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WARNING

FLAMEPROOF APPLICATIONS

This machine is not FLAMEPROOF and therefore NOT SUITABLE

(ELECTRICALLY SAF E) for use with flammable liquids unless specially stated.
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Tel- 01296 25001 Fax:- 01296 25002
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INSTALLATION, OPERATING INSTRUCTIONS &
MAINTENANCE MANUAL FOR MASTERCAP
SINGLE HEAD CAPPING MACHINE

Machine No:-

This manual will assist you in the running and efficient operation of your CAPPING
MACHINE. Please follow these maintenance and operating instructions so your
capping line will give you satisfactory operation.

Please consult MASTERFIL if you need further help.

SECTION 1 Preface & Index
SECTION 2 General Description & Operation
SECTION 3 Installation
SECTION 4 General Notes On The Air Circuit
SECTION 5 Machine Controls
SECTION 6 Operating Procedure
SECTION 7 Replacement Of Machine Change Parts
SECTION 8 Maintenance
SECTION 9 Air Service Unit & Lubrication
SECTION 10 Schedules & Drawings

MASTERFIL LIMITED

17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002
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HEALTH & SAFETY AT WORK ACT 1974

The MASTERCAP should be used only in the manner and for the purpose for which
we are advised they we intended and in accordance with the recommendations of

our Technical Sales Department, product data sheets, catalogues and operating
instructions.

Safety glasses should be worn by operators. The machine is guarded to protect
users against danger when capping harmless liquids, unless the machine has been
supplied explicitly to fill named liquids whose risks have been made known to
MASTERFIL LIMITED.

Do not operate the machine without guards. In case of any malfunction or
displacement of a container press emergency stop. Only a trained person should be
allowed to realign containers or reset the machine when, not before, all movement
has ceased.

Do not adjust the machine without guards or attempt to circumvent the guarding
unless you have taken precautions to render the operation as safe as if the guards
were in place. Any staff who adjust the machine with any guard removed should
receive training which ensure that they are fully familiar with all possible motions
within the machine under these conditions.

All interlock and safety equipment on machines must be fully maintained and
regularly checked to ensure proper operation.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel- 01296 25001 Fax:- 01296 25002
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GENERAL DESCRIPTION

The MASTERCAP is an automatic single head capping machine, that can be fitted
into any production line where there is a continuous flow of containers.

The MASTERCAP is normally supplied with its own variable speed conveyor, to
accept containers from a proceeding operation. There is also an elevator/sorter
which will supply caps to the capping chuck. The chuck and elevator/sorter are
mounted to the main drive assembly which can be easily raised or lowered by a
pneumatically powered lifting mechanism. This height depends on the size of
container and the type of cap. The MASTERCAP is fitted with a chuck suitable for

either a screw on or push in type cap. Change of cap/container are simple; with
quick bolt on change parts.

The caps are fed from the elevator/sorter via a track into an escapement. A
reciprocating arm transfers the cap from the escapement to the chuck. The cap is
gripped in the chuck by side pressure. Containers are then fed by conveyor into the
fully enclosed capping zone into a starwheel indexing mechanism. The starwheel
indexes the container beneath the chuck, allowing the chuck to descend and
securely cap the container.

The MASTERCAP is equipped with no cap/no bottle detection and is fitted with
electrical/mechanical overload protection as well as fully interlocked guarding.

The running sequence of the machine is controlled by a programmable logic
controller or ‘PLC’. This is mounted in an electrical cabinet at the rear of the capper.
If the MASTERCARP is flameproof the machine is controlled by a pneumatic circuit.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel- 01296 25001 Fax:- 01296 25002
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10.

11.

12.

13.

INSTALLATION
The MASTERCAP should be manoeuvred at all times with a forklift. The forks
should span the full width of the base frame before attempting to lift.

The MASTERCAP frame contains the conveyor centre chassis and must be
adjusted to suit conveyor height required.

Assemble the conveyor idler and drive ends to the centre chassis and level.
Remove end covers from conveyors idler and drive ends, check drive motor
gearbox oil level and top up if required. Connect power supply to motor and
check for correct rotation.

NOTE: The conveyor slat chain must be pulled by the drive motor.

Unroll the plastic rubbing strips, the rubbing strip from the drive end fits to the
bottom of the chassis and to the top of the idler end, use sticky tape to hold

the ends in position.

Feed the slat chain from drive end onto the bottom rubbing strip to the idler
end and along the top strip, join the slat chain by tapping the pin into siat joint,
(note the arrow on underside of chain denotes direction of travel).

Check that the slat chain is located correctly on rubbing strips and on drive
sprockets, remove the sticky tape holding rubbing strips. Fit @12mm (72"
guide rails into brackets and run conveyor to check operation.

Hook the elevator/sorter to the side of the capper and tighten locking screws.
Check all nuts, bolts and locking screws are tight. Close all doors on the
machine, which are all interlocked. If a door is open the machine will be in
emergency stop position.

Fill the lubricator on large air service unit only with oil to manufacturers
specification, connect main air hose to the factory air supply, ensure the tap on

the air service unit is switched off.

Turn on air supply and check the air pressure on the air service units 5-6 bar
75-80 PSI. Check for any air leaks. Connect power supply.

Press the capper start button. This will initiate run on PLC and start the
elevator.

Operate emergency stop or door interlock to test safety functions.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002
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Installation and operating instruction for

EAS®-E clutches

Page 1 of 2

(B 4.7)

EAS®-E synchronous clutch

EAS®-E ratchetting clutch

Fig. 1

/
2 8
Parts List
1 hub standard
2 long projecting hub
3 pressure flange ratchetting
4 pressure flange synchronous
5 control efement raichetting
6 control element synchronous
7 ball cage
8 axial sliding bearing
9 disc spring

10 adjusting nut
11 lock washer
12 set screw

Boring the hub

The clutch is supplied with
finish bore and with keyway to
DIN 6885/ or with pilot bore
according to the indications of
the order.

The clutch must be dismantled
in order to bore and keyway
the pilot bored hub.

Dismantling the cluich

~ unscrew setscrew (12) from
the adjusting nut (10).

- unscrew adjusting nut (10)
with a face wrench from the
hub (1, 2).

- remove lock washer (11)
and disc springs (9) from
the hub (1, 2).

~ remove control element (5,
6) from the hub (1, 2).

Attention has to be paid to the
maximum permissible bore
diameter, the prescribed form
of the keyway and the per-
missible true running deviation
of the bore to the hub
diameter (true running devia-
tion max. 0,05 mmj). Dispiace
keyway to hub outer keyway by
45°

Attention: the balils of the
ball cage (7) lie loose in the
cage in ratchetting clutch
sizes 0 and 1.

— remove ball cage (7) with
the ratchstting clutch,
pressure flange (3, 4) and
axial sliding bearing (8)
from the hub (1, 2).

Chr. Mayr GmbH + Co. KG
EichenstraBe 1
D-8951 Mauerstetten

Clutch assembly

The clutch is assembled in the
reverse sequence of dismanti-
ing or according to figure 1.
Grease the ball cage (7) of the
ratchetting clutch and the
recesses in the control ele-
ment (5) and the pressure
flange (3, 4).

You can find the correct disc
spring configuration (3) under
the heading “disc spring layer
configuration” and from figure 7.

The lock washer (11) has four
extruded tabs on the internai

diameter. The lock washer (11)
is pushed onto the hub (1, 2)

that the last disc spring (9) is

located at its internal diameter
on these tabs.

The heading “torque adjust-
ment* gives information on the
adjustment of the clutch for
limiting torque for a required
overload.

Bores and location on shaft

The clutch is pushed onto the
shaft and fixed axially
backlash free by means of a
locking disc, figure 2.

Fitting the drive elements

The drive elements (chain
sprockets, beit pulleys, gears
etc.) are screwed onto the
pressure flange (3, 4).

It is essential to ensure that no
axial forces are applied to the
pressure flange (3, 4) of the
clutch by the drive element, for
example, by misaligned pull of
the chain or axial deforming by
improper fastening during fitting
the drive element, figure 2.
The resultant radial force of
the drive element shouid be at
the bearing centre to avoid
toe-in of the drive element and
pressure flange (3, 4), figure 3.

The location of the drive ele-
ment is different depending on
the design of the clutch.

Figure 2: For the type with the
standard hub (1) the drive ele-
ment can be located without
bearing onto the hub cotflar
and screwed onto the pressure
flange (3, 4). In case of high
overload frequency and high

no axial pressure

Telefax
Teletex

Telephone 08341/804-0

Axial play changes the switch-
ing distance of the attached

limit switch resulting in a diffe- -
rent switching-off torque.

radial force at the drive ele-
ment a bearing bushing shouid
be instailed between hub (1)
and drive element.

Figure 3: An additional bearing
has to be provided due to the
width of the drive element and
the high radial force. The
radial force acts nearly in the
centre of the bearing; no toe-in
of the drive element and the
pressure flange (3, 4). During
installation the drive element is
first installed together with the
bearing onto the shaft. After-
wards the EAS®-E ciutch is
puiled onto the shaft and
screwed to the drive elements.

Figure 4: In case of the design
with long projecting hub (2),
the drive eiement and bearing
is pulled onto the hub (2) and
screwed to the pressure fiange
(3, 4). The diameter of the hub

~ {2) and the fit is adapted to the

bearing dimensions. This
design is especially suitable
for wide drive elements.

radial resulting
force

08341/804-46
(17) 83418070




Pulling off the clutch

According to the mounting
condition sither use the tapped
holes in the adjusting nut (10)
or in the pressure flange (3, 4)
for pulling off the clutch.

Fitting the limit switch
The arrow of the switch direc-
tion on the cover of the hous-
ing of the mechanical limit
switch points in the direction of
the adjusting nut (10) or in
stroke direction of the control
element (5, 6), figure 5.

Adjust the switch distances for
the mechanical and con-

mechanical limit switch
Stroke

Section 3a

In case of the standard design
EAS®-E with drive element in
bearing, figure 3, the drive ele-
ment is unscrewed from the
pressure flange (3, 4) before
pulling it off.

tactless limit switch according
to figure 5 or figure 6 respec-
tively.

The axial distance 0,5 mm or
1,5 mm respectively can sen-
sitively be adjusted by means
of a hexagon screw, wrench
size 7, figure 5 or figure 6
respectively.

contactless limit switch
Stroke

Disc spring layer configuration

Only the correct disc spring
configuration guarantees that
the torques mentioned in the
catalogue can be achieved and
that the torque can be ad-

Size 0:

Type 46040_._ 5x single layer
Type 46050 _._ 5x single layer
Type 460600. . 3x doubie layer

justed without probiems. Sizes 1 - 3: .

X ] . . ali types 3x single layer
The disc spring configuration
is different and depends on
the size and type of the clutch.
5x single 3x double 3x single
layer layer layer

Chr. Mayr GmbH + Co. KG
Eichenstrafe 1
D-8951 Mauerstetten

TJorque adjustment

The torque is adjusted by turn-
ing the adjusting nut. The tor-
que is increased by clockwise
rotation and reduced by

Page 2 of 2

counterclockwise rotation (view
of adjusting nut shown in
figure 8). S~

corresponds to one graduation

one rotation corresponds to
12 graduations or
24 graduations with size 0

Fig. 8

When the clutch has been

assembied, the torque is ad- -

justed:

- grease thread and contact
faces of adjusting nut (10),
lock washer (11} and hub
1, 2).

— screw on adjusting nut (10)
manually until it contacts
the disc springs (9).

~ continue turning until the 4
notches in the adjusting nut
{10) and the notches in the
lock washer (11) are in the
same position, figure 8.

- turn the adjusting nut (10)
with a face wrench by the
number of graduations,
which corresponds to the re-
quired torque, figure 8
(number of graduations is
shown in the adjusting
diagram).

- screw in the setscrew (12)
{notches in adjusting nut
{10) and lock washer (11)
have to be in the same
position).

Torque adjusting diagram

torque
Mg [Nm]

10 15 20

Fig. 9

Telefax
Teletex

Telephons 08341/804-0

Adjusting the torque

The overload torque of the
clutch is set to 15 Nm for ex-
ample, and is to be increased
to 18 Nm. In the case an
overload torque of 15 Nm

(25 graduations), and 18 Nm
(32 graduations), is achieved
according to the torque ad-
justing diagram, the adjusting
nut (10) has to be adjusted in a
clockwise direction by the dif-
ference of 7 graduations,
figure 9.

o~

S

For that purpose you remove
the setscrew (12) and adjust
the graduations with a face
wrench, figure 8.

