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€ RAUTE Section 1
SAFETY

GENERAL References:

Plant safety procedures

Clipper Manual - Section 1

SPECIFIC Critical points:
Hydraulic Power Unit (Knife & Rolls)

Conveyors and hold-downs
Non critical points:

Controller cabinet power

www.raute.com



€ RAUTE Section 1
SAFETY

IMPORTANT:

The safety procedures described in the following pages are
intended only to highlight some specific points regarding the
Rotary Clipper and are not meant to replace nor substitute, in any
case nor to any extent, any other safety procedures applicable,
whether issued by the mill or by any other local, federal or
otherwise relevant authority.

In case of conflict or contradiction between the recommendations
contained in this document and those emanating from these
authorities, the latter will take precedence.

www.raute.com



€ RAUTE
GENERAL PROCEDURES

MAIN POINTS

1. DO NOT OPERATE NOR SERVICE ANY MACHINERY UNTIL
YOU GET THE APROPRIATE TRAINING TO DO SO.

2. ALWAYS USE SAFETY GEAR: HIGH VISIBILITY VEST,
HARD HAT, SAFETY GLASSES, EAR PLUGS AND STEEL
TOE SHOES.

3. LOCATE AND KNOW HOW TO USE THE EMERGENCY
STOP BUTTONS.

4. LOCK-OUT ALL SYSTEMS AS REQUIRED, BEFORE
SERVICING ANY MACHINERY OR ENTERING ANY
HAZARDOUS AREAS.

5. REFER AND COMPLY WITH PLANT SPECIFIC SAFETY
PROCEDURES.
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€ RAUTE
SPECIFIC PROCEDURES

MAIN POINTS

SHUT OFF AND LOCK-OUT HYDRAULIC PUMP
CLOSE SHUT-OFF VALVE AT THE HYDRAULIC TANK
TURN OFF CONSOLE POWER

TURN OFF ELECTRONIC CONTROLLER POWER
LOCK-OUT INFEED CONVEYOR

LOCK-OUT HOLDOWN BELTS

LOCK-OUT OUTFEED CONVEYOR

DISCHARGE ACCUMULATORS

© N o ok~ 0N~

ALL SYSTEMS MUST BE AT ZERO ENERGY STATE

www.raute.com



€ RAUTE
HYDRAULICS LOCK-OUT

SHUT-OFF VALVE
CLOSED AND
LOCKED OUT

MAIN SWITCH DISCHARGE VALVE
LOCKED OUT CLOSED AND

LOCKED OUT

www.raute.com
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MECHANICAL LOCK-OUT

MAIN SWITCH
OFF AND
LOCKED OUT

IN-FEED
LOCKED-OUT

OUT-FEED
LOCKED-OUT

HOLD DOWN
LOCKED-OUT

www.raute.com



€ RAUTE Section 2
DESCRIPTION

CLIPPER FRAME

HYDRAULIC UNIT

CONTROLLER

CONTROL LOGIC

Knife Subsystem

Anvil rolls

General view

Controls

General views

Basic wiring

Hardwired logic

Lo v
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€ RAUTE
CLIPPER VERSIONS

— — Durand
" — Raute
—» 15 GPM valves —> Others
L » 24 GPM valves
. —— Hydraulic drive
— Electric drive VFD Cabinet

e ———
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CLIPPER FRAME

R Servo Valve
Lift Cylinder S ABS

Encoder

Top roll
position adjust

Knife Motor

Knife
position adjust

www.raute.com
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€ RAUTE
UPGRADED KNIFE DRIVE (24GPM)

Manifold

Knife Motor

24 GPM
Servo Valve

Return line

12 bit
Encoder

Relief port
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KNIFE LINKAGE

RADIAL
COUPLING BEARINGS
ENCODER
A
2
HYD. MOTOR
THRUST
BEARING

KNIFE TENSION
CYLINDER

TR

TENSION CYL
PRESSURE INLETS
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KNIFE DRIVE ASSEMBLY

' RADIAL [ ‘)
BEARINGS =8
A

MOTOR . %
COUPLING : l » =4
. SPINDLE

| BUSHING
N7 > -4
] -_.’:‘—V ‘ —\:i_ /
PR 4 & 1 H ‘
S SPINDLE
_L‘_LI

1 e
MOTOR HIEnE 4
SHAFT BlE S sy l : N SAFT
%p el @*_\? AN\ \\\§§
/S il
\\ =
l \
—H
f THRUST 12
BEARING
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€ RAUTE

KNIFE COUPLINGS ASSEMBLY

KNIFE PINS

GREASE POINT

TOGGLE PIN

KNIFE CLAMPS

TOGGLES

SPINDLE

TOGGLE PIN

GREASE POINT

www.raute.com



€ RAUTE
KNIFE BLADE
~40°
| 120”
b—P 21 b—P I
R |

Minimum knife width is
3.257

KNIFE ORIENTATION

+— VENEER
FEOW

www.raute.com




€ RAUTE
KNIFE ENCODER ASSEMBLY

ENCODER MOUNTING

BLOCK
INSULATION RING
COUPLING V3-238A ITEM
SLAWP AING et >
#10-32NF
98A230-'0' RING °
e
12 BIT
ENCODER
( TINY MITE
' || COUPLING
== /
1
—3
- _-J 1 $
{
Y
.
ENCODER
ENCODER MOUNTING Voo mems oo
CLAMP RING THERMAL

INSULATION RING
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ANVIL ROLLS - IDLE SIDE VIEW

€ RAUTE

TOP-ROLL
BEARING

BOTTOM [ o\ = —— KNIFE

TOP ROLL

ROLL

IN-FEED
DRIVECHAIN

www.raute.com



€ RAUTE
TOP ROLL ELECTRIC DRIVE

ELECTRIC
GEARMOTOR o ©

ADJUSTING
BOLT

TOP ROLL

www.raute.com
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BOTTOM ROLL ELECTRIC DRIVE

