ZL�\TH�*(0?(�¹)¹�

�YLM��������KV�:0:;,4(�/6))@�;903/6�
:L�KL�\T�SHKV�V��¢�L_LTWSV�HTWSPV\�HZ�MHJPSPKHKLZ�

KL� ZL� [LY� \TH� SPUOH� JVTWSL[HTLU[L� PUKLWLUKLU[L�
WHYH�V�KLW}ZP[V�KL�SVJVTV[P]HZ��KL�V\[YV�SHKV�LZ[L�
�¢�L_LTWSV�HTWSPH�HZ�WVZZPIPSPKHKLZ�KL�THUVIYHZ��
JVT� \T� ZLN\UKV� Wm[PV� PN\HSTLU[L� PUKLWLUKLU[L��
,Z[H�ZVS\sqV�HS[LYH�ZPNUPÄJH[P]HTLU[L�HZ�HS[LYUH[P]HZ�

KL� VWLYHsqV� KH� THX\L[L�� Qm� X\L�� HStT� KL� \T�
U�TLYV�THPVY�KL�]HN�LZ��]VJv�WVKL�[YHUZMLYP�SVZ�KL�
\T�Wm[PV�H�V\[YV��ZPT\SHUKV�H�[YHUZMLYvUJPH�KL�JHYNH�
KL�\TH�JPKHKL�WHYH�V\[YH�

Tra
çad

o A
 +

 B
(2º

 ex
em

plo
)75$d$'2

�$�%
���H[HPSOR

����

����

����
����

�����P

��
��
�P

���FP

�[����

����
���� ��

��

�����'

�����'

����

�����'

�����' ����

���
�

����

����



MLYYV]PHZ�WHYH�]VJv�JVUZ[Y\PY

13

3$
66

$
5
�(
0
�&
2
0
8
0
�3
2
5

72
'
2
6�
2
6�
'
(6

9,
2
6

7(50,1$/�'2�
&21752/$'25�

3527(725�'(
'(69,26
����

9HUGH
$PDUHOR

9HUGH

3U
HW
R

9H
UP

HO
KR

� �

75$16)250$'25
��Y�$&

'(69,26

$ 5
�

&
�

&
�

5
�

7� /�
� �

5
�

&
�

&
�

5
�

3
�

'
�

(
�

(� /�

3�

5�
$

&�

5�
$

&�
5�

$
&�

7�

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

    TRAÇADO A+B
(2º EXEMPLO)

LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 1      6405
 1      6406
 -     1500
 3    1502
 1     1512
 10     1513 / 1521 
 1     1514
 1     1517
 1     1518
 -     1522
 2     1524
 4    1525
  

�����PP

 DICA DE 
COMO FAZER O 

ISOLAMENTO SIMPLES

RETIRE A TALA DE JUNÇÃO CORRESPONDENTE

ISOLAMENTOS COMO ESTE DEVERÃO SER 
PREVISTOS DURANTE A FASE DE 
ASSENTAMENTO DOS TRILHOS

*VTV�JVUZ[Y\PY�Z\H�7YPTLPYH�
-LYYV]PH��HJLZZL�L�]LQH�V�]xKLV!�
^^ �̂`V\[\IL�JVT�;YLUZ-YH[LZJOP
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,Z[L�t�V��S[PTV�LZ[mNPV�HU[LYPVY�n�K\WSPJHsqV�KH�
SPUOH��X\HUKV�LU[qV�ZLYm��WVZZx]LS�[LY�KVPZ�[YLUZ�
JPYJ\SHUKV� ZPT\S[oULH� L� PUKLWLUKLU[LTLU[L�

\T�KV�V\[YV�
6�;9(h(+6�(�)�)�YL�UL�HZ�]HU[HNLUZ�KV��¢�L�KV�
�¢� L_LTWSVZ� HU[LYPVYTLU[L� JP[HKVZ�� :qV� LSHZ!� KVPZ�

Wm[PVZ�KL�THUVIYH��JVSVJHKVZ�LT�ZLU[PKV�JVU[YmYPV��
KL� [HS� MVYTH�X\L�ZL�WVZZH�THUVIYHY�JVTWVZPs�LZ�
X\L� JPYJ\SLT� [HU[V� UV� ZLU[PKV� OVYmYPV� JVTV� HU[P�
OVYmYPV�
6� U�TLYV� YLJVTLUKHKV� KL� SVJVTV[P]HZ� JVU[PU\H�
ZLUKV� K\HZ�� L� Z\H� PU[LYJHTIPHIPSPKHKL� WLYTHULJL�

ZLUKV� MLP[H� JVUMVYTL� KLZJYP[V� UV� ;9(h(+6� (��
,U[YL[HU[V�� JHZV� ]VJv� MHsH� H� VWsqV� KL� PUZ[HSHY� V�
¸=PYHKVY�KL�3VJVTV[P]HZ¹�YLM��������WVKLYm�JVSVJHY��
WLSV�TLUVZ��THPZ�K\HZ�SVJVTV[P]HZ�
4HPZ� \TH� ]La� WVKL�ZL� H\TLU[HY� V� U�TLYV� KL�
]HN�LZ�
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ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

TRAÇADO A+B+B
LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 1      6405
 2      6406
 -     1500
 3    1502
 1     1512
 10     1513 / 1521 
 1     1514
 1     1517
 1     1522
 2     1524
 6    1525
  

ESQUEMA DE LIGAÇÃO DO 
VIRADOR DE LOCOMOTIVAS 

(NA PAG. 06)

VIRADOR DE LOCOMOTIVAS 
(OPCIONAL)

 1   4500
 2     4166
 2     4110
 1      4055
 3     1525
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����
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����

����

����

*VTV�JVUZ[Y\PY�Z\H�7YPTLPYH�
-LYYV]PH��HJLZZL�L�]LQH�V�]xKLV!�
^^ �̂`V\[\IL�JVT�;YLUZ-YH[LZJOP
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+LZ[H�ZtYPL�KL�;9(h(+6:�1Ø5069��LZ[L�t�V�
WYPTLPYV�X\L�JVTWVY[H�KVPZ�[YLUZ�JPYJ\SHUKV�
ZPT\S[oULH� L� PUKLWLUKLU[LTLU[L�� ZLUKV�

\T�LT�ZLU[PKV�JVU[YmYPV�KV�V\[YV�
7HYH� X\L� PZ[V� ZLQH� WVZZx]LS�� t� ULJLZZmYPV� \T�
ZLN\UKV� JVU[YVSHKVY� WHYH� V� JVTHUKV� KH� SPUOH�

L_[LYUH�
*VUMVYTL�LZ[m�WYVQL[HKV��t�IVT�X\L�V�[YLT�KH�SPUOH�
PU[LYUH�JVU[PU\L�ZLUKV�\T�JHYN\LPYV�� L�JPYJ\SL�UV�
ZLU[PKV� OVYmYPV�� WHYH� THUVIYHY� JVYYL[HTLU[L� UV�
Wm[PV��(ZZPT��V�[YLT�KH�SPUOH�L_[LYUH�KL]LYm�ZLY�KL�
WHZZHNLPYVZ��JPYJ\SHUKV�UV�ZLU[PKV�HU[P�OVYmYPV�
7VKL�ZL� LU[qV� HNVYH� [LY� [YvZ� SVJVTV[P]HZ�� ZLUKV�

X\L� K\HZ� WVKLYqV� M\UJPVUHY� ZPT\S[HULHTLU[L��
LUX\HU[V�X\L�H�[LYJLPYH�WLYTHULJLYm�LZ[HJPVUHKH�
UV� KLW}ZP[V� KL� SVJVTV[P]HZ� ������ (� [YVJH� KHZ�
SVJVTV[P]HZ�� [HU[V� KH� SPUOH� PU[LYUH� JVTV� L_[LYUH��
JVT� H� SVJVTV[P]H� KV� KLW}ZP[V� ������ ZLYm� MLP[H�
L_H[HTLU[L�JVUMVYTL�KLZJYP[V�UV�;9(h(+6�(�

Tra
çad
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 +

 C
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ESQUEMA
 DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA
 DE LIGAÇÃO DO

 PAINEL DE CONTROLE

1    TREM ELÉTRICO 
1    6405
1    6407
-     1204
-     1205
-     1206 ou 1207
-     1500
5    1502
1    1512
8    1513 / 1521
1    1514
1    1517
1    1519
1    1522
2    1524
2    1525

PA
SS

AR
 E

M
 C

O
M

UM
 P

O
R

TO
DO

S 
O

S 
DE

SV
IO

S

TERMINAL DO 
CONTROLADOR 1
LINHA INTERNA

PROTETOR DE 
DESVIOS 

5000

Verde
Amarelo

Verde

Pr
et
o

Ve
rm
el
ho

C2
R2

A

1 2 7 8 9 10

TRANSFORMADOR
16v AC

DESVIOS

A R
1

C
1

C
2

R
2

R
7

C
7 C
8

R
8

R
9

C
9

C
10

R
10

T1 L1 P1 D
1

E1

Pr
et

o

Ve
rm

el
ho

T2 L2

TERMINAL DO 
CONTROLADOR 2
LINHA EXTERNA

P2

R7
A

C7 R8
A

C8 R9
A

C9 R10
A

C10R1
A

C1

D1

E1 T2 L2 T1 L1

P2P1

TRAÇADO  A+B+B+C
LISTA DE MATERIAIS

Dica de como fazer
 o isolamento simples

Retire a tala de junção correspondente

Isolamentos como este deverão ser previstos durante
a fase de assentamento dos trilhos

1.00 mm
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A R1 C1 C2 R2 R7 C7 C8 R8 R9 C9 C1
0

R1
0

T1 L1 P1 D
1

E1

3U
HW
R

9H
UP

HO
KR

T2 L2

7(50,1$/�'2�
&21752/$'25��
/,1+$�(;7(51$

P2

R7
A

C7 R8
A

C8 R9
A

C9 R10
A

C10R1
A

C1
E1 T2 L2 T1 L1

P2P1

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

TRAÇADO A+C
LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 1      6405
 1      6407
 -     1500
 5    1502
 1     1512
 8     1513 / 1521 
 1     1514
 1     1517
 1     1518
 1     1519
 1     1522
 2     1524
 2    1525
 1 5300
  

�����PP

 DICA DE 
COMO FAZER O 

ISOLAMENTO SIMPLES

RETIRE A TALA DE JUNÇÃO CORRESPONDENTE

ISOLAMENTOS COMO ESTE DEVERÃO SER 
PREVISTOS DURANTE A FASE DE 
ASSENTAMENTO DOS TRILHOS

*VTV�JVUZ[Y\PY�Z\H�7YPTLPYH�
-LYYV]PH��HJLZZL�L�]LQH�V�]xKLV!�
^^ �̂`V\[\IL�JVT�;YLUZ-YH[LZJOP
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*VTLsH�ZL� HX\P� H� ZVTHY� HZ� ]HU[HNLUZ�
KVZ� [YHsHKVZ� PUPJPHPZ�� n� KL� ZL� [LY� \TH�
SPUOH�K\WSH��JVT�H�TV]PTLU[HsqV�KL�KVPZ�

[YLUZ� ZPT\S[HULHTLU[L�� *VT� PZ[V� JVUZLN\L�ZL�
HSPHY� THUVIYH� L� JPYJ\SHsqV� KL� [YLUZ�� U\TH� �UPJH�
THX\L[L�JVTWHJ[H�L�ZPTWSLZ�

7HYH� H� JPYJ\SHsqV� KVZ� [YLUZ� HKV[L� VZ� TLZTVZ�
JYP[tYPVZ� KLZJYP[VZ� UV� ;9(h(+6� (�*�� L� WHYH� H�
[YVJH�KL�SVJVTV[P]HZ��]LQH�V�;9(h(+6�(�
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ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

TRAÇADO A+B+C
LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 1      6405
 1  6406
 1      6407
 -     1500
 5    1502
 1     1512
 8     1513 / 1521 
 1     1514
 1     1517
 1     1518
 1     1519
 1     1522
 2     1524
 4     1525
 1     5300
  

VIRADOR DE LOCOMOTIVAS 
(OPCIONAL)

 1   4500
 2     4166
 2     4110
 1      4055
 3     1525
 

ESQUEMA DE LIGAÇÃO DO 
VIRADOR DE LOCOMOTIVAS 

(NA PAG. 06)
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*VTV�JVUZ[Y\PY�Z\H�7YPTLPYH�
-LYYV]PH��HJLZZL�L�]LQH�V�]xKLV!�
^^ �̂`V\[\IL�JVT�;YLUZ-YH[LZJOP
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,Z[L� t� V� THPZ� JVTWSL[V� KVZ� ;9(h(+6:�
1Ø5069�� L� SOL� NHYHU[L� HW[PKqV� WHYH�
PUNYLZZHY�LT�X\HSX\LY�\T�KVZ��;9(h(+6:�

:Ì5069�

5LZ[H� THX\L[L� ]VJv� [LYm� V� Tm_PTV� LT�
THUVIYHZ�� UVZ� KVPZ� ZLU[PKVZ�� HStT� KL� \T� [YLT�
KL� WHZZHNLPYVZ� JPYJ\SHUKV� WLYTHULU[LTLU[L� UH�
SPUOH� L_[LYUH�� 7HYH� VZ� JYP[tYPVZ� KL� JPYJ\SHsqV� KL�

[YLUZ��]LQH�H�KLZJYPsqV�KV�;9(h(+6�(�*��L�WHYH�
H�[YVJH�KL�SVJVTV[P]HZ�]LQH�;9(h(+6�(�

Tra
çad
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 +
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ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

TRAÇADO A+B+B+C
LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 1      6405
 2  6406
 1      6407
 -     1500
 3    1502
 1     1512
 8     1513 / 1521 
 1     1514
 1     1517
 1     1518
 1     1522
 2     1524
 6     1525
 1     5300
  

VIRADOR DE LOCOMOTIVAS 
(OPCIONAL)

 1   4500
 2     4166
 2     4110
 1      4055
 3     1525
 

ESQUEMA DE LIGAÇÃO DO 
VIRADOR DE LOCOMOTIVAS 

(NA PAG. 06)
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*VTV�JVUZ[Y\PY�Z\H�7YPTLPYH�
-LYYV]PH��HJLZZL�L�]LQH�V�]xKLV!�
^^ �̂`V\[\IL�JVT�;YLUZ-YH[LZJOP
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,Z[L� [YHsHKV� t� L_[YLTHTLU[L� ZPTWSLZ�
L� YLJVTLUKHKV� WHYH� \T� PUPJPHU[L� X\L�
[LUOH� KPZWVUPIPSPKHKL� IHZ[HU[L� SPTP[HKH�

KL� LZWHsV�� *VUMVYTL� WYL]PZ[V� UH� SPZ[H� KL�
TH[LYPHPZ�� t� ULJLZZmYPV� WHY[PY� KL� \T� ;9,4�

,3i;90*6�V\�*(0?(�)Í:0*(�
7VKL�ZL�[LY�KVPZ�[YLUZ�JPYJ\SHUKV��¸\T�KL�JHKH�
]La¹��ZLUKV�X\L��LUX\HU[V�\T�JPYJ\SH��V�V\[YV�
ÄJH�WHYHKV�LT�7���V\�7����9LJVTLUKH�ZL�X\L�
V� [YLT�X\L�JPYJ\SL�WVY�7����V� MHsH�UV�ZLU[PKV�

OVYmYPV�L�V�[YLT�X\L�JPYJ\SL�WVY�7����V�MHsH�UV�
ZLU[PKV�HU[P�OVYmYPV��6�[YHsHKV�HPUKH�KPZW�L�KL�
KVPZ�KLZ]PVZ�TVY[VZ��VUKL�ZL�WVKL�LZ[HJPVUHY�
]mYPVZ�]HN�LZ�
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TRAÇADO S - 1
LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 -      1500
 1     1502
 1     1512
 8     1513 / 1521
 1     1514
 1     1517 
 1     1518
 -     1522
 2     1524
 2     1525
 1     4110-D
 2     4200
 6     4219
 8   4220
 1     4222
 1     5000
 4     41658
 1     41659
         3     41660

LISTA DE MATERIAIS
1    TREM ELÉTRICO 
-     1204
-     1205
-     1206 ou 1207
-     1500
1    1502
1    1512
8    1513 / 1521
1    1514
1    1517
1    1518
-     1522
2    1524
2    1525
1    4110-D
2    4200
6    4219
8    4220
1    4222
1    5000
4    41658
1    41659
3    41660

TRAÇADO S-1

ESQUEMA 
DE LIGAÇÃO 
DOS TRILHOS

PA
SS

AR
 E

M
 C

O
M

UM
 P

O
R

TO
DO

S 
O

S 
DE

SV
IO

S

TERMINAL DO 
CONTROLADOR 

ESQUEMA DE 
LIGAÇÃO DO

 PAINEL DE CONTROLEPROTETOR DE 
DESVIOS 

5000

Verde
Amarelo

Verde

Pr
et

o

Ve
rm

el
ho

1 2

TRANSFORMADOR
16v AC

DESVIOS

A R
1

C
1

C
2

R
2

T1 L1 P1 P2 D
1

3 4

R
3

C
3

C
4

R
4

D1

T1 L1
P2P1 R3

A
C3R1

A
C1

R2
A

C2

R4
A

C4

Dica de como fazer
 o isolamento simples

Retire a tala de junção correspondente

Isolamentos como este deverão ser previstos durante
a fase de assentamento dos trilhos

1,0

LISTA DE MATERIAIS
1    TREM ELÉTRICO 
-     1204
-     1205
-     1206 ou 1207
-     1500
1    1502
1    1512
8    1513 / 1521
1    1514
1    1517
1    1518
-     1522
2    1524
2    1525
1    4110-D
2    4200
6    4219
8    4220
1    4222
1    5000
4    41658
1    41659
3    41660

TRAÇADO S-1

ESQUEMA 
DE LIGAÇÃO 
DOS TRILHOS

PA
SS

AR
 E

M
 C

O
M

UM
 P

O
R

TO
DO

S 
O

S 
DE

SV
IO

S

TERMINAL DO 
CONTROLADOR 

ESQUEMA DE 
LIGAÇÃO DO

 PAINEL DE CONTROLEPROTETOR DE 
DESVIOS 

5000

Verde
Amarelo

Verde

Pr
et

o

Ve
rm

el
ho

1 2

TRANSFORMADOR
16v AC

DESVIOS

A R
1

C
1

C
2

R
2

T1 L1 P1 P2 D
1

3 4

R
3

C
3

C
4

R
4

D1

T1 L1
P2P1 R3

A
C3R1

A
C1

R2
A

C2

R4
A

C4

Dica de como fazer
 o isolamento simples

Retire a tala de junção correspondente

Isolamentos como este deverão ser previstos durante
a fase de assentamento dos trilhos

1,0

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

�����PP

 DICA DE 
COMO FAZER O 

ISOLAMENTO SIMPLES

RETIRE A TALA DE JUNÇÃO CORRESPONDENTE

ISOLAMENTOS COMO ESTE DEVERÃO SER 
PREVISTOS DURANTE A FASE DE 
ASSENTAMENTO DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE
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:L�]VJv�NVZ[V\�KV�[YHsHKV�:����THZ�KPZW�L�
KL� THPZ� LZWHsV�� JVTV� UV� JHZV� KLZ[L�
[YHsHKV�� ����T� _� ����T�� LZ[H� t� \TH�

VWsqV� PU[LYLZZHU[L�� :\NLYPTVZ� [HTItT� X\L�
]VJv� MHsH� \TH� H]HSPHsqV� KVZ� [YHsHKVZ� (�)�*�
V\�(�)�)�*��X\L�[HTItT�\[PSPaHT�LZ[L�TLZTV�
[HTHUOV�KL�TLZH��

5LZ[L�� WVKL�ZL� [LY� KVPZ� [YLUZ� JPYJ\SHUKV�� ¸\T�
KL�JHKH�]La¸��ZLUKV�X\L��LUX\HU[V�\T�JPYJ\SH��
V� V\[YV� ÄJH� WHYHKV� LT� 7��� V\� 7���� *VTV� UV�
[YHsHKV� HU[LYPVY� YLJVTLUKH�ZL� X\L� V� [YLT�X\L�
JPYJ\SL�WVY�7���V�MHsH�UV�ZLU[PKV�OVYmYPV��L�V�[YLT�
X\L�JPYJ\SL�WVY�7���V�MHsH�UV�ZLU[PKV�HU[P�OVYmYPV�
,Z[L� [YHsHKV�WVZZ\P�THPZ� SPUOHZ�WHYH�THUVIYHZ�

L�WHYH�LZ[HJPVUHY�]HN�LZ��HStT�KL�JVTWVY[HY�V�
]PYHKVY�KL�SVJVTV[P]HZ��V�X\L�HTWSPHYm�IHZ[HU[L�
V�U�TLYV�KL� SVJVTV[P]HZ�L�H\TLU[HYm�H�ILSLaH�
L�V� YLHSPZTV�KH�THX\L[L��*VYMVYTL�WYL]PZ[V�UH�
SPZ[H�KL�TH[LYPHPZ�t�ULJLZZmYPV�WHY[PY�KL�\T�;9,4�
,3i;90*6�V\�*(0?(�)Í:0*(�
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5
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&
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&
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5
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LISTA DE MATERIAIS
1    TREM ELÉTRICO 
-     1204
-     1205
-     1206 ou 1207
-     1500
3    1502
1    1512
8    1513 / 1521
1    1514
1    1517
1    1518
1    1522
2    1524
4    1525
5    4110
2    4110-D
3    4200
6    4219
15  4220
3    4222
1    5000
4    41658
1    41659
3    41660

TRAÇADO S2

T1 L1

R6
A

C6

R2
A

C2

PA
SS

AR
 E

M
 C

O
M

UM
 P

O
R

TO
DO

S 
O

S 
DE

SV
IO

S

TERMINAL DO 
CONTROLADOR 

ESQUEMA
 DE LIGAÇÃO DO

 PAINEL DE CONTROLEPROTETOR DE 
DESVIOS 

5000

Verde
Amarelo

Verde

Pr
et

o

Ve
rm

el
ho

1 2

TRANSFORMADOR
16v AC

DESVIOS

A R
1

C
1 C
2

R
2

T1 L1 P1 P2 D
1

3 4

R
3

C
3 C
4

R
4

ESQUEMA
 DE LIGAÇÃO 
DOS TRILHOS

D1

R1
A

C1

 
1   4500
2   4166
2   4110
1   4055
3   1525

VIRADOR DE
 LOCOMOTIVAS

 (OPCIONAL)

4110

P1P2
R3

A
C3

R4
A

C4

4110

40554220

4166

4166

1525

A V

ESQUEMA
 DE LIGAÇÃO DO

 VIRADOR DE LOCOMOTIVAS

AR5
C5

5 6

R
5

C
5 C
6

R
6

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

TRAÇADO S - 2
LISTA DE MATERIAIS

 1   TREM ELÉTRICO 
 -      1500
 3     1502
 1     1512
 8     1513 / 1521
 1     1514
 1     1517 
 1     1518
 1     1522
 2     1524
 4     1525
 6     4110
 2     4110-D
 3     4200
 6     4219
 15   4220
 3     4222
 1     5000
 4     41658
 1     41659
         3     41660

VIRADOR DE LOCOMOTIVAS 
(OPCIONAL)

 1   4500
 2     4166
 2     4110
 1      4055
 3     1525

ESQUEMA DE LIGAÇÃO DO 
VIRADOR DE LOCOMOTIVAS 

(NA PAG. 06)
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,Z[L� t�THPZ� \T� [YHsHKV� JVTWHJ[V� L� X\L�
JVTWVY[H� KVPZ� [YLUZ� JPYJ\SHUKV�� \T� LT�
JHKH� SPUOH�� ZLUKV� X\L�� UH� SPUOH� L_[LYUH��

]VJv�WVKLYm�[LY�ZLTWYL�\T�[LYJLPYV�[YLT�WHYHKV�
UH�LZ[HsqV��LT�7��V\�7��

4LZTV� ZLUKV� JVTWHJ[V�� LSL� WVZZ\P� ]mYPHZ�
SPUOHZ�WHYH�LZ[HJPVUHY�]HN�LZ��V�X\L�WVZZPIPSP[HYm�
THUVIYHZ� L� [YHUZMLYvUJPHZ� KL� ]HN�LZ� KL� \TH�
SPUOH�WHYH�V\[YH�
5VZZH� Z\NLZ[qV� t� X\L� V� [YLT� X\L� WHZZH� WVY�

7�� ZLQH�KL�WHZZHNLPYVZ� L� VZ�V\[YVZ�KVPZ�� [HU[V�
V� X\L� WHZZH� WVY� 7�� JVTV� V� KH� SPUOH� PU[LYUH��
ZLQHT�KL�JHYNH�=VJv�WVKLYm�[LY�X\H[YV�V\�JPUJV�
SVJVTV[P]HZ�ULZ[H�MLYYV]PH�
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LISTA DE MATERIAIS
-      1204
-      1205
-      1206 ou 1207
-      1500
3     1502
1     1512
8     1513 / 1521
1     1514
1     1517
2     1518
2     1524
8     1525
1     4055
1     4083
4     4110
5     4110-D
12   4188
6     4200
12   4219
37   4220
7     4222
1     4500
2     4166
1     5000
1     5300
10   41658
6     41659
7     41660

ESQUEMA
 DE LIGAÇÃO 
DOS TRILHOS

PA
SS

AR
 E

M
 C

O
M

UM
 P

O
R

TO
DO

S 
O

S 
DE

SV
IO

S

TERMINAL DO 
CONTROLADOR 1
LINHA EXTERNA

ESQUEMA
 DE LIGAÇÃO DO

 PAINEL DE CONTROLE
PROTETOR DE 

DESVIOS 
5000

Verde
Amarelo

Verde

Pr
et

o

Ve
rm

el
ho

TRANSFORMADOR
16v AC

DESVIOS

A R
1

C
1

C
2

R
2

T1 L1 P1 P2 E2

TRAÇADO S-3

R
3

C
3

C
4

R
4

R10
A

C10
R8 C8

R3
A

C3 T1 L1

45
00

1 
- V

IR
AD

O
R

P1R1
A

C1

R7
A

C7

R4
A

C4 R5
A

C5 R6
A

C6

R2
A

C2 E1 T2 L2

E2

R9
A

C9
A

R12
A

C12R11
A

C11

TERMINAL DO 
CONTROLADOR 2
LINHA INTERNA

Pr
et

o

Ve
rm

el
ho

T2 L2 V1

C
8
R
8
R
9
C
9

C
10
R
10
R
11
C
11 C
12
R
12

P2

V2 V3E1

1 2 3 4 7 8 9 10 11 12

V

V3V2V1
T2

A V
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TRAÇADO S - 3
LISTA DE MATERIAIS

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

  - 1500
  3 1502
  1 1512
  8 1513 / 1521
  1 1514
  1 1517
  2 1518
  2 1524
  8 1525
  1 4055
  1 4083
  4 4110
  5 4110-D
  12 4188
  6 4200
  12 4219
  37 4220
  7 4222
  1 4500
  2 4166
  1 5000
  2 5300
  10 41658
  6 41659
  7 41660
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)VH� TV]PTLU[HsqV�� ]mYPVZ� [YLUZ� JPYJ\SHUKV�
ZPT\S[HULHTLU[L�� PUJS\ZP]L�\TH�SVJVTV[P]H�
THUVIYHUKV� U\T� Wm[PV� PUKLWLUKLU[L��

MHJPSPKHKL� WHYH� ZLY� PUZ[HSHKV� U\T� JHU[V� KL� \T�
X\HY[V�V\�NHYHNLT��ZqV�HSN\THZ�KHZ�JHYHJ[LYxZ[PJHZ�
KLZ[L� [YHsHKV�� ;\KV� PZZV� HSPHKV� H� \TH� PUJYx]LS�
ZPTWSPJPKHKL� JVUZ[Y\[P]H�� YLZ\S[HU[L� KL� \T�
[HISHKV�JVTWSL[HTLU[L�WSHUV�
;YvZ� JVU[YVSHKVYLZ� ZqV� LTWYLNHKVZ� WHYH�
V� JVU[YVSL� KHZ� K\HZ� SPUOHZ� WYPUJPWHPZ� X\L�
JVU[VYUHT�V�[YHsHKV�L�THPZ�V�Wm[PV�KL�THUVIYHZ��
*HKH�\TH�KHZ�SPUOHZ�WYPUJPWHPZ�WVZZ\P�\TH�SPUOH�

ZLJ\UKmYPH�� UH� LZ[HsqV�� WHYH� LZ[HJPVUHY� \T�
[YLT�� +LZ[H� MVYTH� t� WVZZx]LS� [LY� X\H[YV� [YLUZ��
ZLUKV� KVPZ� UH� SPUOH� L_[LYUH� L� KVPZ� UH� SPUOH�
PU[LYUH��7VYtT��ZLYqV�HJPVUHKVZ�ZLTWYL��\T�KL�
JHKH�]La��LT�JHKH�\TH�KHZ�SPUOHZ�
,UX\HU[V� VZ� KVPZ� [YLUZ� JPYJ\SHT� WLYTHULU�
[LTLU[L� UHZ� K\HZ� SPUOHZ� L_[LYUHZ�� \TH� V\[YH�
SVJVTV[P]H� WVKL� THUVIYHY� L� MVYTHY� UV]HZ�
JVTWVZPs�LZ�UHZ�SPUOHZ�KV�Wm[PV�KL�THUVIYHZ�
6� ]PYHKVY� KL� SVJVTV[P]HZ� t� \T� HJLZZ}YPV�
PUKPZWLUZm]LS�ULZ[H�THX\L[L�
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TRAÇADO S - 4
LISTA DE MATERIAIS

 - 1500
 2 1502
 1 1512
 13 1513 / 1521
 1 1514
 1 1517
 1 1518
 1 1519
 1 1522
 2 1524
 12 1525
 1 4055
 9 4110
 6 4110-D
 18 4188
 9 4200
 18 4219
 65 4220
 5 4222
 1 4500
 4 4166
 1 5000
 3 5300
 12 41658
 7 41659
 8 41660

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE



MLYYV]PHZ�WHYH�]VJv�JVUZ[Y\PY

30

Tra
çad

o S
 - 

5

(����������MVYTH� L� HZ� KPTLUZ�LZ� KLZ[H� THX\L[L� MVYHT�WYVQL[HKHZ�WHYH�X\L�[YvZ�KL�ZL\Z�SHKVZ�ÄX\LT�
HUL_VZ�nZ�WHYLKLZ�KV�J�TVKV�VUKL�LSH�ZLYm�

PUZ[HSHKH�� 7VY[HU[V�� [HS� J�TVKV� KL]LYm� TLKPY� �����
TL[YVZ��LT�\TH�KL�Z\HZ�WHYLKLZ��V�X\L�t�\TH�TLKPKH�
JVT\T�WHYH�\T�X\HY[V�V\�J�TVKV�YLZPKLUJPHS��:L�V�
J�TVKV�LZJVSOPKV�MVY�\T�WV\JV�TLUVY��ZLYm�WVZZx]LS�
LSPTPUHY� HSN\THZ� YL[HZ� WHYH� [VYUHY� H� THX\L[L� \T�
WV\JV�THPZ�JVTWHJ[H�
,SH� WVZZ\P� [YvZ� SPUOHZ�� ZLUKV� K\HZ� SPUOHZ� JVYYPKHZ�
L� \T�Wm[PV� KL�THUVIYHZ�� ,T�JHKH� \TH�KHZ� SPUOHZ�

JVYYPKHZ�WVKL�ZL�JVSVJHY�KVPZ�[YLUZ��Qm�X\L�Om�ZLTWYL�
K\HZ� SPUOHZ� UH� WSH[HMVYTH� KH� LZ[HsqV�� i� WVZZx]LS��
WVY[HU[V�� M\UJPVUHY� KVPZ� [YLUZ� ZPT\S[HULHTLU[L� LT�
JHKH� SPUOH�� V\� WVKL�ZL�THU[LY� \T� [YLT� WHYHKV� UH�
WSH[HMVYTH��LUX\HU[V�V�V\[YV�JPYJ\SH�SP]YLTLU[L��(StT�
KPZZV�� WVKL�ZL�� HV� TLZTV� [LTWV�� THUVIYHY� \T�
V\[YV�[YLT�UV�Wm[PV��(�JVT\UPJHsqV�LU[YL�HZ�SPUOHZ�t�
T\P[V�WYm[PJH�L�PTLKPH[H�
6�]PYHKVY�KL�SVJVTV[P]HZ�t�\T�HJLZZ}YPV�PU[LYLZZHU[L�
X\L�� ULZZL� WYVQL[V�� WVZZ\P� X\H[YV� SPUOHZ�� THZ� X\L�
WVKLT�ZLY�HTWSPHKHZ��V\�TVKPÄJHKHZ���
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TRAÇADO S - 5
LISTA DE MATERIAIS

 - 1500
 5 1502
 1 1512
 16 1513 / 1521
 1 1514
 1 1517
 2 1518
 1 1519
 1 1522
 3 1524
 11 1525
 7 4055
 9 4110
 5 4110-D
 3 4166
 17 4188
 9 4200
 12 4219
 102 4220
 8 4222
 1 4500
 1 5000
 3 5300
 15 41658
 10 41659
 9 41660

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE
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,Z[L� t� V� THPVY� KVZ� ;9(h(+6:�
:Ì5069�� L� MVP� WYVQL[HKV� ]PZHU�
KV� HV� TLSOVY� HWYV]LP[HTLU[V�

WVZZx]LS� KL� LZWHsV� KLU[YV� KL� \T�
J�TVKV�KL�Z\H�YLZPKvUJPH�
6� WYVQL[V� HX\P� HWYLZLU[HKV� TLKL�
����� _� ����� T�� ,U[YL[HU[V�� ZL� V�
LZWHsV� X\L� ]VJv� KPZW�L� MVY�� WVY�
L_LTWSV�� KL� ����� _� ����� T�� IHZ[H�
LUJ\Y[HY� \TH� YL[H� SH[LYHS� L� HSVUNHY�
H�V\[YH�� YL[PYHUKV�V\�HJYLZJLU[HUKV�
HSN\UZ� [YPSOVZ� YL[VZ� YLM�� ������
7VY[HU[V� H� ÅL_PIPSPKHKL� t� \TH� KHZ�
JHYHJ[LYxZ[PJHZ�KLZ[L�WYVQL[V�
*VTV� LSL� t� [V[HSTLU[L� MLJOHKV��
VI]PHTLU[L�X\L�WHYH�LU[YHY�LT�ZL\�
PU[LYPVY�� VUKL� KL]LYm� ZLY� PUZ[HSHKV�
V� WHPULS� KL� JVU[YVSL�� ]VJv� ]HP� [LY�
X\L�WHZZHY�ZVI�H�TLZH��L� PZ[V�ULT�
ZLTWYL�t�HNYHKm]LS��7HYH�JVU[VYUHY�V�
WYVISLTH�Z\NLYPTVZ�X\L�H�HS[\YH�KV�
[HISHKV�ZLQH�THPVY�KV�X\L�VZ�KLTHPZ��
ÄJHUKV� V� [HTWV� Z\WLYPVY� JVT������
V\�����T��:L�KL�\T�SHKV�LZZH�TLZH�
WVKL� SOL� WHYLJLY� \T� [HU[V� HS[H�� KL�

V\[YV�SHKV�LSH�]HP�SOL�WYVWVYJPVUHY�\T�
WVU[V�KL�]PZ[H�THPZ� YLHS�KH� MLYYV]PH��
JVT�ZL\Z�VSOVZ� \T�WV\JV�THPZ� HV�
Ux]LS�KH�SPUOH�
8\HU[V� n� JPYJ\SHsqV�� V� [YHsHKV�
JVTWVY[H� KVPZ� [YLUZ� UH� SPUOH�
L_[LYUH�L�KVPZ�UH�PU[LYUH��,T�HSN\UZ�
TVTLU[VZ� WVKL�ZL� KLP_HY� JPYJ\SHY�
KVPZ�[YLUZ�ZPT\S[HULHTLU[L�LT�JHKH�
SPUOH��KLMHZHKVZ�KL�TLPH�]VS[H�
+V� WVU[V� KL� ]PZ[H� KHZ� THUVIYHZ��
L_PZ[LT� T\P[HZ� JOHUJLZ�� WVPZ�
t� NYHUKL� V� U�TLYV� KL� YHTHPZ�
L_PZ[LU[LZ�WHYH�LUJVZ[HY�]HN�LZ�
,_PZ[L� LZWHsV� Z\ÄJPLU[L� WHYH� THPZ�
K\HZ�V\�[YvZ�SVJVTV[P]HZ��UV�KLW}ZP[V�
V\�LT�HSN\TH�SPUOH�KL�THUVIYH�
6\[YV�HZWLJ[V�PU[LYLZZHU[L�t�X\L�VZ�
[YLUZ� WVKLT� ZLY� IHZ[HU[L� SVUNVZ��
JHYHJ[LYxZ[PJH�LZZH�VI[PKH�H�WHY[PY�KV�
IVT�HWYV]LP[HTLU[V�KL�LZWHsV�
(WLZHY�KL�NYHUKL��t�\T�KVZ�[YHsHKVZ�
THPZ�MmJLPZ�KL�ZLY�JVUZ[Y\xKV�
4qVZ�n�VIYH�



MLYYV]PHZ�WHYH�]VJv�JVUZ[Y\PY

33

3$
66

$
5
�(
0
�&
2
0
8
0

�3
2
5
�7
2
'
2
6�

2
6�
'
(6

9,
2
6

3527(725�'(�
'(69,26
����

9HUGH

3U
HW
R

9H
UP

HO
KR

� �

75$16)250$'25
��Y�$&

'(69,26

$

5
�

&
�

&
�

5
�

7� /�

� �

5
�

&
�

&
�

5
�

�� ��

&
��

5
��

�� ��

5
��

&
��

&
��

5
��

7(50,1$/�'2�
&21752/$'25�'$
/,1+$�(;7(51$

9

(
�

5�
$ &�

5�

$

&�

5�

$

&�

5�

$

&�

5�

$

&�

5� $ &� 5�
$ &�

5�
$ &�

5�

$

&�

5��

$

&��

5��

$

&��

5��

$

&��

5�� $ &�� 5�� $ &�� 5�� $ &�� 5�� $ &��

7� /�
7� /�

(�

(� 7�/� 7�/�

7�

9�

9�

9�

9�

7�

(�

(�

3�

3�

3�

3�

9H
UG
H

$
P
DU
HO
R

(
�

3
�

3
�

9
�

9
�

9
�

7(50,1$/�'2�
&21752/$'25�'$
/,1+$�,17(51$

3U
HW
R

9H
UP

HO
KR

7� /� 3
�

9
�

3
�

(
�

(
�

��
��
��
��9

,5
$
'
2
5

$
9

TRAÇADO S - 6
LISTA DE MATERIAIS

 - 1500
 4 1502
 17 1513 / 1521
 1 1514
 2 1517
 2 1518
 1 1519
 6 1524
 10 1525
 3 4055
 2 4083
 6 4110
 5 4110-D
 6 4188
 8 4200
 6 4219
 88 4220
 42 4222
 1 4500
 2 4166
 1 5000
 2 5300
 17 41658
 9 41659
 12 41660

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE
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,Z[L� t� V� WYPTLPYV� [YHsHKV�
Z\NLYPKV� ULZ[H� W\ISPJHsqV�
WHYH�[YPSOVZ�ÅL_x]LPZ��L�JVTV�

[HS�� UqV� t� YLJVTLUKHKV� WHYH��
PUPJPHU[LZ�
,SL� t� JVTWHJ[V�� TV]PTLU[HKV� L�
YPJV� LT� JLUmYPV�� *VTWVY[H� KVPZ�
[YLUZ� JPYJ\SHUKV� ZPT\S[HULHTLU[L!�
\T�UH� SPUOH� Z\WLYPVY�� [VKH� LSH� LT�
JV[H�KL����TT�KL�HS[\YH�� L�V\[YV�
[YLT� UH� SPUOH� KL� IHP_V�� [VKH� LSH�
LT� JV[H� ¸�¹� �aLYV��� ,Z[HZ� K\HZ�
SPUOHZ� ZL� JVT\UPJHT� H[YH]tZ� KL�
K\HZ� YHTWHZ�� \TH�KLSHZ� LU[YL� VZ�
KLZ]PVZ���L���L�H�V\[YH�LU[YL�VZ�
KLZ]PVZ��� L���� KL� [HS� MVYTH�X\L��
U\TH�[LYJLPYH�HS[LYUH[P]H��\T�[YLT�
WVKL�JPYJ\SHY� KHUKV�\TH� ]VS[H� UH�
SPUOH�KL�IHP_V�L�V\[YH�UH� SPUOH�KL�
JPTH��HS[LYUHKHTLU[L�
6Z� [YLUZ� WVKLT� JPYJ\SHY� LT�
X\HSX\LY� ZLU[PKV�� THZ� V� ZLU[PKV�
OVYmYPV� t� WYLMLYx]LS� WHYH� X\L� H�
SVJVTV[P]H�ÄX\L�KL�JVZ[HZ�WHYH�HZ�
[YvZ� SPUOHZ� KL� THUVIYH�� ZP[\HKHZ�
SVNV�n�MYLU[L�KH�LZ[HsqV�
(StT�KL�IVH�TV]PTLU[HsqV��t�YPJV�
LT� JLUmYPV�� JVT� SPUOHZ� JY\aHUKV�
LT� oUN\SV� ZVIYL� H� THYH]PSOVZH�
WVU[L� ������ L� WVZZ\P� JLUHZ� PU[L�
YLZZHU[xZZPTHZ� JVTV� H� LZ[HsqV�
KL� JVZ[HZ� WHYH� V� ]PHK\[V� X\L�
Km� HJLZZV� n� WHY[L� Z\WLYPVY� KH�
THX\L[L�� VUKL� ZL� LUJVU[YH� V�
]PYHKVY�KL� SVJVTV[P]HZ�L�H�JPKHKL�
HS[H�
*VTWVY[H� X\H[YV� SVJVTV[P]HZ��
\T� [YLT� KL� WHZZHNLPYVZ� L� ]mYPVZ�
]HN�LZ�KL�JHYNH�2.70 m
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TRAÇADO M - 1
LISTA DE MATERIAIS

 - 1500
 2 1502
 1 1527
 3 1510
 2 1512
 12 1513 / 1521
 1 1514
 1 1517
 1 1518
 1 1519
 1 1522
 4 1524
 6 1525
 1 4055
 3 4110-D
 4 4200 ou 4900
 1 4500
 50 4880 ou 4980
 1 5000
 2 5300
 11 41658
 7 41659
 7 41660
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ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

(;,5h²6�

6Z� [YHsHKVZ� 4(:;,9� MVYHT� [VKVZ�
WYVQL[HKVZ� WHYH� ZLYLT� JVUZ[Y\xKVZ�
JVT� � [YPSOVZ� ÅL_x]LPZ� ������ ���� X\L��
ZqV�THPZ� YLHPZ�� WVYtT�THPZ�KxÄJLPZ�KL��
ZLYLT�HWSPJHKVZ��L�KL]LT�ZLY�L]P[HKVZ�
WLSVZ�WYPUJPWPHU[LZ�

$
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TRAÇADO M-1
3.10 m

1.
50

 m

       Este TRAÇADO M1 é bastante interessante, pois além de compacto, é movimentado
e rico, do ponto de vista do cenário e da circulação dos trens. Permite que dois trens se
movimentem em sentido contrário, um deles podendo realizar manobras num pequeno
pátio interno, e o outro, circular pela linha externa, onde há um desvio para um terceiro
trem, e um depósito duplo de locomotivas.

50 cm

3 x 1502
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,Z[L� [YHsHKV� t� IHZ[HU[L� PU[LYLZZHU[L�� WVPZ� HStT� KL�
JVTWHJ[V�� t� TV]PTLU[HKV� L� YPJV�� KV� WVU[V� KL� ]PZ[H�
KV�JLUmYPV�L�KH�JPYJ\SHsqV�KVZ�[YLUZ��7LYTP[L�X\L�KVPZ�

[YLUZ�ZL�TV]PTLU[LT�LT�ZLU[PKV�JVU[YmYPV��\T�KLSLZ�WVKLUKV��������

YLHSPaHY�THUVIYHZ�U\T�WLX\LUV�Wm[PV�PU[LYUV��L�V�V\[YV��JPYJ\SHY�
WLSH�SPUOH�L_[LYUH��VUKL�Om�\T�KLZ]PV�WHYH�\T�[LYJLPYV�[YLT��L�
\T�KLW}ZP[V�K\WSV�KL�SVJVTV[P]HZ�

(;,5h²6�

6Z� [YHsHKVZ� 4(:;,9� MVYHT� [VKVZ�
WYVQL[HKVZ� WHYH� ZLYLT� JVUZ[Y\xKVZ�
JVT� [YPSOVZ� ÅL_x]LPZ� ������ ���� X\L��
ZqV�THPZ� YLHPZ��WVYtT�THPZ�KxÄJLPZ�KL��
ZLYLT�HWSPJHKVZ��L�KL]LT�ZLY�L]P[HKVZ�
WLSVZ�WYPUJPWPHU[LZ�

&RWD�GH�DOWXUD�GD
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TRAÇADO M - 2
LISTA DE MATERIAIS

 - 1500
 3 1502
 1 1509
 2 1510
 1 1512
 9 1513 / 1521
 1 1514
 1 1517
 1 1518
 4 1525
 2  4110
 4 4110-D
 5 4200 ou 4900
 35 4880 ou 4980
 1 5000
 2 5300
 13 41658
 4 41659
 9 41660

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE
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,Z[L�t��ZLT�K�]PKH��\T�WYVQL[V�ZPTWm[PJV�
L� TV]PTLU[HKV�� ,TIVYH� NYHUKL� LT�
L_[LUZqV�� UqV� t� [qV� NYHUKL� LT� mYLH�� L�

Z\H�MVYTH�KL�¸3¹�WVZZPIPSP[H�Z\H�JVSVJHsqV�U\T�
JHU[V�KL�\TH�NHYHNLT�V\�ZHSqV�
:qV�KVPZ�VZ�JVU[YVSHKVYLZ�X\L�HJPVUHT�VZ�[YLUZ!�
\T�X\L� JVU[YVSH� H� SPUOH� WYPUJPWHS� WYVWYPHTLU[L�
KP[H��L�V�V\[YV�X\L�JVU[YVSH�V�Wm[PV��6Z�WVU[VZ�
SPTP[LZ� KH� HsqV� KL� JHKH� \T� KLSLZ� LZ[qV�
YLWYLZLU[HKVZ� UV� ,:8<,4(� ,3i;90*6� +,�
30.(h²6�+6:�;903/6:��WLSHZ�SL[YHZ�(��)�L�*�
(� SPUOH�WYPUJPWHS�WVKL�JVU[LY�KVPZ� [YLUZ��ZLUKV�
X\L� V� KLZ]PV� 7�� WVKL� ZLY]PY� [HU[V� WHYH� V�
JY\aHTLU[V� KL� [YLUZ� JVTV� WHYH� KLP_HY� \TH�
JVTWVZPsqV� KL� JHYNH� LZ[HJPVUHKH�� 7VKL�ZL�
[HTItT� LML[\HY� V� JY\aHTLU[V� KL� KVPZ� [YLUZ�
WLSHZ� SPUOHZ�,��L�,���KV�Wm[PV��X\L�WVKLT�ZLY�
\[PSPaHKHZ�WHYH�ZL�T\KHY�\TH�SVJVTV[P]H�KL�\TH�
L_[YLTPKHKL� WHYH� V\[YH� KL� \T� [YLT� KL� JHYNH��
V\� WYPUJPWHSTLU[L� WHYH� H� MVYTHsqV� KL� UV]HZ�

JVTWVZPs�LZ� L� WHYH� H� YLJLWsqV� KL� [YLUZ� UV�
Wm[PV�
6\[YH�JHYHJ[LYxZ[PJH�PU[LYLZZHU[L�KLZZL�[YHsHKV�t�
X\L��JHZV�ZLQH�JVU]LUPLU[L��WVKL�ZL�KLZKVIYHY�VZ�
KVPZ�IYHsVZ�KV�̧ 3¹�L�TVU[m�SV�U\T�[HISHKV�SVUNV��
KL�HWYV_PTHKHTLU[L�����T�KL�JVTWYPTLU[V��V�
X\L�YLZ\S[HYm�U\TH�THX\L[L�ILSxZZPTH�
6�TH[LYPHS� YVKHU[L� WVKL� JVU[LY� JPUJV� V\�THPZ�
SVJVTV[P]HZ�� HSN\THZ� LT� [YHsqV� K\WSH�� JVT�
[YPU[H�V\�X\HYLU[H�]HN�LZ�KL�JHYNH�L�\T�[YLT�KL�
WHZZHNLPYVZ��JVT�WLSV�TLUVZ�ZL[L�JHYYVZ�

(;,5h²6�

6Z� [YHsHKVZ� 4(:;,9� MVYHT� [VKVZ�
WYVQL[HKVZ� WHYH� ZLYLT� JVUZ[Y\xKVZ�
JVT� [YPSOVZ� ÅL_x]LPZ� ������ ���� X\L��
ZqV�THPZ� YLHPZ��WVYtT�THPZ�KxÄJLPZ�KL��
ZLYLT�HWSPJHKVZ��L�KL]LT�ZLY�L]P[HKVZ�
WLSVZ�WYPUJPWPHU[LZ�
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 - 1500
 5 1502
 3 1510
 2 1512
 11 1513 / 1521
 1 1514
 2 1517
 1 1518
 1 1519
 1 1522
 3 1524
 12 1525
 1 4055
 2 4110
 13 4110-D
 3 4166
 9 4200 ou 4900
 3 4220
 1 4222
 1 4500
 50 4880 ou 4980
 1 5000
 2 5300
 16 41658
 8 41659
 11 41660

TRAÇADO M - 3
LISTA DE MATERIAIS

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE
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3.60 m

4.
05

 m

1502

1518
1522

1513
1521

70

1524

00

00

4.60 m

TRAÇADO M-4

2.
90

 m

Cota de altura da
linha de mm.