Afterwards the setscrew (12) is
screwed in again. Here it is
essential to ensure that the 4
notches in the adjusting nut
{10) and the notches in the
lock washer (11) are in the
same position.

3032 35 40 graduations

| difference|

[

ra- e

| duations :

-~

08341/80446
(17) 83418070
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GENERAL NOTES ON THE AIR CIRCUIT

The list below explains the colour codes used for the air control circuit.

RED a Air for positioning rotary valve actuator for container filling.
b Feed for air distributor.

BLUE Air for cleaning rotary valve actuator, i.e. - no fill.

WHITE (Natural)  Mains air supply.

C.E.T.O.P. Symbols are used for valve operation. With these symbols, the valve
envelope adjacent to the pilot symbol is the operating envelope.

The circuit is shown with a valve in the ready to start position with air supply on.

MASTERFIL LIMITED
17 Farmbrough Close, Stockiake, AYLESBURY, Bucks. HP20 1DQ. England
Tel- 01296 25001 Fax.- 01296 25002
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CAPPER START -

CAPPER STOP -

CONVEYOR START -
CONVEYOR STOP -

CAP SUPPLY
INDICATOR -

EMERGENCY STOP
BUTTON -

STARWHEEL
OVERLOAD
INDICATOR -
EMERGENCY STOP
LIGHT -

INCH KEY SWITCH -

MACHINE CONTROLS

Initiates run on PLC and starts elevator.

Will stop capper and elevator. The machine will stop
after a completed index.

Will start the conveyor.
Will stop the conveyor.

Light will come on when there are not enough caps
in track.

Will immediately remove power from motors and
take PLC out of run mode.

Light will come on when the clutch on the starwheel
has tripped out and will emergency stop the
machine.

Light will come on when emergency stop button is
depressed, or when the doors are opened, or when
the starwheel overload light is on.

Is switched on to allow capping to be operational
only when yellow inch button is depressed. Usually
only used when setting up or changing from one
container/cap to another.

MASTERFIL LIMITED

17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002
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MACHINE CONTROLS

- _
[+ +
CAFPER
START STOP
OONVEYOR
START STOP

o D

CAP SUPPLY EMERGENCY STOP

o O

STARWHEEL :
OVERLOAD EMERGENCY STOP

O D

” INCH

INCH

e

I+ Al

—e——]

MASTERFIL LIMITED
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OPERATING PROCEDURE

1. Press the capper start button. This will initiate run on PLC and start the
elevator.

2. Pre-load conveyor infeed with containers.

3. Pre-load elevator hopper with caps.

4. Press the conveyor start button. The conveyor will begin to run.

5. Press the capper start button again. The capper will begin to run. When
container/cap supply is sufficient.

6. The speed at which the MASTERCAP will run can easily be changed by
means of a handwheel located at the lower end of the main motor drive unit.
The speed adjustment control must only be operated with the motor running.
Access via a small door in the right hand panel.

NOTE:- If the machine will not run, check the following conditions:-

1. That enough containers have passed the infeed sensor.

2. That the containers have cleared the outfeed sensor.

3. The cap supply is below the low level sensor.

Twin speed switch, when fitted, is located top front on the gearbox.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002



Section 6 Page 2 of 2

CAP DETECTION STATION

Set up height of detector to suit container. The sensor beam should form a
focused circle on top of the cap.

When machine is started, detection is automatically operative.

When a container without a cap is detected, the capping machine and
conveyor will stop. There will also be a flashing beacon.

To stop alarm, press any stop button.

Re-start conveyof and machine. This automatically resets ‘NO CAP

DETECTION'.

o

O g ©

CAP DETECTED NO CAP DETECTED
LONG SENSOR PULSE SHORT SENSOR PULSE
FROM TOP OF CAP FROM EDGE OF NECK

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002
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MACHINE CHANGE PARTS

The MASTERCAP is supplied with quick bolt on change parts that keep changeover

time to a minimum. The change parts are dependent on the size and type of
container/cap.

The change parts consist of:-

1. TRACK - Transfers cap from elevator/sorter to transfer arm.

2. TRANSFER Transfers the cap from the end of track to beneath the
ARM - capping chuck.

3. CHUCK - Grips the cap to screw on or press the cap in the container.

4. STARWHEEL - Indexes the container from the conveyor to beneath the
chuck to be capped.

5. BACK GUIDE - Keeps the container securely located in its starwheel
pocket.

FITTING CAP TRACK

Mount cap track to elevator/sorter and to mounting bracket on main drive assembly.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002
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BOTTLE HEIGHT ADJUSTMENT

Set the main capping drive assembly to the correct height using the ‘Up’ and ‘Down’
controls of the lifting mechanism. The height setting gauge should just touch the top
of a capped container.

T

MAIN DRIVE
ASSEMBLY @

O Ooo

- HEIGHT SETTING GAUGE
L ./

er——————

MASTERFIL LIMITED
17 Farmbrough Close, Stockiake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:-' 01296 25002
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CHANGING TRANSFER ARM TOOLING

Remove screw ‘A’ from end tooling.
Remove end tooling.
Replace end tooling to suit cap.

Replace screw ‘A'.

/——— END TOOLING ‘ @

./ rh h

N

—

SCREW A —

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002
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TRANSFER ARM ADJUSTMENT

With the inch key switch in the ON position, inch the drive assembly until the
transfer arm is beneath the chuck. The chuck is in its down position to pick up
cap. (Position 2, fig. 1)

With the cap located on the end of transfer arm, raise the arm until the cap is
sufficiently in the chuck and tighten transfer arm clamp.

Continue to inch the drive mechanism until the transfer arm has returned to its
furthermost point past the end of the track.

Adjust the height of the end track assembly, allowing a cap to fall onto the
transfer arm tooling. Adjust the pitch of the miniature air cylinders to suit the
diameter of the cap. (See fig. 2)

Correct height adjustment of the transfer arm, should give both smooth pick up
out of the end track and enables the chuck to pick the cap off the transfer arm.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel- 01296 25001 Fax:- 01296 25002
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POSITION 1

POSITION 2

POSITION 3

POSITION 4

ADJUSTMENT
e [ o | ©
=" - h
2= [ 1 [ ]
|
'!

4—-—-

TRANSFER ARM ADJUSTMENT

Chuck fully up.

Chuck down to pick up cap.

Chuck up to clear transfer arm.

Chuck in down position with cap screwed on.

[

[N SRS S

17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. Engiand

Tel:-

MASTERFIL LIMITED

01296 25001 Fax:-

01296 25002
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END TRACK ASSEMBLY

&
]

TIC-TAC CYLINDERS ———\\

CAP

V4

END TOOLING “,

TRANSFER ARM

ﬁ
/Z_///

PICK UP CAP f—

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
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STARWHEEL & BACK GUIDE
CHANGE PARTS - ADJUSTMENT & REMOVAL

TO REPLACE STARWHEEL:-

1. Remove screws ‘B’.
2. Replace with new starwheel.
3. Replace screws ‘B’ and tighten.

TO ADJUST STARWHEEL HEIGHT:-
1. Loosen screws ‘A’.

2. Adjust to height required & re-tighten screws.

TO REPLACE BACK GUIDE:-

1. Remove locking knobs.

2. Change the length of spacers if required.
3. Replace new back guides.

4. Replace locking knobs and tighten.

NOTE:-

The starwheel should be level with the back guide and should locate about the

middie of the container. If a large container is being capped a double starwheel and
back guide is supplied.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel- 01296 25001 Fax:- 01296 25002
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STARWHEEL AND BACKGUIDE CHANGE PARTS

Lo -

—_— ] — — -

ADJUSTMENT AND REMOVAL
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ADJUSTMENT OF TORQUE SETTING
MAGNETIC DRIVE CAPPING CHUCK

]

O
[1
O
<>
TO DECREASE THE AMOUNT OF TORQUE,
SLACKEN TOP NUT. TURN MAIN CHUCK
BODY ANTI-CLOCKWISE. RE-TIGHTEN
TOP NUT.
L
G
O
TO INCREASE THE AMOUNT OF TORQUE,
SLACKEN TOP NUT. TURN MAIN CHUCK
o BODY CLOCKWISE. RE-TIGHTEN TOP NUT.
D
0
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BELT DRIVE FOR CHUCK

Belt drive for chuck assembly when the
infeed is from the right - when facing the
front of the machine, starwheel index is
anti-clockwise. (See fig. 1)

Belt drive for chuck assembly when the
infeed is from the left - when facing the
front of the machine, starwheel index is
clockwise. (See fig. 2)

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel- 01296 25001 Fax:- 01296 25002
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BELT DRIVE FOR CHUCK
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TO TENSION OR REPLACE DRIVE BELTS

Loosen clamping screws ‘Z’.
Loosen M12 locknuts.
Replace or tension drive belt.

Tighten locknuts and clamping screws.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel- 01296 25001 Fax:- 01296 25002
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MAIN CHAIN DRIVE & INDEXING
MECHANISM FROM MOTOR TO STARWHEEL

DRIVE FROM MOTOR

o GENEVA MECHANISM
i
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i ]
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STARWHEEL DRIVE
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MAINTENANCE

DAILY:-

1. Check lubricator level & refill.

2. Drain water separators.

3. Check for any leaks.

4. At the end of the days run, clean all drip trays and generally clean machine
and conveyor.

WEEKLY:-

1. Switch off air, remove water separator bowl and filter then clean with paraffin,
ensure that the filter element is free from sediments.

2. Grease all drive system.

3. Check oil in conveyor drive unit and refill if required.

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002



Instructions

- General Purpase Compressed Air

Processing Equipment

OLYMPIAN

PLUG-IN-SYSTEM

PRINCIPAL COMPONENTS

BASIC UNITS
Filter, Regulator,

Filter-

Regulator or Qil-Fog or
Micro-Fog Lubricator. All

units . have

plain UN-

THREADED outlet ports

and ‘O’ ring seals.

UNIDAPTORS

Single, Double or Treble

ready to receive

Unidaptors with selected
pipe thread inserts fitted-

Basic

Units. Unidaptors can be
installed in a pipe system

being fitted or extended
before final selection of

Basic Units is made.

REDIMOUNTS

Comprise Single Unidaptor
with selected Basic Unit

installed ready

for

immediate assembly onto
a machine or into a pipe

_system.

INSTALLATION

See page 3.

VITALIZER UNIT
in double yoke

WARNING . -

These units are for use in Industrial Comprassed Air
Systems only. They must not be used where prassure or

temperature may exceed rated operating conditions.

See specifications.
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Series 13 1/4, 3/8, 1/2, 3/4* (8 mm, 10 mm, 15 mm, 20 mm)
NOMINAL BORE PIPING INSTALLATIONS

* Overported ¥« (20mm) End Connectors available for 3/, piping installations

Filters, Filter-Reguiators, Lubricators

With Transparent Bowil:
With Metal Bowl:
Pressure Regulators

Max. Pressure 10 bar (150 p.s.i.) Max. Temp. 50°C (120°F)
Max. Pressure: 16 bar (250 p.s.i.) Max. Temp. 80°C (175°F)

Max. Line Pressure 20 bar (300 p.s.i.) Max. Temp, 80°C (175°F)

INSTALLATION NOTES

Ensure that sufficient clearance is left below **Attention is drawn to BS 6005: 1981

the pipe centra line to permit units to be
installed and remaved easily.

ARROWS ON BASIC UNITS AND
UNIDAPTOR INDICATE DIRECTION OF
AIR FLOW — an interference fit prevents
possibility  of inserting the units with
air flow in wrong direction. Do not
restrict flow with undersize piping —
blow through to remove foreign matter.
it is recommended that the complete
REDIMOUNT or CONTROL UNIT be fitted
direct into the pipework as an assembly
as near as possible to the air operated
equipment  being served. In certain
instances however, where, for example,
there is not room to rotate the unit onto
the pipe, unplug the unitl{s) from the
assembly  and fit the Unidaptor first.
Ensure dirt does not enter the  gaps
between the yoke and inserts. Once
instailed, plug the basic units back
into the unidaptor making sure that the
‘O’ ring seals {with smear of grease}
are correctly in position at the inlet
and outiet ports.

it is important to note that whilst
Olympian Units can be assembled in
many different configurations that filters
are installed upstream  of reguiators
and lubricators, serving the same
dévice, ‘
i.e. first clean and dry the air, then
regulate it to the required working
pressure  and then add the required
amount of {ubricant.