€ RAUTE

ELECTRIC
GEARMOTOR

ADJUSTING B

—

BOLTS

www.raute.com



€ RAUTE

TOP ROLL OFFSET

\ ORIGINAL POSITION OF ROLL

CONTACT I N NEW POSITION OF ROLL
POINTS I = ey

e

A

,‘“‘: LLE
/&5
5

ROLL PRESSURE SETUP MUST BE DONE DIFFERENTLY!
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HPU GENERAL VIEW

Knife tension

oressure valve Main flow control
for rolls

Accumulators
Head UP-DOWN

Oil cooling fan

www.raute.com



Rio H [MESiEs
FLOW CONTROLS DETAIL

€ RAUTE

Knife tension
pressure valve

Head Up/Down
pressure valve

* Not used with electric roll

www.raute.com



€ RAUTE
RAUTE CONTROLLER -1

POWER  WATCH DOG

STATUS LAMPS

15" TOUCH SCREEN
COMPUTER

Data Table MIS Moisture

www.raute.com
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RAUTE CONTROLLER - 2

5 eeeee I =
o | T IIIIIIIIIIIIIIIII
2 cesens 0 (7

~ - . | I [T RTHTTCHTTITIT
. g PG| = NETWORK
\ Rl A i CABLE

- oy — e-fb‘ 15" TOUCH SCREEN
Al § COMPUTER

¥/
J/i
www.raute.com




€ RAUTE
RAUTE CONTROLLER -3

SERVO VALVES
POWER SUPPLY
CLIPPER
COMPUTER
ATX COMPUTER
POWER SUPPLY
ROLL TACHOMETERS
24 DC FUSES INPUT BOARD

AC INPUT AND FUSE

ANALOG OUTPUT
AND WATCH DOG
OUTPUT BOARD

DC/DC POWER UNIT&H

KNIFE ENCODERS

SCANNER & PLC INPUT BOARD

1/0 BOARD

SERVO VALVES &
ROLL VFD

www.raute.com




€ RAUTE
ROLLS VFD CABINET

MAIN AC SWITCH | SN %&mm" Control Signals
‘ '.l:\ =

EH Vﬂl.TAG

AC FUSES

TOP ROLL VFD BOTTOM ROLL VFD

| ex p B e &, S
www.raute.com
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CONTROLLER - I/0 WIRING

READY
FIRE (CUT)
BLADE CONTACT

ENABLE
RESET (HOME)
VERTICAL

0..10 vDC*

12 VDC 120 VAC

www.raute.com
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ROLL SPEED CONTROL SIGNALS

€ RAUTE

0..10 VvDC
+ ROLL
TOP ROLL SPEED ENCODERS
BOTTOM ROLL SPEED 5VDC
TOP
120 VAC O —
X RUN COMMAND
) V) DRIVE READY BoTTOM 0 =
DRIVE AT SPEED
GEAR
DRY CONTACT MOTORS

400 VAC

O<NDN-=

www.raute.com



€ RAUTE
CONTROL LOGIC - PAGE 1 - AC

REF ¥
C .IPPER POWER
0IL quiggup/MJN. LEVEL FF A ON {0 AMP
1 ) —alo 5 —{T i 115 V.A.C. SUPPLY 5
2 4 OLA
oVA
T AC suPRLY 10 ROTARY
CLIPPER ELECTRONICS
3
0IL TEMPERATURE
175 HEATER

: O’?& = HCA-7—5gr+ CONTACTOR
3 (BY CUSTOMER)

KNIFE HELD PUSH STOP PULL START
IN TENSTON PB-1 PB-1 N
| HyoRAULIC
: oce—5—<lo—F1—0T0—1 (-hiy W
T ey N
1 Y~ PB-1L
6 KNIFE TENSION SW i ,Q/\
4HCR-1 o.L
4 Lol cooLInG
7 ™ 11 2M FAN
OFF
Up DONN
8 %0 VO 5 J][ ¥ HEAD UP
s[3_ ! SPARES
I
I - 7
9 O O T} 4-—/1, HEAD DOWN 12

10

v Vo ¥
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€ RAUTE
CONTROL LOGIC - PAGE 2 - AC

PUSH STOP uLL
‘A? 14: el PHLL, BTABT OFF DELAY i
1 O— ' AOLLS RAUN
oTo 15 oTo 16 \CRI iz 151 DELAY KNIFE
18 53)'| VERTICAL ENABLE
CR~ N
12 ] ”’ gy G
7/ N
13 Jl/ v3 ROLLS DRIVE
RESET
! /
&7 ON DELAY
14 | o @ gy ELECTRONICS RESET
4 .22
{15, 24) t 73)
/T* |
1
15 o'o
114, 24)
KNIFE TENSION
ON >, /AUTO
" S|z 1ch-2 v4 KNIFE TENSION
oo - I} - 4
|
I
L
7 L oto
18
13
SPARES
20
1.5 KVA 20

1HCR-2

20 460 VAC .3_1_,' = CF] 0IL HEATER 22

www.raute.com
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CONTROL LOGIC - PAGE 3 - DC

21
2CR-T1 2CA-1
22 ] — .
2CR-T2
23 .
g 25
KNIFE
1CR-T2 VERTICAL\] .,
24 ‘
27 Q10 28 .
(14, 15)
25 .
25
CANNER
26 3G .
L4 30 ¢
27 IN .
35
28 N .
36
29
30

CUT ENABLE
{~) INPUT
DC COMMON

FIRE
FADM SCANNER
(~) INPUT

READY

OUTPUT

BLADE
CONTACT

GNALS TO

Y CLIPPER
RONIC CONTROL
LOEN #8723
UIVALENT

CC_SIGNALS FROM
ROTARY CLIPPER
ELECTRONIC CONTROL

SPARES

26
34
az

www.raute.com
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€ RAUTE SECTION3
CLIPPER THEORY

CLIPPER GOALS - Exact clip point

Parallel clips
» Match knife/roll speeds
* Minimize response time

« Straight clips (no bias)

OPERATION « Knife positions
* Clip steps
* Clip cycle
* Clip zone

» Knife/roll speed mismatch effects

www.raute.com



€ RAUTE
KNIFE POSITIONS

BLADE ANGLE HOME POSITION

CLIP POSITION B

285° (202)
TOP
ROLL
HOME POSITION A 150
0°(0)
VENEER
195° FLOW +—— KNIFE
-
/ = i
BOTTOM
HOME POSITION B Rglf:ﬁgn ROLL
180° (127)
\\
CLIP There are two home positions separated by
POSITION A half turn of the blade
105° (74)

www.raute.com



€ RAUTE
CLIP STEPS

1 - HOME POSITION (A) 2 - CLIP POSITION 3 - HOME POSITION (B)
Knife begins to move upon Knife in vertical position. Veneer Knife stops after rotating
receiving a FIRE signal is clipped between the blade and half turn (180 degrees)
from scanner the bottom roll