1525

1512

41
10

-D

41
10

-D

3 x 1502

100

100

30

00

1512

1512

30

4110

1514

416642204166

1525

4055

1517

1517

1514

4110-D

4110-D

42
22

1525

50 cm

4222

4222

Tra
çad

o M
 - 

4

(Z�TLKPKHZ�X\L�]HYPHT�KLZKL�����_�
���T�H[t�����_����T��JVUZ[P[\LT�
ZL� U\TH� MHP_H� HTWSH�� X\L� JVIYL�

H� THPVYPH� KVZ� J�TVKVZ� KPZWVUx]LPZ� LT�
YLZPKvUJPHZ�� VUKL� ZL� WVKL� JVUZ[Y\PY�
\TH�THX\L[L� JVTV�LZ[H�� V\� JVT� Z\HZ�
KPTLUZ�LZ� HWYV_PTHKHZ�� TLKPHU[L�
WLX\LUHZ� HS[LYHs�LZ� UV� WYVQL[V�� *VTV�
LSH�ZL�KLZLU]VS]L�HV�SVUNV�KHZ�WHYLKLZ��
MVP� WYL]PZ[H� WHYH� WVZZ\PY� \TH� HILY[\YH�
KL� LU[YHKH� WHYH� \TH� WVY[H�� L� LT� K\HZ�
KHZ� X\H[YV� WHYLKLZ� WVKL�ZL� [LY� HTWSHZ�
QHULSHZ�� ZLT� X\L� H� THX\L[L� JH\ZL�
WYVISLTHZ�WHYH�HIYP�SHZ�V\�MLJOm�SHZ�
i�\T�[YHsHKV�T\P[V�PU[LYLZZHU[L�
(� SPUOH�� HWHYLU[LTLU[L� K\WSH�� t� UH�
YLHSPKHKL� ZPTWSLZ�� L� VZ� [YLUZ� U\UJH�
WHZZHT�WLSH�LZ[HsqV�JLU[YHS�K\HZ�]LaLZ�
UV�TLZTV�ZLU[PKV�:LTWYL�]qV�L�]VS[HT��
JVTV�UHZ�MLYYV]PHZ�YLHPZ��7VKL�ZL�[LY�[YvZ�
[YLUZ�ULZZH�SPUOH�
6� KLZ]PV� KL� U¢� �� t� H� LU[YHKH� WHYH� V�
Wm[PV�� L�Om�\T�KLW}ZP[V�KL� SVJVTV[P]HZ�
UV� JHU[V� KPYLP[V�� HV� HS[V�� HStT� KL� K\HZ�
SPUOHZ�WHYH�\T�YHTHS� PUK\Z[YPHS��UH�WHY[L�
LZX\LYKH�KH�THX\L[L��LT�IHP_V�
+VPZ�JVU[YVSHKVYLZ�ZqV�ULJLZZmYPVZ�WHYH�
VWLYm�SH�� LZ[HUKV� WYH[PJHTLU[L� ���� KH�
SPUOH�ZVI�V�JVTHUKV�KL�JHKH�\T�KLSLZ��
7VKLYxHTVZ�[HTItT�KPaLY��KL�\TH�V\[YH�
MVYTH�� X\L� V� JPYJ\P[V� KL� PKH� LZ[m� ZVI� V�
JVTHUKV� KL� \T� KVZ� JVU[YVSHKVYLZ�� L�
V� JPYJ\P[V� KL� ]VS[H�� ZVI� V� JVTHUKV� KV�
V\[YV�� 0Z[V� WLYTP[L� THPVY� ÅL_PIPSPKHKL�
n� VWLYHsqV� KVZ� [YLUZ�� L� WVKL� JYPHY�
WVZZPIPSPKHKLZ�PU[LYLZZHU[LZ��KV�WVU[V�KL�
]PZ[H�KV�[YmMLNV�
6Z� WVU[VZ� SPTP[LZ� KH� HsqV� KL� JHKH�
JVU[YVSHKVY�LZ[qV�PUKPJHKVZ�UV�,:8<,4(�
,3i;90*6�+,�30.(h²6�+6:�;903/6:��
WLSHZ�SL[YHZ�(�L�)�

(;,5h²6�

6Z� [YHsHKVZ� 4(:;,9� MVYHT� [VKVZ�
WYVQL[HKVZ� WHYH� ZLYLT� JVUZ[Y\xKVZ�
JVT� [YPSOVZ� ÅL_x]LPZ� ������ ���� X\L��
ZqV�THPZ� YLHPZ��WVYtT�THPZ�KxÄJLPZ�KL��
ZLYLT�HWSPJHKVZ��L�KL]LT�ZLY�L]P[HKVZ�
WLSVZ�WYPUJPWPHU[LZ�
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1 2

TRANSFORMADOR
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R
1

C
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C
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R
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3 4

R
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C
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R
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TERMINAL DO 
CONTROLADOR 1
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o

Ve
rm
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ho

T1 L1 P1

7 8
C
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R
8

9 10

R
9
C
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C
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R
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D
1

D
2

45
00

1 
- V

IR
AD

O
R

TERMINAL DO 
CONTROLADOR 2

Pr
et

o

Ve
rm

el
ho

T2 L2 P3 P4 E1 E2 V1 V2A V3

E2

T2

L2

T2

L1

B

T1

D1 D2

L2

A
V

V2

V3

V1

R1

A

C1

T2

E1

ESQUEMA DE LIGAÇÃO 
DOS TRILHOS

 - 1500
 3 1502
 3 1509
 3 1512
 19 1513 / 1521
 2 1514
 2 1517
 1 1518
 1 1522
 2 1524
 9 1525
 1 4055
 1 4110
 4 4110-D
 2 4166
 5 4200 ou 4900
 3 4220
 3 4222
 72 4880 ou 4980
 1 5000
 2 5300
 20 41658
 14 41659

TRAÇADO M - 4
LISTA DE MATERIAIS

ESQUEMA DE LIGAÇÃO 
DO PAINEL DE CONTROLE
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O Tablado de Madeira

,_PZ[LT� IHZPJHTLU[L� KVPZ� [PWVZ� KL� [HISHKVZ� WHYH�
THX\L[LZ�MLYYV]PmYPHZ!
�

� VZ� KV� [PWV� TLZH� WSHUH�� NLYHSTLU[L� YL[HUN\SHYLZ��
\[PSPaHKVZ� HX\P�� LT� [VKVZ� VZ� WYVQL[VZ� KHZ� JH[LNVYPHZ�
1Ø5069�L�:Ì5069�
� VZ�X\L�WVZZ\LT�YHaVm]LS�L_[LUZqV�KL�SPUOHZ�LT�YHTWH��
V\�Wm[PVZ�LT��Ux]LPZ�KPMLYLU[LZ��L�X\L��WVY�Z\HZ�KPTLUZ�LZ��
H]HU[HQHKHZ�� UqV� KL]LT� ZLY� [V[HSTLU[L� MVYYHKVZ� WVY� \T�
[HTWV� � �UPJV�� 5LZ[H� W\ISPJHsqV�� LZ[LZ� ZqV� VZ� HWSPJm]LPZ�
HVZ�[YHsHKVZ�4(:;,9�
6Z� KVPZ� [PWVZ� YLX\LYLT� \TH� JLY[H� WYLJPZqV� L� HSN\UZ�
JVUOLJPTLU[VZ� ZVIYL� H� \[PSPaHsqV� KHZ� MLYYHTLU[HZ� KL�
THYJLUHYPH�� ,T� NLYHS� ZqV� ULJLZZmYPHZ� HZ� ZLN\PU[LZ�
MLYYHTLU[HZ!

���,ZX\HKYV��TL[YV�L�Ux]LS�
���:LYYV[L
���*OH]LZ�KL�MLUKH�NYHUKL�L�TtKPH
���-\YHKLPYH�WHYH�IYVJHZ�H[t����¹
���1VNV�KL�IYVJHZ
���-VYTqV�NYHUKL�L�TtKPV
���.YVZH
���4HY[LSV
���3P_HZ�KP]LYZHZ

,Z[L�QVNV�KL�MLYYHTLU[HZ�Z\W�L�H�ULJLZZPKHKL�KL�THKLPYH�
HWHYLSOHKH�

TABLADOS PARA MAQUETES 
JÚNIOR E SÊNIOR

,Z[LZ� [HISHKVZ�� [HTItT� KLUVTPUHKVZ� KV� [PWV� ¸TLZH¹��
ZqV�VZ�THPZ�ZPTWSLZ��L�HWSPJHT�ZL��HVZ�WYVQL[VZ�KL�SPUOHZ�

[V[HSTLU[L�WSHUHZ��V\�JVT�WLX\LUH�L_[LUZqV�KL�YHTWHZ��
,SLZ� ZL� JVTW�LT� � KL� \T� LZ[YHKV� V\� PUMYH�LZ[Y\[\YH�� LT�
X\L�HZ�KPTLUZ�LZ�KVZ�X\HKYVZ�KL]L�VZJPSHY�LU[YL����L����
JT��L�\T�[HTWV��X\L�KL]L�ZLY�KL�4+-�
(� ÄN\YH� TVZ[YH� V� LZ[YHKV� PUMLYPVY�� V� ZPZ[LTH� KL�

LUJHP_L� KVZ� ZHYYHMVZ� KL� YLMVYsV�� V� [HTWV� L� VZ
KL[HSOLZ�KVZ�WtZ��HStT�KH�LZWLJPÄJHsqV�JVTWSL[H�KH�

THKLPYH��WYLNVZ�L�WHYHM\ZVZ�
(�HS[\YH�KH�TLZH�WVKLYm�VZJPSHY�LU[YL�\T�TxUPTV�KL����H� ��
JT��H[t�\T�Tm_PTV�KL�����T��LT�X\L�V�LZWLJ[HKVY�[LYm�
VWVY[\UPKHKL�KL� ]LY� VZ� [YLUZ�KL�\T�WVU[V�KL� ]PZ[H�THPZ�
WY}_PTV��L�\T�WV\JV�THPZ�n�HS[\YH�KVZ�VSOVZ�

O tablado tipo mesa utilizado nos TRAÇADOS JÚNIOR e SÊNIOR.
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TABLADOS PARA
TRAÇADOS MASTER

(Z� KPMLYLUsHZ� L_PZ[LU[LZ� LU[YL� LZZLZ� [HISHKVZ� L� VZ� HU[L�
YPVYLZ�ZqV!�HZ�KPTLUZ�LZ�NLYHPZ�THPVYLZ��H� MVYTH�L_[LYUH�
X\L�KLP_H�KL�ZLY�YL[HUN\SHY�L�ZPTt[YPJH��L�H�L_PZ[vUJPH�KL�\TH�
mYLH� WLX\LUH� KLZ[PUHKH� HVZ� Wm[PVZ�� X\HUKV� JVTWHYHKH�
JVT�H�mYLH� [V[HS�KH�THX\L[L��VUKL�Om�WYLKVTPUoUJPH�KL�
[YLJOVZ�LT�YHTWH��L�V\[YVZ�Wm[PVZ��LT�Ux]LPZ�KPMLYLU[LZ�
*VTV�KLJVYYvUJPH�KHZ�K\HZ�WYPTLPYHZ�KPMLYLUsHZ��H�ZVS\sqV�
UVYTHSTLU[L� PUKPJHKH� t� H� KL� Z\IKP]PKPY� V� � [HISHKV� LT�
WHY[LZ�� X\L� ZLYqV� IHZPJHTLU[L� TLZHZ� PUKP]PK\HPZ�� L� X\L�
ZLN\PYqV�V�WYVQL[V�HWYLZLU[HKV�UH�WmNPUH�HU[LYPVY�
(�KPMLYLUsH�THPVY�ÄJHYm�LU[YL[HU[V��WVY�JVU[H�KH��WYLZLUsH�
ZPNUPÄJH[P]H�KL�[YLJOVZ�KL�SPUOH�LT�YHTWH��VUKL�UqV�ÄJHYm�
YLHS�H�\[PSPaHsqV�KL�WPSHYLZ�WYt�MHIYPJHKVZ�L�KL�\TH�mYLH�KL�
TLZH�ZVIYL�H�X\HS�UqV�MHYm�ZLU[PKV�JVIYPY� [VKV�V�LZ[YHKV�
PUMLYPVY��WHYH�ZL�Ä_HY�\TH�WLX\LUH�KLUZPKHKL�KL�SPUOHZ�
5LZZLZ�JHZVZ��ZL�H�SPUOH��MVY�WSHUH��KL]LYm�ZLY�HWVPHKH�LT�
ZHYYHMVZ�KL�����_�����JT��KPYL[HTLU[L�ZVIYL�V�LZ[YHKV�
8\HUKV� H� SPUOH� LZ[P]LY� LT� YHTWH�� LZZLZ� ZHYYHMVZ� ZLYqV�
WYL]PHTLU[L�Ä_HKVZ�HV�LZ[YHKV��Qm��UH�PUJSPUHsqV�KLZLQHKH��
H[YH]tZ�KL�TVU[HU[LZ�H\_PSPHYLZ��JVUMVYTL�PUKPJH�H�ÄN\YH�
7VYtT�� H[t� HX\P� UHKH� MVP� JVTLU[HKV� ZVIYL� H� PUJSPUHsqV�
Tm_PTH�PKLHS�KL�\TH�YHTWH�
(�YHTWH�PKLHS�t�ZLTWYL�H�TLUVY�WVZZx]LS��,U[YL[HU[V��WHYH�
[YHUZWVY�\TH�SPUOH�ZVIYL�H�V\[YH��Om�KL�ZL�ULJLZZP[HY�KL�\T�
NYHUKL�JVTWYPTLU[V�KL� SPUOH��6�LZWHsV�YLK\aPKV�]HP�UVZ�
VIYPNHY�WVY[HU[V�H�\[PSPaHY�PUJSPUHs�LZ�THPZ�MVY[LZ��V�X\L�ZLYm�
WYLQ\KPJPHS�nZ�SVJVTV[P]HZ�L�HV�]PZ\HS�
(�YHTWH�Tm_PTH�PKLHS�t�H�X\L�VZJPSH�LU[YL������L�������
V�X\L�ZPNUPMPJH�Z\IPY�KL�����H�����JT�H�JHKH�TL[YV�KL�
SPUOH�WLYJVYYPKH�
5\UJH� ZL� KL]L� PUPJPHY� V\� [LYTPUHY� YLWLU[PUHTLU[L� \TH�
YHTWH���THZ�KL]L�ZL�MHaLY�ZLTWYL�\TH�JVYJVYKoUJPH�Z\H]L�
UH�Z\H�LU[YHKH�L�ZHxKH�� �A subdivisão de um tablado em várias mesas, e a fixação prévia dos sarrafos para formar as rampas.

�A inclinação correta da linha está garantida por diversos montantes fixados diretamente à estrutura básica.
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( ZZPT�JVTV�UH�MLYYV]PH�YLHS��[HTItT�UV�MLYYLVTV�
KLSPZTV��V�IVT�HZZLU[HTLU[V�KH�]PH�WLYTHULU[L�
t� LZZLUJPHS� WHYH� ZL� JVUZLN\PY� \T� WLYMLP[V��

M\UJPVUHTLU[V� KVZ� [YLUZ�� 7VY�TLSOVY� X\L� ZLQH� V� WYVQL[V��
]VJv�UqV�VI[LYm�IVUZ� YLZ\S[HKVZ�ZL�H�]PH�WLYTHULU[L�KL�
Z\H�THX\L[L�MVY�THS�PUZ[HSHKH�
(U[LZ�KL� MHSHY� WYVWYPHTLU[L� LT�HZZLU[HTLU[V�KL� SPUOH� t�
PTWVY[HU[L�WVZPJPVUHY�HZ�]mYPHZ�VWs�LZ�KL�[YPSOVZ�VMLYLJPKHZ�
WLSH�-9(;,:*/0�

TRILHOS RÍGIDOS

0UKPJHKVZ�WHYH�[YHsHKVZ�1Ø5069��L�:Ì5069��LZZLZ�[YPSOVZ�
KPMLYLUJPHT�ZL� KVZ� ÅL_x]LPZ� WVY� X\L� Qm� ]vT�WYVU[VZ� WHYH�
ZLYLT�\ZHKVZ��UqV��WLYTP[PUKV�X\HSX\LY�HS[LYHsqV�LT�Z\H�
NLVTL[YPH��V\�ZLQH�� ZL\�JVTWYPTLU[V��oUN\SVZ�L� YHPVZ�KL�
J\Y]H[\YH�ZqV�Ä_VZ�

6Z�[YPSOVZ�YxNPKVZ�ZqV�ZLTWYL�JVUZ[Y\xKVZ�LT�SH[qV��JVT�VZ�
KVYTLU[LZ�PUQL[HKVZ�LT�WSmZ[PJV�WYL[V�
,ZZLZ�[YPSOVZ�ZqV!�����������������+��������������������
��������� �L�V������

TRILHOS FLEXÍVEIS 
4880/4980

:qV�YLJVTLUKHKVZ�WHYH�X\LT�WVZZ\P�\TH�JLY[H�OHIPSPKHKL�
V\�L_WLYPvUJPH�HU[LYPVY�UV�HZZLU[HTLU[V�KL�[YPSOVZ��LZ[HUKV�
LZWLJPÄJHKVZ�LT�[VKVZ�VZ�WYVQL[VZ�4(:;,9�
(�THPVY�]HU[HNLT�KVZ�[YPSOVZ�ÅL_x]LPZ�LZ[m�UH�SPILYKHKL�X\L�
JVUMLYLT� HV� WYVQL[V� KH� SPUOH�� H[YH]tZ� KL� J\Y]HZ� HILY[HZ��
YHPVZ�KL�J\Y]H[\YH�]HYPm]LS��KL�PUÅL_�LZ�Z\H]LZ��L[J���
6Z�[YPSOVZ�ÅL_x]LPZ������ZqV�JVUZ[Y\xKVZ�LT�SH[qV�JVT�VZ�
KVYTLU[LZ�PUQL[HKVZ�LT�WSmZ[PJV�WYL[V��HZZPT�JVTV�VZ�KLZ�
]PVZ������

6Z�[YPSOVZ�ÅL_x]LPZ�� ���L�VZ�KLZ]PVZ�� ���ZqV�JVUZ[Y\xKVZ�
LT�¸UPJRLS�ZPS]LY¹��JVT�VZ�KVYTLU[LZ�PUQL[HKVZ�LT�WSmZ[PJV�
THYYVT�
,Z[H� SPUOH� KL� [YPSOVZ� t� THPZ� YLX\PU[HKH� L� WYVÄZZPVUHS� KV�
X\L� [VKHZ� HZ� KLTHPZ�� WVY� ZL\� HZWLJ[V� THPZ� YLHS�� :qV������������
KPMLYLUJPHPZ�KL�X\HSPKHKL�VZ�ZLN\PU[LZ�HZWLJ[VZ!