Connect a short straight drain pipe and
connector, both 5mm (3/16”) minimum bore,
1o the G female pipe thread at the bottom
of  automatic-drain filters and filter-
regulators. Lo
Series 13 Lubricators are  NOT
recommended for use an MISTCOOL or
MACHINE  LUBRICATION  (bearings,
gears ...... } nor as Downstream Lubricators.
These Lubricators are not designed for
full capacity reverse flow.

Fill lubricators with oil to level marked
on bowl.

Lubricant Specification:
Recommended  list of oils is available,

prefarably  consuit maker of device t0
be lubricated. Compound oils contining
soap, fillers etc. are not recommended.
Do not use phosphate ester based fire
resisting compressor oils as oil carry over
can damage the ‘O’ rings, seals and other
components fitted to Norgren units and
other pneumatic equipment.

FILTERS, FILTER-REGULATORS AND
LUBRICATORS:

*sTo "clean plastic bowis wash in SOAPY

WATER only. DO NOT USE SOLVENTS -

AS THEY WILL DESTROY THE BOWLS.

o} o

= I =
|

==

Appendix A giving 3dditional important
guidance on installation and maintenance.
Note: |f Orientable Metal Bowis are fitted
the sightglass can be positioned at any
convenient point within a maximum of
ona revofution of the bowi from its fully
tightened position.

OPERATION NOTES

FILTERS -

On aytomatic-drain models no adjust-
ments are necessary. On manuai-drain
filters drain bowl regquiarly - befaore
moisture  level reaches baffle. Clean
filter element and automatic-drain
protective  screen regularty. if required

- sutomatic-drain models can be manuaily

tripped by pushing a Hlunt ended rod
up through the bottom of the mechanism
to completely purge the bowi.

To remove the filter eiement shut off the
sir supply (bleed off pressure from uni

uniess exhaust type Shut-Off Valve
fitted) and unplug filter from the
Unidaptor.  Replace with standby uni

and service filter at workbench - - -
Unscrew the bowl anti-clockwise, unscrev
the. baffle from the stacked rod anc
withdraw the element, gaske:, louvre anc
‘0O’ ring.

Wash element in paraffin and biow
out thoroughly . with compressed ait
Clean plastic bowi in SOAPY WATER

1
CE

1 OCJl

U

- LUBRO CONTROL UNIT
in double yoke .

COMBINATION UNIT
in treble yoke



In general it is recommended that units
be unplugged for servicing:

TO REMOVE A UNIT

1. Shut off the compressed air — this
is merely a ‘s turn of the, Exhaust
Shut-Off Valve if fitted —
alternatively use the nearest valve
upstream and vent the line.

2. Remove pressure gauge (if fitted).

3. Unscrew the clomp ring to force the
unit out of the Unidaptor.

*4, inspect the unit.

TO REPLACE A UNIT

1. Position the clamp ring under the
yoke retaining lugs.,

2. Check unit ‘O’ ring seals in pcsition,
Check arrows on unidagptor and unit
run in same direction.

3. Plug in unit. Screw up cdamp ring
hand tight.

4. Replace pressure gauge {if fitted).

5. Turn on air supply.

*t is recommended that units to be
serviced are replaced with standby units
drawn from store. The servicing can be
carried out at the workbench when time
permits and the unit put in store for
future use.

. YOKES & UNIDAPTORS

Special Assemblies

1. .Remember to inspect all 'O’ rings
and to add smear of grease on
assembly.

2. All nuts used for construction are
‘trapped’ within the yoke eliminating
requirement for spanners,

UNIDAPTOR ASSEMBLY

Fit  seiected threaded inserts into the
yoke tining up  insert groove with
retaining  pin hole in yoke. Tap in
retaining pins to secure,

To change an insert tap out retaining
pin from underside with dowei and
withdraw.

Speciai Tube Fittings — fit instead of
threaded insert in same manner.

34 PORTS
Obtain  appropriate Kit and fit ‘Flush
insert and ‘0O’ Ring’ instead of normal
threaded insert and screw S/a flange
direct to yoke.

TREBLE UNIDAPTOR

Boit single and double yokes together
using nuts and screws and special
interconnecting  inserts to make the
seal. {Kit 18—026-996)

Pass  screwdriver  through  the single
yoke.

SHUT-OFF UNIDAPTOR
Order selected kit and boit valve to
inlet of vyoke using flush insert and
‘0’ ring to make the seal.



REGULATORS

Before admitting air pressure lift the
snap action Jock f(a}l and turn adjusting
knob anti-clockwise until it is free of
spring loading. Turn on air supply and
turn adjusting ' 'knob clockwise until
desired pressure is shown on gauge.
Lock setting by pushing down snap
action lock.

Tamper-proof  setting if required using
lockwire and lead seal.

Remember the pressure gauge  passes
through the front or rear access port in
the unidaptor. The other gauge port is
plugged.

FILTER-REGULATORS
Refer to individual instructions on
Filters and Regulators.

LUBRICATORS
Series 13 ° Lubricators operate at air

Qil-Fog Type: Depress vent vaive (c}
and Eeep %epressed until filler cap

unscrewed. Fill to oil level mark.
Push vent valve and keep depressed when
replacing cap.

Adjustment:

To set on installation turm on air supply
and rotate adjusting knob (d) on top of
the lubricator - sight dome to select
required drip rate — locking ring (e)
must be in UP position. Rotation
clockwise reduces the drip rate and
vice versa. The drip rate automatically
adjusts with air flow variations. Push
locking ring down to lock setting —
wire and lead seal if you require to
tamperproof.

With Micro-Fog lubricators only a small
proportion of the oil passing through
the sight dome enters the air line as

fiows from 3 c.f.m. {1.5 dm?/s} approx. Micro-Fog — the remainder returns to
at 90 p.s.i. (6 bar). the bowl.
To Repienish Qil:
Micro-Fog Type: Shut off air, remove
Filler cap (D] and fill to level mark.
Replace cap.
It is recommended that an Ofympian
exhaust  type shut-off vaive be fitted
upstream for this purpose. ’
L UBRICATCR PERFORMANCE
140 ;
10 bar
120 —
//
£ 100 RICH e 8 bar
<% //
- -
! 80 A // ——"1 6.3 bar
= - ' |
<. 50 A ~ 4 bar ! J—
= . =" MICRO-FOG TYPE ,
< / 2.5 bar REQUIRED OIL DRIP RATE
T 40 FOR NOMINAL OtL QUTPUT _ ——]
v OF 1 DROP OF OIL PER 10ft3
20 LEAN {0.062 mg/dm?) —— ;
0 | ]
o] 5 10 15 20 25 30 35 40 45
FLOW — dm¥s
(8] 10 20 30 40 50 60 70 80 30
FLOW —s.c.f.m. ’
OIL-FOG TYPE
RECUIRED OIL DRIP RATE FOR
NOMINAL Ot QUTPUT
16
15
114
13
12
11
g 10
3 9
|
w 8
27
o
= 6
g 5
4
3]
2
1
0

O 5 10 15 .20 25 30 35 40 45 50 55 60 65 70
FLOW — dm?3/s

0 10 20 30 40 50 60 70 80 SO 100 110 120 130 140
FLOW — dm?¥/s
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SHUT-OFF UNIDAPTOR WITH REAR ENTRY BRACKETS
Boit Rear Entry Shut-Off Valve Assembly

direct to yoke using flush insert

and ‘O’ ring to make the
seal. {Assembiy includes
loosa parts
required).

REAR ENTRY BRACKETS

Chtain  single (18-026-995) or double {18-026-997) Rear Entry
Bracket Kit and boit to iniet and/or outiet port{s) of yoke as
required using flush insert and ‘O’ ring to make the seal.

Use 8mm screws to fix to flat surface on machine ensuring
‘O’ ring in position.

Bracket is tapped G % for alternative fixing.

REGUULATOR PANEL MOUNTING

Obtain  Kit  13-003-995, Assemble
Unidaptor from Yoke provided by fitting
preferred inserts in normal manner.
Position  Regulator into Unidaptor and
insert through . 60mm (2°/s"") diameter
panel* cut out. Rotate to obtain best
position for pipe run and screw up panel
mounting ring. Use the Yoke as a template
to drill the two attachment screw holes
in the panel and fit screws and nuts.
INVERTED REGULATOR~  Kit comprises  Special Yoke, Panel
FAIRING PLATE Mounting  Ring and  Securing Screws
On occasion you may and nuts.

wish to fit the Redimount
Regulator in inverted
position. Fairing Plate
5224-~37 can be fitted

as indicated to give

*Maximum Panel thickness 6mm (/4”)

‘0’ Rings (2 off)
neat appearance., To be fitted Withm

s Port - 18-026-98g | 1¥sh insertin

‘O’ Ring to be fitred /& Port — 18-026-990
when end connector 3/ Port — 18-026-994
or raar entry bracket
is used.

Obtain Kit 18-001-987.
Slip brackets over insert
bosses and bolt to
unidaptor or vaive, Kit
18-001-985 should be
used for 3/a ported
unidaptors and for all
assembilies using quart
bowis,

All V3 Ports are webbed, Punch

%; 5 out web insert from '/a ports
required with Yg* pin punch

bafore instailation.

: PORTING BLOCK
BLANKING PLUG 18-299-108 G's, G'/sa or G3/8 Top Take Off Porting Blocks may be fitted to End

It is possible to fit a bianking plug Connectors, Rear Entry Manifolds, -Shut-Off Valves or Rear Entry
instead of a basic unit into a unidaptor— Shut-Off Vailves, Specify. Ensure that correct length screws are used
the air passes direct from the inlet to 1o suit particular application.

the outlet through a bore in the pilug. Serves several purposes, gauge reading ports, spacers etc. Particularly

convenient if it is required to pipe away instrument or other air
for auxiliary prior to lubricator.

Form No. EN! 120f 5/81
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Recommended Lubricating Ois
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RECOMMENDED LUBRICATING OILS — GENERAL PNEUMATIC EQUIPMENT

Satisfactory operation of Norgren Air Line Lubricators and effective
fubrication depends upon the proper selection of lubricating ails.
Most lubricating oils, preferably having good corrosion and oxidation
resistant properties which conform with the following classifications,
are suitable. Accordingly, whilst the oils listed have been tested by us
and found satisfactory, they represent only a number of the large_.
range of suitable oils available and your regular oil supplier will give
you guidance where any doubt exists. Compound oils containing

graphites, soap, fillers etc., are not recommended for Micro-Fog
Lubricators. Certain specialised lubricants, particularty synthetic ones,
may contain compounds which are not compatible either with the
transparent bowl of the Norgren Lubricators, or with the internal
‘O’ Rings and Seals of Norgren units or other manufacturers
equipment. Before using such lubricants, consult {MI Norgren Ltd.
IT IS ESSENTIAL TO ALWAYS CONSIDER THE
RECOMMENDATIONS OF THE MANUFACTURER OF THE UNIT
TO BE LUBRICATED.

HIGH SPEED PNEUMATIC TOOLS

For the lubrication of high speed pneumatic tools, high speed spindles . SEAL
and other light duty requirements, it is recornmended that lubricating VISCOSITY COMTIGS-EK-:%(' Ly
oiis be used which have a wiscosity below 50 cSt at 20°C. A
4 ! )

OiL COMPANY GRADE OF OfL 1SO 3448 ¢St @ 20°C REDWOOD No 1 @ 70°F DEGREES ENGLER @ 20°C 854832
CASTROL Hyspin AWS10 10 185 - 80 2.8 2
B.P. HLP 10 {150} 10 18.8 79 - 2.76 6
SHELL Teitus R10 10 19.5 80 2.85 5
FINA Cirkan 10 10 21 85 2.9 17
TEXACO Spintex oil 10 10 22.8 95 32 34
TOTAL Azoila VG 10 10 23 92 3.17 16
DUCKHAMS Zerotlo 2 11.3 25 102 3.4 14
R.D. NICOL RDN 45 15 - 26.5 105 3.6 2
CENTURY P198 15 28 115 3.7 26
STERNOL Albatross 15 15 28 120 38 17
HCCOL MO-4 5 29 120 3.8 20

AOBIL Gargoyle Arctic Qil Light 5 31.5 122 4.1 17
ESSO Nuwmo H 15 15 33 128 4.4 12.8
VALVOLINE R125 . 22 46 190 6.2 7
CHEVRON Spindle Ot 22 2 475 180 6.3 21
GULF Yarmony 22AW 22 51 183 6.4 S
GERM Dynobear EL 22 S0 194 6.6 15
KILFROST Pneumatic Tool - 52 192 6.3 -

Anti-Freeze Lubricant

HEAVY DUTY LUBRICATION

For heavier gduty lubrication it is recommended that oils should
be used having viscosities ranging from 50 ¢St at 20%C up to
170 ¢St at 20°C.