ROLL TOP

TOP
ROTATION ROLL

ROLL

KNIFE
\/ /cuP /> ke

/ BOTTOM BOTTOM ROLL BOTTOM
VENEER ROLL ROLL ROTATION ROLL

0° 105° 180°

VENEER FLOW

www.raute.com




€ RAUTE
CLIP CYCLE

' TYPICAL CLIP
. HOME POSITION B
180 _
CLIP POINT

=~

=

H

o

e

S 105°

n

H

—

H

e}

=

FIRE SIGNAL
HOME POSITION A
0° _ .
V1 V3
25 100% v2
H B
<<
= V4 V5
0% >
T1 T2 T3 T4 T5
0 ms 13 ms 40 ms 54 ms 70 ms

TIME

www.raute.com



€ RAUTE
CLIP ZONE

CLIP QUALITY IMPROVES WITH KNIFE SPEED

VERTICAL SPEED (VS) =R x W x cos (a)

BLADE CUTS EASIER THROUGH VENEER AS THE VS INCREASES

VS IS ALWAYS ZERO AT CLIPPING POINT

BLADE

FIRST CONTACT POINT

— °

VENEER /

BOTTOM ROLL

www.raute.com
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€ RAUTE
KNIFE/ROLL SPEED MISMATCH

ROLL > KNIFE
MORE WEAR

el

KNIFE CUTS THROUGH




€ RAUTE
TYPICAL CLIP RESPONSE

A
180°
500 FPM
=
=
H
hj
53]
W 105°
0
H
H
H
o
=4
&
A
e
0° ‘E/ >
v1 V3
o <« 100%
5B V2
R V4 V5
0% .
T1 T2 T3 T4 T5
0 ms 13 ms 40 ms 54 ms 70 ms
TIME

www.raute.com



€ RAUTE
SECOND CLIP CATCH-UP

A
360° .
Second
Clip
285°
Catch-Up
NO 180°
ILT 7
S04 First Clip
g4
INMX o
105
Pt
Oo BE— »
q \al V3 V3
atgq 100%] Ve
V2 V2
| 0% V4 V5
ATVA © .
Tl T2 T3 T6 T4 T3 T4 T5
TV A
NDIS
A TA -I _I
0 TIME

/|
www.raute.com



€ RAUTE
TIME RESPONSE ADJUSTMENT

A
180° —
ON TARGET 4/////,/
\\2><’/' ,/’//’ ‘\\\\
105° - TOO LATE
TOO SOON s
NO ‘,/’/,
TIT
sod HO
a1 MOTO TH
TN TITT IT
0° —é >
N v1 V3
100%
V2
AATHA va Vs
HATYA 0% >
T1 T2 T3 T4 TS
q TIME
T4

PARAMETER: C_ TIMTRK
FALSE=MANUAL MODE
TRUE=AUTO TRACK MODE

D LTIMEI = LEFT
D RTIMEI = RIGHT

www.raute.com



€ RAUTE
SPEED RESPONSE ADJUSTMENT

A
180°
B
105° ON TARGET
NO
IIT TOO SLOW
s0d
a4 \
INM
TOO FAST
0° | z .
q N V1 V3
o v2
ATHA 100%
£l ]
ATYA 02 7 V4 V5
o T1 T2 T3 T4 T5
MTA TIME

PARAMETER: C_ SPDTRK
FALSE=MANUAL MODE
TRUE=AUTO TRACK MODE

/|
www.raute.com
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D RVLAV2 =RIGHT



€ RAUTE
LANDING POSITION ADJUSTMENT

1 / HIGH
180° I
%‘ b
-R LOW
//
105°
NO
ILT
SOd >
q4
INX
0° ‘
100% ¢ vt V3
V2
HATEA
HATYA 02 v4 V5
T1 T2 T3 TN TS5 o
o TIME G‘P
T4
PARAMETER: C LANTRK
FALSE=MANUAL MODE D LTIME4 =LEFT
TRUE=AUTO TRACK MODE D_RTIME4 = RIGHT

www.raute.com



€ RAUTE
SECOND CLIP ADJUSTMENT

A
3600 /
. |
Second Clip //
0 TOO BIG
285
/
180 I/ X
NO First Clip TOO SMALL
ILI \\\\‘
sog 105 |
T4
INY
0° ]
(™
lOOO A Vl V3 V3
IATEA ¢ v2 Ny V2
% V4 V5
aaTyn 0% X
™ T2 ™ T6 T4 Th Th T'5
'I A
¥NOIS ] 1
TATA \ >
TIME

PARAMETER: C_ 2NDTRK
D_LVALV6 = LEFT FALSE=MANUAL MODE
D_RVALV6 =RIGHT TRUE=AUTO TRACK MODE

/|
www.raute.com



€ RAUTE

NO
ILT
SOd

CIE|
INX

ATHEd

VANIAAN

SPEED FACTOR

180°

105°

100%

‘\/

o

- 4

\\\

TOO SMALL

V1

V3

V2

V4

V5

ddT4

TIME

V2 = Vtarget / Speed Factor(DEFAULT)
AV2 = AVtarget / Speed Factor (AUTO TRACK)

D _LSPFAC = LEFT
D_RSPFAC = RIGHT

www.raute.com



€ RAUTE
ACCELERATION FACTOR

180°

Iz
105° / /
MO TOO SMALL //
III P
sod \ ”

a4
IN¥
é TOO BIG
o o
V1 V3
 100%
ATHA ve
i . V4 V5
ATYA 0% >
T1 T2 TIME T3 T4 T5
JdT A
T2-T1 = Vtarget/ Accel Factor(DEFAULT) D LSPFAC = LEFT
A(T2 —T1)= AVtarget / Accel Factor(AUTO TRACK) D RSPFAC = RIGHT

www.raute.com



€ RAUTE
KNIFE/ROLL SPEED MEASURE

KNIFE SPEED
LOW

CONTACT

ZONE AFTER \
N ROLL SPEED \ //
115° | ZONE BEFORE / /

KNIFE SPEED \

\O E2 KNIFE SPEED
111 105° HIGH
SOd ' N\ ™
N El
950 2 >

Tl\ .

A

Y

Speed Before = E1/T1 . Knife Diam . IT
Speed After = E2/T2 . Knife Diam . I1

/|
www.raute.com



€ RAUTE
NORMAL/SOFT LANDING

NORMAL
A
180°
C_SOFLAN /
NORMALFALSE SOFT
SOFTTRUE
105°
NO >
ILT
SOd
g4 E
INM
i
0° -
A Vi V3
oN 100%
INHdJO vz
TATYA (e \z V5 V5
T1 T2 T3 T4 TS5 T5
0 ms 13 ms 40 ms 54 ms 62 ms 72 ms

TIME

www.raute.com



€ RAUTE
RESPONSE VERSUS KNIFE SPEED

Clip position (105°)

Max SPEED
~ 1200 FPM ™~ ~ 500 FPM

in
~ 32 ms

/|
www.raute.com
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€ RAUTE SECTION4

OPERATION
CLIPPER Operator’'s PB and SW console
CONSOLE

CONTROLLER Raute controller cabinet

www.raute.com



€ RAUTE
CLIPPER CONSOLE LAYOUT

CLIPPER HEAD
OFF

INDICATOR
LAMPS *

*LAMPS BLINKING INDICATE FAULT

www.raute.com



€ RAUTE
STARTUP SEQUENCE

1 1 | 1

CLIPPEH HEAD
ROTAHY CLIPPEH

DOWN
| 1 - CLIPPER POWER ON /@
| 2 - HEAD DOWN l
CLIPPER HYD PUMP  yrp
&7 op START sl o

AUTO
~© O

PUSH KN
VE

| 4 - KNIFE TENSION AUTO
TOP START

| 5 - ROLLS ON i > @

| 3 - HYDRAULIC PUMP ON

—
o
m
pu o)
0D
CO
-
rr
wn

www.raute.com



€ RAUTE
STOP TO CLEAR SEQUENCE

CLIPPEH HEAD
HOTARY CLIPPER

(:I:[:EUNN
2 - HEAD UP | /

| CLIPPER HYD PUMP
PUSH
STOP sum

‘IIIID (1425?23§UT0

CLIPPEH RDLLS KNIF
TOP START VERT ET

| 1 - ROLLS OFF i > @

DO NO ENTER THE CLIPPER AREA!!




€ RAUTE
FULL STOP SEQUENCE

CcL IPPEH HEAD
CITARY CLIPPEH

<55§E> U?:]:I:fowN

CLIPPER HYD PUMP KNIF
snm ALl N

>.

CLIPPER FIOLLS
PUS PULL KNIFE CLIP EFl
STOP START  VERT RESE

| 1-ROLLS OFF i . @

| 3 - CLIPPER POWER OFF

| 2 - HYDRAULIC PUMP OFF

www.raute.com
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HMI - MAIN SCREEN

TTiE || g ROTARY CLIPPER i Gimuommri) | PROGRAM
PANEL [~ RAUTE TARGET IP:192.168.61.100 g INFO

Target|
KNIFE ‘
LEFT 1201 e A1 201 ° RIGHT
eI - e
KNIFE width[ 37 in e cfg| o
PANEL -L > , : =
Time - m S CONTEXT
- 2nd 0 uto NULL is OFF durig dip cycle or when clipper is not RE |N FO
ROLLS —
- SOl — | —
ISk RN PR i 9 10 11 12
PANEL [T poron N [N e —
CLIPPER
OPERATION NORMAL
CLIPPER
PANEL [ T
|
COMMAND FIRE I
PANEL
FI:I,IAENNELIJ_ [ {tup | Diagnostics | MIS |  Moisture | Exit
\

www.raute.com
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CALCULATED
KNIFE WIDTH

HMI MAIN SCREEN - KNIFE PANEL

VALVE OPENINGS AND NULL VALUES

LEFT SPINDLE
POSITION

TRACKING TARGET |

g |||

A

KNIFE/ROLL SPEED
TRACKING MODE

KNIFE RESPONSE
AVERAGE TIME

—

LEFT
SIDE

SPINDLES STATUS

KNIFE/ROLL ACTUAL KNIFE RIGHT SPNDLE
SPEED SET POINT SPEED GAUGE POSTION
l_-.1_ 5 RIG;
K Mot Tl
| awonunon ]
A
Tou 2nd|
A

VALVE AUTO-NULL
STATUS

RIGHT
SIDE

—>

www.raute.com



€ RAUTE
MAIN SCREEN - KNIFE STATUS

NORMAL CONDITION
———| DRIVE STATUS TUNE STATUS |—
ENCODER SPEED
MOTOR TIME
VALVE NULL LANDING
TIME OUT SECOND CLIP

WARNING CONDITION

Enc | Spd

Mot || Tim

Nul || Lan

2nd

www.raute.com
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€ RAUTE
HMI MAIN SCREEN - ROLLS PANEL

NORMAL CONDITION
ROLL WEAR STATUS
DRIVE STATUS
ROLL SPEEDS ROLL DIAMETERS
DRIVE MODE (CALCULATED)
ROLLS l l

\/

\{
O o ’ —

l?llc.:Nllll |lllll!:0al8tll 9 10 11 12

NP oo | —c
/ N

SET POINT ACTUAL SPEED

Bottom AUTO

WARNING CONDITION

ROLLS

000 in 3.10
Top MAN WARNING L | : , WORN OUT — : ,
Slow Fast_ q 0 2
lllllllllllllllllllll 1 1|1 1'
Bottom MAN WARNING é 000 WORN OUT il 310

www.raute.com
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HMI MAIN SCREEN - INFO PANEL

INFO WINDOW
CLIPPER
OPERATION NORMAL
\/
: MS 0K |Command executed OK
NETWORK LINK LAST NETWORK LAST CLIPPER
STATUS MESSAGE MESSAGE

www.raute.com
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HMI MAIN SCREEN - BUTTONS

COMMAND BUTTONS

READY ” FIRE ﬁ
CLIPPER MANUAL OK/CLEAR ALARM
READY/ NON READY FIRE
l l Y

o |

FIRE

Clear ALARM

DIAGNOSTICS
ACTIVE

JIAGNOSTICS ON

Setup |

Diagnostics |

MENU BUTTONS

Data Table |

Moisture |

Exit |
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HMI - KNIFE SETUP SCREEN

€ RAUTE

ROTARY CLIPPER SETUP 09/4Jun/2006 08:28:44
€ RAUTE
LEFT Before CLIP After CLIP  Targets After Clip Before CLIP RIGHT
B =T = ] ) S o ,
-, IR R R EEEERE - -,
ACTUAL VALUES = , M s, RS A S =
| 0 & [ 2 °— | 2 R 8] 1
Left Right
Spd fac |100 T17V¥1 |0 2000 Spd fac |100 T17¥1 |0 2000
Acc fac |350 T27V2 171 641 Acc fac |350 T27v2 |171 715
CLIP Dec fac |150 T3/V3 200 2000 Aol Dec Fac 150 T3 7v3 400 2000
PARAMETERS Toff |35 T4 7V4 |434 0 ’ Toff |35 T4 7v4 |443 0
Max Voff [100 15/v5 [102 o } Max Voff [100 152vs [102 |0
Voff |0 T6 /7 V6 |200 756 — Voff |0 T6 7V6 [200 1435
Fan CFG Dat : _ 52 il
!j,sneedulcj ‘;I ndoRn 7 /V7 |ee2 700 2005/04;138 Uspeed oK H Land OK T7 2¥7 |62 00
iflr-——-——*i_ﬁﬁ‘—: T8 7V¥8 |292 28 13322 ” Time OK E{ancﬁp oK T8 /7V¥8 |292 28
Self Tune & Auto Tracking Auxiliary Commands
SPEED TIME LANDING 2ND CLIP Knife width Chop dely 2nd clip delay |
K . : _ ‘ oad CFG
| AUTO  AUTO  AUTO  AUTO [3700 [t000 [s0 s | AUX.
TUNE CONTROLS [—» b | -
|_time | tand [zndcip| Aport || " | QPG  Save cFG [ || CTRLS.
Link JOK Clipper |Command executed OK
Fire * Rolls ‘ Graphics Defaults ‘ Main ’

COMMANDBUTTONS

)
www.raute.com




HMI - ROLLS SETUP SCREEN

€ RAUTE

09/Jun/2006 08:29:18
& RAUTE ROTARY CLIPPER - ROLLS SETUP
Raute

1215 A0l e e Set Point
B7A| | DRVEOK  ROLLOK Dia

YARIABLE - v

FREQUENCY GEAR - urrent Yalues

JSII_DL [ l:ntli:E = MOTOR I%nus_? ) mfpm
min | 0 [1650 m min-1

BOTTOM ROLL

Set Point

s B o
BOTTOM F:gg :_?: # EY Current Values
ROLL DRIVE fpm
m¥in  pm E—
min [ 5 [150 I
Link |OK
Network E
BUTTONS (—» |8l - ENABLED

/ Setup ‘

BACK TO PREVIOUS SCREEN

www.raute.com
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HMI - TOP ROLL SETUP PANEL

TOP ROLL

PHYSICAL PARAMETERS

VARIABLE
FREQUENCY
D

m¥in pm

in | 0 [1650
ax 10000 2130

OUTPUT SIGNAL

LOOP VALUES

ROLL TACHOMETER PARAMETERS

www.raute.com
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HMI - GRAPHICS SCREEN

05/Feb/2004 12:48:51

e RA“TE ROTARY CLIPPER GRAPHICS

i i RichPly,BC,Line 2 ‘ HOME
TR POSITION B
CLIP 1550
RESULTS gight 0546 0559
+90
24
x —
< i
2 W
5| . HOME
=} “~| PosiTION A
n
o2
o
-90
H
-180 ' OME
0 68 POSITION B

[OK

L|nk 0K | Fire ‘ Refresh 1 Setup l
[ )
www.raute.com
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HMI - DIAGNOSTICS SCREEN

€ RAUTE

£ RAUTE CLIPPER DIAGNOSTICS 142002050201

Coastland Wood Ind, Nanaimo

Salbin e Side IREETEII Selected when blinking
Encoder Test =
Encoder Degrees
Motor Test
TEST veca (| 21°01"-0) INNNRRRRRD . RARMBERRRRRR - roon when ok
SELECTOR + — 0 + i
Zero Speed | VALVE
— NULL
Move To Valve :_:_:_:
\/ Maximum | -100 50 0 50 100
L ——
Aperture o

POSITION

Ramp time =T i : .
5

| None | @ | Reset Test | Big Numbers |)

Clipper Response [String- =T

Link Message |ERR= 1. Tag does not exist BUTTONS
_
MNetwork ;I <B -
ack to Main
Lk ORI — | d M
v

)
www.raute.com



E
HMI - DIAGNOSTICS SCREEN

€ RAUTE

SIDESELECTORS

N

Side BTG Selected when blinking
ENCODER

encooer | Eneoder [ EEEEN R ©-o~ POSITIONS
STATUS BITS \Tr-o
Bits (T )t||||||||||||\ ]||||||||||||| Green when OK

Auto Null
MOTOR TEST
SPEED RESULT

'
Valve ||
Maximum | 7 =
SHCI ADJUST
BUTTONS
Ramp time - +/
\/

MOTOR TEST PARAMETERS

)
www.raute.com




€ RAUTE

HMI - DATA TABLE SCREEN

=) RAUT ROTARY CLIPPER DATA TABLE SLapEREE
- D.H. NEW SOCKET
Boolean Data Table Analog Data Table
txcomp-127 moienb-143 [JIE rvalv7-038] g4 llanti-112| 702 ditdly-128] 100
delctg-128 [l moichi-144 @ | =Valve-0997[ 1s rlanti-113| 702 itidle-123] 250
zdybe0-129 Bl moichz-14s @ || 1minec-098 100 mminoc-114}-100 kngoto-1301 0
zdybe1-130 [  moich3-14¢ @ || 1mex0c-095] 200 maxoc-115] 200 spdent-131] 20
enbwdr-131 [l moich4-147 Bl || 1pfact-100] g rpfact-116] 5 timent-132 ] 20
enbval-132 [l moichs-14s Rl | lifmet-101]7  rifact-117[1  lancnt-133/20 < ANALOG
enbovr-133 [l woiché-14s [l || 1dband-102[ 3z  =zdband-118] 32 2ndenz-134[20 VALUES
lcidle-134 [l moich7-150 E@l | lseten-103] 32768 rsetpn-118| 32763 tstnbr-135] 0
BOOLEAN > rcidle-135 [l moichs-151 Ef || lerrac-104] 45 rerrac-120| 32 tstsid-136] 3
VALUES axcomp-136 [l sp=1s53-15z [l || tpterm-105[ 240  zpterm-121|-z49 et
sptdiz-137 [0l spai1s4-153 @ || 1iterm-106[ 255 riterm-122| 392 tsttim-138] 1
ackwid-138 [[Blill spai1ss-1s4 il || 1ithrs-107[ a1 rithrs-123| 3132 lebits-133] o
spa139-139 BIill sp=156-155 BPIill || 1icntxr-108] 10000 rientr-124| 10000 rebits-140] o
spa140-140 Bl sp=157-156 Bl || 1imexv-109] 10000 rimaxv-125| 10000 tfparm-141| 20
spal4l-141 spalsSB8-157 liminv-110]-10000 riminv-12€}-10000 sfparm-142| 20
spaldz-142 demomd-158 B ldithr-111{ zg rdithr-127] 29 lfparm-143| 29 ANALOG
S aaaon < NAVIGATION
| << < > > << < > >
NAVIGATION 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 |<6]| Z ‘ 8 ‘
System Log
03/4ug/04 09:58:10 - [frmDT]Form_Load: Data T able Access Started ~
SYSTEM 03/4ug/04 09:58:10 - [frmMainjemdDT_Click - Data Table form requested
iug/04 09:57:23 - [frmStats]Form_Load: Statistics Started
LOG v
COMM
MESSAGES
URL |emd=BR.127.32 Save Data Base Back to Main

MENU NAVIGATION

www.raute.com
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€ RAUTE

HMI - MIS SCREEN

03/Jun/2006 08:26:50
& RAUTE ROTARY CLIPPER STATISTICS

Raute

Left Right

Time
1 im

40— ltems | 1085047 30— 2 Items| 1088881

Al 5=
I | Average 39.4 I I Average 39.1
______ Il.____T i i [ n- -

s Deviation 0. 7 I I e [ T Deviation 0.7

34 0 39.0 440 34.0 39.0 440

Speed Speed
30— ltems | 1089045 L ltems| 1088880
5=

U—r—..II III-I____ Average 600 U_r_-llll |l|--_..__ Average 600
500 600 Deviation 20 500 600 Deviation 20
Total fires received 1121856 Too close fires 3229 Total fires received 1121856 Too close fires 3231

Total fires processed 1118289 Close fires 25524 | Total fires processed 1118289 Close fires 25520

Last Message |0|(

Mot |
sbiwork

MS Clear Statistics | Back to Main

www.raute.com
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€ RAUTE

HMI - MOISTURE SCREEN

22/Mar/2004 09:25:02
% RAU"'E ROTARY CLIPPER - MOISTURE METER

D.H. NEW SOCKET
-Moisture Content - il Uit

200 FREEZE | Timer 160

HT | H2 | H3 | H4 AVERAGE |
r NE[WO[k"‘i e i i e T R
_ ‘ Link |OK Clipper [Command executed OK lE
I Grade Output || Calibration | Main |

)
www.raute.com
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HMI - MOISTURE SETUP SCREEN

€ RAUTE

114Jun/2003 09:21:57
% RA"TE RC - MOISTURE METER CALIBRATION

RAUTE LTD. R&D

~Moisture Heads Calibration ~Grading—————
Low  HI9h  ca parameters Current A/D  Input o

Head | 0 | 220 Factor Offset Reading Reading Volts Grading Limits

1 I ] v [ o K[ o [oow Min[ 0  %MC

2 DD o[ 7 [ o MN[0 [oon | Max220 e

s IEH Ul v [ o Bl ¢ [oow

o WEm ([ 7 [0 BT 50

s NEZDN [ v [ o K[ o [0 | crace NN

B P (R R —

s NEDN ([ 7 [0 MM [0

-~ Network

LNk BN | Link [oK Clipper [String-00

’ Restore Defaults | Save Calibration | Moisture |

www.raute.com
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€ RAUTE SECTIONS5
MAINTENANCE

QUICK CHECKS Sorve. Spindies RPM

Filters
Shafts and bearings

HYDRAULIC SETUP | Adjusting the hydraulic pressures

ROLL ALIGNMENT Vertical alignment

Horizontal alignment

ROLL SPEED SETUP | Match roll speed to knife speed

KNIFE HANDLING §Z$gvalllnstallation

ENCODERS SETUP General procedure

Only one spindle removed
Encoder replacement

www.raute.com




€ RAUTE

ROLL WEAR & MISALIGNMENT

CLIPPER MUST BE LOCKED OUT FOR THIS PROCEDURE!

1/2 | 1/2

i‘ MEASURE CIRCUMFERENCE AT THREE POINTS }L

ROLL [ ]

AVERAGE OF LEFT/RIGHT = (34.6" + 34.4)/2 = 34.5”
ROLL WEAR (L,R - CENTER) = 34.5" - = 0.25"
ROLL VERT. MISSALIGNMENT (L-R) =34.6" - 34.4 = 0.2"

EXAMPLE VALUES !




0O M
OIL FILTERS, CLASSIC CLIPPER

REPLACE FILTERS
EVERY 3 MONTHS

€ RAUTE

LOW PRESSURE FILTER

HIGH PRESSURE FILTERS
(ONE PER SPINDLE) *

* Not present in upgraded

f“ . A .;; = ! . 2
www.raute.com



€ RAUTE
SPINDLES TOGGLES

WEARING POINTS

SPINDLE

www.raute.com



€ RAUTE
SPINDLES BUSHINGS

' RADIAL [ 4
BEARINGS =iz
COUPLING |\ %
i \ /
ﬂé? N J | \*i'
;i';L_—'—‘*'_ﬂﬂ l | ) ' »m ] S?RII?#E
TN ; ]
g @*\”\3 NN\ \\\§%
‘ =2 e
<A\ N
N7\ \\PZ \ .
\\ =
lf \ Ve
=i
THRUST k_
BEARING

www.raute.com




€ RAUTE

HYDRAULICS SETUP - 1

Roll speed fine
adjustment
Servo . Main pressure to
servo valve and
valve knife
* Always close when
changing or

working on any
—  part of the knife
assembly

* Valve is shown in

Ar"
"\ . the OPEN position
i\‘)" ._ « It may be located
Cross \ as shown or on the
port __hydraulic reservoir
relief

www.raute.com



€ RAUTE

HYDRAULICS SETUP - 2

Ny

Pressure gauge

AN

HG6

Hydraulic pump A

Main relief valve

Pump compensator
Adjust to 1750-1800 PSI
reading on H1

www.raute.com



€ RAUTE
HYDRAULICS SETUP - 3

Knife tension
pressure valve

Adjust to 550-600 PSI \ e Adjust for required roll speed

Head UP/Down
pressure valve - SN
32

Adjust to 900-1000 PSI

Main flow control for rolls

Accumulators

Cooling fan

L
-
0y
K
By R
-
- . .
.
.
»
< s/
3 '\

www.raute.com



€ RAUTE

ROLL ALIGNMENT PROCEDURE
ROLL ALIGNMENT TOOL SET *

TAIL END T-BAR SLEEVE DRIVE END T-BAR

* NOTE: There is a different set of T-bars for the clipper with top offset roll



€ RAUTE
ROLL ALIGNMENT - GOALS

—> Adjust

TOP

BOTTOM

. @ |

1

—> Adjust

VERTICAL HORIZONTAL
ALIGNMENT ALIGNMENT

Rolls and spindle axis Rolls must be parallel
must be aligned

www.raute.com



€ RAUTE
ROLL ALIGNMENT - SETUP

1-Head UP 2 - Raise rolls 3 - Head DOWN
& knife

Roll UP
HEAD UP
T (10-15 turns)

| ( %@“g HEAD DOWN
X/

Se
= - Z@; = -

Knife UP
(10-15 turns)

HYDRAULICS ON!

O
(N
www.raute.com



€ RAUTE

VERTICAL ROLL ALIGNMENT - 1
4 - Set T-bar & Level

~Horizontal*

Visible gaps

* USE ONLY MACHINIST GRADE LEVEL

O
(N
www.raute.com



€ RAUTE

M

VERTICAL ROLL ALIGNMENT - 2

5 - Adjust rolls

Adjust

Adjust

Make Horizontal

www.raute.com



M
HORIZONTAL ROLL ALIGNMENT - 1

6 - Lower Knife

€ RAUTE

Keep Horizontal

No gaps
(<0.002%)

HYDRAULICS ON!

www.raute.com



M
HORIZONTAL ROLL ALIGNMENT - 2

7 - Lower Top Roll

€ RAUTE

No gap at least
in one side

Keep Horizontal

HYDRAULICS ON!

www.raute.com



M
HORIZONTAL ROLL ALIGNMENT - 3

8 - Adjust Top roll

~__

T-Bar No gaps in T-Bar T-Bar
<0.002”

€ RAUTE

HYDRAULICS ON!




0O M

€ RAUTE
ROLL SPEED SETUP - GOALS
O ROLL SPEEDS MUST BE EQUAL

A

TYPICAL KNIFE SPEED
VALUES

Q 430 TO 480 FPM

www.raute.com



€ RAUTE
ROLL SPEED SETUP - 1

FROM PUMP

COARSE FLOW

(IN HPU) HYDRAULIC
UNIT
o, BOTTOM BYPASS
CLIPPER
TOP BYPASS e

v

RETURN TO TANK

(N

www.raute.com



€ RAUTE
ROLL SPEED SETUP - 2

FROM PUMP EXAMPLE VALUES !

ADJUST SPEED OF
SLOWEST ROLL

SLOWEST ROLL BOTTOM
(480 FPM) MOTOR
|

TOP
MOTOR

v

RETURN TO TANK

www.raute.com



€ RAUTE
ROLL SPEED SETUP - 3

FROM PUMP EXAMPLE VALUES !

BOTTOM
MOTOR

FINE TUNE SPEED OF
FASTEST ROLL

|
FASTEST ROLL TOP
(500 --> 480 FPM) MOTOR

RETURN TO TANK

www.raute.com
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ROLL SPEED SETUP - 4

SECTION 5 - MAINTENANCE - ROLL SPEED SETUP




€ RAUTE

ROLL SPEED SETUP -5

TOP ROLL
D/A

VARIABLE
FREQUENCY
DRIVE
mYin pm
min | 0 [1650
max {10000 {2130

& RAUTE ROTARY CLIPPER - ROLLS SETUP

CDRVEOK  ROLLOK

5060

1929

BOTTOM ROLL

GEAR| =
MmoTor |0-001 ¢

D/A
VARIABLE
FREQUENCY
DRIVE
mYin pm
min 0 |1650
max 10000 |2130
1449
Link [OK
Network
‘MS

ENABLED

03/4Jun/2006 08:29:18

Raute

Dia

o

[ fpm
Current Yalues

EEE
—— L

Set Point

Current Values

B
g

Setup ‘

()
www.raute.com



€ RAUTE
KNIFE HANDLING SETUP
1 - Head UP 2 - Hydraulics OFF 3 - Shut-off valve OFF
and Secure
!

DISCHARGE VALVE CLOSED
AND LOCKED OUT
()




€ RAUTE

KNIFE REMOVAL

KNIFE CLAMP

REMOVE THESE
NUTS FIRST

SPINDLE

()
www.raute.com



€ RAUTE

KNIFE INSTALLATION - 1

INSTALL KNIFE CLAMP
OUTSIDE THE CLIPPER

MATCH MARKS ALIGNED
IN BOTH SPINDLES

KNIFE
ORIENTATION

<4—— FLOW

SPINDLE




€ RAUTE
KNIFE INSTALLATION - 2

1 - Head UP 2 - Raise top roll 3 - Knife Tension ON

and knife 4 - Lower Head
1 -
_— 5 - Check toggles
T (10-15 turns)
= - e D
(3
4a (- 4 1
3 <€ g \‘, 520 3 3
- - ( Q‘@‘m ] —
X/
(10115 turns) 5
2

HYDRAULICS ON!

www.raute.com



€ RAUTE
KNIFE SETUP

2 - LOWER THE TOP ROLL v

<~ N@

1 - LOWER THE KNIFE 1Y

HYDRAULICS ON!

()
www.raute.com



€ RAUTE
KNIFE ENCODER

INSULATION RING

V3-238A ITEM
COUPLING
REMEMBRANDT o
“TINYMITE®

CLAMP RING
V-3237A

#10-32NF

'
i
i
e

)
k r's
ENCODER
ENCODER MOUNTING BLOCK
ENCODER MOUNTING V3238 ITEM 1

MOUNTING DETAIL

()
www.raute.com



SECTION 5 - MAINTENANCE - KNIFE ENCODER COUPLINGS M 2

€ RAUTE
TINY-MITE COUPLING

COUPLING
3/8” CLAMP DISC 1/4” CLAMP

3/8” 1/4”
COUPLING COUPLING

()
www.raute.com
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ENCODER COUPLING ASSEMBLY

€ RAUTE

ENCODER
SHAFT (3/8”)

MOTOR
SHAFT (1/4”)

3/8” 1/4”
COUPLING COUPLING

www.raute.com



€ RAUTE
LUBRICATION
O ®
=8 [~ A7
- L 1| b
E ONLY GREASE TELL OR EQUIVALENT!
|

www.raute.com
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% RA“TE Section 6

TROUBLESHOOTING

GENERAL Normal failures

Threshold failures

QUICK GUIDE Symptom

Cause

Solution

CONTROLLER BASED Diagnostics tests
Graphics

www.raute.com



€ RAUTE
GENERAL

NORMAL FAILURES

» Originated by a single element (e.g.: broken spindle)
« Easy to diagnose

« Direct fixing by repair/substitution of parts

THRESHOLD FAILURES

« Multiple origins (e.g: Bias clip)

« Effects only seen after a certain “threshold” is passed
 Difficult to diagnose

« Multiple actions required to fix the problem

www.raute.com



€ RAUTE

QUICK GUIDE - EXAMPLE

Response time

SYMPTOM

PROBABLE CAUSE

ACTION

Response time above 42 ms on
both sides

Low hydraulic pressure

Adhust pump to 1800 psi
of higher

Low clipping speed

Adjust rolls and knife
speed to 450 fpm or
higher

Response time above 42 ms only
on one side

Local accumulator discharged

Recharge or replace
accumulator

Thrust bearing with excessive
drag

replace bearing

Faulty servo-valve

Replace servo-valve

Faulty motor

replace motor

Response time difference between
sides greater than 2 ms

Mechanical failure in the
slowest spindle (motor,
bearing, coupling)

repair

1

Faulty servo-valve

Replace servo-valve

www._raute.com



€ RAUTE
THRESHOLD ISSUES - EXAMPLE

BIAS CLIP

« Symptoms: Veneer sheets are not perfect rectangles but
parallelograms.

 Possible causes

A. Spindles with different response times (1 ms ~ 0.1 in @ 500 FPM)

B. Outer in-feed belts with different speeds in both sides. Worn belt is a
typical cause.

C. Hold down belts with different gap in each side. Incorrect hold down
alignment.

e Solution: Multiple actions may be required.

www.raute.com
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ERAUTE Section 6

DIAGNOSTICS - ENCODER

14/Nov/2002 0302:01

% RA“TE CLIPPER DIAGNOSTICS

Coastland Wood Ind, Nanaimo

elect Te
1 Encoder Test l 2
: Encoder
Motor Test '
Bits (11 (0) 4
Vertical e
g i Speed | fpm OFF
: e — DISABLED
| vane [ R =T | DISABLED |
Maximum | 100 g 50 100
E—— e 9 - +
Aperture 20
\_) Ramp time| S ——— | G - +
5

Exeo‘um Reset Test I Big Numbers |

Z
Clipper Response [String-00~——_____—

Link Message IERR- 1. Tag does not exist

Link - ’ 3 Back to Main l

1

www.raute.com
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%RAU'I'E Section 6

DIAGNOSTICS - MOTORS
e RAUTE CLIPPER DIAGNOSTICS 14en/2002 03020

Coastland Wood Ind, Nanaimo

Select Test 2
Encoder Test ‘
: Encoder Degrees
1 Motor Test ’
Bits {11..0) | || 1 ‘ ‘ L] ‘ Green when OK
v Vertical ’ 5 Auto Null
Z i 6
Valve % .
e :

+ 3

Reset Test Big Numbers |

s Execuetost )
A
Clipper Response [String-00~——_____—

Link Message IERR- 1. Tag does not exist

Link [ — ’ 3 Back to Main |

www.raute.com
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GRAPHIC OF ANORMAL CLIP

€ RAUTE

05/Feb/2004 12:48:51
£ RAUTE ROTARY CLIPPER GRAPHICS

~ RichPly,BC,Line 2

CLIP Tazget 0550
RESULTS

m m HOME
rarget 0550 0550  38.0 POSITION A
Left £

Right 0546

HOME
POSITION B | "8 i

[OK

L|nk 7 0K | Fire ‘ Refresh 1 Setup l

www.raute.com

34 51 68




€ RAUTE
LEFT ENCODER FAILURE

e RAUTE ROTARY CLIPPER GRAPHICS

+ 180
11 Clip
fpm fpm ns
Tarjget 0550 0550 237.0

+90

0 e 85155 SRS 71

Link "OK Fire ‘ Re!resh% Setup I




€

1

RAUTE

il viE ki

LEFT ENCODER BACKLASH

€ RAUTE

+180

Enife Roll
fpm fpm

0550

Left 0556 0570
Right 0542 0601

+9of FLAT LINE

-90

21/)an/2004 16:32:48

ROTARY CLIPPER GRAPHICS

Coastal Lumber,FL (¥201)

www.raute.com
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€ RAUTE
RIGHT MOTOR LAGGING

28/Novw/2004 18:40:28

e RAUTE ROTARY CLIPPER GRAPHICS

Raute
+180

0545 0534 36.4
0560 0456 36.4

+90

HOME

D
CLIP STILL OK ‘ POSITION A

-90 -

MOVEMENT DELAYED

-180
0

0K

| MS Fire J Reireshé Setup l

www.raute.com
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RIGHT COUPLING PROBLEM

€ RAUTE

% RAU'I'E ROTARY CLIPPER GRAPHICS

Enife Roll Clip

CEQ
0558
0545 0618

17.75 F505 53.25 71

[OK

=l SUDDEN )
Lil  START Fire [ Refresh 1 Setup [




% RAUTE section7
APPENDIX




€ RAUTE

PARTS

T
3k -RAUTE woop |

== Technology Center

z\w (SIS NOENTRY
I AUTHORIZED ACCESS
ONLY

QUALITY RAUTE PARTS

www.raute.com



€ RAUTE
PARTS & SERVICE

€ RAUTE

Your Partner in Performance

Parts

New Westminster Toll Free: 1-877-297-2787
New Westminster Fax: 1-866-615-1379
E-Mail: parts@rautewood.ca

24 Hour Emergency Parts: 1-604-603-9400
Rossville, TN. Toll Free: 1-800-448-8592
Rossville, TN. Fax: 1-901-853-4765 !

Service

New Westminster Toll Free: 1-877-728-8373
New Westminster Fax: 1-604-517-6811

Email: service@rautewood.ca

24 Hour Emergency Service: 1-604-667-0482

>
PARTS & SERVICE PHONE NUMBERS

www.raute.com