���6�WLYÄS�KV�[YPSOV�LT�UPJRLS�ZPS]LY�t�THPZ�YLHS�WVY�Z\H�JVY�
TL[mSPJH�WYH[LHKH��HZZPT�JVTV�VZ�KVYTLU[LZ�LT�WSmZ[PJV�
THYYVT�

� � �6� ¸UPJRLS�ZPS]LY¹� t�THPZ� YLZPZ[LU[L�n�V_PKHsqV�KV�X\L�
V�SH[qV��WVZZPIPSP[HUKV�\T�TLSOVY�JVU[H[V�LSt[YPJV�LU[YL�HZ�
YVKHZ�KHZ�SVJVTV[P]HZ�L�VZ�[YPSOVZ�

���(�JVUK\[PIPSPKHKL�LSt[YPJH�KV�¸UPJRLS��ZPS]LY¹�t��\T�WV\JV�
Z\WLYPVY� n� KV� SH[qV�� LTIVYH� PZ[V� UqV� ZLQH� \T� MH[VY� KL�
WYLKVTPUoUJPH�ZPNUPÄJH[P]H�

���7VY�Z\H�SPNH�LZWLJPHS��VZ�[YPSOVZ�JVUZ[Y\xKVZ�LT�¸�UPJRLS�
ZPS]LY¹� ZqV� THPZ� JHYVZ� KV� X\L� VZ� [YPSOVZ� LX\P]HSLU[LZ����������
JVUZ[Y\xKVZ�LT�SH[qV�

ASSENTAMENTO DE TRILHOS
RÍGIDOS PARA 

TRAÇADOS JÚNIOR E SÊNIOR

*VUOLJPKHZ�HZ�JHYHJ[LYxZ[PJHZ�KVZ�KP]LYZVZ�[PWVZ�KL�[YPSOVZ�
KH�-9(;,:*/0��]HTVZ�HNVYH�[YH[HY�KV�ZL\�HZZLU[HTLU[V�

WYVWYPHTLU[L�KP[V�

(U[LZ�KL�X\HSX\LY�PUPJPH[P]H��]LYPÄX\L��UV�WYVQL[V�LSt[YPJV��
[VKVZ�VZ�WVU[VZ�KL�PZVSHTLU[V�KH�SPUOH�WHYH�X\L��HU[LZ�KL�
HZZLU[m�SH��]VJv�YL[PYL�HZ�[HSHZ�KL�Q\UsqV�KVZ�YLZWLJ[P]VZ�[YPSOVZ��
V�X\L�ZLYm�[V[HSTLU[L�PU]Pm]LS�KLWVPZ�KL�[v�SVZ�Ä_HKV�KLÄUP[P]H�

TLU[L�HV�[HISHKV�

  O Assentamento dos Trilhos
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+L]L�ZL�PN\HSTLU[L�LZ[\KHY�ILT�V�WYVQL[V�KH�SPUOH��L�YPZJHY��
UV�[HISHKV��VZ�LP_VZ�WYPUJPWHPZ�KV�[YHsHKV��\[PSPaHUKV�WHYH�
PZ[V�\TH�LZJHSH�V\�[YLUH�TL[mSPJH��V\�\T�TL[YV�JVT\T��\T�
LZX\HKYV�L�\T�JVTWHZZV��TLZTV�X\L�PTWYV]PZHKV��i�LZ�
ZLUJPHS�X\L�ZL�JVUOLsH�ILT�VZ�]HSVYLZ�KVZ�YHPVZ�KL�J\Y]H�
[\YH��HZ�KPZ[oUJPHZ�LU[YL�JLU[YVZ�KL�SPUOHZ��WHYH�HZ�KP]LYZHZ�
JVUZ[Y\s�LZ��,UÄT��t�IVT�X\L�ZL�KVTPUL�PU[LPYHTLU[L�¸H�
NLVTL[YPH�KV�[YHsHKV¹�
7HYH�H\TLU[HY�V�YLHSPZTV�L�KPTPU\PY�V�Y\xKV��YLJVTLUKH�ZL�
HZZLU[HY� VZ� [YPSOVZ� ZVIYL� \TH� IHZL� KL� JVY[PsH� V\� ,�=�(���
ZVIYL� H� X\HS� ZLYqV� WVZ[LYPVYTLU[L� Ä_HKHZ� HZ� WLKYPUOHZ�
X\L� PTP[HYqV� V� SHZ[YV� KH� ]PH� WLYTHULU[L�� J\QH� KLZJYPsqV������������
KL[HSOHKH� LZ[m� UV� [L_[V� X\L� [YH[H� KH� KLJVYHsqV� KH� ]PH�������
WLYTHULU[L�
:qV�HZ�ZLN\PU[LZ�HZ�KPTLUZ�LZ�YLJVTLUKHKHZ�WHYH�H�IHZL�
L�Z\I�IHZL�KH�SPUOH!

(� JVY[PsH� L� V� ,�=�(�� ZqV� }[PTVZ� HTVY[LJLKVYLZ� KL�
JOVX\LZ�� MHJPSTLU[L� JVY[m]LPZ�� WVKLUKV� ZLY� HKHW[H�
KVZ�ZLT�NYHUKLZ�KPMPJ\SKHKLZ��TLZTV�ZVI�VZ�KLZ]PVZ�
V\� SVJHPZ� PYYLN\SHYLZ��,Z[H�IHZL�KL]L�ZLY�WYLNHKH�HV�
[HISHKV��H�JHKH����JT��JVT�VZ�WYLNVZ�YLM��������KH�
-9(;,:*/0�
(Z� PYYLN\SHYPKHKLZ� JVTL[PKHZ� UV� JVY[L� KH� JVY[PsH� V\�
,�=�(�� ZLYqV� WVZ[LYPVYTLU[L� JVYYPNPKHZ�� X\HUKV� KH�
MP_HsqV� KHZ� WLKYPUOHZ�� KPZWLUZHUKV� \TH� WYLVJ\WH�
sqV�KLTHZPHKH�UV�ZLU[PKV�KL�VI[LY�\T�JVY[L�WLYMLP[V�
WHYH�LZ[H�IHZL�
<TH� [tJUPJH�ZPTWSPMPJHKH�KL� MP_HsqV�KVZ� [YPSOVZ�JVU�
ZPZ[L�LT�HZZLU[m�SVZ�[VKVZ�ZVIYL�V�[HISHKV��ZLT�[YH�
sHY�HZ�SPUOHZ�NLVTt[YPJHZ�WYPUJPWHPZ�KV�[YHsHKV��JVU�
MVYTL��JVTLU[HKV�Om�WV\JV��+LWVPZ�KL�MLJOHKVZ�VZ�
JPYJ\P[VZ��MP_H�ZL��VZ�[YPSOVZ�KPYL[HTLU[L�n�TLZH��ZLT�
H�IHZL�KL�JVY[PsH�V\�,�=�(���\[PSPaHUKV�VZ�WYLN\PUOVZ�
YLM��������KH�-9(;,:*/0�
,Z[L�WYVJLZZV��X\L�WYVWPJPH�H�LSPTPUHsqV�KH�JVY[PsH��
HPUKH� X\L� THPZ� ZPTWSLZ� L� YmWPKV�� t� TLUVZ� WYLJPZV��
UqV�JVTWYVTL[LUKV�LU[YL[HU[V�V�IVT�M\UJPVUHTLU[V�
KH� THX\L[L�� JH\ZHUKV� HWLUHZ� \T� KLJYtZJPTV� KH�
X\HSPKHKL� ]PZ\HS� KV� JVUQ\U[V�� ,Z[L� Tt[VKV� t� ]mSPKV�
WHYH� [YHsHKVZ�ZPTWSLZ��ZLT�ZVMPZ[PJHJqV�NLVTt[YPJH��
ZLUKV�YLJVTLUKHKV�WVY[HU[V�HWLUHZ�WHYH�PUPJPHU[LZ�

;LUKV� KLMPUPKV� \T� Tt[VKV� H� ZLY� ZLN\PKV� WHYH� H�
MP_HsqV� KVZ� [YPSOVZ�� MHaLTVZ� HNVYH� THPZ� HSN\THZ�
YLJVTLUKHs�LZ�KL�VYKLT�NLYHS!

� (� SPUOH� KL]L� ZLY� HZZLU[HKH� KH� MVYTH� THPZ� WSHUH�
WVZZx]LS��+PMLYLUsHZ�KL�Ux]LS�WVKLT�WYV]VJHY�KLZLUNH[LZ�
V\�KLZJHYYPSOHTLU[VZ�

� 9L[HZ�L�J\Y]HZ�KL]LT�ZLTWYL�JVUJVYKHY�Z\H]LTLU[L��
+LU[LZ� LU[YL� YL[HZ� L� J\Y]HZ�� V\� UHZ� J\Y]HZ� LU[YL� ZP�� ZqV�
JH\ZH�PUL]P[m]LS�KL�KLZJHYYPSOHTLU[VZ�

� 0UxJPV� L� [tYTPUV� KL� YHTWHZ� KL]LT� ZLY� Z\H]LZ��5\UJH�
JVTLJL�\TH�Z\IPKH�JVT�PUJSPUHsqV�[V[HS��<TH�YHTWH�THS�
JVUJVYKHKH� t� JH\ZH� KL� KLZLUNH[L� LU[YL� SVJVTV[P]HZ� L�

]HN�LZ�

� ;YPSOVZ� T\P[V� HMHZ[HKVZ�� THS� LUJVZ[HKVZ�� VUKL� ÄJHT�
MHSOHZ�ZPNUPÄJH[P]HZ��V\�[YPSOVZ�J\QHZ�LTLUKHZ�UqV�JVPUJPKLT�
WLYMLP[HTLU[L�� ÄJHUKV� KLU[LZ� V\� ZHSPvUJPHZ�� WYV]VJHT�
KLZJHYYPSOHTLU[VZ�

� (V�Ä_HY�VZ�[YPSOVZ��[LUOH�V�J\PKHKV�KL�KLP_HY�H�JHILsH�
KV�WYLNV�HMHZ[HKH�KL�����TT��HJPTH�KV�KVYTLU[L��*HZV�
]VJv�WYLJPZL�YL[PYHY�V�WYLNV��OH]LYm�LZWHsV�Z\ÄJPLU[L�WHYH�

LUJHP_HY�V�IPJV�KV�HSPJH[L��ZLT�KHUPÄJHY�VZ�KVYTLU[LZ��=LQH�
PS\Z[YHsqV�HIHP_V�

� � ,�=�(�� t� LUJVU[YHKV� LT� SVQHZ� X\L� [YHIHSOHT�
JVT� TH[LYPHS� WHYH� LZ[VMHKVZ�� IVYYHJOHZ�� L[J�� (�

��

�
�

�

��

�����D�����PP

35(*2��������

(�9�$��RX�&257,d$

3('5,1+$6

68%�%$6(�'(�0$'(,5$

�
��
�P
P

&(572

(55$'2

��

�
�

�

��

�����D�����PP

35(*2��������

(�9�$��RX�&257,d$

3('5,1+$6

68%�%$6(�'(�0$'(,5$

�
��
�P
P

&(572

(55$'2

� Dimensões da sub-base de madeira, da base de E.V.A. ou cortiça e  
 do lastro de pedra.
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ASSENTAMENTO DE TRILHOS 
FLEXÍVEIS PARA 

TRAÇADOS MASTER

(Z� YLJVTLUKHs�LZ� ImZPJHZ�� MLP[HZ� HU[LYPVYTLU[L� WHYH� VZ�
[YHsHKVZ� X\L� \[PSPaHT� [YPSOVZ� YxNPKVZ�� ZqV� L]PKLU[LTLU[L�
]mSPKHZ��[HTItT�WHYH�VZ�[YPSOVZ�ÅL_x]LPZ��

7VY�PZZV�YLJVTLUKHTVZ�H�SLP[\YH�KH�ZLsqV�HU[LYPVY��
TLZTV�WHYH�X\LT�]HP�JVUZ[Y\PY�\T�[YHsHKV�4(:;,9�

(Z�YLJVTLUKHs�LZ�LZWLJxÄJHZ�WHYH�[YPSOVZ�ÅL_x]LPZ�ZqV!

���,ZJVSOH�\T�WHY�KL�KLZ]PVZ�WHYH�ZLY]PY�KL�WVU[V�KL�WHY[PKH�
WHYH�V�HZZLU[HTLU[V�KVZ�[YPSOVZ�ÅL_x]LPZ��+v�WYLMLYvUJPH�H�
KLZ]PVZ��WLY[LUJLU[LZ�HV�[YHsHKV�WYPUJPWHS��L�U\UJH�H�\TH�
WVU[H�KL�Wm[PV�

���,Z[\KL�\TH�KPZ[YPI\PsqV�YHJPVUHS�KHZ�IHYYHZ�KL�[YPSOV�KL�
[HS�TVKV�X\L!

�/HQH�V�TLUVY�U�TLYV�KL�LTLUKHZ�LT�[YLJOVZ�J\Y]VZ�

� 5qV� OHQH� LTLUKHZ� LT� J\Y]HZ� KL� YHPV� MLJOHKV�� WVPZ�
t� IHZ[HU[L� KPMxJPS� KL� ZL� MHaLY� \TH� LTLUKH� WLYMLP[H� U\TH��
J\Y]H�KL�����TT�KL�YHPV��H�TLUVZ�X\L�ZL�ZVSKL�HZ�[HSHZ�
WYL]PHTLU[L� JVT�LZ[HUOV��<T� YHPV�TxUPTV�WHYH� ZL� MHaLY�
IVHZ�Q\Us�LZ�KL�[YPSOVZ�t�KL�����TT�

�5qV�OHQH� ZLs�LZ�KLTHZPHKHTLU[L�WLX\LUHZ��i�TLSOVY�
[LY�K\HZ�ZLs�LZ�KL����JT�JHKH�\TH��KV�X\L�ZL�[LY�\TH��KL�
���L�V\[YH�KL����JT�

,]P[L� H� JVPUJPKvUJPH� LU[YL� HZ� LTLUKHZ� KVZ� [YPSOVZ� L� HZ�
LTLUKHZ� KH� JVY[PsH� \ZHKH� JVTV� IHZL�� 6� VIQL[P]V� KLZ[H�
TLKPKH� t� NHYHU[PY�THPVY� WSHUPJPKHKL�UV� HZZLU[HTLU[V�KH�
SPUOH�

� �*VTV�ZL� [YH[H�KL�HZZLU[HY� J\Y]HZ�JVT�KP]LYZVZ� YHPVZ�
KPMLYLU[LZ�� JVUZ[Y\H� \TH� YtN\H� KL� YHPVZ� WHYH� YPZJHY� V�
[HISHKV��JVUMVYTL�PUKPJH�H�ÄN\YH�H�ZLN\PY!

+LWVPZ� KL� KLÄUPY� V� [HTHUOV� HWYV_PTHKV� X\L� KL]L� ZLY��
JVY[HKH�H�IHYYH�KL� [YPSOV�� MHsH�V�JVY[L�JVT�\T�HSPJH[L�KL�
JVY[L�UV�IPJV��JLYJH�KL�����TT�THPVY�KV�X\L�V�[HTHUOV�
ULJLZZmYPV�� (� PTWYLJPZqV� KV� JVY[L� L� V� HQ\Z[L� ÄUHS� KV�
JVTWYPTLU[V��ZqV�VI[PKVZ�JVT�\TH�SPTH��[YHUZ]LYZHSTLU[L�
HV�WLYÄS�KV�[YPSOV�
6\[YV� WYVJLZZV� t� V� KL� JVY[HY� V� [YPSOV�� [HTItT� ���� TT�
THPVY�KV�X\L�V�ULJLZZmYPV��JVT�\TH�ZLYYH�ÄUH��[PWV�[PJV�
[PJV��L�HQ\Z[HY�JVT�H\_xSPV�KL�\TH�SPTH���JVUMVYTL��KLZJYP[V�
HU[LYPVYTLU[L�
7VY�ÄT��HPUKH�Om�\TH�[LYJLPYH�HS[LYUH[P]H��JVY[HUKV�V�[YPSOV�
JVT� \T� KPZJV� HIYHZP]V� JPYJ\SHY�� JVSVJHKV� U\TH� WVU[H�
TVU[HKH�LSt[YPJH��[PWV�+YLTLS��WHYH�OVIIPZ[HZ�

*\Y]HZ�JVT�Z\WLY�LSL]HsqV�KqV�NYHsH�L�YLHSPZTV�n�THX\L[L��
:qV�VI[PKHZ�JHSsHUKV�V�SHKV�L_[LYUV�KH�SPUOH�JVT�[PYHZ�KL�
WHWLSqV� V\� THKLPYH� IHSZH�� JVT� ���� TT� KL� LZWLZZ\YH��
JVUMVYTL� H� ÄN\YH�� ;HTItT� HX\P� t� ULJLZZmYPV� HKV[HY� \T�
[YLJOV�KL�[YHUZPsqV�LU[YL�H�YL[H�L�H�J\Y]H�Z\WLY�LSL]HKH��

 Como traçar curvas para assentar os trilhos flexíveis.

SUPER-ELEVAÇÃO

COMO CORTAR O TRILHO FLEXÍVEL

CONSTRUA UM COMPASSO ADAPTANDO UM LÁPIS A 
UMA RÉGUA PARA DIVERSOS RAIOS DE CURVATURA.
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A Instalação Elétrica

(U[LZ�KL�PUPJPHY�H�PUZ[HSHsqV�KH�THX\L[L��MHTPSPHYPaL�
ZL�JVT�H�ZPTIVSVNPH�\[SPaHKH�UVZ�WYVQL[VZ�

INTERRUPTOR SIMPLES
FRATESCHI - REF. 41660 

CHAVE REVERSORA
FRATESCHI - REF. 41661 

PONTO DE ALIMENTAÇÃO DOS TRILHOS
COM AS TALAS DE LIGAÇÃO 41658 OU 41659

TRILHOS COM ISOLAMENTO SIMPLES

�� O interruptor ref. 41660 serve para cortar a energia de um   
 determinado trecho de linha, quando se deseja parar um trem e  
 deixar o outro circulando, na mesma linha.

��A chave reversora ref. 41661 é utilizada para inverter a polaridade dos   
 trilhos nas pêras e triângulos.

�� Isolamentos como este deverão ser previstos durante a fase de   
 assentamento dos trilhos.

��A alimentação dos trilhos será feita substituindo-se as talas comuns pelas   
 talas de ligação 41658 em L1, L2,... P1, P2, P3,... D1, D2, D3,...   
 E1, E2, E3,...etc e 41659 em T1, T2 ou T3.

��Isolamentos como este deverão ser previstos durante a fase de   
 assentamento dos trilhos.

CONVENÇÃO: 

ALAVANCA PARA FRENTE: TRECHO LIGADO 

  ALAVANCA PARA TRÁS: TRECHO DESLIGADO

RETIRE A TALA DE JUNÇÃO CORRESPONDENTE
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REGRAS IMPORTANTES PARA 
A INSTALAÇÃO ELÉTRICA

*VTV� VJVYYL� ZLTWYL�� H� WYPTLPYH� H[P[\KL� KL]L� ZLY� KL�
JVUZJPLU[PaHsqV�H� YLZWLP[V�KV�WYVISLTH��7LUZHY�HU[LZ�KL�
JVTLsHY��HV�PU]tZ�KV�[YHKPJPVUHS�¸]HTVZ�MHaLY�WHYH�YLZVS]LY�
KLWVPZ¹�� *\Y[VZ� JPYJ\P[VZ�� TH\Z� JVU[H[VZ�� PU[LYY\Ws�LZ�
PULZWLYHKHZ�� WVKLT� ZLY� L]P[HKHZ� JVT� H[P[\KLZ� ZPTWSLZ�
KL� TL[VKPaHsqV� JVUZ[Y\[P]H�� X\L� KL]L� ZLY� HWSPJHKH�
KLZKL�H�[VTHKH�KL�JVYYLU[L��UH�WHYLKL��H[t�V�TV[VY�KHZ�
SVJVTV[P]HZ�

=HTVZ�nZ�KPJHZ!

� 6�ÄV�KL�HSPTLU[HsqV��X\L�SL]H�H�MVYsH�KLZKL�H�WHYLKL�H[t�
VZ�JVU[YVSHKVYLZ��KL]L�ZLY�¸JHIV�WHYHSLSV���_����V\���_���¹�
� (Z�[VTHKHZ� �WS\NZ��KL]LT�ZLY�KV�[PWV�YLMVYsHKV��<ZHY��

KL� WYLMLYvUJPH�� HX\LSHZ� J\QH� Ä_HsqV� UVZ� WPUVZ� ZLQH� MLP[H�
H[YH]tZ��KL�WHYHM\ZVZ�
� i�ZLTWYL�IVT�[LY��HSN\THZ�[VTHKHZ�WHYH�SPNHY�[VKVZ�VZ�

JVU[YVSHKVYLZ��KLP_HUKV�\TH�V\�K\HZ�KL�YLZLY]H�WHYH�SPNHY�
\TH�L_[LUZqV�V\�\T�ZVSKHKVY�WHYH�LML[\HY�YLWHYVZ��L[J�
� i�LZZLUJPHS� [LY�\TH�JOH]L�NLYHS��WY}_PTH�HV�WHPULS�KL�

JVTHUKV�� HStT� KL� \TH� S\a� WPSV[V�� JVUMVYTL� H� PUKPJHsqV�
ZLN\PU[L!

� ;VKH� H� PUZ[HSHsqV� KL]L� ZLY� MLP[H� JVT� JHIPUOV� ÅL_x]LS�
MVYULJPKV�WLSH�-9(;,:*/0�JVUMVYTL�HIHP_V!

� =,94,3/6�9LM� ������ �� 7HYH� HSPTLU[HsqV� KVZ� [YPSOVZ�
WVZP[P]VZ!�3���3���3��
� 79,;6� 9LM� ������ �� 7HYH� HSPTLU[HsqV� KVZ� [YPSOVZ�
ULNH[P]VZ!�;���;���;��
� =,9+,� 9LM�� ������ �� (SPTLU[HsqV� KHZ� IVIPUHZ� KVZ�
KLZ]PVZ��HJLZZ}YPVZ�L�SoTWHKHZ!�9���*���9���*���L[J���
� (4(9,36� 9LM�� ������ �� 9L[VYUV� KHZ� IVIPUHZ� KVZ�
KLZ]PVZ��HJLZZ}YPVZ�L�SoTWHKHZ��PUKPJHKV�JVT�H�SL[YH�(�

(�JHKH�ÄV��UV�WYVQL[V�KV�WHPULS�KL�JVTHUKV��JVYYLZWVUKL�
V\[YV� UV� WYVQL[V� LSt[YPJV� KVZ� [YPSOVZ�� PKLU[PÄJHKVZ� WLSH�
TLZTH�SL[YH��TLZTV�U�TLYV�L�TLZTH�JVY�
7HYH� V\[YHZ� SPNHs�LZ� LZWLJPHPZ�� WVKL�ZL� \ZHY� JVYLZ��
LZWLJPHPZ��JVTV�THYYVT��Ha\S��SHYHUQH��L[J�
� (� PUZ[HSHsqV�KL]L�ZLY� MLP[H� [V[HSTLU[L�ZVI�V� [HISHKV�L�

UqV�KL]L�WVZZ\PY�LTLUKHZ�KLZULJLZZmYPHZ�KL�ÄVZ��;VKHZ�
HZ�LTLUKHZ�UVYTHPZ�KL�PUZ[HSHsqV�ZLYqV�MLP[HZ�JVT��JVULJ�
[VYLZ��KL�WVSPL[PSLUV�KH�THYJH�:05+(3��\[PSPaHKVZ�LT�[LSLMV�
UPH��*HZV�UqV�ZLQH�WVZZx]LS�L]P[HY�H�LTLUKH��L�H�TLZTH�UqV�
W\KLY� ZLY� MLP[H� JVT� JVULJ[VY� HWYVWYPHKV�� MHsH�H� HZZPT!

� (�L_[YLTPKHKL�KL�JHKH�JHIPUOV�H�ZLY�Ä_HKV�UV�JVULJ[VY��
KL]L�ZLY�KLZJHZJHKH�ZLT�KHUPÄJHY�HZ�WLYUHZ�KV�JHIPUOV�
�¸WLYUH¹�$�JHKH�\T�KVZ� ÄVZ�X\L�JVTW�LT�V�JHIPUOV��L�
LZ[HUOHKH� �YLJVILY[H� JVT� ZVSKH� KL� LZ[HUOV�� WHYH� X\L� V�
WHYHM\ZV�KV�JVULJ[VY�UqV�KHUPÄX\L�V�JHIPUOV�
� +LZKL� Z\H� VYPNLT�� H[t� V� WHPULS� KL� JVTHUKV�� VZ� ÄVZ�

KL]LT�ZLN\PY�[YHQL[VZ�ILT�KLÄUPKVZ�� MVYTHUKV�MLP_LZ�KL�
ÄVZ�WHZZHUKV�WVY�IHP_V�KV�[HISHKV���ZLN\UKV�HZ�KPYLs�LZ�
WYPUJPWHPZ�KV�TLZTV�

� (�T\KHUsH�KL�KPYLsqV�KVZ�ÄVZ��WHYH�JOLNHY�H[t�V�WHPULS�
KL]L�ZLY�MLP[H�WHZZHUKV�VZ�TLZTVZ�WVY�KLU[YV�KL�¸WP[�LZ¹��
X\L�ZqV�HYNVSHZ�KL�SH[qV�JVT�YVZJH�ZVILYIH�LT�\TH�KHZ�
L_[YLTPKHKLZ�

� <[PSPaL� L[PX\L[HZ� WHYH� PKLU[PÄJHY� VZ� ÄVZ� H� ÄT� KL� WVKLY�
YLJVUOLJv�SVZ�THPZ�MHJPSTLU[L�LT�JHZVZ�KL�THU\[LUsqV�
� 8\HUKV� JVY[HY� VZ� ÄVZ� WHYH� Ä_m�SVZ� HVZ� JVULJ[VYLZ��

]LYPÄX\L� V� JVTWYPTLU[V� WHYH� X\L� � VZ� TLZTVZ� ÄX\LT�
LZ[PJHKVZ�� L]P[HUKV� X\L� MVYTLT� ¸IHYYPNHZ¹�� ,T� ZLN\PKH�
HTHYYL�VZ�JVT�IHYIHU[L�MVYTHUKV�MLP_LZ�
� 0TLKPH[HTLU[L�HU[LZ�KV�WHPULS��ZVI�V�[HISHKV��KL]L�ZL�[LY�

\T�JVULJ[VY�WHYH�JHKH�ÄV�X\L�JOLNH��6Z�ÄVZ�X\L�]qV�WHYH�V�
WHPULS�KL]LT�[LY�\TH�JLY[H�MVSNH�L�KL]LT�JOLNHY�U\T��UPJV�
¸JOPJV[L¹��JVUQ\U[V�KL�MLP_LZ��HTHYYHKVZ��WHYH�WLYTP[PY�X\L�
ZL�YLTV]H�V�WHPULS�LT�JHZVZ�KL�THU\[LUsqV��

� Enrole um fio sobre o outro.
� Reforce a emenda com solda de estanho.
��Cubra a emenda com uma capa protetora (Espaguete).