When using oils with a viscosity above 50 cSt it may be found

that the air flow through the flubricator should be at least
0.5 dm>/s {1 c.f.m.} above the minimum flow given in the catalogue.
With even heavier oils the rates of air flow should be well above the
minimum recommended for the lubricator.

SEAL
COMPATIBILIT®
VISCJOEITY INDEX
s " ; \
101L COMPANY GRADE OF O1L 1SO 3448 ¢St @ 20°C REDWOOD No 1 @ 70°F  DEGREES ENGLER @ 20°C 884832
ISHELL Tellus 23 22 - 60.0 225 .18 15
{GULF Harmony. 3J2AW 32 g1 259 9.1 7
R.D. NICOL RDNE0O 32 73 285 9.5 12
8.P. HL P32 (150) 32 75 292 9.9 13
TOTAL Azoila VG32 32 75 297 98 13
CHEVRON EP Hydraulic Oil 32 32 77 305 10.16 10
GULF Harmony 32 32 82 2N 10.2 9
iOBIL DTE Oil Light 32 79 320 10.4 10
FINA Hydran 32 32 80 307 0.5 7
ESSO Nuto H32 32 80 310 10.5 13.6
CASTROL Hyspin AWS32 32 80 320 10.4 2
STERNOL Aibatross 34 32 84 330 11 11
CENTURY PWLA 32 85 340 10.75 2
GERM Dynobear | 32 89 340 11.6 12
DUCKHAMS Zeroflo 4 313 30 340 1.75 0
SHELL Tellus 37 - 100 370 - 132 S
GULF Harmony 46AW 486 122 417 144 5
8.P. HLP46 (150) 46 113 440 14.9 1
SHELL Tetiys 46 4 114 420 15 15
TEXACQO Reaal Qil R & 046 _ 46 115 453 15.6 6
[OCOL MQ-10 46 120 460 15.7 5]
HERS rilLP63 (150} 68 165 630 21.8 9
t GULFE Harmony B8AW 63 183 639 22 5 1
SPECIAL APPLICATIONS GENERAL NOTES
NORGREN MISTCOOL SYSTEM, using soluble or neat oils: Approx. 1,400 drops of oil = 1 fluid ounce = 28.4 cm>. The Grade

lubrication of chains and high temperature instailations. Consuit
your regular oil suoplier, machine manufacturer and/or IM! Norgren
Ltd., for most suitable oils and oil mixes for these speciat purposes.

designation of 1SO 3448 is equai to the midpoint viscosity in ¢St at
40°C (104°F) BS.4832: 1972 Methad for Assessing the compatibility
of Hydraulic and Lubricating Fluids with Elastomeric Seafing materiais.

BEARING LUBRICATION Refer to separate sheet (OBL) for Oil Recommendations for Bearing Lubrication.
w

IMI NORGREN LTDO.

SHIPSTON-ON-STOUR, WARWICKSHIRE, ENGLAND,

Telephone:r 0608-61676  Telex: 83208

S

A subsidiary of IMI Limites




@ NORGREN MARTONAIR

1

Lubricants for use with

Norgren Martonair Equipment

IN-LINE LUBRICATION

For in-line lubrication the following oils are compatibie with ail Norgren Martonair products.

Operating Temperature +5°C to +80°C

Manutacturer Product 1180 3448 Viscosity Number
CASTROL Hyspin AWS32 2
MOBIL Gargoyle Arctic Oil Light 15
MCBIL DTE 24 32
MOBIL DTE Qil Light 32
SHELL Tellus 22 22
SHELL Tellus 37 37
Low Temperature Qils
anutacturer Product 180 3448 Viscosity Number
MOBIL SHC 624 32
DUCKHAMS Zerofln 32 32

NORGREN LUBRICATORS

Where Nargren Lubricators are used for appiications other than lubricating Norgren Martonair
equipment, the following oils are recommended for use with torgren Lubricators only.

Light Duty/High Speed Toc! Reguirements (IS0 3448 Viscosity Grades 10 - 22)

Manufacturer | Product : 1S0 3448 Viscosity Number
8P Energal HLP 10 10
CASTROL Hyspin AWS10 10
SHELL Teflus R10 10
TOTAL | Azolla Z510 110
CENTURY Ip108 115
DUCKHAMS Zerofio 15 15
ELF Eifolna 15 15
~SS0 {Nuto H 15 15

L 0L | MO-4 15

Heavy Duty Lubrication (ISO 3448 Viscosity Grades 32 - 68}
Manutacturer Product 1S0 3448 Viscosity Number
8P Energal HLP32 32
CENTURY PWLA 32
ELF Elfoina 32 32
£SS0 Nuto H32 32
GULF Harmony 32 32
MOBIL SHC 524 32 B
GULF | Hydrasii 46 146
8P | Energat HLP46 146
SHELL { Tellus 46 146
TEXACO { Regal Qi R & 046 | 46
ROCOL iMO-10 |46
8P | Energal HLP68 ' 68

Anti Freeze Lubrication

Manufacturer

i Product

CASTROL

i Anti Freeze Mist Lubnicant

Page 6 of 7

Lubrication Data

ASSEMBLY GREASES

1.

Airline Equipment:

BP Energrease LS2

With exception of:

a) Automatic Drain Mechanisms which retain a silicone
grease -

b) Water Council approved products

¢) Gertain non-pneumatic applications

. Valves and Cylinders:

BP Energrease LS2
Molyibdenum Disulphide Grease (cylinders)

2.1 For applications requiring compatibility with food:

Synthetic Lubricant Co. Spray Grease

2.2 For applications requiring silicone grease:

Dow Corning Molykete 111

2.3 For Low Temperature applications:

Kluber Unisilicon L50/2
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WARNING

These products are intended for use in industrial compressed air
systems only. Do not use these products where pressures and
temperatures can exceed those listed under Technical Data®,
Please refer to refevant catalogue sheet.

Before using these products with fluids other than those
specified, for non-industrial applications, life-support systems,
or other applications not within published specifications,
consuit NORGREN MARTONAIR.

Through misuse, age, or maifunction, components used in fluid
power systems can fail in various modes. The system designer
is warned to consider the failure modes of all component parts
used in fluid power systems and to provide adequate
safeguards to prevent personal injury cr damage to equipment
in the event of such failure.

System designers must provide a warning to end users in the
system instructional manual if protection against a faiture
mode cannot be adequately provided.

System designers and end users are cautioned to review
specific warnings found in instruction sheets packed and
shipped with these products.

WARRANTY )

The company undertakes to repair (at its option) products
which are shown to have been defective at defivery eitherasa
resuit of faulty materials or workmanship or becayse they do {
not comply with sections 13, 14 and 15 of the Sales of Goods )
Act 1979.

Providing notice is given to the campany of the defect within
one month of becoming aware of the same, but in any event
within two years of despatch. This shall nct apply to defects
that are due to wear and tear, modifications, repairs or faufty
installation used outside of published or otherwise specified
operating fimits or any other cause arising after deiivery.
Attention is drawn to full warranty as detailed in ‘General
Conditions of Sale’ on compary invoiceas.

UK REGIONAL CENTRES

NORTHERN

NORGREN MARTONAIR LIMITED,

RAM MiLL, GCRDON STREET, CHADDERTON,
OLDHAM, GREATER MANCHESTER OL9 SQW
TELEPHONE: 061-62G 2433

FAX: 061-627 3351 (Sales)

FAX: 061-620 0391 (Technical)

CENTRAL

NORGREN MARTONAIR LIMITED,

UNIT 71, JARVIS WAY,

GRAVELLY INDUSTRIAL PARK, TYBURN ROAD,
BIRMINGHAM, WEST MIDLANDS B24 8TJ
TELEPHONE: 021-328 281t

FAX: 021-327 6852 (Sales)

FAX: 021-327 0660 (Technical)_

SOUTHERN

- NORGREN MARTONAIR LIMITED,
FARNHAM TRADING ESTATE,
GUILDFORD ROAD,
FARNHAM. SURREY GU9 9NZ
TELEPHONE: 0252 723232
FAX: 0252 734112

HEAD QOFFICE

NORGREN MARTONAIR LIMITED

P.0. BOX 22, EASTERN AVENUE,
_LICHFIELD, STAFFORDSHIRE WS13 658
TELEPHONE: 0543 414333

FAX: 0543 268052

TELEX: 338555 (NORMAR G)

L00100 z5618 9/91
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MASTERFIL RECOMMEND KLUBER LUBRICATION
FOR USE ON ALL THEIR MACHINES
For general lubrication of machine, e.g. racks, gears and slides, use:-
Kluber Structovus BHD in aerosol form. (H2 Foodgrade product)
For lubrication of ball screws use:-
Kluber Isoflex NBU-15
For a Foodgrade USDA H1 alternative to the above two lubricants use:-
Kliber Paraliq GA351
For pneumatic system use:-

Kluberoil 4 UH132 (This is also a H1 Foodgrade product).

MASTERFIL LIMITED
17 Farmbrough Close, Stocklake, AYLESBURY, Bucks. HP20 1DQ. England
Tel:- 01296 25001 Fax:- 01296 25002
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GEAR REDUCERS AND GEARMOTORS: , UT. D 045
INSTALLATION AND MAINTENANCE INSTRUCTIONS 9.93 VIl - 5.000 | GB
Index ,

1 - How supplied

2 - Storing

3 - Installation (general points, shaft mounting, hoilow low speed shatt, water cooling by coil, accident-prevention)
4 - Lubrication {lubrication chart, combined gear reducer units)

5 - Putting into service

6 - Maintenance (general points, motor replacement)

1 - How supplied

Unless otherwise stated on the lubrication plate, oil-lubricated gear reducers are supplied WITHOUT QIL; grease-lubricated gear reducers are sup-
plied already FILLED WITH GREASE.
Each gear reducer carries an identification/lubrication plate.

- ' -Machine type, train of gears, size, design
. W Year of manufacture
2 SpA .. . MODENA ITAUA- Non-standard designs

e

mz Mounting position

Motor power

’PT = -——"“"Wf Gearmotor service factor
i erl e s - Gearmotor output speed
hgi[ . T R Transmission ratio

Pn'(ﬂmmiﬂf){"*w ‘ Iﬁ}g[ﬁ . ____i_‘—-————————-——— © of flange and motor shaft

Gear reducer nominal power

Gear reducers have an external coating in epoxy powder or in synthetic paint colour blue RAL 5010 DIN 1843 appropriate for resistance to normal in-
dustrial environments and suitable for the application of further coats of synthetic paint.
Shaﬂ ends and hollow shafts are greased for protecnon with a long life anti- rust product. Al internat parts are protected with an anti-rust oil.

2 - Storing

Surroundings should be sufficiently clean, dry and free from excessive vibration (to avoid damage to beanngs excessive vibration should aiso be
guarded during transit); ambient storage temperature should be 0 + 40 °C: peaks of 10 °C above and below are acceptable.

Assuming normal surroundings, and the provision of adequate protection during transit, gear reducers are supplied for storage of up to one year.

if longer periods are envisaged, or storage in the open or in a hostile environment is necessary, consuit us.

The gear reducers filled with oil must be positioned accordmg to the mountmg posmon mennoned on the order during transport and storing.

- Installation

General points. Position the gear reducer or gearmotor so as to allow a liberal passage of air for cooling both gear reducer and motor (especially at
the fan side, whether gear reducer or motor). .

Avoid: any obstruction to the air flow; heat sources near the gear reducer that might affect the temperature of cooling-air; msufﬁcrent air recycle or any
other factor hindering the steady dissipation of heat.

Star-delta starting shouid be adopted for starting on no load (or with a very small load) and/or when the necessity is for smooth starts, low starting
current and limited stresses.

Mount the gear reducer or gearmotor so as not to receive vibration.

Mating surfaces should be clean and sufficiently rough to provide a good friction coefficient, when external loads are present use pins or locking
blocks if necessary. Locking adhesives such as LOCTITE should be used to ensure that bolts joining gear reducer and driven machine do not work
ioose. ’ ‘

If overloads are imposed for long periods of time, or if shocks or danger of jamming are envisaged, then motor-protection, electronic torque limiters,
fluid couplings, safety couplings, control units, or other similar devices should be fitted.

Align the gear reducer carefully with the motor and the driven machine, with the aid of shims if need be and interposing fiexible couplings whenever
possibile.

It is reccomended that the holes of parts keyed onto shaft ends should be machined to H7 folerance for high speed shaft ends having D255 mm,
tolerance G7 is permissible provided that the load is uniform and light; for worm gear reducers and parallel and right angle shaft gear reducers modei
2 and 3 (new series) tolerance must be K7, when load is not uniform and light.

Before mounting, clean mating surfaces thoroughly and lubricate against seizure and fretting corrosion.

installing and removal operations should be carried out with the aid of a jacking screw or puller using the tapped hole at the shaft butt-end; for H7/m6
and K7/i6 fits it is advisable that the part to be keyed be preheated to a temperature of 80 + 100 °C.

For machine shaft ends onto which the holiow shafts of gear reducers are to be keyed, |6 or k6 tolerances are recommended, according 1o require-
ments.

in poliuting surroundings, take suitable precautions against lubricant contamination (dxrt infiltrating through vented filled plugs — if any — and sealing rings).
When installing in the open, or in a hostile environment, protect the gear reducer or gearmotor with an anticorrosion paint. Added protection may be
afforded by applying water-repellent grease, especially around the rotary seating of sealing rings, and at shaft end access points.

Gear reducers and gearmotors should be protected whenever possible, and by whatever appropriate means, from solar radiation and extremes of
weather; weather protection becomes essential when high or low speed shafts are vertically disposed or when the motor is installed vertical with fan
uppermost.



(n those cases where the transmission link between gear reducer and machine or motor generate shaft end loads, ensure that:
— loads do not rise above catalogue values bearing in mind that the {oad’s angular position is crucial;

— transmission overhang is kept to a minimum;

— gear-type transmissions must guarantee a minimum of backlash on afl mating flanks;

— drive-chains should not be tensioned;

— drive-belts should not be over-tensioned.

urncnuz

incorrect Correct ’ Incorrect Correct

For ambient temperature greater than 40 °C or less than 0 °C, consuit us.

Shaft-mounting. When shaft mounted, the gear reducer must be supported both axially and radially by the machine shaft end, as well as anchored
against rotation only, by means of a reaction having freedom of axiai movement and sufficient clearance in its couplings to permit minor osciila~

tions always in evidence without provoking dangerous overloading on the gear reducer itself.
Follow the relevant pointers given in our catalogues in connection with the reaction arrangement type.

Hollow low speed shaft. Follow the indications given in

our catalogues, especially those concerning key-length,
and clearance between key-top and keyway-bottom.
When installing and removing gear reducers with hollow

tow speed shaft incorporating a circlip groove whether
with keyway or locking-assembly proceed as per the
drawing alongside.

The system shown alongside is good for axial fastening
mounting of hollow-shaft gear reducers with keyway pro- .
vided with circlip groove. When the shaft end of the ma- (125..160)
chine has no shoulder (as in the lower half of the drawing)

installing

end itself. A washer for installing, removing and axial T
fastening of gear reducer and a guard can be supplied on i S
request with or.without locking bush. Parts in contact with ‘ (180..360)

2™ 2
a spacer may be located between the circlip and the shaft == _* i %
B
ST

L)

the circlip must have sharp edges. Removing Fitting Wgh
The use of a locking bush, as shown in the drawing | Ify art\) h
alongside, will permit easier and more accurate installing . L ear reducer size 80 locking ous
and removing and to eliminate backlash between the key P 9 : .
and keyway. ' . paralie} and 125 | 140 | 160 | 180 | 200 | 225 | 250 | 280 | 320 | 360
The locking bush is fitted after mounting; we recommend Size right angle shafts
the use of a locking adhesive such as LOCTITE 601 and to worm . 125 | 160 200 250

* comply the tightening torque shown.in the table along- . .
side when fitting the bolt ' : MldaNm] | 14 | 20 | 34 | 43 | 66 | 83 | 135|166 | 257 | 315
Water cooling by coil. Water fed into the system shouid

not be too hard, and flow at 10 + 20 /min, pressure 2 = 4 bar, maximum temperature 20 °C.

Where ambient temperature may be less-than 0 °C, make provision for water drain and compressed-air inlet, so as to be able to empty out the coil

completely and avoid freezing-up. . :
Safety guards. Safety guards for masking off unused exposed shaft ends are the Buyer's responsibility (89/ 392/CEE).

4 - Lubrication

" Depending on the type, gear reducers may be either oil-lubricated, and supplied WITHOUT OIL (unless otherwise specified on the lubrication plate)

or grease-lubricated, and supplied atready FILLED WITH GREASE.

Bearings are normally lubricated automatically and continously (bathed; splashed, through pipes or by a pump) utilizing the main gear reducer lubri-

cant The same applies for backstop devices, when fitted to gear reducers.

In certain gear reducers in vertical mounting positions V1, V3, V5 and V6, and right-angle shaft gear reducers in horizontal positions 8'3, B6 and B51
(though not gearmotars in this case, for which the above indications hold good) upper bearings are lubricated independently with a special grease
«for life», assuming pellution-free surroundings. The same applies for motor bearings (except some cases in which relubrication device is adopted) -

and backstop devices when fitted to motors.

Always make certain that the gear reducer is located as per the mounting position ordered, which appears on the name plate. When no such indica-
tion is given, the gear reducer may be used in horizontal mounting position B3 or BS, or vertical position V1 in the case of RC right-angle shaft gear

reducers in the design incorporating flange FO1..
Lubrication depends upon the type of gear reducer, as indicated in the lubrication chart.

Combined gear reducer units. Lubrication is independent, signifying that information supplied for single gear reducers holds good.

5 - Putting into service

Carry out an overah check, making particuiarty sure that the gear reducer is filled with lubricant, and that the breather plug if any is free of obstruc-

tions. Before wiring-up gearmotors, make certain that motor voltage corresponds 1o input voitage.

Where star-delta starting is being used, input voftage must match the motor's lower voltage (ie. A). If the direction of rotation is not as desired, invert

two phases at the terminais. .
When wiring-up the electric motor, consuit instructions either printed on the name plate or supplied separately in print.
Brake motors, DC motors, and any other special types all carry their own instructions.

Before running gear reducers fitted with backstop for the first time, make certain that the direction of rotation in machine, gear reducer, and motor, all

correspond cotrectly.

A running-in period of approx. 200 + 400 h is advisable, in order that:

— gear reducers with worm gear pairs reach maximum efficiency;

— gear reducers with bevei and/or cylindrical gear pairs reach maximum functionality.

The temperature of both gear reducer and lubricant may weil rise beyond normal vatues during running-in.
After the running-in period it may be necessary to verify the gear reducer fixing bolt tightness.

T4



6 - Maintenance when a cylindrical pinion is keyed onto the motor shaft end:

— check that the fit-tolerance (standard locking) between shaft end and holes is K6/j6 for diameter <28 mm, and J6/k6 for diameter 238 mm; key
iength should be at least 0,9 pinion width;

— locate the spacer and pinion on the motor (pinion pre-heated to 80 + 100 °C) locking the entire assembly by means of a bolt to the butt-end, or a
stop collar;

— grease the pinion teeth, the sealing ring’s rotary seating and the ring itself, and assemble with great care;

— make sure that the motors have bearing location and overhang (distance S) as shown in the table.

General points. Make periodic checks on the state of cleanliness of all out surfaces (as frequently as environmental conditions dictate) and be sure
that air has free passage to the gear reducer/gearmotor in order that cooling remains fully effective.

In the case of water-cooled gear reducers, the coil should be emptied out once temperature falls below 0 °C, using compressed air to blast out all
traces of the coolant, so as to avoid freezing-up which would cause the coil to break.

For lubrication, see the lubrication chart.

Maximum oil-temperatures indicated in the chart do not represent a hidrance to the gear reducer’s regular function.

Warning: for gear reducers with filler plug with vaive (symbol -~ ) before unscrewing it wait until the unit has cooled and then open with caution. 1 @ Motor Min. dynamic load capacity (da Nj Max. dimension
. . R . = i Front Rear 'S"mm
Motor replacement. As all our gearmotors are fitted with standard motors, motor replacement in case of breakdown is extremely easy. /< 9 i =
Simply observe the following instructions: > & e 32 ; i
— ensure that the mating surfaces are machined under accuracy rating (UNEL 13501-69); i 80 900 870 ; 20
— clean surfaces to be fitted thoroughly; N 90 1320 1000 i 225
— check, and if necessary, lower the paralie! key so as to leave a clearance of 0,1 + 0,2 mm between its tip and the bottom of the keyway of the hole; § }?g g 288 } 388 f gg
when the motor shaft end is keyed direct to worm, or to bevel pinion: / 132 3 550 2650 335
— check that the fit-tolerance (push-fit) between shaft end and hole is G7/i6 for diameter <28 mm, F7/k6 for diameter 238 mm; { s }gg é ggg j ggg %’5
= lubricate surfaces to be fitted against fretting corrosion; Srevacting the praon 200 8 000 5 600 b
] : 225 10 000 7 100 : 475
J motor
LUBRICATICN CHART : reduction gear
Type of lubricant SYNTHETIC GREASE MINERAL OIL ) . SYNTHETIC OIL
(ldentification through special >
lubrication plate)
(Gtear r(fet[ﬂ:)cgr type > Coaxial gear reducers {except size | Parallel and right angle shaft gear reducers (except RC sizes 80 .. 125} Worm gear reducers sizes 100..250 Worm gear reducers sizes 32 ..80 Parallel and right angle shaft gear reducers
ype of lubrication normally .160, vertical mounting position V1, | parailel and right anale shaft gear red. mod. 2 . ; o model 2 and 3 (new series) sizes 63 e 80
; \ . ' . .2 and 3 (new series) sizes . 100..360
envisaged) V3, V5, V6 and sizes 80 .. 160 for 9 9 g d ¢ ) ) ) :
agitators) Shaft mounted gear reducers
Right angle shaft gear reducers R C Coaxial gear reducer size 160 vertical mounting position V1, V3, V5, V6 and sizes
sizes 80 .. 125 80 ... 160 for agitators
»,E‘. - “’A -
P S
N
-6
Gear x_’educgr type > All gear reducers lubricated with mineral oil. Expecially recommended for:
{special lubrication ~ worm gear reducers
on demand) — high speed gear reducers apart worm types
— extending oil-change interval <long life»
-— widening ambient temperature range
— increasing thermal power or reducing oil temperature
. — improving efficiency
How supplied FILLED WITH GREASE WITHOUT OlL FILLED WITH OiL
SHELL Tivela Compound A (unless otherwise stated on lubrication plate) AGIP Blasia S 220, B
> {P Telesia Compound A KLUBER LUBRICATION Syntheso D 220 EP,
MOBIL RR 103 B . MOBIL Glygoyle 30, SHELL Tivela WB
Plugs With/without (R C 80 .. 125) Filler with valve {or breather), drain and level plugs With filler/drain piug
filler/drain plug : . For worm gear reducers with worm speed < 280 min”' KLUBER LUBRICATION Syntheso D 460 EP
Direction for first fill » Before putting into service, fill to specified level with mineral oil (AGIP Blasia, ARAL Degol BG, BP-Energol GR-XP. ESSO Spartan ER, IP
: Meilana oil, MOBIL Mobilgear 600, SHELL Omala, TEXACO Meropa, TOTAL Carter E£P) or synthetic oil (KLUBER LUBRICATION Syn-
theso D .. EP, MOBIL Glygoyle, SHELL Tivela oil) having the ISO viscosity-grade given in the table. .
ISO viscosity-grade ISO viscosity-grade
Mean kinematic viscosity [cSt} 40 °C . Mean kinematic viscosity [cSt] 40 °C
Speed n, Ambient temperature® [°C] Worm speed{ Ambient temperature’) [°C}
min~’ mineral oil synthetic oil min”’ mineral oil synthetic oit
0+20 10+40 0+40 0+20 | 10+40 0+40
‘ >224 150 150 150 2 800:710] 150 320 220
224 =224 150 220 220 7106+180¢ 220 460 460
224+ 56 220 320 220 <180 320 680 460
<56 320 460 460
1} Peaks of 10 °C (20 °C for synthetic oii} above and 10 °C below the ambient temperature range are acceptable.
Oil-change intervai > Grease-iubricated «for life», as- An overall guide to oil-change interval, is given in the table, and assumes pollution-free surroundings. Where overloads are present, halve the value. Grease lubricated <for life» assuming poliu-
suming pollution-free surroundings . tion free surroundings.
Qil quantities (1] for sizes 32...80 Qil quantities [1] for sizes 63 and 80
Grease quantities [kg] for coaxial : QOther sizes: quantity specified as per the level Other sizes: quantity specifiedas per the level
gear reducer Oil Oil-change interval {h] Oil[ Qil-change intervai {h} 5 v, Mg v 335" IV, MR IV Oi\( c Oi!—cna'n(ge S : Rl R2,31 MR2 3!
B3, B6, temperature [°C minerai oil synthetic oil temp. [°C] minerat ail synthetic oil Size | B3 86, , | temp. [°C] interval {hi ize B3" B6, IB3" - BY,
Size |g7’ gg'|V5: V6! B5 |V1,V3 ] i vs,ve| B7 | B8 Jvs ve| B7 | B8 B8 |B7vs,ve| B8 | BE |v5, V6
<65 8 000 25 000 <65 5 000 18 000 <65 18 000
32 | 014§ 025/01 | 018 65+80 4 000 18 000 65+-80 2 500 12 500 32 | 016 |02 |06} 02 (025702 65-80 12 500 63 07 108] 1 11157 13
40 0,26 047 |0.191 035 80-95 2 000 12 500 80+95 1250 g 000 40 026 i035(026( 032 {04 1022 80:95 9 000 80 12151 18 17 {29%1 25
50 | 048 | 085104 | 072 95110 - 8 300 50 | 04 |06 {04 |05 |07 |05 95110 6 300
63,64 | 09 15 [063] 13 110125 - 4 500 63 Og ; % gg ; 5 ;_g ; 110+125 4 500 RCl MRCI RICI MRICI
80,81 | 17 29 (12|27 . . 80 1. - : : - Size B3 | vs, 183" BS,
< £ After running in, oil-change is recommended for B8 ¢ 86 ' y
100 33 57 j27 | 45 worm speea > 180 min'’, accompanied by a 1) Not indicated on plate. B6, B7 | V6 | B7 V5, V6
}gg 8'3 11;7 342} 93 thorough clean-out. if possidle. Never mix synthetic oil with mineral oil. or with gjfferent makes of synthetic oil: if oil- 63 08 11 10951 1 161 12
- change invotves use of a type other than that presously used, then give the gear re- 80 13 (1716 1161250 18
Ambient temperature 0 + 40°C and peak ducer a thorough clean-out 1) Not indicated on piate.
‘emperature up 1o —20 °C and +50 °C. Ambient temperature: 0 + 40 °C with peak temperature up to — 20 °C and = 50 °C. | 2) Reduced to 1,2 and 23 respectiveiy for MR 2.
Independently-lubricatgd Lubrication is «for life»-(except some cases of motors in whicn retubrication device is adopted). Should there be either a possibility of the grease becomirg contaminated,
bearings, _ motor-bearings, > or a particular type of duty-cycie. it is good poiicy to check on the state of the grease (etther between one change ana the next, or every year or 2 yearsj and remove and re-
backstop fitted to motor. place grease in independently-lubricated bearings (every change or every other change, or every 2 or 4 years). Bearings should be filled with ESSO BEACON 3 bearing-~
grease for ball bearings. KLUBER STABURAGS NBU 8 for roller bearings and backstop device.
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FRONT PANEL

