@ Manufacturing Standards

Overhead Conveyors

Scope

L}

Overhead conveyors are used for continuous or regular transport between production,
assembly and storage areas and also for carrying parts through surface treatment /
painting systems etc.. They are supported by roliers on a monorail track and carry loads in
containers or on suspension arms. A powered chain is used for the drive mechanism.

This Ford Manufacturing Standard is mandatory for the design, construction and
installation of 458 and 678 overhead conveyors. It defines basic design parameters and
construction rules to ensure that specification, manufacture, maintainability and health &

safety adherence is acceptable and consistent for all equipment supplied.
Additional Ford Manufacturing Standard U-KX001 must be complied with.
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1. Rivetless Chain

1.1 The components of this type of chain are drop-forged. They are to be delivered
new, clean and rust - free. Before assembling the contact points of the chain bolt
and the inside chain link have to be lubricated.

The lubricant is specified in the enquiry.
For tesfing purposes the supplier will provide samples of chain links on request.
These samples have to be a part of the delivery iot.

12 Parts of the chain have to be exchangeable with those made by other
Manufactures.

1.3 Piug-in-chain details, loading, etc. see page 10.

2. Trolleys

21 Trolleys are to be delivered new, clean and rust - free. Drop-forged and equipped
with sealed ball bearings.

2.2 The trolley units must be exchangeable with those of other manufactures.

23 If suspending of heavier parts is necessary, two roller carriers may be linked
together. :

24 Trolley details, loading, pitch, etc. see page 11, 12.

3. Monorails

3.1 The profiles are to be symmetrical within the permitted tolerance and are to be
made of rolled steel.

3.2 Only new, clean and rust - free profiles are to be delivered.

3.3 With the exception of the intermediaries only normal lengths will be used. Only one
rail joint is permitted between two fixing points. Guide rail expansion joints are to be
provided on all building expansion joints and inside ofens.

3.4 Normal height of monorail profile measured from floor surface to top edge to be as
follows:

4" systems = 2600 mm
6" systems = 2650 mm
3.5 Lower chains will be equipped with hand protection see page 17.
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Monorail details, material quality, welding joint and expansion joint see page 13.

Vertical Bends

Ascending and descending sections connect lengths of monorail at different
heights.

A straight monorail part with minimum length of the largest roller carrier pitch
must be positioned at the beginning and at the end of horizontal and vertical
bends.

Horizontal bends see page 16

} Drive unit

A shaft mounted gearbox with torque overload protection has to be used, see
page 14.

The power of the drive unit must be calculated with a minimum safety factor of 1.5
times the maximum permitted chain load (minimum speed range 1:4; frequency
regulated).

In case of overload the drive unit, and so the whole unit, will be tumed off by
mechanical iimit switches. If it is possible, the slack chain behind the drive unit
should be tensioned (best formation: drive unit positioned on the top, tension
station positioned low). If several drive unit stations belong to a conveyor, design
and size have to be identical.

In order to avoid misalignment or after-running deviations due fo different loads,
angular synchronism will be used to achieve synchronism of two or more
conveyors.

Each chain track to be synchronised will drive unit synchro generators. The
comparative values originating from the synchro generators will be controlied and
arising deviations then will be equalized.

The selection of the ratio of the gear box will be based on comparable chain
sections (for example load spaces). Tolerances and control accuracy depend on
the specific demand. They will be specified in the enquiry.
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6. Tensioning Stations

6.1 Number and position of the tensioning stations and the position of the drive unit will
be shown in the conveyor layout.

6.2 Width of the tension stafion will depend on the material to be conveyed. If it is
possible, normal widths should be used.

6.3 Design and mode of operation of tensioning stations is shown on page 15. The size
of tension springs of counterweights will depend on the chain tension strength.
Counterweights must be easily exchangeable. Each weight must be visibly marked.

64 Exact adjustment will take place after commissioning under production conditions.

6.5  Conveyor units with large and constant pitches (for example for car body transport)
will have tensioning stations with a long fixed frame, so it is possible to remove a
complete pitch if the chain needs to be lengthened. The complete linear expansion
of the tension frame is achieved by making it in short sections.

1. Horizontal Bends 4® and 6"
see Page 16

8. Dirt and finger guards
see page 17

9. Forward Run Stop for 4" and 6" conveyor
see page 18

10. Backward Run Stop for 4" and 6" conveyor
see page 19
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11. Safety Requirements

11.1  Overhead conveyors have to follow the safety demands covered in all applicable
national legislation and safety standards.

112 The Electrical installation has to be in accordance with EN 60204 as wel! as the
manufacturing standard U-EX001 (electrical units, application SPS) and with the
user specification for SPS.

11.3 Emergency stop buttons must be provided:

- at loading and unioading stations
- at long and blind conveying sections
- on the working and service platforms at the drive units.

. Monorail conveyors at Ford UK will be supplied with an emergency stop release
line. Emergency stop controls have to be arranged in a way, that they can be
approached easily. Also they have to be marked visibly. Their number and position

- are to be determined by the technical department.

11.4  Differences in level of more than 1500 mm have to be provided with forward- and
backward run stops working automatically. Every 4000 mm a safety device as
mentioned above has to be installed. The first stop should be installed 500 mm
before the lower end of the slope. No stops are permitted within the radius of the
rail guide see page 18, 19.

11.5  If monorail conveyors are conducted through a ceiling break the openings have to
be provided with side rails, knee protections and baseboards.

116 Safety Slack Rope
If work must be done undemeath the suspension and the material to be trans-
ported, or if these suspensions are conducted over passage ways safety slack
. ropes have to be installed. They should prevent the suspensions and their load
from falling down in case loss or breaking of the connection bolts or any
suspension components. Free fall may be 100 mm maximum. It should be damped
and decelerated to standstili.

Moreover, if necessary, safety catches for load hooks and / or statical supports are
to be provided to intercept the items. The protecting elements must be able to hold
twice the effective load.
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11.7

11.9

11.10

1.1

Slack Rope Crash Protection

If work must be done at or beneath the suspensions / items and / or items need to
be protected against collision, slack rope crash protection has to be provided (in
addition to the forward- and backward run stop) see page 18, 19. The connecting
elements should be arranged in a way, that a height of 0 -2000 mm and a
minimum space of 500 mm can be guaranteed in order to avoid crush accidents.
Since the protection ropes have to prevent the pull chains from shooting back or
forward, an extension strength twice as strong as the suspension weight will be
sufficient.

In case of pull chain breaking the horizontal slack rope distance may not exceed
the difference between 500 mm and the actual clear distance between the
suspensions / items in front / behind.

The slack rope has to prevent a sudden impact and should slow down the swinging
of the load. Safely switching off the conveyors drive unit must be possible in case
of a drive unit chain break.

The overhead conveyor suspension has to be connected to the troliey in a way that
prevents them getting loose. Screws with castellated nut and cotters or self-locking
nuts are permitted as connecting elements. Connecting plugs with discs and cotters
are not allowed.

The feed side of the plug-in-chain at the drive unit and déviating wheel have to be
covered up, so that access to these sections is impossible.

At accessible sections a safety space of 500 mm ( exception: 400 mm) must be
provided between the conveyors suspension and rigid items up to height of

2000 mm. If the overhead conveyors are suspended movably or in another way
that avoids accidents a safety space of 100 mm is sufficient. Safety space matters
have to be agreeing in accordance with the department of industrial health and
safety standards.

Sprinkler
All sprinkier installations have to comply with Ford Fire Control Bulletin No. 8.
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