USANDO “PITÕES” DE LATÃO VOCÊ PODERÁ 
PASSAR OS FIOS PELO MELHOR CAMINHO

CONECTORES

FEIXES DE FIOS

PAINEL

CAPA PROTETORA (ESPAGUETE)
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O Cenário

�:<.,9046:�8<,�;6+6:�6:�796*,::6:�(79,�
:,5;(+6:�(8<0��8<(5+6�(730*(+6:�
7,3(�7904,09(�=,A��:,1(4�;,:;(+6:�
¸5<4�*(5;6¹�+(�4(8<,;,��,4�36*(3�

:,7(9(+6��8<,�76<*6�(7(9,h(��(;i�8<,�
=6*Ì�;,5/(�(+8<090+6�*65-0(5h(�,�79Í;0*(�

7(9(�796::,.<09�,�(730*Í�36��*64�
8<(30+(+,��,4�;6+(�(�,?;,5:²6�+(�4(8<,;,��

,U[LUKL�ZL� WVY� JLUmYPV� KL� \TH� THX\L[L� H�
JVTWSLTLU[HsqV�ULJLZZmYPH�WHYH�X\L�V� [YLT�UqV�
ÄX\L�PZVSHKV�KH�UH[\YLaH�L�KV�JVU[L_[V�ZVJPHS��KVZ�

X\HPZ� t� WHY[L� PU[LNYHU[L�� <TH� MLYYV]PH� LT� X\L� L_PZ[HT�
HWLUHZ� [YLUZ�� [YPSOVZ�L�HSN\THZ�JVUZ[Y\s�LZ� PZVSHKHZ��V\�
TLZTV� HSN\THZ� WV\JHZ� mY]VYLZ� ZVS[HZ�� t� \T� [YHIHSOV�
¸MYPV�L�PUJVTWSL[V¹��(ZZPT�JVTV�H�UH[\YLaH�Km�V�[VX\L�KL�
WYLZLUsH�KH�]PKH�UHZ�JLUHZ�YLHPZ��LSH�KL]L�ULJLZZHYPHTLU[L�
MHaLY�V�TLZTV�LMLP[V�UH�Z\H�TPUP�MLYYV]PH�

,U[YL[HU[V��t�WYLJPZV�X\L�OHQH�OHYTVUPH��LX\PSxIYPV�L�ZLU[PKV�
KL� YLHSPKHKL� LT� [\KV� V� X\L� MVY� WSHULQHKV� L� L_LJ\[HKV��
WVPZ�KLJVYHY�H�THX\L[L��t�JVTV�WPU[HY�\T�X\HKYV�LT�[YvZ�
KPTLUZ�LZ��(PUKH�X\L�T\KLT�VZ�TH[LYPHPZ�L�HZ�[tJUPJHZ��
V�WYVISLTH�ImZPJV�t�V�TLZTV!�9,796+<A09�-0,34,5;,�
(�5(;<9,A(�

(�ZLX\vUJPH�KL�HWYLZLU[HsqV�KVZ�KP]LYZVZ�[}WPJVZ�KLZ[H�
L[HWH� KL� [YHIHSOV� t� H� ZLX\vUJPH� [LJUPJHTLU[L� JVYYL[H� H�
ZLY�ZLN\PKH��JVTLsHUKV�JVT�H�JVUMLJsqV�KV�YLSL]V��KVZ�
[�ULPZ��KH�]LNL[HsqV�YHZ[LPYH��KVZ�YPVZ�L�SHNVZ��KH�KLJVYHsqV�
KH�]PH�WLYTHULU[L��KHZ�JVUZ[Y\s�LZ�L�KH�KLJVYHsqV�ÄUHS�



MLYYV]PHZ�WHYH�]VJv�JVUZ[Y\PY

50

A CONFECÇÃO DO REVELO

(�MV[VNYHÄH�KH�WmNPUH�HU[LYPVY�TVZ[YH��LT�WYPTLPYV�WSHUV��
H�JVUMLJsqV�KL�\TH�TVU[HUOH�MLP[H�JVT�WSHJHZ�KL�PZVWVY��
KL� ��� TT�� KL� LZWLZZ\YH�� L� LT� ZLN\UKV� WSHUV�� \TH�
TVU[HUOH� MLP[H� WLSV� TLZTV� WYVJLZZV�� Qm� YL]LZ[PKH� JVT�
WHWLS�OPNPvUPJV��JVUMVYTL�]LYLTVZ�HKPHU[L�
6IZLY]L�X\L�HZ�WSHJHZ�KL�PZVWVY�ZqV�LTWPSOHKHZ�L�ZLY]LT�
WHYH� KLSPULHY� HWLUHZ� V� JVU[VYUV� L_[LYUV� KH� TVU[HUOH��
ZLUKV�X\L�V�TPVSV�PU[LYUV�t�VJV�
(�JVSHNLT�KHZ�WSHJHZ�KL� PZVWVY�t� MLP[H�JVT�JVSH�IYHUJH�
KPS\xKH�JVT�PN\HS�X\HU[PKHKL�KL�mN\H�L�HWSPJHKH�JVT�WPUJLS��
(�JVSH�WVKL�ZLY�KL�X\HSX\LY�THYJH!�;LUHa��*HZJVYLa��L[J�
6�TLSOVY�ZPZ[LTH�JVUZPZ[L�LT�JVY[HY�H�WSHJH�KL�PZVWVY�UH�
MVYTH�HWYV_PTHKH��L�KLWVPZ�KL�Ä_HKH�JVT�H�JVSH�LT�Z\H�
WVZPsqV� KLÄUP[P]H�� MHaLY� VZ� HJLY[VZ� ÄUHPZ� JVT� H� WY}WYPH�
ZLYYH��V\�JVT�\TH�NYVZH��(�ZLYYH�HKLX\HKH�WVKLYm�ZLY�KV�
[PWV�WHYH�HYJV�THU\HS��KL���¹�_����¹��WHYH�JVY[L�KL�TL[HPZ��
n�]LUKH�LT�SVQHZ�KL�MLYYHNLUZ�L�TH[LYPHPZ�WHYH�JVUZ[Y\sqV�

6\[YV� WYVJLZZV� t� V� X\L� \[PSPaH� \T� MLYYV� KL� ZVSKHY� KL� UV�
TxUPTV����^H[[Z��6� JHSVY� KH�WVU[H� KV� ZVSKHKVY� JH\ZH� H�
L]HWVYHsqV�PUZ[HU[oULH�KV�PZVWVY��X\L�ZL�KLP_H�JVUMVYTHY��
ZLT�THPVYLZ�WYVISLTHZ�
5qV� t� HIZVS\[HTLU[L� ULJLZZmYPV� X\L� H� TVU[HUOH� ZLQH�
[V[HSTLU[L�JVUZ[Y\xKH�KL�PZVWVY�THJPsV��WVKLUKV�ZL�VW[HY��
WVY�\TH�LZWtJPL�KL�HYTHsqV�PU[LYUH��MLP[H�H�WHY[PY�KL�WSHJHZ�
L�YL[HSOVZ�KLZ[L�TH[LYPHS��JVUMVYTL�PUKPJHKV�HIHP_V�
7LYKL�ZL�HZZPT�\T�WV\JV�KL�YLZPZ[vUJPH��THZ�NHUOH�ZL�LT�
LJVUVTPH�
(�MV[V�HU[LYPVYTLU[L�TVZ[YHKH�PS\Z[YH�[HTItT�H�ULJLZZPKHKL�
KL� ZL� MHaLY� LU[HSOLZ� L� YLJVY[LZ� LZWLJPHPZ� LT� M\UsqV� KH�
WYLZLUsH� KL� WVY[HPZ� KL� [�ULPZ�� V\� HYYPTVZ� KL� H[LYYVZ� LT�
JHILJLPYHZ� KL� WVU[LZ�� L[J�� +LÄUPKV� HZZPT� V� WHUVYHTH�
NLYHS�KV�YLSL]V��WHZZH�ZL�H�\TH�ZLN\UKH�MHZL�KV�WYVJLZZV��
X\HS�ZLQH��H�KL�JVTLsHY�H�KHY�HJHIHTLU[V�UHZ�TVU[HUOHZ��
JVY[LZ�L�H[LYYVZ�
0UPJPH�ZL� JVY[HUKV�\TH�IVH�X\HU[PKHKL�KL� [PYHZ�KL�WHWLS�
WHYKV� LZWLZZV� JVT� ���� JT� KL� SHYN\YH�� L� JVTWYPTLU[V�
]HYPHUKV�KL����H����JT��,ZZHZ�[PYHZ�ZLYqV�JVSHKHZ�ZVIYL�
H� HYTHsqV� KL� PZVWVY� WHYH� SOL� JVUMLYPY� \TH� YLZPZ[vUJPH�
Z\WLYÄJPHS�L�KHY�MVYTH�KL�THPVY�JVU[PU\PKHKL�HV�YLSL]V��,SHZ�
UqV�WYLJPZHT�ZLY�Ä_HKHZ�[VKHZ�U\TH�KPYLsqV�WYLMLYLUJPHS��
THZ� WVKL�ZL� HS[LYUHY� HSN\THZ� [PYHZ� UH� WVZPsqV� ]LY[PJHS��
JVT�V\[YHZ�PUJSPUHKHZ��V\�TLZTV�OVYPaVU[HPZ�
,Z[H� Ä_HsqV� t� MLP[H� HWSPJHUKV�ZL� JVSH� IYHUJH� KPS\xKH� H�
����JVT�mN\H� ZVIYL� V� PZVWVY� L� ZVIYL� H� Z\WLYMxJPL�THPZ�
mZWLYH�KV�WHWLS�WHYKV��,ZWL[L�HSN\UZ�HSÄUL[LZ�UVZ�WVU[VZ�
VUKL�OV\]LY�KPÄJ\SKHKLZ�WHYH�H�HKLYvUJPH�KV�WHWLS�WHYKV��
7YV]VX\L� HSN\THZ� ZHSPvUJPHZ� L� YLLU[YoUJPHZ� UH� Z\WLYMxJPL�
KHZ� TVU[HUOHZ�� WHYH� X\L� UqV� ÄX\LT� WHYLJLUKV� \T�
NYHUKL� ¸IVSV� KL� HUP]LYZmYPV¹�� (� NYHsH� KH� UH[\YLaH� LZ[m�
L_H[HTLU[L�UH�MHS[H�KL�ZPTL[YPH��X\L�UqV�KLP_H�V�WHUVYHTH�
ÄJHY�JHUZH[P]V�
(�[LYJLPYH�L��S[PTH�MHZL�t�H�HWSPJHsqV�KV�¸WHWLS�OPNPvUPJV¹�
ZVIYL�V�YLSL]V�Qm�YLJVILY[V�JVT�WHWLS�WHYKV�
,ZJVSOH� \T� [PWV� KL� WHWLS� OPNPvUPJV� IHYH[V� L� NYVZZLPYV� L�
JVY[L�T\P[VZ�WLKHsVZ�KL����H����JT�KL�JVTWYPTLU[V�WLSH�
SHYN\YH�KV�YVSV��(WSPX\L�H�JVSH�IYHUJH�KPS\xKH�ZVIYL�V�WHWLS�
WHYKV� \[PSPaHUKV�ZL� KL� \T�WPUJLS� L� HWSPX\L� VZ� YL[oUN\SVZ�
KL�WHWLS�OPNPvUPJV�ZVIYL�H�JVSH�LZWHYYHTHKH��(NVYH�ZPT��
ZLYm�PU[LYLZZHU[L�WYLZ[HY��H[LUsqV�UH�KPYLsqV�KHZ�Y\NHZ�KV�

WHWLS�OPNPvUPJV�� �,SHZ�]qV� PTP[HY�L_H[HTLU[L�H�Y\NVZPKHKL�
Z\WLYÄJPHS�KV�[LYYLUV��JH\ZHKH�WLSH�JO\]H�L�WLSV�]LU[V��(�
KPYLsqV�WYLMLYLUJPHS�KLZ[HZ�Y\NHZ�t��]PH�KL�YLNYH��H�]LY[PJHS��
9LWP[H� H� VWLYHsqV� THPZ� K\HZ� V\� [YvZ� ]LaLZ�� HWSPJHUKV�
V\[YHZ�JHTHKHZ�KL�WHWLS�OPNPvUPJV�
8\HUKV�[P]LY�[LYTPUHKV��WHZZL�\TH��S[PTH�KLTqV�KL�JVSH�
IYHUJH�KPS\xKH��LT�[VKV�V�YLSL]V��WHYH�THPVY��JVUZPZ[vUJPH�
7LSV� MH[V�KL�HZ� Y\NHZ�ZLYLT�T\P[V�\UPMVYTLZ��V�X\L�UqV�
VJVYYL�UH�UH[\YLaH��t�ULJLZZmYPV�X\LIYHY�\T�WV\JV�LZZH�
TVUV[VUPH�� <ZHUKV�THZZH� ÄUH� WHYH� WHYLKLZ�� n� IHZL� KL�
SH[L_� KH� *VYHS� V\� :\]PUPS�� ]LUKPKH� LT� SH[HZ� � KL� ���� RN��
JVUZLN\L�ZL�UqV�Z}�[PYHY�H�HY[PÄJPHSPKHKL�KV�WHWLS�OPNPvUJPV�
JVTV�JYPHY�UV]VZ�LMLP[VZ�LUJVU[YHKVZ�UH�UH[\YLaH�
(�THZZH�t�HWSPJHKH�JVT�V�KLKV�WVSLNHY��LZWHYYHTHUKV�H�
ZVIYL� HZ� Y\NHZ� KV� WHWLS�� LT� X\HU[PKHKL� UqV� L_JLZZP]H��
THZ�V�Z\ÄJPLU[L�WHYH�KPZMHYsHY�¸\T�WV\JV¹�HZ�Y\NHZ�
,MLP[VZ�LZWLJPHPZ��JVTV�YVJOHZ�LZ[YH[PÄJHKHZ��ZqV�VI[PKVZ�
HWSPJHUKV�ZL�THPZ�KL�\TH�KLTqV�KL�THZZH��,UX\HU[V�H�
THZZH�LZ[m��TPKH��t�KPÄJPS��KL�ZLY�[YHIHSOHKH��THZ�[qV�SVNV�
HKX\PYH� \T�WV\JV�KL� JVUZPZ[vUJPH�� WVKLYm� ZLY� LZJ\SWPKH�
JVT�\T�JPUaLS��MHJH�KL�WVU[H��L[J���

A CONSTRUÇÃO DOS TÚNEIS

<TH�[LU[HsqV�X\L�Z\ITL[L�V�MLYYLVTVKLSPZ[H��WYPUJPWHSTLU[L�
VZ�UV]H[VZ��t�H�KL�X\LYLY�YLWYVK\aPY�LT�Z\H�THX\L[L��¸[\KV�H�
X\L�[LT�KPYLP[V¹!�YPVZ��SHNVZ��WVU[LZ��[�ULPZ��LZ[Hs�LZ��JPKHKLZ��
]PSHZ��TPUHZ�L�X\HUKV�UqV��\T�HLYVWVY[V��\TH�PNYLQH�JVT�Z\H�
WYHsH��V\�H[t�TLZTV�\T�JHTWV�KL�M\[LIVS��9LZ\S[HKV!�\TH�
mY]VYL�KL�5H[HS�
6�[�ULS�MHa�WHY[L�KH�[LU[HsqV��7VYtT�nZ�]LaLZ�t�TLSOVY�UqV�[LY�
\T�[�ULS��KV�X\L�WVZZ\PY�\T��THS�YLWYVK\aPKV��:LN\LT�HX\P�
HSN\THZ�KPJHZ�L�JVTLU[mYPVZ�H�YLZWLP[V�KVZ�[�ULPZ�
:L�H�THX\L[L�t�WLX\LUH�L�WYLKVTPUHU[LTLU[L�WSHUH��U\UJH�
ZL�WVKL�JVSVJHY�\T�[�ULS�U\T�JHU[V�KV�[HISHKV��Z}�WHYH�ZL�]LY�
V�[YLT�LU[YHY�KL�\T�SHKV�L�ZHPY�KV�V\[YV��,Z[LZ�ZqV�JOHTHKVZ�
¸[�ULPZ�KL�IYPUX\LKV¹�L�WVKLT�ZLY�}[PTVZ�WHYH�¸[YLUaPUOVZ�KL�
WPSOH¹��THZ�LZ[qV�T\P[V� SVUNL�KH�YLHSPKHKL�KH�UH[\YLaH��:\H�
WYLZLUsH�Z}�t�Q\Z[PÄJHKH�ZL�MVY�WHYH�ZH[PZMHaLY�V�ÄSOV�JHs\SH�
KL�X\H[YV�HUVZ��V\�JVPZH�WHYLJPKH�
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6Z�[�ULPZ�ZqV�VIYHZ�JHYHZ�KL�LUNLUOHYPH�MLYYV]PmYPH�X\L�Z}�
ZL�Q\Z[PÄJHT�X\HUKV�V�H\TLU[V�KV�J\Z[V�KV�[YHsHKV�WHYH�
ZL�JVU[VYUHY�\TH�TVU[HUOH��MVY�T\P[V�LSL]HKV��V\�X\HUKV�
ZL� [VYUL� ULJLZZmYPV� \ZHY� \TH� YHTWH� L_JLZZP]H� WHYH�
[YHUZWVY�V�TVU[L��V\�TLZTV�X\HUKV�\T�JVY[L�MVY�PU]Pm]LS�
<TH�]La�LZ[\KHKV�V�JLUmYPV�L�KLÄUPKV�V�SVJHS��H�L_[LUZqV�
L�V�WLYJ\YZV�KH�SPUOH�KLU[YV�KH�TVU[HUOH��H�JVUZ[Y\sqV�KV�
[�ULS�t�HWLUHZ�\T�WHZZV�

COMO CONSTRUIR O TÚNEL

7YPTLPYHTLU[L� t� WYLJPZV� TVU[HY� VZ� WVY[HPZ� L� Ä_m�SVZ� HV�
[HISHKV��[HYLMH�X\L�t�MLP[H�HW}Z�H�Ä_HsqV�KVZ�[YPSOVZ��7VKL�
ZL� Qm�JVSVJHY�HZ�WHYLKLZ� SH[LYHPZ�KL�WLKYH��X\L�MVYTHT�V�
HYYPTV�KL�ZHxKH�KV�[�ULS�
8\HUKV� H� SPUOH� LU[YH� UV� [�ULS� LT� [YLJOV� YL[V�� WVKL�ZL�
ZPTWSLZTLU[L� JVSVJHY� WVY� [YmZ� KV� WVY[HS� \TH� JHY[VSPUH�
JPUaH��J\Y]HKH��X\L�KHYm�\TH�PKtPH�WYPTmYPH�KV�PU[LYPVY�KV�
[�ULS��WVYtT�KL�WV\JV�LMLP[V�YLHSxZ[PJV�
<TH�JVUZ[Y\sqV�THPZ�WLYMLP[H��t�H�X\L�\[PSPaH�V�PZVWVY�
7HYH� LZ[H� ZVS\sqV�� WV\JV� PTWVY[H� ZHILY� ZL� V� [�ULS� ZL�
KLZLU]VS]L�LT�[YLJOV�YL[V�V\�J\Y]V�KH�SPUOH�

9LJVY[HT�ZL�[PYHZ�KL�PZVWVY�X\L�[LUOHT�HWYV_PTHKHTLU[L�
V� TLZTV� JVU[VYUV� KLÄUPKV� WLSV� WVY[HS�� ,Z[HZ� [PYHZ� KL�
PZVWVY��JVSHKHZ�JVT�JVSH�IYHUJH�\THZ�ZVIYL�HZ�V\[YHZ��ZqV�
Q\Z[HWVZ[HZ�HV�WVY[HS�KL�LU[YHKH�
+LWVPZ� X\L� H� JVSH� ZLJV\�� SP_H�ZL� \T� WV\JV� H� Z\WLYMxJPL�
PU[LYUH�KV�PZVWVY�WHYH�KPZMHYsHY�V�ZL\�HZWLJ[V�WVSPNVUHS�
<T�UV]V�WHZZV�t�THZZLHY�PU[LYUHTLU[L�V�[�ULS�WHYH�HJHIHY�
KLÄUP[P]HTLU[L�JVT�LZ[L�HZWLJ[V�WVSPNVUHS��<ZL�THZZH�ÄUH�
WHYH�WHYLKL��KH�:\]PUPS��]LUKPKH�LT�SH[HZ�KL�����2N�
-HsH�\T�HYYLTH[L�WLYMLP[V�UV�LUJVU[YV�KV�WSmZ[PJV�KV�WVY[HS�
JVT�HZ�WHYLKLZ�PU[LYUHZ�KV�PZVWVY��WYLLUJOLUKV�[VKHZ�HZ�
KPMLYLUsHZ�JVT�H�THZZH�ÄUH�
,TIVYH� LZ[HZ� WHYLKLZ� PU[LYUHZ� KL]HT� HJVTWHUOHY� H�

J\Y]H[\YH� KV� WVY[HS� t� IVT�X\L� ZLQHT� mZWLYHZ�� V� X\L� ZL�
JVUZLN\L� LZWHYYHTHUKV� H�THZZH� ÄUH� JVT�\TH� MHJH� KL�
KLU[LZ�KL�ZLYYH��7VYtT��J\PKHKV��UqV�L_HNLYL�
*VT�H�ZVS\sqV�KV�PZVWVY��\T�[HU[V�THPZ�[YHIHSOVZH��t�JSHYV��
WVKL�ZL�JVUZ[Y\PY� [�ULPZ�LT�J\Y]HZ��V�X\L�UqV�t�WVZZx]LS�
JVT�H�JHY[VSPUH��(StT�KV�X\L��ZL\�HZWLJ[V�KLTHZPHKV�SPZV�
L� H� PTWVZZPIPSPKHKL� KL� \T� IVT� HYYLTH[L� JVT� V� WVY[HS��
LSPTPUHT� KL� ]La� LZ[H� ZVS\sqV�� WHYH� HX\LSLZ� X\L� L_PNLT�
ÄKLSPKHKL��TLZTV�UVZ�SVJHPZ�TLUVZ�]PZx]LPZ�KH�THX\L[L�
(U[LZ�KL�MLJOHY�V�[�ULS�t�IVT�X\L�Qm�ZL�MHsH�V�LTWLKYHTLU[V�
KH�SPUOH�LT�ZL\�PU[LYPVY��+LWVPZ�KL�[\KV�WYVU[V�L�H�TVU[HUOH�
JVILY[H�L�MLJOHKH��ZLYm�KPMxJPS�[YHIHSOHY�KLU[YV�KV�TLZTV��
5V�LZWHsV�X\L�ÄJH�LU[YL�HZ�WLKYHZ�SH[LYHPZ�KV�[�ULS�WVKL�
ZL�WYL]LY�\TH�]HSL[H�WHYH�LZJVHTLU[V�KL�mN\H�

ANTES DA PINTURA, MAIS ALGUMAS DICAS

5qV� t� ULJLZZmYPV� ULT�TLZTV� YLJVTLUKHKV�� UH�THPVYPH�
KHZ� ]LaLZ�� X\L� ZL� MHsH� V� [�ULS� MLJOHKV� LT� [VKH� H� Z\H�
L_[LUZqV�� 8\HZL� ZLTWYL� ��� H� ��� JT� KL� L_[LUZqV� ZqV�
Z\ÄJPLU[LZ�H�WHY[PY�KV�WVY[HS�KL�LU[YHKH���;\KV�KLWLUKLYm�
KV�oUN\SV�V\�KH�WVZPsqV�LT�X\L�VZ�LZWLJ[HKVYLZ�]LYqV�V�
[�ULS�
6�[�ULS�HILY[V�[LT�H�]HU[HNLT�KL�ZL�WVKLY�[LY�HJLZZV�HVZ�
[YLUZ�L�n�SPUOH��WVY�IHP_V�KV�[HISHKV��0Z[V�WLYTP[L�ZVJVYYV�
LT�HJPKLU[LZ��L�WVZZPIPSPKHKL�KL�SPTWLaH�KPYL[H�KVZ�[YPSOVZ�

A PINTURA DO TÚNEL

<ZHUKV� [PU[H� :\]PUPS� Sm[L_� IYHUJH� V\� HYLPH�� JVUZLN\L�ZL�
VI[LY�[VUZ�KL�JPUaH�LZJ\YV�\[PSPaHUKV�JVYHU[LZ�LT�IPZUHNHZ�
KH� WY}WYPH� :\]PUPS�� KH� *VYHS� V\� ?HKYLa�� 6Z� JVYHU[LZ�
\[PSPaHKVZ� ZqV!� V� WYL[V�� V� THYYVT� L� V� ]LYKL�� (WLZHY� KH�
-9(;,:*/0�WYVK\aPY�ZL\�WVY[HS���� �U\TH�JVY�LT�X\L�V�
WY}WYPV�WSmZ[PJV�PTP[H�WLKYH��V�HZWLJ[V�KH�[PU[H�n�IHZL�KL�
Sm[L_�t�THPZ�YLHS�L�[VYUH�WVZZx]LS�H�WPU[\YH��PU[LYUH�KV�[�ULS��
UH�TLZTH�[VUHSPKHKL�
7VY[HU[V!� \TH� WYPTLPYH� KLTqV� PUJVYWHKH� KL� \T� JPUaH�
LZJ\YV�� (JYLZJLU[HUKV�ZL� HV� JPUaH� V\[YVZ� [VUZ� KL� JPUaH�
LZ]LYKLHKV� L� THYYVT� LZJ\YV� ]HP�ZL� THUJOHUKV� V� [�ULS�
PU[LYUH� L� L_[LYUHTLU[L�� JVT� H� WYPTLPYH� KLTqV� HPUKH�
YHaVH]LSTLU[L� MYLZJH�WHYH�X\L�OHQH�\TH�JVU[PU\PKHKL�KL�
[VUZ�

TÚNEL DE BRINQUEDO UTILIZADO SOMENTE 
NOS TRENZINHOS A PILHA.