LOWER BACH PaMNEl

UPRER
UPRER

A REAR

LRBER RAH PONEL ~ FRONT

YT DOOH

HWREBHER

HIMEE RIN

DRIVE STRATGHT HENDLE

LA

LTEOLRE Bi.

MLIE MOUNTING FOOT X 150MM 3TU

GPRCER (DIA.Z0 X 30

LN

RECOMMENDED SPARE

iR

EAAOEAOE

DATE

DRAWN M He

ISSUE

OF 3

Masterfil

SHEET 1

TITLE

CRAPEER FRAME

Fhn

s %

o 1140

HERH CRBINET

M/C No.

CLIENT

SCH.No. 6515/ B

e
G




ITEM
No.

PRODUCT
NUMBER

DESCRIPTION

LGOS

LS

s;H«

? m.‘\.J

YR

A8

GORER

3N

AL
T ey
(i dy
4
CHAE,
0G4
IATAT %20
IS1Nate
CHEE
18T
oOEE

O

LD AT LN R i3
SR 1
DE-BEOG4 /4, 5 s
C4-Eaz0/ 59 £
Da-S8z0/102 &
SE191 135 4

Ca-HE5A

Fosls

CE-HEEs/1 i

Dl dp 3 i

=
H
o
i
M)
15
1§78
“y
Boands
Fonte

b L 448 i

4097 i

it

Ca-a31371
Ca-FE37T5 1
G-ZoE41 O

o g g

G- BAYEE 1

MOUMTING BROACHKET (CONVEYORY 4.%5¢
COVER PLATE

ORTRINER SUPPRORT 4. 5%
SPOUER (DIALE0 X 145 LONED
SPACER (DIAL S0 X 109 LONGD
MEOB M8 UHIEE/3588/M8
BURPORT BRACKET R/H
SURPORT BROCEET LAH
REMAR SURMSORT -~ BEOHTNG
TUBE SULHERORT
SUPRRORT ANGLE
LEOWER LM BONEL
FIAED BURRD
MOV IMEG GUARD
URPER LW PANEL
S8 MOASTERDAR LOBEL
HODRESE LAREL

MOV INGE GUARD

REAR DOOR SOFETY SWITOH BROCKET
SRACER PLATE FOR GUARDMASTER KEY

BERVICE TRANSFER TUBE

RECOMMENDED SPARE

DATE

:, w:xfl(.’_‘_,pjl.

3

NRAWN W H

o,

ISSUE

Masterfil

Lad

SHEET & OF

TITLE

COPPRER

FREME FAR. (140

CRERH

CRABINET

M/C No.

CLIENT

SCH.No.

SR4-L91E58




ITEM
No.

PRODUCT
NUMBER qTY

DESCRIPTION

LT

R

Dl ik 1
A k- b i

BRIDEE PLATE

DOOE HINGE ABRY

RECOMMENDED SPARE

DATE =3/05/05

DRAWN W H.

o,

Masterfil
SHEET

S OF 3

TITLE c»

FRER FHRAME FAB. (140 OR

) RH CABINET M/C No.

CLIENT

SCH.No.

BOA-LH10/8




PRODUCT

No. NUMBER QTY

DESCRIPTION

ESGRIO0S 1
-1 RLLE/E i
Ch-DaTE i

o
[ I SN

D004 CE~E4T S 1

Ca-547E

Sl

D007 DI-BaTESS i
G INCES &
D Ca4-B4FRAL i
SV La-SaT78/E i
GOLE Ca--5451 &
IS Y (g
QU E
(SIS
Qial7

i B

Doia 15487

ol

D00

L7 e Iy

QU E B0 &
T g A g P
LI [ e b b 1 s

BOREW JACH

AIFR MOTOR &AM-FRV-ZIE6
MODS TO COURLING LO70
MOUNTING PLATE (JREKD
SEGUER DIAL 16 X 39 LONE (I/D=MB}
MOUNTING PLATE (AIR MOTORD
BRASE FRAME

SUREBORT TUBE

CROSE TURE

CROSE TURE

MODE TO BEARING BMi&s-25

MODE TO BEARING

SBLISHEOR BABE FROME

SCISSOR TOR FRAME

INMER SUCISEBOR
DRIVE ABSEMBLY MOUNTING FRAME
SEROUER DIALEE K 44 LONG (REDUDED)

BESRING MOUNTING BLATE

RECOMMENDED SPARE

EEAOR/08

DATE

NRAWN NEC

ISSUE :

Masterfil

oF 2

SHEET !

TITLE coceer

LIFTING MECHANIEH

M/C No.

CLIENT

SCH.No. sCi

L L P




ITEM
No.

PRODUCT
NUMBER

DESCRIPTION

ot waf iorel v
ot ndfond

DR R

s g
[IER At o

DT

PROLIGLE

4L FOUT /50

-1 FOLT /50
IS Ca-nE 3
O0EE D iz 4

D54 Da4-GEe 79

18

BEARING FHB 1612

SPUR GEAR
EE STUDDING MIo X

HEY 5 X 5 %
HETGHT
FOINTER

VOLVE FLATE

SETTING BLO

(M

S LONG

S LLONG

(1438

ELEVOATIOR BOTTOM BRACHET

RECOMMENDED SPARE

EESOEFON

DATE

DRAWN wEC

Masterfil

ISSUE !

SHEET BOOE &

TITLE corcer LirTing

MECHAMTEM

M/C No.

CLIENT

SCH.No. sCi-masn/a




ITEM PRODUCT
No. NUMBER QTY

DESCRIPTION

nlnink} LE-887171 i
ORI CE-5FF0/ ;

SRk - CHUCH RIBE & FalL

TRANSFER ARM COM

RECOMMENDED SPARE

D ATE EESDESOE

Masterfil

ISSUE

SHEET @ oF ¢

TITLE moin oRIVE caMs 50/50

M/C No.

CLIENT

SCH.No. sra~si7a/8




PRODUCT
NUMBER

QTY

DESCRIPTION

DO0EA

AR

et Saedain]

Da~Tz80a/s 1

G587 8

A BEEL S 1048

iy

TRADK STOR CYLINDER ASEY
LW LEVEL SENSOR BRRACHKET
HIGH LEVEL BENBOR BROACKET
HIGH LEVEL BENBOR BRADKET
THADK PMOUNTING BRACKET
HREORBR Me VHIGS/35B/7ME

SE OTENSION SPRINMG O Z7187 X 1.
HALFEN TRACH SENSOR MOUNMTING

SPACER DIAL 10 X 40 LOME (M3 B ENDES

RECOMMENDED SPARE

DATE

EE/05/05

nRAWN

RIH

ISSUE  ©

Masterfil

Toate
3
ot

=4

SHEET

TITLE

TRACH BORTH

M/C No.

CLIENT

SCH.No. sCa-e893




ITEM PRODUCT
No. NUMBER qTY

DESCRIPTION

L DaA-BETE 1

H

OOOE C4-BEH77
D004 C4—BT0%5 1

O00E IEETVIS0E i

AT CYLINMDER MOUNTING
CLapE BRACKET
AIR CYLINDER BLEEVE

AIR CYLINDER EG-18-25

RECOMMENDED SPARE

DATE &z/o5/08

3

"RAWN w. 1.

TITLE TRERADK STOR CYLIMDER QF

ISSUE
Mastechil
&Y M/ C No.

nis
it

CLIENT

SCH.No.

BU4-B798/1




ITEM
No.

PRODUCT
NUMBER

DESCRIPTION

InTnE]

[EIRTRI
D0

o S LF

T

(O

A1)
ntataa
CHA0E
ETRINE
S0
Qi
GoLE
TN e
(H ] 4
D015
OOl &
Gl eh
L7
§gza
ol

ST

Ol

H1110181

Sl0E0nlE

SROBOLEL

G i BEST G

SF011 144

I o
LIPLS Sl A g

)]
i

ERRT T

o e e

Iy

CE-
L6469
Co—E470

DE-E4T1

D Eads 72

CE~647S
Ca-B4TE/ ]
Ch-E4TE/E
Ca—E4TT
Ca~E478
Ca~E47D
TSR

R et

fome

Bt

O BEAL NITRILE OBHilg-o4

7 BEAL NITRILE Oi%i-~i6

EXTERMAL CIRCLIP 7100015

S5 BALL BEARING &002 DRE1

MRGHET N d F & B 28 » 7.5 w 6.0 {f)
COMPRESSI0ON SPRING 88 LO-083F-&
BODY MUT

CHUCE 8HEFT
OUTER MAGHNET HOUEING
LOCATOR  (MAGENET)
ITRMER MOAGHNET HDUSING
OUTER DOVER

CLAOMPE PLATE

YL INDER

FIETON

BIN DIA4A K 16 LONED
FIN (DIA.4 X 10 LONB

SLIDING BLOCK
CLank PLATE
ITHNER LOCATING RING

DUTER LOCATING RING

RECOMMENDED SPARE

DATE

18B/05/700

"RAWN

Masterfil =
SHEET 1 OF g

TITLE

FRRALLEL JOW

(STD. CAPFER) M/C No.

CLIENT

SCH.No. soz-camest




ITEM
No.

PRODUCT
NUMBER

QTY

DESCRIPTION

O Dhe-nhng

L FoS Ca—atms
e gy g
[T
SR E0E

G0ES

GOEE Ca-8757

I

QUTER LOCATING

ITNNER LOCATING
BINDER RING

SUREW SLOTTED/GRUB
TOMEY

Bk DIR.B

RING

RIMGE

-
by

M3 X 3

RECOMMENDED SPARE

DATE 13705700

"RAWN 14,

Masterfil

ISSUE

SHEET &

oF =

TITLE FRRALLEL  JAW CHUGC

s
iy
A

=
i
H]

fec e

(8TD. CRPFER)

M/C No.

CLIENT

SCH.No. ¢rs-camass




ITEM PRODUCT
No. NUMBER Q1Y

DESCRIPTION

O
OO0 SLa~-ER4% i
0T 70595 i
VVVV D47 100 1
e Ca-7101 1
QU CE-8501 403
OO DE-BBRS i
ANy Ca~5a889 1
Qﬁii T2 B B A et &
OOLE a8 380 i

Ol 3

UL 4

ERD O TRACHK PLATE -

JIBADRIVE ABSY (ROBED
RETURN CHUTE ABRY
IDLER END AbSY

COVER PLATE ~ TOOLING
FRONT COVER (B

LAvh 8IDE (JIBS

WIEHT MOUNTING PLATE

MOUNTING PLATE (TAHE OFF TODLING

MOLHIT ING BROCHET

MROB M8 UHISE/ZER/ME
FIABRE OPTIC MOUNTIMNG BRHT ELEVATOR
ADJUSTABLE HINGE E&-10-301-10

AUETOHL BOAR 1M X Sk X 2M LONG

RECOMMENDED SPARE

DATE is/0m/08

Masterfil

"RAWN 1, 1.

ISSUE 4

SHEET 1 OF 1

TITLE ELEVATOR SORTER (ROBBL)

M/C No.

CLIENT

SCH.No. gri-caoi/r




ITEM
No.

PRODUCT
NUMBER

DESCRIPTION

s g
T
O
TR 4
G0

OO

GOOTR
2SI AN
HOOE

RTeTal= TN

LA R RaTs!
IR
DGl
PRI
OOl E
OOl 4

GB1ER
GO1E

Q01

41 BOSE/ G

G- L BET0/

oot

A L RO S

A7

S GO E00E

DA-BET7LSL

Di-aa7E

CE3-EBEA40

SUIREOR

MOTOR MUWUEG UOER-EL FOIG-7184

FLARKNGED BEARIWNGE RHE BFTRO

SHAFT ~ ELEVATOR SORTER (ROSSIT

DRIVEN/CLUTCH SHEFT  ELEVATOR SORTER

BRROCKET

ROBA-SERROC (BLIF HUBS

SRROCKET

PITOM ROLLER CHOIN G8B-1

COMRNECTING LIMNH L/ RITOH CHEIN

MOUNTING BPOCER DIO 20 X 30

RETURMN BUIDE

RETURN GUIDE

GUIDE

-

SURRORT BUIDE

ELEVOATOR JIB

SPACER DIALIE X 197 LONG (Mb B, ENDS)

MOUNTING BRACHKET MY FRAME

ELEVATOR CHAIM & ATTACHMENTES

GUSPORT BRACKET - ELEVATOR SORTER

HMOB ME VHISE/I5B/MB

BOTTOM COVER

CHATN BUARD - ELEVATOR SORTER

RECOMMENDED SPARE

DATE

EESOB/GE

T\RAWN NEL

ISSE__ °

o

Fog

SHEET

TITLE simsorive a

Font

s Bov

M/C No.

CLIENT

SCH.No. sCa-e873/R




Illl\}%h.‘ fﬁ?}?ggg QTY DESCRIPTION

w o

O A 3 D = SROCER DIALLE X 100 LONG (Me B, ENDE

g} Da-7231 i TOOLIMG PLATE SIDE COVER
GoEE Cil-a876 1 HOMPER
O3 CE-72E5 i WIPER BAR

OOE 4 Ca~TEng i SIDE PLATE TOOLING

QR CA-B108 i FILLER PLATE -~ TOOLIMNG

RECOMMENDED SPARE

DATE =3/08/08 ' ISSUE 3
NRAWN nEC mm SHEET & ooF B

TITLE s1B/DRIVE ASSY (ROSSD M/C No.

CLIENT SCH.No. sta-&873/R




M T QTY DESCRIPTION

Gael CE-a879 1 Calb RETURM OHUTE

RETURMN CHUTE MOUNTING PLATE

[
oo

QOE CE-E8B0

RECOMMENDED SPARE

DATE &3/05/05 l ISSUR &=
NRAWN w. H. maMi SHEET 1 OF 1

TITLE RETURN CHUTE ASSY M/C No.

CLIENT SCH.No. sc4-&a78




ITEM
No.

PRODUCT
NUMBER

DESCRIPTION

el ) DE-L844

I B STl

e

03 (IS Yo

[Sha o538

OO0

L3-6381

------------

4L 7O0B/LED

QOOF SROSEEES

TOR - COVER

IDLER SPROCKET

IDLER SHAFT

ADIUBTING BLOCK -

,4‘
=

py
T
d
Lot

BE STUDDIMG Mic X

BEARINMG MB 2B-2h DU

ELEVATOR

USTING PLATE

1320 LONG

RECOMMENDED SPARE

DATE =3/05/05

NRAWN #. H.

Masterfil

ISSUE !

SHEET i OF 1

IDLER BEND ARRY

TITLE

M/C No.

CLIENT

SCH.No. sCa-&&as




ITEM PRODUCT
No. NUMBER

qQTY

DESCRIPTION X

L

GOE D3~ 103

G004 s L0 ES

Ca-aDl4

Q005 Ca-eBis

T ISR Sk i o2

CO0E Da—-6517

stalele CE-BELT

RIEN RN

DE-8877

(IER A RO LO0T

GO SBl4-5N4T R

LA CY FL1ESETEO

Gola He-DT04 875

i

ki

AGTTATOR CAM

TR CYLINDER MeO2S/obh b

AIR OYLLINDER MOUNTING BROCKETY

AIR CYLINDER MOUNTING BROCHKET

CLEVIS

LI

BEARING

HIVOT PLATE

FAEITATOR

AGITATOR GUARD

BEORING FRB 1007

BEITAHTOR AIR DIRCUIT

BULFHEAD FITTING &MM-GMM 100280600

SPACER POLYOACETAL

[N

i 20 X 10 LONG

RECOMMENDED SPARE | X

DATE 19/05%/0%

"RAWN 14

Masterfil

ISSUE 5

SHEET

I OF 1

TITLE

BEITATOR #AGEY

M/C No.

CLIENT

SCHNo. o0s-cars




ITEM PRODUCT
No. NUMBER

QTY

DESCRIPTION

DY SAlE4314
AR Ga-F 1 a0
AR Ca-Se88/7 1

0034 ER1 84008

B8 ROLLER VOLVE A3-0451-02

ABITATOR CAM

FLOW REGULATOR 10TRAGOLLE 4MF X

SROCER DIACIE K 38 LONG (M3 THROY)

j ‘-":F‘:”

RECOMMENDED SPARE

DATE &z/05/0%

&

NRAWN K. H.

Masterfil
SHEET

1

oF 1

TITLE asiteTtor air CIRCUIT

M/C No.

CLIENT

SCH.NO. :5{:'{"‘*"‘?5%5%'{3;

8




ITEM PRODUCT

No. NUMBER QTY DESCRIPTION

Qe Ca-8053 71 i HORRER COVER ~ FIXED

OG0 Ch-B082/7 1 i HOPPER COVER ~ HIW

CGO0E Ca-BO69 i FILLER PLATE

Tt

GO0as SO0 LE00L

o
1y

HINGE PIN B85 122013

D

¢ 1oEn
= I

D005 EEDTVO0O0L 1 HENDLE MESI/ 140 (E7311)

La}

D00E SR E007T

ADJUSTOBLE HINGE E&~10-301-10

RECOMMENDED SPARE

DATE is/05/05 maMil
"RAWN e

ISSUE 1

SHEET i OF 1

TITLE HORPFER COVER ABBY ELEVATOR BORTER

M/C No.

CLIENT

SCH-NO. SU4-B0E4 /71




ITEM
No.

PRODUCT
NUMBER

DESCRIPTION

Oy
IRy
CHOOE
(10181

IRl

GO0R

EHOBGOLE

ZlOE0010

Ca-F4B7

Cdp7 G 8B

T

Cdp~T a5

il F 4530

dpom L OO

DEER GROOVE BEARIN

BRALTERFIY BEXTERMNAL
BEORING MOUSING
FIVOT BAR
SENSOR LEVER
MEDK SENSOR LEVER

SEMNEOR

855 TEMBION SPRRINE

o BHF &1800

CIRCLIE

FTLOOG. 010G

MOLMTING BROACKET

00 37167 X 1. 25706

RECOMMENDED SPARE

DATE

19705705

RAWN ¢, g

Masterfil

ISSUE 1

SHEET

i aF i

TITLE NECH SENBOR ADEE

35y

M/C No.

CLIENT

SCH.No. Srh-T5ET

H o?
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ITEM
No.

PRODUCT

NUMBER QTY

DESCRIPTION

(L S-EB3TES i

Q00 424115 i
OO0E

SE18P1110 1

O 4FE0O4L004 i

OUTFEED SENMDBOR BREMT DIO. 18 ¥ 30 DEG.

MODE TO CLAME
HPOB MIO VHISI/S4B/MI0

SEMSOR MBBLO-Z0GME0O-EZ-V]

RECOMMENDED SPARE

DATE is/0s/0=

"RAWN s

ISSUE

Masterfil

SHEET 1

aF 1

TITLE OUTFEED BENBOR ABBY PET

M/C No.

UMTVERDAL

CLIENT

SCH.No. cs-z4133/mu




ITEM
No.

PRODUCT

NUMBER qTY

DESCRIPTION

(EInINN}

D710 i
GO Dh-B40i /1 i
O Da~-B402/71 1
sy 48403 i1
0T ETOTLLION 1

A L O R 1

i

BT 00

Ca—-B 450 1

SENSOR
MTh
FlLAaR BRAOCKET N
SRPACER -~
TORSION SRRING LTL

BEMRING PLUG

3

ADTUBTABLE

o

STEPRED WABHER

TORSION SPRING

HEMDLE &

MOUNT ING BOST

BLOCK NO OAR/COCKED CoP SENBOR

CARACODKED CAPk SENE,

3IG. 13 K 1o

OO - 455

65 B MAE FEMALE

RECOMMENDED SPARE

DATE i5/05/05

RAWN ¢,

Masterfil

ISSUE 5

SHEET 1

oF 1

TITLE

WO CAP/HIGH CAlF

DETECTION

(LR

M/C No.

CLIENT

SCH.No. sru-caicss
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ITEM PRODUCT
No. NUMBER

qQTY

DESCRIPTION

G oy £37F 2

i

OO08 4-EES81 /84
G0 E FE191106
304 La~B7 485
GO0 a8 47

QO0E SZIOTO0E

Cd SELOTFO0E

O

HMOLINTING BLOCK - SENBOR

BROCER DIALLO X 5% LONG (ME B, ENDE)
HNOB M VOLI92/30B/Mb

SEMSOR MOUNTING PLATE DIA. 34
SENSOR ONTI SENSE PLATE

HOGE PROCK THMODULAR HOSE?Y RBEEDE-923

G0 DEG. MOZILE KIT RB?YE-720

RECOMMENDED SPARE

DATE is/0s/0%

"RAWN ins

ISSUE

Masterfil

SHEET 1 OF 1

TITLE o rorc pETECTION/TRACK ASSY DIA. 34

M/C No.

CLIENT

SCH.No. ses-p7zs/g




REMOVE ALL BURRS & SHARP EDGES @»‘E’

REF ONLY
C4-6078/%x LW W
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\
REF ONLY (3-7292/xx
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REF ONLY

REF ONLY
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C4-8091 CPARTS)
| C4-8746
N
(3-7293/%x ]
o

1 OFF PER FOIL CAP
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N\
o L [0 | B il m——— i
I 0 © o N
o —
= | S 36191106
0 Ll
o % L 4-73981/84
W
! L | ! NOTE:
| | DM = 68 WHEN CAP STOP IS 10 HIGH
' L MOSTLY OLD CAPPERS WITH 140 CRS.
SPRING 27042213 DIM = 73/74 WHEN CAP STOP IS 15 HIGH
(T31030) ALL NEW CAPPERS WITH 150 CRS
SCALE.|GEN.TOL. NO FOIL DETECTION IN TRACK
12 1+ 01 DIA 34 SENSOR

MATL:
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FINISH:
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ITEM
No.

PRODUCT
NUMBER

qQTY

DESCRIPTION

OOl
N
Cra s
INISIe T
0
OO0,
ainlend
IRIBTHE:)
D010
’.i}if}l i
I
OOl E

PR

B L OB
R AR b
L1 ETRELG
CE~518a
o188
D401 89
D478 307
EEHOTROOE
Ca-8513/2

SEIR4Z01

S106m008

]

BOTTLE STOR ASSY (40 STROKE)

MODS TO BOTTLE STOR

SPACER DIAL 16 X 120 LONG (MA B.ENDS)
MOUNTING PLATE

SUPPORT BAR {A=450)

CLAME MOUNTING BRACKET

CLAME PLATE

JOINING PLATE

ADJUSTABLE HANDLE £BES B M8 FEMALE
SPACER PLATE BOTTLE CLAWME (A=1/8")
FLOW REGULATOR 10K S10618 &MM X 1/8°

BOTTLE CLamb BLOCK (REF. OMLYD

HEADED INSERT (TAPPEY) O03ME

RECOMMENDED SPARE

DATE

19/05 /00

DRAWN rin

Masterfil
SHEET 1oOF 1

TITLE DFFEET BOTTLE OLAME Aabsy M/C No.

CLIENT

SCH.NO. SA—EBE0O0/ 4




ITEM
No.

PRODUCT

NUMBER QTY

DESCRIPTION

[STalab]

0T

0
D008
[STSTHT!
[OTRINLs]

TONEY]

SRR

SILEGLLE

Yot

P

L3S 1
dp 3 DR B i
HeLOTRE i1
dpe 1R 1
A L BE 1
& LT BE i
dpe OV i

ey vy oo

ERER0ElE £

BILIE0E1LE

EN]

O BEAL MITRIL

STOR OYLINMDER
BISTON
BISTON ROD
BEARTNEG

ERD DAk
COVER TUBE
ERD

PLATE

SUREW ORE SO0

{1 SEAL NITRILE

& MITRIL

B Olie~-34

L& S B0

& BUIDE

MET &5 Mo 2 12

EODALGE-T4

RECOMMENDED SPARE

DATE

EERLON/08

I MRAWN Lms

Masterfil

ISSUE !

1 OF 1

SHEET

TITLE

BOTTLE

STOR ABESEY (40

BTROKE)

M/C No.

CLIENT

SCH.No. sa-—iozao




ITEM
No.

PRODUCT
NUMBER

QTY

DESCRIPTION

RIS ) P BEDA S50
D0 ERO70101

iR

LTI TN

SR TFGLOE

S O0HE

AL FEBE/ER

i3

ot

DUNTROL. CREBINET {1100 X VRO ¥ 3003

G BPANNER LDOCK Boesfrsoz

HEY ZeMES (FOR EBSeBR/2E)

DOOR HINGE ABRY

ALI BANEL (300 X &80 X )

RECOMMENDED SPARE

DATE

"RAWN 4, .

ISSUE 1

Masterfil

SHEET

1 OF 1

TITLE

CHBINET Abhy

(1 1009 7R0e300)%

M/C No.

M HHI

CLIENT

SCH-NO. LA e BT S




PRODUCT
NUMBER qTY

DESCRIPTION

CHHL SR L EOE i

Q0E SOl E00s i

HINGE A88Y LH 96-50-420-11

HINGE aB8Y RM 96-50-410-11

RECOMMENDED SPARE

DATE R

D500

DRAWN RIH

Masterfil

ISSUE

SHEET 10F 1

TITLE ©ooo

R OHINGE A85Y

M/C No.

CLIENT

SCH.No. sa-z009s




ITEM T qTY DESCRIPTION X

G300 Ci-e7E7/E i CAPPER FRONT LABEL
DO0E Ca--TEE4 1 GREASE WEEHLY/ADATLY LABEL

OO Ch6350 1 55 MASTERDAPR LABEL

RECOMMENDED SPARE | X

DATE i5/05/05 MI ISSUE £
DRAWN 1y SHEET 1 OF 1

TITLE CAPPER LARBELD M/C No.

CLIENT SCH.No. sc4-gzas




ITEM PRODUCT

No. NUMBER QTY

DESCRIPTION

ST SELEA5TL

Ol 4 EI1EB40Z i
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G0l7 FEIELG14 1

DOLE AEIE1E1D
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LA P FRLETVELO

OO S FELETHOL

SmF

G FILETELS 1
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[
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o
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i
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o
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ROLLER/BRRING MISEE/8
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GREEN MIBSI 8170
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BEET /el (ML 0D

SEEE 40
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1 O0S-Om0-05 7 YDELIBL INY

IS I TR G I ey
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RECOMMENDED SPARE

DATE is/05/0

')RAWN RIH
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SHEET iooE 1

TITLE nir circutt & speep Tic-TAC
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M/C No.
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ITEM
No.

PRODUCT
NUMBER

DESCRIPTION

D004

6182008

EHOEGEOL

FILTER REC

,,,,,

LATOR BO7V-101-MIEG (1789
FRESDURE BAUGE 18-013-990 (1/87)

LHE-001-05E (17875

RECOMMENDED SPARE

DATE

SESGESOE

NRAWN

RIH

Masterfil

ISSUE “

SHEET ~ © OF !

TITLE

FILTER REGULATIR

M

BERP (1789

M/C No.
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1050

SCH.No. s4-
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PRODUCT
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qQTY
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.
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Tt

i

{13

PLABTIO

TLIMNEL.

BRAECKET

TURNRMEL (ELEVATOR) S50xE00xER0
SLFEORT

~ PLABTIC TUNMELS

RECOMMENDED SPARE | X

DATE

19/705/05

DRAWN w14

Masterfil .. —
I SHEET 1 OF 1

TITLE TURMRMEL R8EY L/H 4.8" X 600 LONMG M/C No.

CLIENT

SCH.No. c-zs4a2/2




ITEM PRODUCT
No. NUMBER QTY

DESCRIPTION X

(SRS FenBadLl 19 i TURNNEL SBURRORT

D00E e SR Y 1 PUC TURNEL (8520 X 00 X 00}

G003 Ge-BE LGS = BRACHKET

- PLABTIE TUNMNELDR

RECOMMENDED SPARE | X

DATE 1s/08/08 mamll ISSUE 1
NRAWN 1, w1 I SHEET 1 OF 1

TITLE TUMMEL O38Y R/H 4.5% ¥ 600 LUNG

M/C No.
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SCH.No. Sl B L4 /B0
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BTORWHEEL. i

.P
I

U3
i1
-t

BTARWHEEL

D
vy
2
(53

£

GV

SRaCER (DIA. 20

3
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THROANSFER ORM TOOLT

o g, g

CAaR SUPRRORT

TRAMSFER ORM AGEY

ELEVATOR O/F

K10 I

24 H
5k

JW BEGRIMNG 4
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Tk o

CONTAIMER SUPRORT
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S G
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e SR Y
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B 87D

O A85Y
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RECOMMENDED SPARE

DATE is/05/05

DRAWN RIH

Masterfil

ISSUE 1

SHEET ioOF 1

TITLE MARCHINE CHANGE

FarTs

BOYHER 4346

M/C No.

CLIENT

SCH.No. scs-gos7/1m0




PRODUCT

NUMBER qTY

DESCRIPTION

AL BIEOG S L EAD i

Da-DERDO/21 &

IS {7 e B 30 1

CgBea 07 1
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LICHE Ca-B149/0 1
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305705

DATE

DRAWN ®1H

Masterfil
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OF 1

SHEET .

STARWHERL ABBY -~
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ETatalyin
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HIH
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SHEET !
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No. NUMBER QTY

DESCRIPTION X

............
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DATE &3/05/0%
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TITLE STORWHEEL ASSY ~ 1000ML

M/C No.
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SCH.No. sCa4-6E43/314
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PRODUCT
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NUMBER
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No.
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NUMBER

qQTY
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T
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oF i




PRODUCT
NUMBER

QTY

DESCRIPTION
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T)RAWN MAS

I ISSUE 1

ITITLE TreusFErR 6rRM ASSY

M/C No.

CLIENT

SCH.No. sCa4-6217/1




PRODUCT
NUMBER

QTY

DESCRIPTION
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DATE
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ISSUE 4

I OF 1

Masterfil

SHEET
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=l
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M/C No.

- BE HIGH TR
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ITEM
No.

PRODUCT
NUMBER

QTY

DESCRIPTION
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HEAD
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=
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ITEM PRODUCT
No. NUMBER

QTY

DESCRIPTION

O0o1 C4~HRRE0/ 3D

OO0 Ca~SEma s 10E

iy

SROACER (DIA. 20 % 145 LONG:

BREAUER (DIA. 20 X 109 LONES

RECOMMENDED SPARE

DATE =3/05705

DRAWN RIH

I ISSUE 1
Masterfil

RE BTD M/C No.

CLIENT

SCH.No. sC4-8781/1




ITEM
No.

PRODUCT
NUMBER

QTY

DESCRIPTION

e

g oy gy
L IR T il

DT EED

SE191L1G

HA]

MODE TO CLAME (250310020
GUIDE ROAIL EXTENBION

MROE Mo VHIBE/ S4B/ MG

RECOMMENDED SPARE

DATE

.
EERAORSGE

RAWN M- H.

| ISSUE 1
Masterfil

TITLE ©uIpeE rRAIL EXTENSION ASSY M/C No.
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SCH.NO. oG- TES




ITEM o QTY DESCRIPTION

001 C4-3144/6 & | CAR GUIDE PLATE A=9

e

s f LOEET SPOCER O/D=8 1/0=5 L=3

RECOMMENDED SPARE

DATE is/0m/0% mm.l ISSUE 1
')RAWN M, . : l SHEET 1 OF 1

TITLE EXTRA PARTE FOR ELEVATOR 434G M/C No.

CLIENT SCH.No. sro-sees




PRODUCT
NUMBER

DESCRIPTION
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O0il
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GOLE
3l 4
DOLE
Ol E
oLy
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?ﬂi?

(RIE RS

G700 106 3

LT 001107 1

47001 108 o

GA4TFI00TL 1

AT E100 1

GFGOELGS =

HEBT]O0E 4
HGHTTHOEE i
GATT 0BT 1
LTHEEO0L i
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45 ] DS =
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G13TE007 4

41398018 1
41BIE01] 4
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v
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Aa 400000 [

A48 10008 =
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RPEY EMERGENDY PLUSH BUTTON
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R -G
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EFD AR
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MOTOR ST
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LOVATO T
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HCTURATOR

L

Fr.use BUTTON

HUTUATOR EXTEMDED BUTTON

PUSH BUTTOM RED RLT-RT

INDICATOR
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HERO-4 L 300281 N4
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HETOR 24VD0 DIL-EM-10-0

PREMG-1 . &

ARTER

Y o24avDD DIL-ER-40-G

WHZL 570 TERM 37, 503, 0055, 0

ST BO4, 905D, O
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BOX TR (K
CONTACT BLOCK

0N BLATE BREEN
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DATE

18705705

"RAWN

M. B

b=
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Masterfil

ISSUE i

TITLE

CEPPER ELEC. CIRC, M, 2

MITET WO CONY.
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PRODUCT

No. NUMBER QTY

DESCRIPTION
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ISSUE 1
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ITEM
No.

PRODUCT
NUMBER

DESCRIPTION
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