1 - Linha Simples
2 - Linha dupla com túnel simples (espaçamento 58,0 mm)
3 - Linha dupla com túnel duplo (espaçamento 120,0 mm)

ISOPOR

RECORTAR
O EXCESSO

INTERIOR DO TÚNEL FEITO COM
O USO DE PLACAS DE ISOPOR
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DECORAÇÃO FINAL DO TÚNEL

(Z�YLNP�LZ�YVJOVZHZ��LT�TVU[HUOHZ�KL�WVY[L�NYHUKL��ZqV�
SVJHPZ�YPJVZ�LT�UHZJLU[LZ�KL�mN\H�L�]LNL[HsqV�HI\UKHU[L��
*VSL� NYHTH� ]LYKL� LT� ]mYPVZ� WVU[VZ�� LU[YLTLHKVZ� nZ�
WLKYHZ��L[J���
<T� WLZZVHS� KL�THU\[LUsqV� KL� SPUOH�� WY}_PTV� n� LU[YHKH�
KV�[�ULS��Km�\T�]PZ\HS�PU[LYLZZHU[L�L�WP[VYLZJV�n�THX\L[L�

A VEGETAÇÃO

:L� ]VJv� ZLN\P\� JVUVZJV� V� X\L� MVP� WYVWVZ[V� UH� ZLsqV�
HU[LYPVY��Z\H�THX\L[L�LZ[m�WYVU[H�WHYH�YLJLILY�H�]LNL[HsqV�
YHZ[LPYH�
(U[LZ��WVYtT��t�ULJLZZmYPV�WPU[HY�V�YLSL]V�UH�JVY�KH�[LYYH�
<T�KVZ�WVU[VZ�JVUZPKLYHKVZ�PTWVY[HU[LZ�UVZ�Tt[VKVZ�HX\P�
WYVWVZ[VZ�t�X\L�HZ�[PU[HZ��JVSHZ�L�JVYHU[LZ�ZLQHT�ZVS�]LPZ�
LT� mN\H�� L� JVT� \TH� JHYHJ[LYxZ[PJH� KL� ZLYLT� TH[LYPHPZ�
JVUZPKLYHKVZ�¸SPTWVZ¹��PZ[V�t��X\L�UqV�ÄX\LT�PTWYLNUHKVZ�
UHZ�TqVZ�KV�TVKLSPZ[H��KHUKV�nZ�TLZTHZ�\T�HZWLJ[V�KL�
MHS[H�KL�OPNPLUL�V\�SPTWLaH��*VTV�JHYHJ[LYxZ[PJH�KLJVYYLU[L��
HJYLZJLU[HTVZ� X\L� LZ[L� WYVJLZZV� \[PSPaH� TH[LYPHPZ� UqV�
[}_PJVZ�

PINTAR O RELEVO NA COR DA TERRA

����SP[YV�KL�[PU[H�Sm[L_�:<=0503��)YPJR�U¢����V\�� �
� *69(3(;,?��4HYYVT�*HMt�U¢�����
� ��SP[YV�KL�[PU[H�Sm[L_�:<=0503��(THYLSV�;LYYH�U¢���V\������

� *69(3(;,?��6JYL�*VSVUPHS�U¢�����
� ��SP[YV�KL�[PU[H�Sm[L_�:<=0503��=LYTLSOV�*HYKPUHS�U¢���V\��

� *69(3(;,?��=LYTLSOV�4HUKHYPT�U¢�����
� ��SP[YV�KL�[PU[H�Sm[L_�:<=0503��=LYKL�4\ZNV�U¢����V\�����

� *69(3(;,?��4\ZNV�U¢�����
� ��WPUJLS�JOH[V�KL����H����TT�KL�SHYN\YH�

(� [VUHSPKHKL� WYLKVTPUHU[L� ]HP� KLWLUKLY� KH� YLNPqV� X\L�
LZ[P]LY� ZLUKV� YLWYVK\aPKH�� (� [PU[H� )YPJR� PTP[H� ÄLSTLU[L� H�
JOHTHKH� ¸[LYYH� YV_H¹�� WY}WYPH� KL� YLNP�LZ� KL� HNYPJ\S[\YH�

KLZLU]VS]PKH�� 6� (THYLSV� ;LYYH� YLWYVK\a� H� [LYYH� IYHUJH��
HYLUVZH�� L� V� =LYTLSOV� *HYKPUHS�� H� [LYYH� YVZHKH�� 7VYtT�
U\UJH� ZL� [LT� UH� UH[\YLaH�� \TH� [LYYH� KL� JVY� \UPMVYTL��
7VY[HU[V�� X\HSX\LY� X\L� ZLQH� H� JVY� WYLKVTPUHU[L� ZLTWYL�
OH]LYm�THUJOHZ�KL�V\[YVZ�[VUZ�
(� [tJUPJH� \[PSPaHKH�� WVY� L_LTWSV�� UV� JHZV� KL� OH]LY�
WYLKVTPUoUJPH�KH� [LYYH� YV_H��t�WHZZHY�V�)YPJR�W\YV�L��KL�
[HU[V�LT�[HU[V��HV�NVZ[V�KL�JHKH�\T��KHY�\THZ�WPUJLSHKHZ�
ÄUHZ� JVT� V� (THYLSV� ;LYYH� ZVIYL� V� )YPJR� HPUKH� MYLZJV��
TVZ[YHUKV�[VUZ�L�ZLTP�[VUZ�

04769;(5;,���5qV�ZL�KL]L� SH]HY�V�WPUJLS�X\HUKV�ZL�
WHZZH�KL�\TH�[PU[H�WHYH�V\[YH��H�ÄT�KL�VI[LY�\TH�[VUHSPKHKL���������
JVU[PU\HTLU[L�]HYPm]LS�KLZKL�\TH�JVY�H[t�n�V\[YH�
,T� WYPUJxWPV�� H� NYHTH� WVKLYPH� ZLY� HWSPJHKH� ZVIYL� LZ[H�
JHTHKH� KL� [PU[H� THYYVT�� ,U[YL[HU[V�� WHYH� PTP[HY� \TH�
]LNL[HsqV� YHZ[LPYH� YLHSTLU[L�KLUZH�LT�JLY[VZ�WVU[VZ�KH�
THX\L[L�� t� IVT� HWSPJHY� V� =LYKL�4\ZNV� ULZ[LZ�TLZTVZ�
WVU[VZ�� LU[YLTLHUKV�V� HV� )YPJR� L� HV� (THYLSV� ;LYYH��
JVUMVYTL� MVP�KLZJYP[V�HU[LYPVYTLU[L��L�ZLT�U\UJH� SH]HY�V�
WPUJLS�
;LYTPUHKH�LZ[H�L[HWH��WVKL�ZL�HNVYH�WHZZHY�HV�NYHTHKV�

;\KV� KLWLUKL� KV� SVJHS� H� ZLY� YLWYVK\aPKV�� KV� NVZ[V� KV�
TVKLSPZ[H� L�TLZTV�KH� tWVJH� KV� HUV� X\L� ZL� YLWYLZLU[H�
UH�THX\L[L��,_PZ[LT�YLNP�LZ�X\L�LT�KL[LYTPUHKVZ�TLZLZ�
ÄJHT�[V[HSTLU[L�JVILY[HZ�WLSV�]LYKL�KH�]LNL[HsqV��6\[YVZ�
SVJHPZ�� mYPKVZ�� UqV� HWYLZLU[HT� THPZ� KV� X\L� THUJOHZ�
PZVSHKHZ�KL�\T�]LYKL�WmSPKV��JVT�mY]VYLZ�ZLJHZ�
(SN\UZ� SVJHPZ� YHYHTLU[L� HWYLZLU[HT� ]LNL[HsqV�� :qV�
VZ� JVY[LZ� L� IHYYHUJVZ� T\P[V� PUJSPUHKVZ�� 0Z[V� WVYX\L�
KPÄJPSTLU[L�HZ�ZLTLU[LZ�[vT�JVUKPs�LZ�KL�ZL�Ä_HY�ULSLZ��
KHKH� Z\H� NYHUKL� PUJSPUHsqV�� (WYLZLU[HT�� WVY[HU[V�� \TH�
]LNL[HsqV�YHSH��nZ�]LaLZ�JVUJLU[YHKH�LT�WLX\LUHZ�mYLHZ�
YLWYLZLU[HKHZ�WVY�THUJOHZ� ]LYKLZ��,T�JVTWLUZHsqV�� H�
IHZL�KVZ�V\[YVZ�JVY[LZ�t�YPJH�LT�WLX\LUHZ�WSHU[HZ��n�ILPYH�
KH� SPUOH�� 3VJHPZ� VUKL� Om�T\P[H� WLKYH� [HTItT� WVZZ\LT�
THUJOHZ�KL�]LYKL�JVUJLU[YHKHZ�LT�WLX\LUHZ�YLNP�LZ�
5VZ� WSHUVZ�� H� ZP[\HsqV� WVKL� PU]LY[LY�ZL�� ]LUKV�ZL� \T�
[HWL[L� JVT� ]mYPVZ� [VUZ�KL� ]LYKL� L� HSN\THZ�THUJOHZ�KL�
[LYYLUV�L_WVZ[V�
(WSPJHY� H� NYHTH� t� MmJPS�� )HZ[H� KPS\PY� \T� WV\JV� KL� JVSH�
IYHUJH�LT�mN\H��HWSPJHY� ZVIYL�V� YLSL]V� Qm�WPU[HKV�L�JVT�
\T� � WLX\LUV� JVHKVY� KL� JOm� LZWHYYHTHY� H� NYHTH� ZVIYL�
VZ�SVJHPZ�VUKL�ZL�HWSPJV\�H�JVSH��-HsH�PZ[V�LT�X\HKYVZ�KL������
���_����JT�
+LWLUKLUKV�KH�X\HU[PKHKL�KL�JVSH�X\L�ZL�HWSPJH��[LT�ZL�
THPZ�V\�TLUVZ�NYHTH�HKLYPKH�HV�YLSL]V�
+LWVPZ�X\L�H�JVSH�ZLJV\��WHZZL�V�HZWPYHKVY�KL�W}�YL[PYHUKV�
H�NYHTH�X\L�ÄJV\�ZVS[H��:L�]VJv� SPTWHY�ILT�V�HZWPYHKVY��
HU[LZ� KL� WHZZm�SV� UH� THX\L[L�� WVKLYm� YLHWYV]LP[HY� V�
L_JLZZV�KL�TH[LYPHS�HZWPYHKV�
:L�HSN\T�SVJHS�UqV�ÄJV\�KV�ZL\�HNYHKV��WHZZL�\TH�LZJV]H�
KL�KLU[LZ�ILT�YxNPKH��[LU[HUKV�YL[PYHY�V�L_JLZZV�KH�NYHTH��
L�YLHWSPX\L�H�UV]HTLU[L�WVY�JPTH�KH�NYHTH�HU[LYPVY�

OS RIOS E LAGOS

*VTV�V� YLSL]V�KL�Z\H�THX\L[L� MVP�L_LJ\[HKV�LT� PZVWVY��
]VJv�HWLUHZ�WYL]P\�\T�SVJHS�WHYH�V� SHNV�V\�WHYH�V�J\YZV�
KL�\T�YPV��JVSVJHUKV�HZ�WSHJHZ�KL�PZVWVY�L�KLP_HUKV�WHYH�
JH]HY�V�SHNV�V\�YPV�UV�ÄUHS��L�ULZ[L�JHZV��JVTV�WYLWHYHY�V�

��/m�]mYPHZ�THYJHZ�JVTLYJPHPZ�KL�NYHTH�WYVU[H��LT�KPMLYLU[LZ�[VUHSPKHKLZ�
KL�]LYKL��KPZWVUx]LPZ�UHZ�SVQHZ�KL�TVKLSPZTV�
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SVJHS�WHYH�H�¸mN\H¹&
,_PZ[L� L]PKLU[LTLU[L� H� WVZZPIPSPKHKL� KL� \TH� YLTVsqV�
TLJoUPJH� KV� TH[LYPHS� JVT� MHJH�� ZLYYH� V\� NYVZH�� 7VYtT��
L_PZ[LT�KVPZ�WYVJLZZVZ�THPZ�ZPTWSLZ!�JH]HY�V�PZVWVY�JVT�
JHSVY�KL�\T�ZVSKHKVY�V\�\[PSPaHY�\T�ZVS]LU[L�X\xTPJV�
+L�[VKVZ��V��S[PTV�t��ZLT�K�]PKH��V�TLSOVY�
+LÄUPKH�H�YLNPqV�H�̧ JH]HY¹�[VTH�ZL�\TH�LZ[VWH�V\�\T�WHUV�
THJPV� L� LTILIL�ZL� JVT� ¸[OPUULY¹� �ZVS]LU[L� LUJVU[YHKV�
UHZ�JHZHZ�KL�[PU[H���(WLY[L�H�LZ[VWH�UH�TqV�LSPTPUHUKV�V�
L_JLZZV�KL�¸[OPUULY¹��*VT�H�LZ[VWH�V\�WHUV�¸X\HZL�ZLJV¹��
JVTLsH�ZL�H�¸Z\H]LTLU[L¹�LZMYLNHY�V�PZVWVY��X\L�]HP�JVTV��
X\L�KLZHWHYLJLUKV�L�KHUKV�S\NHY�HV�̧ JH]HKV¹��.LYHSTLU[L�
���H����TT�KL�WYVM\UKPKHKL�ZqV�Z\ÄJPLU[LZ�WHYH�V�SHNV�

PERIGOS!

6� ¸[OPUULY¹� H[HJH� ]PVSLU[HTLU[L� V� PZVWVY�� 7VY[HU[V�� \T�
L_JLZZV� WVKL� ZLY� KLZHZ[YVZV�� i� ZLTWYL� IVT� [VTHY� \T�
WLX\LUV�YL[HSOV�KL�PZVWVY�L�MHaLY�\T�[LZ[L�MVYH�KH�THX\L[L��
8\HUKV� [P]LY� [LYTPUHKV�KL� JH]HY� V� SLP[V�� ]LYm� X\L� H� HsqV�
KLZ[L�ZVS]LU[L�JVU[PU\HYm�H[HJHUKV�V�PZVWVY�

COMO PINTAR O FUNDO DO 
LAGO OU LEITO DO RIO

5HKH�KL�UV]V��;PU[H�:<=0503�Sm[L_�UHZ�*VYLZ�(THYLSV�;LYYH�
U¢����=LYKL�4\ZNV�U¢����L�V�)YPJR�U¢�����
-HsH� V� M\UKV� WYLKVTPUHU[LTLU[L� (THYLSV� ;LYYH� �6JYL��
L� ]m� THUJOHUKV� KL� =LYKL� H[t� H[PUNPY� HZ� THYNLUZ�� VUKL�
HWHYLJLYm�V�PUxJPV�KH�]LNL[HsqV�
*VTV�\T�JVTWSLTLU[V�KL�KLJVYHsqV�Z\NLYPTVZ�KVPZ�V\�
[YvZ�NHSOVZ�ZLJVZ�JVSHKVZ�UV�M\UKV�KV�SHNV�L�KLZWVU[HUKV�

WHYH�MVYH�KH�Z\WLYÄJPL�KH�¸M\[\YH�mN\H¹��7LX\LUHZ�WLKYHZ��
KLZ[HZ� X\L� ]LT�TPZ[\YHKHZ� JVT� H� HYLPH�� KL� JVY� JSHYH� L�
MVYTH�HYYLKVUKHKH��[HTItT�HQ\KHT�H�LTILSLaHY�

COMO ENCHER O 
LAGO OU O RIO

5H� YLHSPKHKL� LZ[L� t� \T� WVU[V� ULNH[P]V� KV� PZVWVY!�
L_[YLTHTLU[L� Z\ZJL[x]LS� H� HNLU[LZ� X\xTPJVZ�� ,� H� YLZPUH�
WVSPLZ[LY�t�\T�KLZZLZ�HNLU[LZ��
6� X\L� t� YLZPUH� WVSPLZ[LY&� i� \T� WSmZ[PJV�� \TH� YLZPUH�
WVSPTLYPam]LS� [LYTVLZ[m]LS�� KL� }[PTHZ� WYVWYPLKHKLZ�
TLJoUPJHZ�� LSt[YPJHZ� L�X\xTPJHZ�� i�X\HZL� PUJVSVY�� ]PZJVZH�
JVTV� TLS�� L� KL� JOLPYV� MVY[L�� ,UJVU[YH�ZL� LT� JHZHZ� KL�
[PU[HZ�

04769;(5;,��
=VJv�KL]L�WYV[LNLY�V�PZVWVY��:}�V�NmZ�SPILYHKV�WLSH�YLZPUH�
Qm�t�Z\ÄJPLU[L�WHYH�H[HJm�SV�
<:,�<4(�-63/(�+,�7(7,3�(3<4Ð506��-699(5+6�
6�-<5+6�+6�3(.6�6<�+6�906��,Z[L�WHWLS�t�LUJVU[YHKV�
LT�IVIPUHZ��UVZ�Z\WLYTLYJHKVZ��WHYH�HWSPJHsqV�KVTtZ[PJH��
(WLY[L�JVT�H�TqV�WHYH�X\L�V�WHWLS�[VTL�H�MVYTH�KV�YLSL]V��
L�UqV�ZL�WYLVJ\WL�JVT�HZ�KVIYHZ�X\L�LSL�]HP�HWYLZLU[HY��
(WLY[L�LZZHZ�KVIYHZ�JVT�H�\UOH�KV�WVSLNHY�

PREPARANDO A RESINA

i�WYLJPZV�LUJOLY�V� SHNV�HVZ�WV\JVZ��KL]PKV�n�JVU[YHsqV�
KH�YLZPUH�L�HV�JHSVY�X\L�LSH�SPILYH�K\YHU[L�H�WVSPTLYPaHsqV�

��;VTL�\TH�KLZZHZ�[HTWPUOHZ�KL�PUZL[PJPKH�LT�ZWYH`�WHYH�

ZLY]PY�KL�YLJLW[mJ\SV�KL�WYLWHYHsqV�KH�YLZPUH�

��,UJOH�H�����KH�HS[\YH�JVT�H�YLZPUH�

� ;PUQH� H� YLZPUH� JVT� ¸*69(5;,� <50=,9:(3� *69(3¹��
\[PSPaHUKV� ¸76<*(� 8<(5;0+(+,� +,� *69(5;,¹� WHYH�
X\L�H�YLZPUH�[VTL�HWLUHZ�\TH�Z\H]L�[VUHSPKHKL�KH�JVY��L�
THU[LUOH�Z\H�[YHUZWHYvUJPH�
6Z�[VUZ�THPZ�JVT\UZ�ZqV!�V�VJYL��WHYH�mN\H�IHYYLU[H��L�V�
Ha\S��WHYH�PTP[HY�V�YLÅL_V�KV�Jt\�
(KPJPVUL�V�JVYHU[L�JVT�H�WVU[H�KL�\T�WHSP[V�L�TPZ[\YL�ILT�

� �7HYH�LZ[H�X\HU[PKHKL� �����JT���� HKPJPVUH�ZL�JLYJH�KL�
���H����NV[HZ�KV�¸3Ð8<0+6�*(;(30A(+69¹��JVT�H\_xSPV�KL�
\T�JVU[H�NV[HZ��¸40:;<9,�4<0;6�),4¹�

��*VTLJL�H�LUJOLY�V�SHNV��6�WYVJLZZV�KL�LUK\YLJPTLU[V�
KH�YLZPUH�SL]HYm��KL����H����TPU\[VZ��WVYtT��H�WVSPTLYPaHsqV�
L�H�J\YH�[V[HS�SL]HYqV�]mYPVZ�KPHZ��,U[YL�\TH�LUJOPKH�L�V\[YH��
Kv�\T�PU[LY]HSV�KL�TLPH�OVYH�
5qV�t�]mSPKV�WYL[LUKLY�LUJOLY�V�SHNV�KL�\TH�Z}�]La�WVY�KVPZ�
TV[P]VZ!�V�L_JLZZV�KL�JHSVY�NLYHKV�K\YHU[L�H�WVSPTLYPaHsqV�
L�H�JVU[YHsqV�ÄUHS�ZLYqV�KLTHZPHKHTLU[L�NYHUKLZ�

��<TH�]La�[LYTPUHKV�LZ[L�WYVJLZZV��HN\HYKL�\T�V\�KVPZ�
KPHZ�L�YL[PYL�V� SHNV�KV�ZL\� SVJHS�� Q\U[HTLU[L�JVT�V�WHWLS�
HS\TxUPV�L�HYYHUJHUKV�V�MVYH�LT�ZLN\PKH�

��<[PSPaHUKV�JVSH�IYHUJH��Ä_L�V�SHNV�UV�ZL\�S\NHY�L�HWSPX\L�
NYHTH�UV�LUJVU[YV�KH�¸mN\H¹�JVT�H�¸[LYYH¹�WHYH�TLSOVYHY�
V�HYYLTH[L�

A VIA PERMANENTE

(U[LZ�KL�[\KV��\TH�KLJPZqV�H�[VTHY!�ZL�]VJv�LZ[m�JVU]LUJPKV�
KL�X\L�H�THX\L[L�X\L�LZ[m�MHaLUKV�HPUKH�UqV�JOLNV\�UV�
WVU[V�PKLHS�L�L_PZ[L�\TH�L_WLJ[H[P]H�KL�Z\IZ[P[\P�SH�WVY�V\[YH�
THPVY��V\�TVKPÄJm�SH�UV�M\[\YV��LU[qV��J\PKHKV�
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+LZTVU[HY�\TH�SPUOH�JVT�HZ�WLKYHZ�Qm�JVSVJHKHZ�t�[YHIHSOV�
UqV�T\P[V�MmJPS�L�WYV]H]LSTLU[L�]HP�OH]LY�\TH�WLYJLU[HNLT�
KL�[YPSOVZ�KHUPÄJHKVZ�HW}Z�H�YLTVsqV�KH�SPUOH�

=HTVZ�KP]PKPY�LZ[H�[HYLMH�LT�[YvZ�L[HWHZ!

��7PU[HY�VZ�KVYTLU[LZ
��7PU[HY�VZ�[YPSOVZ
��,TWLKYHY�H�SPUOH

PINTAR OS DORMENTES

6�VIQL[P]V�KLZ[H�WPU[\YH�t�L_H[HTLU[L�KHY�HVZ�KVYTLU[LZ�
\TH�JVSVYHsqV�KL�THKLPYH�LU]LSOLJPKH�L�Z\QH��UqV�Z}�WLSH�
WVLPYH� JVTV� [HTItT� WLSH� NYH_H� VYP\UKH� KVZ� [YLUZ�� LT�
HSN\UZ�WVU[VZ�KH�SPUOH�

MATERIAL NECESSÁRIO

���;PU[H�Sm[L_�IYHUJV�
� *VYHU[L�<UP]LYZHS�UHZ�JVYLZ�VJYL��WYL[V�L�]LYTLSOV�
� 7PUJLS�JOH[V�KL���H���TT�KL�SHYN\YH�
�7HYH� WYLWHYHY� H� [PU[H�� HKPJPVUH�ZL� VZ� JVYHU[LZ� LT�
X\HU[PKHKLZ�WLX\LUHZ�HV� Sm[L_�IYHUJV��H[t�ZL�VI[LY�H�
[VUHSPKHKL�KLZLQHKH�� HJYLZJLU[HUKV�HSN\THZ�NV[HZ�KL�
KL[LYNLU[L�KL�JVaPUOH�
i�PTWVY[HU[L�VI[LY�]HYPHs�LZ�KL�[VUZ�HV�SVUNV�KH�SPUOH�
WHYH�X\LIYHY�H�TVUV[VUPH�
5H�TLKPKH�KV�WVZZx]LS��WHZZL�[PU[H�UHZ�Z\WLYMxJPLZ�SH[LYHPZ�
KVZ�KVYTLU[LZ�WHYH�X\L�� X\HUKV� MVYLT�JVSVJHKHZ� HZ�
WLKYHZ��UqV�HWHYLsHT��THUJOHZ��WYL[HZ��WYV]LUPLU[LZ�
KH�JVY�UH[\YHS�KV�WSmZ[PJV�
;qV�SVNV�[LUOH�[LYTPUHKV�LZ[H�[HYLMH��YLTV]H�H�[PU[H�X\L�
WVY]LU[\YH�[LUOH�ÄJHKV�ZVIYL�H�Z\WLYMxJPL�KL�YVSHTLU[V�
KVZ�[YPSOVZ��*HZV�LZ[LQH�ZLJH��V�X\L�ZL�KL]L�L]P[HY��WHZZL�
\TH�SP_H�K»mN\H�U¢�����ZVIYL�VZ�[YPSOVZ��H�ZLJV�

PINTAR  OS TRILHOS

:L� ]VJv� Qm� YLWHYV\�� UHZ� LZ[YHKHZ� KL� MLYYV� VZ� [YPSOVZ� ZqV�����
SH[LYHSTLU[L�Z\QVZ�L�LUMLYY\QHKVZ�L�H�Z\WLYMxJPL�KL�YVSHTLU[V�
t�IYPSOHU[L��KL�HJVYKV�JVT�H�PU[LUZPKHKL�KV�[YHMtNV�
7VY�PZZV��Z\NLYPTVZ�X\L�]VJv�MHsH�V�TLZTV�LT�ZL\Z�[YPSOVZ�

MATERIAL NECESSÁRIO

�-\UKV�MVZJV�HU[P�V_PKHsqV��n�IHZL�KL�JYVTH[V�KL�aPUJV�
���*VYHU[L�<UP]LYZHS�UHZ�JVYLZ�WYL[V��]LYTLSOV�L�VJYL�
���7PUJLS�JOH[V�KL���H���TT�KL�SHYN\YH�

7PU[HY� SH[LYHSTLU[L� V� [YPSOV�� JVT� Tm_PTV� J\PKHKV�� L�
YLTV]LY�PTLKPH[HTLU[L�V�L_JLZZV�KL�[PU[H�X\L��ÄJHY��ZVIYL�
H�Z\WLYMxJPL�KL�YVSHTLU[V�
,Z[L�WYVJLZZV�ZL�HWSPJH�WYPUJPWHSTLU[L�HV� [YPSOV�KL� SH[qV��
WHYH�LZJVUKLY�H�JVSVYHsqV�HTHYLSH�

EMPEDRAMENTO DA LINHA

5qV�Om�K�]PKH�X\L�LZ[L�WHZZV�t�KLJPZP]V�WHYH�V�YLHSPZTV�
KH�THX\L[L��4HZ�t�IVT�X\L�ZL�ZHPIH�X\L�LSL�L_PNL�\TH�
MVY[L� KVZL� KL� WHJPvUJPH�� 5qV� X\L� ZLQH� \T� [YHIHSOV� KL�
YLX\PU[HKHZ� TPU�JPHZ�� THZ� WVKL� ZLY� \T� [YHIHSOV� X\L�
YLUKL�WV\JV��[VTH�T\P[V�[LTWV�L��WVY�ZLY�LZZLUJPHSTLU[L�
YLWL[P[P]V��[VYUH�ZL�JHUZH[P]V�

04769;(5;,���5²6�3,=,�,:;(�;(9,-(�
(+0(5;,�:,�=6*Ì�5²6�;0=,9�*,9;,A(�8<,�
;<+6�5(�4(8<,;,�,:;Í�+,=0+(4,5;,�

;,:;(+6�,�-<5*065(�),4��

COMO COLOCAR AS PEDRAS

4HPZ�\TH�]La��H�JVSH�IYHUJH�KL]LYm�ZLY�\[PSPaHKH��KPS\xKH�H�
����LT�mN\H�V\�mSJVVS�WHYH�THPVY� YHWPKLa�KL�ZLJHNLT��
6\[YH�KPJH� PTWVY[HU[L�t�KL�ZL�HKPJPVUHY���V\���NV[HZ�KL�
KL[LYNLU[L� KL� JVaPUOH�� WHYH� JHKH� ���� H� ����TS� KL� JVSH�
WYLWHYHKH��6�VIQL[P]V�t�H\TLU[HY�V�WVKLY�KL�WLUL[YHsqV�
KH�JVSH�WVY�LU[YL�HZ�WLKYHZ�
*VT�V�WPUJLS�JOH[V��LZWHSOL�HZ�WLKYHZ�HV� SVUNV�KH� SPUOH�
H�ZLJV��[VTHUKV�J\PKHKV�WHYH�UqV�\S[YHWHZZHY�V�Ux]LS�KVZ�
KVYTLU[LZ��<TH�WLX\LUH�PYYLN\SHYPKHKL�UV�UP]LSHTLU[V�L�
UH�SHYN\YH�KV�SLP[V�WYPUJPWHS�t�ILULMxJPV�WHYH�V�]PZ\HS�
(U[LZ�KL�HWSPJHY�H�JVSH��t�IVT�X\L�[VKH�H�]PH�WLYTHULU[L�
LZ[LQH�\TLKLJPKH�WVY�\T�ZWYH`�KL�mN\H�W\YH�JVT�HSN\THZ�
NV[HZ� KL� KL[LYNLU[L� KL� JVaPUOH�� ,Z[H� HWSPJHsqV� t� MLP[H�
JVT� \T� W\S]LYPaHKVY� KVTtZ[PJV� KV� [PWV� 7(::(� -Í*03�
KH��1VOUZVU�L�1VOUZVU��V\�KV�[PWV�WHYH� QHYKPUZ�L�WSHU[HZ�
JHZLPYHZ�� [VTHUKV�ZL� J\PKHKV� LT� PZVSHY�� JVT� QVYUHS�� HZ�
YLNP�LZ�X\L�UqV�WVKLT�ZLY�H[PUNPKHZ�WLSH�mN\H��7\S]LYPaH�
ZL�LU[qV�SL]LTLU[L�H�SPUOH�
*VSVJHKHZ� LT� ZL\� KL]PKV� S\NHY�� HZ� WLKYHZ� WVKLT� ZLY�
Ä_HKHZ�JVT�H�JVSH�HU[LYPVYTLU[L�WYLWHYHKH�
(�HWSPJHsqV�WVKL�ZLY�MLP[H�LT�[YLJOVZ�KL�HWYV_PTHKHTLU[L�
TLPV�TL[YV�JHKH�]La�

/m� ]HYPHZ� THYJHZ� JVTLYJPHPZ� KL� WLKYHZ� LT� KPMLYLU[LZ�
[VUHSPKHKLZ�KL�JPUaH��KPZWVUx]LPZ�UHZ�SVQHZ�KL�TVKLSPZTV�
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UTILIZANDO UM FRASCO DE ÓLEO DE 
MÁQUINA DE COSTURA, CONTENDO A COLA 

DILUÍDA, VÁ GOTEJANDO A MESMA POR ENTRE 
OS DORMENTES E POR FORA DOS TRILHOS.

7HYH� NV[LQHY� H� JVSH� ZVIYL� HZ� WLKYHZ� \[PSPaL� NHYYHÄUOHZ�
]HaPHZ� KL� }SLV� WHYH�TmX\PUHZ� KL� JVZ[\YH�� KL� ����TS� KL�
JHWHJPKHKL�
;LUKV�\TLKLJPKV�V�SLP[V�KH�SPUOH��L�[LUKV�HKPJPVUHKV�n�JVSH�
HSN\THZ�NV[HZ�KL�KL[LYNLU[L��LZ[H�WLUL[YHYm�JVT�L_[YLTH�
MHJPSPKHKL�WVY�LU[YL�HZ�WLKYHZ�
<TH�V\�K\HZ�NV[HZ�KL�JVSH�LU[YL�JHKH�]qV�KL�KVYTLU[LZ�
WVY�KLU[YV�L�WVY�MVYH�KVZ�[YPSOVZ�ZqV�H�X\HU[PKHKL�PKLHS�

CUIDADOS E ATENÇÃO        
ESPECIAIS

:L�HSN\TH�WLKYH�ÄJHY� MVYH�KV� S\NHY��WVKLYm�ZLY�JH\ZH�KL�
KLZJHYYPSOHTLU[V� WVZ[LYPVYTLU[L�� 7VY[HU[V�� ]LYPÄX\L� ILT�
ZL� ;6+(:� (:� 7,+9(:� ,:;²6� ()(0?6� +6� 5Ð=,3�
+6:�+694,5;,:��:L�]VJv�LZ[P]LY�JVT�K�]PKHZ��WHZZL�
\T�]HNqV�WLSH�SPUOH��HU[LZ�KL�HWSPJHY�H�JVSH�

CUIDADO REDOBRADO
NOS DESVIOS!!!

<T�LTWLKYHTLU[V�THS�MLP[V�WVKL�ZLY�KLZHZ[YVZV�WHYH�VZ�
KLZ]PVZ�
(Z�HN\SOHZ�KL]LT�VWLYHY�SP]YLTLU[L��V�TLZTV�HJVU[LJLUKV�
JVT� H� IHYYHZ� X\L� \ULT� HZ� HN\SOHZ� L� [YHUZTP[LT� V�
TV]PTLU[V�X\L�]LT�KH�JHP_H�KL�HJPVUHTLU[V�
6Z�WLYPNVZ�ZqV!
� � 7LKYHZ� HJPTH� KV� Ux]LS� KVZ� KVYTLU[LZ�� ISVX\LHUKV�

HZ� HN\SOHZ� L� UqV� WLYTP[PUKV� X\L� HZ� TLZTHZ� ÄX\LT�
WLYMLP[HTLU[L�LUJVZ[HKHZ�UVZ�[YPSOVZ�L_[LYUVZ�
� � ,_JLZZV� KL� JVSH� LU[YHUKV� LU[YL� HZ� HN\SOHZ� L� VZ�

KVYTLU[LZ�
,]P[L�LZZLZ�WLYPNVZ�n�J\Z[H�KL�\T�J\PKHKV�YLKVIYHKV�UVZ�
KLZ]PVZ�
  

ALGUNS TOQUES FINAIS

� � 9LWHYL� JVTV� V�TH[V� YHZ[LPYV� JYLZJL� LU[YL� HZ� WLKYHZ�
KH�SPUOH��LT�YHTHPZ�L�[YLJOVZ�ZLJ\UKmYPVZ��(WSPX\L�NYHTH�
]LYKL�ULSLZ��LT�X\HU[PKHKL�UqV�T\P[V�NYHUKL�
��9LWHYL�PN\HSTLU[L�JVTV�UHZ�LZ[Hs�LZ��UVZ�SVJHPZ�VUKL�

HZ� SVJVTV[P]HZ� LZ[HJPVUHT�� Om� \T� HJ�T\SV� KL� }SLV� UVZ�
KVYTLU[LZ�L�ZVIYL�HZ�WLKYHZ��4PZ[\YL�:<=0503�*65*9,;6�
JVT�JVYHU[L�79,;6��L�THUJOL�KL�LZJ\YV�V�SVJHS�KL�WHYHKH��
KHZ�SVJVTV[P]HZ�
+LW}ZP[VZ� KL� SVJVTV[P]HZ� ZqV� [HTItT� KLUZHTLU[L�
THUJOHKVZ�KL�}SLV�LZJ\YV�
� � ,_PZ[LT� HJ�T\SVZ� KL� HYLPH�� JVIYPUKV� VZ� KVYTLU[LZ��

[HU[V� WVY� KLU[YV� JVTV� WVY� MVYH� KVZ� [YPSOVZ�� UVZ� SVJHPZ�
WY}_PTVZ� HV� HYLPLPYV�� VUKL� HZ� SVJVTV[P]HZ� ZL� HIHZ[LJLT�
KL�HYLPH�WHYH�VZ�MYLPVZ�
(�HYLPH�ÄUH�t�Ä_HKH�JVT�H�TLZTH�JVSH�X\L�HZ�WLKYHZ��L�
ZLN\L�V�TLZTV�WYVJLZZV�
7HYH�ÄUHSPaHY��MHsH�\TH�SPTWLaH�NLYHS��7HYH�YLJVSOLY�HZ�WLKYHZ�
ZVS[HZ�\ZL�\T�HZWPYHKVY�KL�W}�
5LZ[H� MHZL�� \TH� SP_H� K»mN\H� U¢� ���� ZLYm� }[PTH� WHYH� YL[PYHY�
PTW\YLaHZ��JVSH�V\�TLZTV�[PU[H�X\L�L]LU[\HSTLU[L�[LUOHT�
ÄJHKV�HKLYPKHZ�ZVIYL�H�Z\WLYMxJPL�KL�YVSHTLU[V�KVZ�[YPSOVZ��

Retoques nas 
Construções e no 
Material Rodante

4XHUHPRV�SDVVDU�OKH�DTXL�DOJXPD�RULHQWDomR�D�UHVSHLWR�
GH� FRPR� DSHUIHLoRDU� RV� NLWV� FRPSUDGRV� SURQWRV��
YLVDQGR�DXPHQWDU�R�UHDOLVPR�GH�VXD�PDTXHWH�QR�TXH�

GL]�UHVSHLWR�j�GHFRUDomR�
2V� NLWV� GD�)5$7(6&+,� VmR� LQMHWDGRV� QDV� FRUHV� GR� SOiVWLFR�
H� WHQWDP� VLPXODU� � DR�Pi[LPR� D� UHDOLGDGH�� 3RUpP�� Ki� � GH� VH�
FRQYLU� TXH� HVWD� WpFQLFD�� DSHVDU� GH� VHU� D� PHOKRU� HP� WHUPRV�
GH� SURGXomR� LQGXVWULDO�� p� DLQGD�PXLWR� DUWLÀFLDO�� SHOR� H[FHVVR�
GH� XQLIRUPLGDGH� GR� FRORULGR� H� SHOD� ´IULH]Dµ� GR� DFDEDPHQWR�
GR� SOiVWLFR�� $V� FRQVWUXo}HV� UHDLV� VmR�� HP� JHUDO�� PDQFKDGDV�
SHOR� WHPSR�� WRUQDQGR�VH� VXMDV� H� FRP� WRQDOLGDGHV� LUUHJXODUHV��
$V�SDUHGHV�GH�SHGUD�PXLWDV�YH]HV�VmR�FKHLDV�GH�ORGR��TXDQGR�
GHL[DGDV� DR� WHPSR� VHP� XPD� PDQXWHQomR� UHJXODU�� RX� HQWmR��
EHP�UHMXQWDGDV�FRP�FLPHQWR�H�SLQWXUD�EUDQFD��QDV�UHVLGrQFLDV�
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PDLV� FXLGDGDV�� 8P� VHP�Q~PHUR� GH� DSHWUHFKRV�� FRPR� JDOKRV�
VHFRV�� SHTXHQDV� SHGUDV�� WDPERUHV�� FDL[RWHV� RX� SQHXV� YHOKRV��
YmR�VHQGR�DPRQWRDGRV���jV�YH]HV�QDV�UHVLGrQFLDV��jV�YH]HV�QDV�
LQG~VWULDV��2XWUDV�WDQWDV�YH]HV��SHTXHQDV�SODQWDV�FUHVFHP�SHODV�
SDUHGHV�H�PXURV�
3RU�PDLV�TXH�VH�TXHLUD�VRÀVWLFDU�RV�NLWV��VHPSUH�p�GLÀFLO�REWHU�
WDPDQKR�UHDOLVPR��TXH�Vy�R�SUySULR�PRGHOLVWD��FRP�VHX�WRTXH�
DUWtVWLFR��SRGHUi�DOFDQoDU��$FUHVFHQWH�VH�D�HVVH�IDWR�PDLV�GRLV�
DVSHFWRV��VXSHU�GHWDOKDU�H�HQYHOKHFHU�XP�NLW�p�XPD�FXUWLomR�H��
DOpP�GR�PDLV��R�SUHoR�ÀQDO�GR�NLW�QmR�UHVXOWD�HOHYDGR�
,QIHOL]PHQWH� PXLWDV� SHVVRDV� WrP� PHGR� GH� HQYHOKHFHU� XP� NLW��
RX�XP�YDJmR��SRUTXH�DFKDP�TXH�HVWmR��DVVLP��´HVWUDJDQGR�R�
REMHWRµ�
,VWR�QmR�p�YHUGDGH�
2�NLW�HQYHOKHFLGR�H�VXSHU�GHWDOKDGR�p�WUHPHQGDPHQWH�PDLV�UHDO�
H�QDWXUDO�GR�TXH�R�NLW�PRQWDGR�SXUD�H�VLPSOHVPHQWH�QD�FRU�GR�
SOiVWLFR�
e�ERP�QmR�FRQIXQGLU�D�WpFQLFD�GH�HQYHOKHFHU�XP�NLW�FRP�XPD�
DomR�GH�PDQFKi�OR�GHVRUGHQDGDPHQWH��VXMDQGR�R�SRU�FRPSOHWR��
$�WpFQLFD�GH�HQYHOKHFHU�YLVD�DQWHV�REWHU�́ HIHLWRVµ�TXH�UHVVDOWHP�
D�´QDWXUDOLGDGHµ�GR�NLW��3DUD�REWHU�HVWD�QDWXUDOLGDGH�VH�UHTXHU�
SDFLrQFLD��FXLGDGR�FRP�RV�H[DJHURV��XP�SRXFR�GH�REVHUYDomR���
SHVTXLVD�H�DUWH�
$� REVHUYDomR� GR� UHDO� GHYH� ID]HU� SDUWH� GR� GLD�D�GLD� GR�
PRGHOLVWD�� 2� ID]� GH� FRQWD�� RX� ´DFKR� TXH� pµ�� QmR� GHYHP� WHU�
OXJDU� QR� IHUUHRPRGHOLVPR�� $R� FRQWUiULR�� VRPHQWH� DTXLOR� TXH�
WHP� IXQGDPHQWR� OyJLFR� H� YLVXDO� DUWtVWLFR� SRGH� ID]HU� SDUWH� GD�
VXD�PDTXHWH�
$�SHVTXLVD�FRQVLVWH�QD�HVFROKD�GD�PHOKRU� WpFQLFD��GD�PHOKRU�
WLQWD��GD�DSOLFDomR�HWF�
$�DUWH�FRQVLVWH�QR�YROXPH��QR�HTXLOtEULR�GDV�PDVVDV��GDV�FRUHV��
QR�UHTXLQWH�GD�DSOLFDomR�H�QD�VXDYLGDGH�GRV�PDWL]HV�
1D� DQiOLVH� GHVWHV� WUrV� DVSHFWRV�� HQFRQWUD�VH� MXVWLÀFDWLYD� GRV�
SURFHVVRV� TXH� YDPRV� GHVFUHYHU�� 6XD�PDLRU� YDQWDJHP� HVWi� QD�
IDFLOLGDGH� FRP�TXH� VH� SRGH� ID]HU� H� GHVPDQFKDU��PHOKRUDU� RX�
UHWRFDU�DV�SHoDV�TXH�VH�HVWi�HQYHOKHFHQGR�
9DPRV�DRV�IDWRV�
2�SULPHLUR�DVSHFWR�TXH�VH�QRWD�QR�SOiVWLFR��H�TXH�p�GHVDJUDGiYHO��
p�R�VHX�EULOKR�H�VXD�XQLIRUPLGDGH�GH�FRU��3RU��LVVR�p�UHFRPHQGiYHO�
jV�YH]HV�SLQWDU�RV�NLWV��RX�´VXMi�ORVµ�DSOLFDQGR�XP�DFDEDPHQWR�
GH�XPD�QHVJD�GH�,RGR�RX�PDQFKD�HVFXUD��SURYRFDGRV�SHOD�iJXD�
GD�FKXYD��SHOD��SRHLUD�GHSRVLWDGD��RX�SHOD�IXPDoD�GH�DOJXPD�

FKDPLQp��HWF�
4XDQGR�VH�YDL�´SLQWDUµ�XP�NLW��REMHWLYDQGR�PXGDU�VXD�FRU��p�
LPSRUWDQWH�REVHUYDU�VH�D�SHoD�GH�SOiVWLFR�p�iVSHUD�RX�OLVD��6H�
IRU�iVSHUD��D�WLQWD�TXH�LQGLFDUHPRV�LUi�DGHULU�PHOKRU��H�VH�IRU�
OLVD�Vy�DGHULUi�VH�IRU�WLQWD�HVSHFLDO�SDUD�SOiVWLFRV��FRQIRUPH�DV�
XWLOL]DGDV�HP�SODVWLPRGHOLVPR�
(QWUHWDQWR��DV� WLQWDV�HVSHFLDLV�SDUD�SOiVWLFR�VmR�yWLPDV� �SDUD�
DSOLFDomR�FRP�DHUyJUDIRV��H�QmR�VH�SUHVWDP�EHP�SDUD�DSOLFDomR�
D� SLQFHO�� SRU� VHUHP� GH� VHFDJHP� XOWUD�UiSLGD�� 6HQGR� DVVLP�� p�
FRQYHQLHQWH� XWLOL]DU� RXWUR� WLSR� GH� WLQWD�� H� QyV� WHPRV� XWLOL]DGR�
DV� WLQWDV� j� EDVH� GH� OiWH[�� XVDGDV� SDUD� SLQWXUD� GH� SDUHGHV�� e�
HYLGHQWH�TXH�HVWD�VROXomR�WHP�YDQWDJHQV�H�GHVYDQWDJHQV�

&RPR�YDQWDJHQV�SRGHUtDPRV�FLWDU�
��$�WLQWD�OiWH[�p�VRO~YHO�HP�iJXD�

��e�DSOLFiYHO�D�SLQFHO�
� �6H�YRFr�QmR�JRVWDU�GD�FRU��RX�HUUDU�D�SLQWXUD��EDVWD�ODYDU�
FRP�iJXD�VH�D�WLQWD�HVWLYHU�~PLGD��RX�FRP�iOFRRO��VH�Mi�HVWLYHU�
VHFD�
� � 4XDQGR� VH� DSOLFD� XPD� GHPmR� VREUH� D� RXWUD� HOD� QmR�
GHL[D� PDQFKDV�� H� D� TXDOLGDGH� GR� DFDEDPHQWR� REWLGR� p� ERD��
LQGHSHQGHQWHPHQWH�GD�KDELOLGDGH�GR�SLQWRU�
&RPR�GHVYDQWDJHP�
��$�DGHUrQFLD�QmR��p�ERD��D�PHQRV�TXH�D�SHoD�VHMD�iVSHUD�

3RUpP�p�SRVVtYHO� FRQWRUQDU� HVWH�SUREOHPD�� OL[DQGR�VH�D�SHoD�
OLVD� SDUD� GHL[i�OD� OLJHLUDPHQWH� iVSHUD�� H� DGLFLRQDQGR�VH� XP�
SRXFR� GH� FROD� EUDQFD� j� WLQWD� QD� KRUD� GH� GLVVROYr�OD� FRP� D�
iJXD��&RPR�DV�FRQVWUXo}HV� VmR�SHoDV�HVWiWLFDV��HVWD� � WpFQLFD�
´FRQWRUQD�EHPµ�R�SUREOHPD�GD�DGHUrQFLD�
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/HYH�VH� HP� FRQWD�� TXH� VmR� UDURV� RV� FDVRV� � HP� TXH� VH� SLQWD�
WRWDOPHQWH� XP� SDLQHO� FRP� RXWUD� FRU� GLIHUHQWH� GDTXHOD� GR�
SUySULR�SOiVWLFR��(P�JHUDO�� �RX�VH�FREUH��R�SOiVWLFR�FRP�WLQWD�
GH�WRQDOLGDGH�SUy[LPD��RX�DSHQDV�VH�PDQFKD�R�SDLQHO��ID]HQGR�
XPD�HVSpFLH�GH�´SiWLQDµ�FRP�D�WLQWD�VREUH�R�SOiVWLFR��
9DPRV�D�DOJXQV�FDVRV�SUiWLFRV�

1º EXEMPLO

6�WPZV�KH�WSH[HMVYTH������t�JPUaH��WHYH�PTP[HY�JVUJYL[V��L�
Qm�WVZZ\P�H�KP]PZqV�LT�X\HKYVZ�WHYH�HZ�Q\U[HZ�KL�KPSH[HsqV��
7VYtT��UqV�L_PZ[L��UH�WYm[PJH��\T�WPZV�KL�WSH[HMVYTH�KL�JVY�
[qV�YLN\SHY��(�ZVS\sqV�t�H�ZLN\PU[L!�[VTL�\TH�X\HU[PKHKL�
WLX\LUH�KL�[PU[H�IYHUJH�n�IHZL�KL�Sm[L_�L�HKPJPVUL�JVYHU[L�
¸_HKYLa¹�WYL[V��H[t�VI[LY�\TH�[VUHSPKHKL�KL�JPUaH�LZJ\YV��
,UYVSL�\T�WLKHsV�KL�WHUV� SPTWV�L� SPZV�ZVIYL�H�WVU[H�KV�
KLKV�PUKPJHKVY�L�\TLKLsH�V�WHUV�JVT�H�[PU[H�WYLWHYHKH��
YL[PYHUKV�LT�ZLN\PKH�V�L_JLZZV��7HZZL�V�WHUV��\ZHUKV�H�
WVU[H�KV�KLKV��ZVIYL�V�WPZV�KH�WSH[HMVYTH��THUJOHUKV�V�
[V[HSTLU[L��,ZWHSOL�H�[PU[H��X\L�ÄJHYm�YL[PKH�UHZ�LTLUKHZ�
KVZ� X\HKYVZ�� KLP_HUKV� X\L� HWHYLsHT�� [HTItT�� T\P[HZ�
THUJOHZ�LZJ\YHZ�ZVIYL�V�WPZV��-HsH�V�TLZTV�UH�SH[LYHS�KH�
WSH[HMVYTH��6�ZLNYLKV�LZ[m�LT�\ZHY�ZLTWYL�T\P[V�WV\JH�
[PU[H�
6\[YV�[VX\L�PU[LYLZZHU[L�t�PTP[HY�MHSOHZ�UV�WPZV�JPTLU[HKV��
7HYH�VI[LY�LZ[L�LMLP[V��HWSPX\L�\T�¸WV\JV¹�KL�JVSH�ZVIYL�V�
SVJHS�KV�WPZV�VUKL�]VJv�KLZLQH�PTP[HY��H�MHSOH��WYV]VJHUKV�
Hx�\TH�THUJOH��UH�MVYTH��KLZLQHKH��+LWVPZ��X\L�H�JVSH�
ZLJHY��HWSPX\L�V�JPUaH�LZJ\YV�H[YH]tZ�KH�[tJUPJH�KLZJYP[H�
HU[LYPVYTLU[L��(�THUJOH�LZJ\YH�HWHYLJLYm�PTLKPH[HTLU[L�
,ZZH� TLZTH� [tJUPJH� KL� HWSPJHY� V� JPUaH� LZJ\YV� t� ]mSPKH�
[HTItT��WHYH�VZ�ZLN\PU[LZ�JHZVZ!
�7PZV��[HTWH�L�[HUX\L�KH�JHP_H�K»mN\H������
�7PZV�� [HUX\L�� Z\WVY[L� KV� [HUX\L�� WHYLKLZ� SH[LYHPZ� KV�
[HUX\L�KL�}SLV������

2º EXEMPLO
Telhados em geral.

6Z�[LSOHKVZ�KVZ�RP[Z�-9(;,:*/0�Qm�ZqV�THUJOHKVZ�WLSH�

WY}WYPH�JVSVYHsqV�KV�WSmZ[PJV�LTWYLNHKV�
(�[tJUPJH�KL�¸LU]LSOLJLY¹�\T�[LSOHKV�t�H�TLZTH�KLZJYP[H�
WHYH� V� WPZV� KH� WSH[HMVYTH�� <TLKLJLY� V� KLKV� PUKPJHKVY��
LU]VS[V� LT� � WHUV� SPZV� L� ZLJV�� JVT� H� [PU[H� WYLWHYHKH� L�
HWSPJHY���ZVIYL�H�WLsH�KL�WSmZ[PJV��LZMYLNHUKV�V�WHUV�WHYH�
YLTV]LY�V�L_JLZZV��
(� JVY� KH� [PU[H� WVKLYm� ZLY� HS[LYHKH�� JVSVJHUKV�ZL� \TH�
X\HU[PKHKL� KL� THYYVT� H]LYTLSOHKV�� [LUKLUKV� ZLTWYL�
WHYH� \TH� [VUHSPKHKL� LZJ\YH�� (� � [PU[H�� HStT� KL� ZLY�
PYYLN\SHYTLU[L�LZWHSOHKH��ÄJHYm�YL[PKH�UVZ�JHU[VZ�MVYTHKVZ�
WLSVZ�LUJVU[YVZ�KHZ�[LSOHZ�

3º EXEMPLO
Imitar o rejuntando de uma parede 
de pedras.

6�JHZV�THPZ�JVT\T�t�V�KHZ�WLKYHZ�LZJ\YHZ�� YLQ\U[HKHZ�
JVT�\T�ÄSL[L�KL�[PU[H�JSHYH�
6�WYPTLPYV�WHZZV��t�HWSPJHY�H�[PU[H�IYHUJH��n�IHZL�KL�Sm[L_��
UV� WHPULS� [VKV�� KLP_HUKV� WYPUJPWHSTLU[L� V� LZWHsV� LU[YL�
HZ� WLKYHZ�� JVTWSL[HTLU[L� IYHUJV�� \ZHUKV� \T�WPUJLS� KL�
WVU[H�ÄUH�
*VT�\T�WHUV�ZLJV��HU[LZ�X\L�H�[PU[H�[LUOH�ZLJHKV��WVKL�
ZL�YLTV]LY�V�L_JLZZV�KL�[PU[H�IYHUJH�X\L�L]LU[\HSTLU[L�
[LUOH� ÄJHKV� ZVIYL� HZ� WLKYHZ��4LZTV� HZZPT�� PZZV� UqV� t�
WYLVJ\WHU[L�� WVPZ� HNVYH� HZ� WLKYHZ� ZLYqV� WPU[HKHZ� JVT�
V\[YH�[VUHSPKHKL�KL�JPUaH��LT�[VKH�H�Z\WLYMxJPL��(N\HYKL�V�
IYHUJV�ZLJHY�ILT�
7YLWHYL�H�[PU[H�JPUaH��UH�[VUHSPKHKL�KLZLQHKH��L�\[PSPaHUKV�H�
[tJUPJH�KL�̧ HWLUHZ�\TLKLJLY¹�V�WHUV��LUYVSHKV�ZVIYL�V�KLKV�
PUKPJHKVY��HWSPX\L�H�[PU[H�JPUaH�ZVIYL�HZ�WLKYHZ�LT�YLSL]V�
Cuidados:
<ZL�YLHSTLU[L�WV\JH�[PU[H�UV�WHUV��5qV�WLYTP[H�X\L�H�[PU[H�
JPUaH�J\IYH�V�IYHUJV��UVZ�PU[LYZ[xJPVZ�KHZ�WLKYHZ�YLQ\U[HKHZ�
(�TLSOVY�THULPYH�KL�MHaLY�PZ[V�t�¸YVSHY¹�V�KLKV�SL]LTLU[L�
ZVIYL�V�WHPULS�KL�WLKYHZ�

4º EXEMPLO
Sujar um painel de pedras expostas 
ao tempo.

,Z[H�[tJUPJH�ZLY]L�WYPUJPWHSTLU[L�WHYH�V�WVY[HS�KV�[�ULS�
,Z[LZ� WHPUtPZ�� WYVK\aPKVZ� WLSH� -9(;,:*/0� \[PSPaHUKV�
KP]LYZHZ�JVYLZ��KL�WSmZ[PJVZ�WHYH�PTP[HY�HZ�WLKYHZ��WVKLT��
ÄJHY�HPUKH�THPZ�YLHPZ�ZL�̧ MVZX\LHKVZ¹�JVT�\T�[VT�KL�JPUaH�
LZJ\YV��(�[tJUPJH�t�H�TLZTH�KVZ�L_LTWSVZ�HU[LYPVYLZ�

Cuidados:
� �5qV�KLP_L�X\L�V� M\UKV�THYYVT�KV�WVY[HS�KLZHWHYLsH��

WVPZ�UqV�ZL�[YH[H�KL�¸WPU[HY¹�V�WVY[HS��THZ�HWLUHZ�THUJOm�
SV�SL]LTLU[L�
��6�[VWV�KV�WVY[HS��WVY�YLJLILY�H�M\THsH�KHZ�SVJVTV[P]HZ��

KL]L� YLJLILY�\TH�JHYNH�THPVY�KL� [PU[H�THPZ�LZJ\YH��X\L�
]HP� ZL� KLZTHUJOHUKV� HVZ� WV\JVZ� H[t� JVUJVYKHY� JVT� H�
[VUHSPKHKL�WYLKVTPUHU[L�UV�YLZ[V�KV�WVY[HS�
7VY[HPZ� JVT� WLKYHZ� YLQ\U[HKHZ� JVT� JPTLU[V� IYHUJV� UqV�
ZqV�JVT\UZ��7VY[HU[V�UqV�YLJVTLUKHTVZ�X\L�]VJv�\[PSPaL�
H�[tJUPJH�KLZJYP[H�UV�L_LTWSV�U¢����WHYH�LZ[L�JHZV�

5º EXEMPLO
Aplicar grama nos kits de plásticos.

+P]LYZVZ�ZqV�VZ�JHZVZ�LT�X\L�ZL�WVKL�H\TLU[HY��V�YLHSPZTV�
KV�RP[�JVT�H�HWSPJHsqV�KH�NYHTH�X\L��KHKH�H�HY[PÄJPHSPKHKL�
KV�WSmZ[PJV��LUYPX\LJL�ZPNUPÄJH[P]HTLU[L�H�UH[\YHSPKHKL�KV�
]PZ\HS�
7HZZL�JVSH�IYHUJH�UVZ�SVJHPZ�LZJVSOPKVZ�L�LZWHSOL�H�NYHTH�
ZVIYL�H�JVSH�
:VTLU[L� KLWVPZ� X\L� H� JVSH� ZLJV\�� Qm� JVT� H� NYHTH�
KL]PKHTLU[L�HKLYPKH�HV�WSmZ[PJV��t�X\L�]VJv�WVKLYm�YL[PYHY�
V�L_JLZZV�KL�NYHTH�
6\[YHZ�L_WSPJHs�LZ!
:LTWYL�L_PZ[L�\T�WV\JV�KL�]LNL[HsqV�VUKL�Om�\TPKHKL�
WLYTHULU[L� V\� LT� SVJHPZ� ZVTIYPVZ� VUKL� YHYHTLU[L� V�
OVTLT� [LT� WVZZPIPSPKHKL� KL� WHZZHY�� J\PKHY�� V\� THU[LY�
SPTWV�
5LZ[L� SVJHPZ�]VJv�WVKL�ZLTWYL�HWSPJHY�H�TLZTH�[tJUPJH!�
HWSPJHY�H�JVSH�IYHUJH�L�LZWHSOHY�NYHTH��MVYTHUKV�ULZNHZ��
THUJOHZ�V\�[\MVZ�KL�]LNL[HsqV�

8\L�SVJHPZ�ZqV�LZZLZ&
��5HZ�JHP_HZ�K»mN\H��H�]LNL[HsqV�IYV[H�UH[\YHSTLU[L�LT�
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[VYUV�KV�[HUX\L��WVY�LU[YL�VZ�WPSHYLZ�KL�THKLPYH��WLSV�WPZV��
L[J�
� �5HZ�WVU[LZ��LT�NLYHS�WVY�LU[YL�HZ�WLKYHZ�L�\T�WV\JV�

ZVIYL�VZ�WPSHYLZ�
��5V�WVY[HS�KL�[�ULS��WVY�LU[YL�HZ�WLKYHZ�
� �5V�KLW}ZP[V�KL� SVJVTV[P]HZ��H�]LNL[HsqV�YHZ[LPYH�ZVIL�

WLSVZ�JHU[VZ�KH�WHYLKL��L�JVTV�[YLWHKLPYH�ZL�LZWHSOH�WLSVZ�
WPSHYLZ�L�WHPUtPZ�YLIVJHKVZ�

6º EXEMPLO
Envelhecimento de vagões e 
locomotivas.

(WSPJHY��JVT�WPUJLS��\T�WV\JV�KL�W}�KL�NPa�WHZ[LS�ZLJV��UqV�
V�VSLVZV���LUJVU[YHKV�UHZ�JHZHZ�KL�HY[PNVZ�WHYH�KLZLUOV�L�
WPU[\YH��9HZWL�JVT�\TH� MHJH�V\� SP_H� ÄUH�\TH�X\HU[PKHKL�
YHaVm]LS� KH� JVY� X\L� KLZLQH� HWSPJHY�� *VT� WPUJLS� ÄUV�� U¢� ��
V\� ��� WPUJLSL� V� W}� KL� NPa� KPYL[HTLU[L� UH� Z\WLYMxJPL� H� ZLY�
LU]LSOLJPKH�� [LUKV�J\PKHKV�WHYH� PTP[HY�JVT�UH[\YHSPKHKL�V�
X\L� KLZLQH� YLWYVK\aPY� KV� WYV[}[PWV�� 7VY� L_LTWSV�� X\HUKV�
LZ[P]LY� LU]LSOLJLUKV� \T� ]HNqV� MLJOHKV�� WPUJLSL� KL� JPTH�
WHYH�IHP_V��KV�[L[V�WHYH�V�LZ[YHKV��UH�KPYLsqV�X\L�H�JO\]H�
JHYYLNHYPH�H�WVLPYH�
(��NYHUKL�]HU[HNLT�KLZ[L�Tt[VKV�t�X\L�ZL�WVKL�KLZTHUJOHY�
L�YL[VJHY�V�NPa��JVT�L_[YLTH�MHJPSPKHKL��IHZ[HUKV�WHZZHY�\T�
WHUV� L� YL[PYHY� V�TH[LYPHS� HWSPJHKV�� X\HUKV� V� [YHIHSOV� UqV�
YLZ\S[HY��ZH[PZMH[}YPV�
7VU[VZ� PTWVY[HU[LZ!� H� X\HSPKHKL� KV� NPa� WHZ[LS� L� H�
NYHU\SVTL[YPH��KV�W}�H�X\L�ZL�YLK\a�V�TLZTV��.Pa�JVT\T�
UqV�ZLY]L��+L]L�ZLY�NPa�WHZ[LS�ZLJV��L�KH�TLSOVY�X\HSPKHKL��
(�]HYPLKHKL�KHZ�JVYLZ�t�LUVYTL��L�WVKLT�ZLY�TPZ[\YHKHZ�
6I[PKV� V� YLZ\S[HKV� KLZLQHKV�� \ZL� ]LYUPa� MVZJV� LT� ZWYH`��
�[PWV�HJYPÄ_�;2�MVZJV���������H�\TH�KPZ[oUJPH�KL����JT��WHYH�
Ä_HsqV� KV� NPa�� 3LTIYL�ZL� KL� X\L� V� WYVJLZZV� KL� Ä_HsqV�
[LUKL�H�LZTHLJLY�H�JVY�HWSPJHKH��7VY�V\[YV�SHKV��H�HWSPJHsqV�
KV�ZWYH`�LT�L_JLZZV��[LUKL�H�KLP_HY�\T�SPNLPYV�IYPSOV���:L�H�
WPU[\YH�VYPNPUHS�KV�]HNqV�MVY�SPZH�KLTHPZ��\ZL�V�]LYUPa�HU[LZ�
L�KLWVPZ�KV�NPa�
(� [tJUPJH� t� }[PTH�� THZ� � t� WYLJPZV�� HU[LZ�� [LZ[m�SH� L�

HJVZ[\THY�ZL� H� LSH�� <TH� ]La� HWSPJHKV� V� ]LYUPa�� UqV� ZLYm�
WVZZx]LS�YLTV]LY�V�NPa�WHZ[LS�L�YL[VJHY�V�[YHIHSOV��

A Decoração Final

7VY� � KLJVYHsqV� ÄUHS� LU[LUKLTVZ� H� JVSVJHsqV� KV�
WLZZVHS� UH� SPUOH�� WHZZHNLPYVZ�� HUPTHPZ�� ]LxJ\SVZ��
JHZHZ��WYtKPVZ��WVZ[LZ��L[J�

i�ZLTWYL�IVT�[LY�NY\WVZ�KL�M\UJPVUmYPVZ�KHUKV�THU\[LUsqV�
LT� HSN\UZ� WVU[VZ� KH� SPUOH�� *VTV� UVYTHSTLU[L� VJVYYL��
ZLTWYL� L_PZ[LT� HSN\UZ� JVsHUKV� H� JHILsH�� HJLY[HUKV� V�
JOHWt\�V\�ZLN\YHUKV�\TH�MLYYHTLU[H��(V�SHKV�KLSLZ��HSN\UZ�
KVYTLU[LZ�WLSV�JOqV�L�V\[YVZ�LTWPSOHKVZ�LT�VYKLT�
<T�WLZJHKVY�ZLU[HKV��U\T�WLX\LUV�IHYJV��WY}_PTV�H�\TH�
WVU[L��[VYUH�\TH�JLUH�I\J}SPJH�
6Z�WHZZHNLPYVZ�n�LZWLYH�KV�[YLT�UqV�WVKLT�MHS[HY��
+L]LT�ZLY�JVSVJHKVZ�N\HYKHZ��JHYYLNHKVYLZ��L[J��,_PZ[LT�
ÄN\YHZ��/6�KL�MHIYPJHsqV�UHJPVUHS�UHZ�JHZHZ�LZWLJPHSPaHKHZ��
PUJS\ZP]L�HUPTHPZ�
6Z� ]LxJ\SVZ� H\[VTV[VYLZ� KL]LT� LZ[HY� YPNVYVZHTLU[L� UH�
LZJHSH�� ,ZJVSOH� H\[VT}]LPZ� L� JHTPUO�LZ� ]LYKHKLPYVZ�� L�
UqV� ¸PU]LU[HKVZ� V\� PTHNPUmYPVZ¹�� JVTV� JLY[VZ� ¸OV[�YVKZ¹��
¸I\NZ¹��L�V\[YVZ�
7VZ[LZ� n� ILPYH� KH� SPUOH�� JVSVJHUKV� HSN\UZ� SPNLPYHTLU[L�
PUJSPUHKVZ��KqV�\T�J\UOV�KL�YLHSPZTV��6Z�WVZ[LZ�������KH�
-9(;,:*/0��ZqV�ILT�YLHPZ�L�UH�LZJHSH�L_H[H��7HZZL�\TH�SPUOH�
WYL[H�WLSVZ�PZVSHKVYLZ��WHYH�ZPT\SHY�H�ÄHsqV�YLHS��
(StT� KVZ� WYtKPVZ� UVYTHPZ�� JVTV� LZ[Hs�LZ�� KLW}ZP[VZ� KL�
SVJVTV[P]HZ��KLW}ZP[V�KL�}SLV��JHP_HZ�K»mN\H��L[J��t�T\P[V�
PTWVY[HU[L��X\L�ZL�JYPLT�PKtPHZ�WY}WYPHZ�TVKPÄJHUKV�VZ�RP[Z�
L_PZ[LU[LZ��HUL_HUKV�THPZ�KL[HSOLZ�V\�Q\U[HUKV�KVPZ�V\�[YvZ�
RP[Z�WHYH�ZL�MVYTHY�HSNV�UV]V�
<T� V\[YV� WHZZV� JVUZPZ[L� UH� JVSVJHsqV� KL� WLsHZ� L�
LX\PWHTLU[VZ�KL�ILPYH�KL�SPUOH��JVTV�WVY�L_LTWSV��JHP_HZ�
KL�YLStZ�WHYH�H\[VTHsqV�L�JVTHUKV�KVZ�ZPUHPZ��JHP_HZ�KL�
LX\PWHTLU[V�KL�[LSLMVUPH��WPSOHZ�KL�KVYTLU[LZ�L�KL�[YPSOVZ��
[HTIVYLZ�UV]VZ�L�]LSOVZ�L�JLYJHZ�KL�]mYPVZ�[PWVZ��PUJS\ZP]L�


