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Pets:

For every one's comfort and safety, pets are not allowed within the confines of the
ejection site, with the exception of seeing eye dogs. These dogs should be left on a
leash and not left in the sun.

Disabled Persons:
Call your supervisor if the person needs special attention.

Robbery
The lives of our team members are more important than any possible loss of money
or merchandise. However, anyone handling money is potentially in danger of being

robbed.

First and foremost, ngvemargue with the robber. Cooperate in every way. Be alert
to that person and get/as\good a description as possible. After the robber has left,
contact your supervisor and’call,the police 911.

DO EXACTLYYWHAT THE ROBBER SAYS !!!

Gravity IWorks’ Ejection Seat Operations Manual  Rev: 4-96
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OPERATIONS

Employee Operations

All of the operating procedures detailed in the following section have been compiled
through years of high volume amusement operating experience with a zero incident
ratio. It is vital to Gravity Works that all safe operating procedures be understood
and practiced by all members of the team. If you are ever in doubt about the correct
procedures required, do not be aftaid to ask how the task is done and do not attempt
the task until if is fully understood. Consult your manager if you do not fully
understand som¢thing” Remember, the only dumb question is the question not
asked.

The safety of Gravity WoiKs/team members is paramount. These procedures have
been developed with everyofie ¢oncerned in mind as well as to protect Bungee
Adventure's safety record and all of the\individuals who want to have a fun and safe
Ejection Seat ride.

DEVIATION FROM OUR STANDARD OPERATING PROCEDURES WILL NOT BE
TOLERATEDx

| Employee Profile

Due to the high levels of responsibility and motivation tequired of the staff at all
Gravity Works' Ejection Seat locations, the guidelines and mifiimum requirements
for hiring are unusually high.

All staff members will be of the highest caliber. Potential staff members undergo
rigorous screening before being accepted as a training team member. No
employment candidate is allowed to participate in the operations process until they
have been fully accepted for training.

Basic requirements for consideration are as follows:

1. The applicant must be able to handle people in times of extreme excitement.
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2. The applicant must have the ability to be consistent and thorough in following
operational procedures.

3. The applicant must be physically fit. Operating the Ejection Seat 1s a very
demanding task. Harnessing customers requires great arm strength and stamina,
especially on long, hot, busy days. Operators under 5'8" tall may have trouble
having enough leverage to repeatedly harness customers. Operators must remain
relatively rested, enjoying the customers and still able to carry out operations with
relative ease.

4. The applicant must be of good character: not given to arguing, bad mood swings,
short temper, 67 excessively withdrawn or quiet. We need friendly, outgoing,
understanding ride operators.

The smooth running| safety, and efficiency of Ejection Seat operations depends on
the proficiency and capabilities,of the staff to operate as a team.

The qualities listed above are but"a few of those necessaly to ensure competent,
reliable and responsible staff.

Employee Selection

The initial employee interviews are conducfed by the Controls Operator. The
candidates fill out an application and are then interviewed by the General Manager.

Upon being hired, new trainees are issued a copy of th¢ sitg operations manual and
expected to read and understand the contents. Failure*t6 Miphold Gravity Works
Ejection Seat standards or policies during training will not be tolerated. Trainees
also undergo periodic evaluations. Poor evaluations result in reprimand or
termination.

Operational Positions

Controls Operator

Ground Crew - one to possibly three
Cashier - optional

Videographer - optional
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Employee Training

All Gravity Works' Ejection Seat employees and customers receive training that
quahfies them to perform all duties on any location.

Training Outline:

A minimum of two people are required to operate the Ejection Seat amusement ride.
These positions are the Controls Operator and the Ground Crew. A third or fourth
employee will be needed as the number of launches per hour and the hours per day
increase. The r€sponsibilities of each position are as follows:

Ground Crew:

Inspection of elastic, ejection elements

Inspection of ejegtion seat

Inspection of ejectidn seat,seat-belts

Inspection of elastic ejgftion.glement attachments and bolts
Procedure for set up prior{to daily business

Procedure for routine businéss

Customer handling and crowd control

Procedure for shift change

. Procedure for close down at end of buSiness

10 Emergency procedures for accidents and(or sudden 11hless
11. Emergency procedures

12. All periodic maintenance procedures

00N oW N

The Ground Crew member is the first operational team mfember to meet the
customer. The Ground Crew member ensures that the customer is aware of all
health restrictions and is responsible for gathering all information relevant to the
customers' Ejection Seat ride. The Ground Crew is also responsible for all moneys
received and for crowd control in their area. Certain emergency procedures require
participation by the Ground Crew member.
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Controls Operator:

1.

MR R

Ground Crew training

e o

—ET T ER e

Inspection of elastic ejection elements

Inspection of ejection seat

Inspection of ejection seat belts

Inspection of elastic ejection element attachments
and bolts

Procedure for set up prior to daily business
Procedure for routine business

Customer handling and crowd control

Procedure for shift change

Pracedure for close down at end of business
Emergency procedures for accidents/sudden illness
Emergeney procedures

All periogigrmaintenance procedures

Act as site manager

Double checks harfiessingiof participants

Operates the controls of the-Ejection Seat rnide

American Red Cross Standard First Aid (includes CPR). Owner
should arrange training for selected employees.

6. Daily maintenance and equipment-checks / logs
7. Ability to troubleshoot and repair all egipment

The Controls Operator position involves a gréat deal of responsibility and
competency. It is essential that all candidates for this“Position are highly trained and

motivated.

Operating Guidelines

Before opening site, inspect all daily maintenance items and any other periodic
maintenance items that are required at that time:

Opening site:

1.

Remove protective covers, if required. Turn on the power from the main
supply circuit breaker and the secondary service disconnects on the ride. Use
the padlocks to secure the disconnects in the "ON" position, ensuring that the
ride cannot be accidentally shut down during operations.
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2. Turn the power on to the operator control box, if required.

3. Using the hand pendant, lower the chair down until it rests on the ejection
platform. Continue lowering the hoist cables until the swivels are within reach.

4. Remove the 2 ropes from the system, if used during non-operational time, and
replace with an elastic ejection element on each side making sure to inspect all
bolts, nuts and cotter pins prior to attaching the ejection elements to the chair
and swivel ends, or remove the cord covers.

5. Inspect the entire Ejection Seat ride per daily maintenance program, recording
each item in§pécted and storing the completed sheet.

6. NOTE. Prior t6 hoisting the ejection elements, verify that the hoisting cables
are wrapping aroundthe drum properly (not necessary with Demag winches).
Raise the elastic ejectior elements until they are off the ground and have a
slight tension n them.

7. Raise the Ejection Seat, preparing for launch. Watch carefully that the rotary
limit switches stop the cables so that the top most round bumper is 2-4 inches
from the black nylon bumper of the.swing arm. The gap must be 2-4 inches on
both cables. This is very important tofverify!

8. If any adjustments are needed and perfornied, y€peat step 7 twice.

9. Perform a test launch before commencing any daily, operations.

Launching Participants

The Ejection Seat amusement ride is manufactured to launch 2 participants at one
time. However, one participant can be launched if they meet the minimum height
requirements of 48 inches tall.

Launching procedure:

1. Ground Crew instructs participants to be seated in the ejection chair, holding the
pads open for the participant, if needed. The participant 1s then nstructed to place
feet either beneath or above the foot rest bar. Then the participant is told to sit all
the way back while the ground crew member gently pushes on the participant's
shins.
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2. Ground Crew places the left hand side (operator’s left) waist and shoulder belt
over the participant and connects the D-ring to the proper butterfly snap and tightens
the belt until it is firm on the participant. This process is then repeated for the right
hand side waist and shoulder belt. First the left harness, then the right. The belt
material must never twist except at the D-ring. It's OK to push into the participant's
waist. If a man, be careful with women not to touch above nor below the waist
pads, protecting the customer's privacy. Act courteously. Customers generally
enjoy talking with you--it helps them trust you and better enjoy their experience.
You can ask their name, how they feel, if they've ridden before, etc. Good customer
relations is what makes a great operator and a great experience for our customers.

3. The second gtound crew member double checks the harnessing on the
participants. If thereigonly one ground crew member, the controls operator must
double check the hartessing. Harnessing must always be double-checked.

4. Ground Crew gives findl instructions to both participants:

Hold onto shoulder stfaps, hand grips or behind seat back at all times.
Keep head firmly préssed ‘against head rest during launch.

Keep feet on the foot rest.

Enjoy the ride.

Be sure to scream, holler afid yelbduring the entire ejection.

oo o

5. The Controls Operator then hoists the chaif to,the upper limit of the winches.
The ground crew is watching the ejection eléments the last 10 feet of their
stretching, looking for bunching or rapid successién (of broken strands--anything out
of the ordinary that would signal cord failure. Under-o/Cifeumstances may a chair
be launched if there is any signs of cord failure. Immediately)iower the chair and
abort the launch. When winches stop, ground crew gives a thimbs up signaling that
the cord on his side is OK, and the controls operator, seeing«that his cord is OK,
pulls gently on the release lever, releasing the charr.

6. When the ejection cycle is completed, the Controls Operator lowers the ejection
chair to the ground by using the hand pendant. IMPORTANT! During this time
operators must not stand under the chair, but against a rail until they can see the
chair in plain view without looking up. Then the operators can walk forward, grab
the bumper support of the chair/elastic interface, and guide the chair into the release
mechanism. Standing under the chair is dangerous and must be avoided to prevent
injuries.
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7. The Ground Crew enters the ejection zone and unharnesses the participants

from the ejection chair and assists them to their feet.

8. Follow all of the launching procedures above for the next participants.

Closing the site:
After all of the participants have left the site:

1. Ifused at your site, install cord covers (to protect the cord from the elements
and from exg€Ssive stretching) using four square quick links.

2. Raise ejectionschair until the chair is between 40 and 80 feet off the ground.

3. Secure all breakers and sérvice disconnects in the off position and place keys in
a secure place.

4. Follow your supervisor's difectionsyregarding closing down the rest of the site.

5. Clean up site and secure for tomotrow’s operations.
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SAFETY AND EMERGENCY

Safety Policy

The Ejection Seat has been designed by a certified structural engineer from the
states of California and Texas in compliance with the specifications of the 1989
UBC and for the guidelines of AISC, ASTM and AWS standards.

The structure has been designed to withstand hurricane force winds and not collapse
in case of any high winds or inclement weather. The factors of safety in this
structure meet or-exeegd the most stringent requirements of any state in the United
States. The design objective of the Ejection Seat Amusement Ride Design Team has
been to design and build’ a, quality egjection platform that offers participants a
different  alternative to/Standard bungee jumping. This objective has been
accomplished by many design innoyations by an imaginative engineering team.

The first major safety feature is that only one size of elastic ejection element is
needed for the whole gamut of parti¢ipants,that will partake in this activity. What
this means to the operators are no cord Changes, no weighing of jumpers, no having
to make complex connections/disconnections. ~The Ejection Seat also uses the most
state of the art elastic ejection elements that afe/ designed with a nylon safety line
built into them so if the element should ever fail, ‘the participants have no possibility
of hitting the ground. Another safety feature is that the elastic ejection elements are
fully stretched while the participants are on the ground, and fully stretched while the
participants are seated in the designed ejection chair. “The€ sfelease mechanism is
activated only by the control operator and there is time to abort’the launch if there
seem to be any problems.

Safety Manager

One Controls Operator is the safety manager and as such will be responsible for the
implementation and continued practice of all the outlined safety procedures.

1. They shall organize and maintain complete files on safe site operations,
maintenance logs, accident reports, etc.
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2. They shall be responsible to contact Gravity Works, Inc. to order
replacement parts.

3. They shall be responsible to report to Gravity Works, Inc. all safety
concerns and maintenance issues.

3. They shall coordinate and conduct safety meetings when necessary to
instruct team members of safety and maintenance procedures, emergency
procedures, concerns for daily operations.

5. They/Shall ensure practice of all emergency procedures for new
employeess

Staff Requirements

Safety policies are only effective if'the employees realize their importance and act
accordingly. Gravity Works EjeCtion Seat operators should be committed to
continued safe operations for their penefit and the benefit of all others involved.
The following outline lists the employee's responsibilities for site safety.

1. All employees will participate in organized/Safety meetings.

2. Every employee is responsible for reporting jady failure to comply
with company procedures. This includes ones that they witness
or even hear about. A

3 Staff members must bring any unsafe conditions or gquipment to
the attention of the Controls Operator ASAP.

4. After verbally informing the Controls Operator, reports must be |
followed up in writing. | |

5 All staff members will use common sense and good judgment |
when performing any tasks.

The site will be routinely assessed by the safety manager to assure continued
safe operations. An inspection check list will be filled out.

Gravity Works’ Ejection Seat Operations Manual  Rey: 4-96
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Safety Signage Program

Safety signs need to be installed to warn potential riders of the need to be n good
physical health to ride.

Place one sign where the majority of all cars park.
Place the other sign on the main walkway to the cashier.
Color should be a white background with red or black lettering

THE EJECTION SEAT
SAFETY FIRST MESSAGE

Warning !!
High Activity Sport

Do Not Participate
If:

You are pregnant,
Have had back or néck problems,
Heart problems,
_ Broken bones,
Or any other physical or medical-problems.
It is up to you to make the right decision.
Please use your common sensg !!

A third smaller sign with identical wording should be placed at the cashier window.
18"x18"
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Emergency Procedures

The following section of this manual deals with Gravity Works' Ejection Seat
policies on accidents, incidents and the loss of operating time.

A major accident is one in which the injured party cannot walk under their
own power without pain or further aggravation of the injury.

An incident is any event or activity that deviates from the normal operating
procedure which could be a minor injury to someone, damage to equipment
and/or loss of operating scheduled time.

Reports:

1. Any accident, ificident or any event which is not of the norm, shall be
reported directly/toshe Controls Operator and the Owner.

2. The Controls Operator is'to make certain all reports are in writing.
3. Reports will be written on ‘an aCcident/incident report form.

4. If a major accident is being reportgdsevery employee on duty must
turn in a written report even if they did'net see or hear what happened.

5. All reports shall be written immediately following the accident.
Operational procedures will be shut down if there has been a major accident.

6. All reports shall be filed on site, and Gravity Works-ndst be notified.
7. A mandatory staff meeting will be held by the Controls Operator.

The Controls Operator should take charge and be the spokesperson. All other staff
members are to refer the press and public to the spokesperson. Do not discuss the
incident or accident with anyone without first getting approval from the Controls
Operator. The Controls Operator must verify who the employees discuss the
accident with.

Remember to report only on exactly what you saw. Never guess or perceive
what happened. FACTS ONLY:
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During any kind of tower or equipment failure, all customers shall be removed
from the site or general area.

*** In the event of an injury, nothing is to be moved or touched. All rigging, equipment
etc., are to be left as they were when the injury took place. Clear the site of all employees
and customers and take any names and phone numbers of any witnesses. A complete
investigation will be conducted by the authorities and the Controls Operator.***

Emergency site closing:

In the event of An &mergency evacuation of the general site area 1.e.. bomb threat,
severe weather'etc., total site evacuation and clearing may be necessary. This goal

can be achieved €asily innapproximately 10 minutes if the following procedures are
followed. '

1. Whomever is notified of the need of an emergency evacuation shall inform
the Controls Operato’ASAP. All staff members shall quickly, but very
orderly remove the customers and spectators from the area.

2. Once all customers, spectators-and participants are away from the site,

each employee is responsible fofSecuring their own areas as in closing
for the day.

Non Operational incident:

" Non operational incidents such as a spectator tripping or-fauiting may-occur. It is

important that procedures are in place to handle these situditons promptly and
effectively.

Incident requiring minor medical attention:
Le.: small cut or abrasion:

1. Provide the band aid or bandage from the first aid kit on site.

2. If at all possible, do not put it on. Have parents or friends do this.
3. Do not provide or give any medications. This includes aspirin.

4. Call emergency medical services only at their request.
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Incidents requiring major medical attention: Le.. heart attack or broken bone:

Provide first aid as needed.

Call emergency services.

Secure the area.

Continue providing first aid as needed until emergency services arrive.
Do not move the person or request that they move.

i

The emergency procedures need to be discussed and practiced regularly to ensure
that every staff member is capable of prompt reaction to possible site emergencies.
Every staff member should know these procedures and what role that they must play
before any real/emergency takes place. No experience involving actual injury or
death has taken'‘placesbut emergency simulations indicate that the safety procedures
will provide effective/agtion in the case of an actual emergency. If there are any
questions regarding these/procedures or any doubt, the Controls Operator can
answer the questions or €yeh schedule practice times to assist in these areas.

Emergency Evacuation Procedures
Electricity still on:

1. In the event of an emergency, stop whatever you' are doing and use the
hand pendant to manually lower the participants to-the ground quickly but
safely.

2. Quickly release their seat belts and help them out of the.€je€tion chair.

3. Tumn off the power at the service disconnects/breakers, lock’the ride, and leave
the area.

No Electricity:

1. In the event of an emergency or if the power shuts off, first determine if a
back up generator is being started. If there is back up power, then follow the
above procedures.
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If there is no power, then the brake on the motor must be manually released.
Coordinating efforts on both winches at the same time, and patiently taking your
time, it is quite simple to manually lower the ejection chair.

First, turn the power to both winches to the service disconnect "OFF" position.

At each winch, while holding the safety rope drum device open with your
gloved hand, insert the manual release lever and inch the chair down, working to
make sure the chair comes down slowly and evenly.

Be very careful not to let the ejection chair fall too quickly. If the chair is
coming dowfi teo quickly, less force on the lever will slow the chair down
and releasing it will stop the chair entirely.

After the ejection gHairhas reached the ground, release the participants seat
belts and help them to their feet.

Leave the area.
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RIDE INFORMATION

Equipment

Selection and proper maintenance of operational equipment is a vital part of Gravity
Works' Ejection Seat safe operating system.

Gravity Works takes pride in its rigorous quality control and maintenance policies.
All Staff members are required to understand and utilize these policies at all times.

Gravity Works makes-use of a wide variety of equipment ranging from off the sheif
military hardware ‘and industrial items to pieces of equipment designed specifically
to Gravity Works standards and specifications.

All of these equipment desighs /and specifications equate to a safety factor of at
least five.
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Specifications

A. Ride Serial Number
120XXX or 70XXX

C. Ride Model
120

D. Date of Manufacture

E. Maximum Passenger Capacity
2 people
Minimum Passenger Height
48 inches

General Information:

Ride Duration:
three minutes

Recommended Balance of Passenger Loading or Unloading:
none

Environmental Restrictions
Ride can be operated under rainy or snowy conditions and in winds up
to and including 70 MPH and in temperatures notleWer than 0 degrees
F. or over 115 degrees F. It must be shut down during.electrical
stonus.

Recommended Passenger Restrictions {Should not Ride}
Passengers under 48 inches tall
More than 2 passengers
Passengers with back or neck problems
Passengers with heart problems
Passengers who are pregnant
Passengers with broken bones
Passengers with physical or medical problems
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Electrical Power Requirements
230 volts 3 phase 100 amps

Static Information
Height 123 feet
Width 20 feet
Length 80 feet
Weight 3000 lbs., excluding towers
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Ejection Seat Simplicity and Safety Analysis

Electric Hoisting System

11.5 HP Demag winches.

Rotary limit switches provide anti two-block feature and prevents reeling
out too much cable.

Each winch has independent brake and ratcheting anti-freefall device.

Hoisting cables constructed of extra improved plow steel with factor of safety
over 10.

Pulleys have tapered roller bearings and lip seals for extended maintenance
free lifel

Winch designed4estall long before cable breaks.

Personnel Carrying Ejeetion Chair
Welded tubular steel'construction.
Steel reinforced injectioninolded foam seat .
Padded Head Safety Rest fér riders.
Roll bar like cage surrounds ridérs,
Releasing of the ejection chair is activated by the Controls Operator.

Participant Safety Restraints
Two independent safety restraint systems fof gach rider.
Each independent restraint is capable of supporting.over 4000 Ibs.
Restraints go across the waist and over the shoulders] either one 1s sufficient
to hold nder.

Operations
It takes only two people to operate the Ejection Seat.
Quick release belts are used for an emergency and ease of operation.

Elastic Ejection Elements
Each ejection element has a two point suspension connection at steel cable
end and at chair end.
Each ejection element has a secondary safety line that runs parallel to the
element that limits the overall elongation of the element.
The secondary safety lines are capable of supporting the participant launch
chair should there be an element failure.
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MAINTENANCE

Maintenance Schedule

Periodic maintenance 18 performed on a per launch or time based schedule. This
maintenance section describes in detail how to properly inspect key components of
the ride, as well as the components' inspection interval. The inspection interval has
been summarized on one form at the end of the maintenance section, called the
Ejection Seat Inspection Checklist. This form is to be copied and used in the field
to assure all inspections are done at their proper interval. The maintenance number
on the Checklist form-corresponds to the general maintenance layout in this section. f

All items outlined in this $ection must be performed when indicated and by a person
capable of performing those duties.

Preventative maintenance is the/best way to prevent costly downtime and to insure
the public a safe and exciting ride.

General Maintenance

1. Elastic Ejection Elements (3E's)

The elastic ejection elements are constructed of extruded, nylon threads that are
helically bound with other rubber threads to form a uriform spring design. These
elastic ejection elements have a secondary static safety ling tliat runs parallel to the t
elastic ejection elements for the whole length and gets 4ftached to both end
attachment pins that in the event of a failure, the ejection seat will not become |
detached from the hoisting cable nor will the ejection seat be allowed to strike the :
ground. These elastic ejection elements have a design life of 400 ejections.

The elastic ejection elements are the single most important piece of equipment on
the Ejection Seat after the hoisting cables in terms of maintenance and inspection.
The elastic ejection elements have a finite life and must be changed regularly. All
elastic elements must be purchased only from Gravity Works of Mountain View,
California. Under NO circumstance should any other elastic element by any other
manufacturer be used on the Ejection Seat. :

Gravity Works' Ejection Seat Operations Manual Rev: 4-96
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The elastic gjection elements must be replaced every 400 launches and both cords
must be replaced as a set. The cords may have to be retired earlier under the
following conditions:

a. Ifthe chair is landing more than 2 feet from the center attachment point.

b. If the chair is coming down tilted to one side such that when no people are in
the chair and the hoisting cables are adjusted propetly one foot of the chair is
more than 2 inches higher than the other.

¢. If there is a bunching of the rubber accompanied by broken strands where
the diameterdsnoticeably larger.

d. If at any time the{elastic ejection elements and chair behave in an
unpredictable or uniisual manner or exhibits any behavior that could result in
harm to the participants Apectators, or crew.

e. If there are more than 150 broken strands in either elastic ejection element
2. Elastic Ejection Elements ToSwivéNnterface

The elastic ejection elements to swivel/interface connects the elastic gjection
elements to the 3 ton swivel. This weldmenf-fices to be mspected for cracks and
for localized plastic yielding of the steel at all3 holés. The holes may only be 1/8.
larger than the diameter of the pin or bolt that passes thitough it.

The bolt that connects the cord to the interface is an ASTM A325 3/4 inch diameter
hex head bolt and a hex jamb nut and cotter pin. '

The hex jamb nut is to be placed on finger tight and a cotter pin must be placed
through the hole at the end of the bolt to retain the nut.

This bolt, nut, and safety pin are to be visually inspected for wear. Replace any bolt
that is wom, deformed, or bent with one approved by Gravity Works, Inc. for
structural strength.

Inspect the pin that attaches the interface to the swivel using the above criteria. This
pin is a 1 inch diameter pin that uses 2 hex jamb nuts and 2 cotter pins. These nuts
shouid be finger tight as well and both cotter pins should be bent over. The above
inspection must be conducted prior to attaching a cord to the interface.
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3. Elastic Ejection ElementsrTo Chair Interface

This interface performs the same function as a universal joint on an automobile drive
shaft. Its job is to provide a low friction, non-wearing joint between the elastic
ejection elements and the chair. This joint also prevents the rubber from the elastic
egjection elements from side loading and then coming off the spool when the
participants are falling in a face down orientation.

This interface must be inspected daily or whenever an elastic ejection element is
hooked up. The inspection criteria and procedures are identical to those of the
elastic ejection elements to swivel interface. The only difference is that the two
tapered roller beafings need to be inspected for free play. Any free play should be
taken out by remoying.a cotter pin and tightening the castle nut and then replacing
the cotter pin.

These bearing are lubricatedfrom the factory and the grease is held in by 2 grease/
dirt lip seals. Once a year this bearing shaft assembly needs to be disassembled and
the bearings, shaft, and housing g¢l€aned in solvent and nspected for any wear in the
form of pits or galling. If any wear/is found, replace the inner and outer races of
both bearings. Repack them with a lithiuth based grease and replace both grease
seals before reassembled. Gravity Works;Inc_will supply these parts.

4. Chair

The ejection seat is constructed of structural grade welded steel. Attached to this all
steel frame are two injection molded polyurethane foam-padSfor the bottom and for
the back and head. The participants are strapped into'the/seat using Mil-Spec
hardware and 5000 Ib. tensile strength nylon webbing as a s€at_belt and shoulder
hamess. The seat belt and seat arrangement are both designed 40 accommodate a
wide range of sized and weighted people.

The chair provides a rigid means of attaching the elastic ejection elements, release
mechanism and participants in a lightweight steel carrier. The chair needs to be
inspected daily before any launching occurs by mspecting all welds for cracking, all
steel members for bending or deformation and all welded eyes for cracking or
bending.

If any cracked welds are found on the chair, the chair must be sandblasted and all

the welds subjected to a dye penetrate test to determine the extent of the cracking.
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Gravity Works must be notified after any cracks are found in order to specify the
appropriate repair procedures.

During inspection of the chair pay special attention to the welds near the chair
interface, the welds at the catch at the bottom of the chair, and all of the padeyes
welded on the chair ring.

5. Seat Belts

The seat belts are constructed of sewn nylon webbing with a breaking strength of
5000 pounds. All the other components which include the snaps, D rings, friction
adapters, and connecting links have a minimum strength of 2000 pounds.

Two identical belts-af¢ used to secure the participants to the chair. Each belt is
padded over the shouldef and across the waist and the geometry of the belt across
the body is similar to an antorobile's waist/shoulder restraint system.

The nylon webbing, D rings, buttgrfly snap, and friction adapters are to be inspected
every launch.

Any belt that exhibits any of the following/conditions must be retired and replaced
immediately before any launches are to be perfgrmed with that belt.

a. Any torn or excessively worn nylon belting.

b. Any broken stitches.

¢. Any malfunction in the butterfly snap.

d. Any friction adapter that slips after it has been tightened.

¢. Any piece of hardware that appears bent, broken, strained, cracked or elongated.

6. Suspension Cables, Turnbuckles, and Connecting Links

The suspension cables, turnbuckles, and connecting links are all part of the
tensioning system that suspends and secures the chair within the tubular steel ring.
All of these components have a breaking strength in excess of 3000 pounds.

These components along with the connecting links that secure the seat belts to the
chair must be inspected at the beginning of each day.
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All suspension cables must be checked for tightness and any cable that can be
pushed more than 1/2 inch off its normal position with about 10 to 15 pounds of
force should be tightened by turning its turnbuckle. The longer cables can move up
to 1 mch with the 10 to 15 pounds of force. All cables should be tensioned
uniformly and the chair should exhibit no sway back and forth within the ring when
this condition is reached. Tighten the turnbuckles by hand and do not over tighten.

After 300 launches, the cables should not need much, if any adjusting. Any cable
that seems to always need to be tightened should be checked to see if it is slipping
by recording the length of the cable daily and see if it continually gets longer or by
inspecting the swages.

| Replace any cable that/has any broken strands, or has a slipping swage connection.

Replace any cable that appear$ to be elongating after the first few hundred launches.

Replace any turnbuckle that'is bent, cracked, deformed or has stripped threads.
Make sure that all clevis pins have niylon inserted lock nuts on and that they are
secure.

Check all connecting links by hand for tightness _and visually to see if any threads
are exposed. Tighten them using a small ofeScéht wrench if they are loose and
replace any that appears bent, cracked, deformed, prhas any stripped threads.

7. Seat Cushions

Each seat cushion is held in place by 4 bolts. The boits thatSeclre the back cushion
are metric and screw into tapped steel and can be tightened &€etirely without the
possibility of stripping the threads. The seat cushions, however, have sleeve inserts
pressed into plywood and will strip or spin if too much torque is applied. Do not
over tighten the seat bolts.

Inspect the seat cushion bolts for tightness and retighten any that are loose. Repair
any threaded inserts that become stripped.
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8. Hoist Cable Sheaves

All pulieys are 10" diameter cast steel designed only for 3/8" hoisting cable. They
run on 2 opposing tapered roller bearings. Included are 2 grease/dirt seals on either
side of the bearings that prevent dirt from entering and grease from leaving, thus
resulting in a low maintenance assembly. All pulleys have their bores lined with a
bushing in which the inner/outer races of the tapered roller bearings and the grease
seals are pressed into it. The pulleys are supported by a fabricated shaft using
ASTM 4140 alloy steel which is not heat treated. Each shaft has a threaded end
with a hole that is fitted for a 3/32" diameter cotter pin and a castle nut. The shafts
and bearings ar€ aSsembled with a slight preload that is achieved by using castle
nuts so that the ‘preload is not removed or cannot be reduced.

Every 2000 launches' all\sheaves need to be inspected excessive free play. If any
free play exists, remove the/cotter pin from the shaft and tighten the castle nut until
the free play is removed or ther¢ is a slight amount of free play felt. Replace the
cotter pin and spread the ends te'sectie it in place.

The sheave must be immediately remgved and the bearing removed and inspected if
the following conditions are present: ifthe bearing is noisy when the sheave is spun
by hand; vibration or grinding is felt or heardy” the sheave is difficult to turn by
hand.

Yearly inspection procedure: Once a year remove all slicaves. Discard the grease
seals. Clean the bearings, the outer races and housing ifi“solvent and inspect the
rollers and the inner races for pits, discoloration, spallings cerrosion, or cracks.
Remove and replace the inner and outer races as a set if dny_of the above wear
conditions exist. Repack the bearing cup with a general purpose lithium based
grease and press new grease seals into both sides of the sheave.

9. Hoist Cables

The hoisting cables are constructed of 6x19 XIPS IWRC with a minimum static
breaking strength of not less than 15,000 pounds. Both hoisting cables are 3/8" in
diameter. This cable was selected for its high strength and flexibility. Both hoisting
cables are constructed with a thimble eye and a swaged clamp on the elastic element
end so that the possibility of someone tampering with them is eliminated.
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Both hoisting cables should be inspected daily, and replaced if any of the following
conditions exist:

a. Six randomly distributed broken wires in a rope lay or four broken wires in
one strand of a rope lay. A rope lay is the length along the rope in which one
strand makes a complete revolution around the rope.

b. Abrasion, scrubbing or peening causing loss of more than 1/3 of the original
diameter of the outside individual wires.

c. Severe corrosion

d. Kinking, crushing bird-caging or other damage resulting in distortion of the
rope structure.

¢. Heat damage

f. Reduction from normal diafheter ofimore than six percent L.e.: 375"
reduced to .353"

g. Bird - caging or other distortion resultiftg-fi some members of the rope
structure carrying more than others,

h. Noticeable rusting or development of broken Wiressinthe vicinity of swage
ends.

10. Cable Bumpers

The cable bumpers consist of 2 polyester energy absorbing burfipers that compress
against the delrin spool that sits on the swaged end of each hoisting cable. The
purpose of these bumpers is to:

a. Cushion the swaged end of the hoisting cable from the cable guide.
b. Keep some tension in the hoisting cable as the release chair passes the
tops of the towers.

The bumpers are to be inspected at the beginning of each day to verify their
existence and to verify they are free of cracks or defects and that they are still
rounded in shape and not flattened out.
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Replace any bumper that exhibits any of these problems.

A "line wiper" bumper system is an approved substitute for the polyester bumpers.
Contact Gravity Works, Inc. about installing this system.

11. Swivels

Each elastic element is attached to a hoisting cable via a Gunnebo Johnson 3 ton
Jaw to jaw swivel that has a breaking strength of over 24,000 pounds. The purpose
of the swivels is to allow the elastic element and hoisting cable to rotate
independently of €ach other.

The swivels must-be/inspected daily for any permanent deformation (stretching),
swivel end play, of sgap)of more than 1/16" along the axis of the swivel
Immediately remove froin service and replace any swivel that exhibits any of the
preceding conditions.

Do not operate the Ejection Seat without a manufacturer recommended swivel.

12. Release Mechanism

The release mechanism on this ride 1s the replacement for the original Peck and Hale
release mechanism used on the first Ejection Seatanodels. It is designed to release
the chair while the elastic ejection elements are fully leaded up to their designed
tension. The release mechanism can only be activated by the control operator.

This device must be inspected every launch for cracks, a“broken, spring, failure to
lock, failure to release, or any condition out of the ordinary. Replace any broken or
overstretched springs, bent bolts, or worn delrin bushings.

Lubricate all moving parts and places where there is sliding metal to metal contact

with a heavy bearing grease whenever the mechanism is sticky or takes more force
to release the load or to operate.

13. Release Cable
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The Ejection Seat is launched or released into the air to be propelled by the elastic
gjection elements after the release mechanism is opened by the controls operator
pulling on the release cable.

The release cable is either a 3/16" diameter galvanized aircraft cable or it is a totally
enclosed push/pull type of cable assembly. This cable should be inspected on a
daily basis prior to the launching of any participants.

If the cable is the aircraft cable then you should inspect for any broken strands. If
there are any they will be found at locations where the cable passes over pulleys or
where there is some contact with metal. Replace this cable whenever there are
more than 10 bfokeh wires within 12 inches. Periodically you should remove the
sheaves and cleafrandTelubricate the bronze bushings.

Tf the cable is the totally eholosed push/pull type then it is lubricated for life. This
cable should be replacedif/thére is a gradual or sudden mncrease in the no-load
friction (cable disconnect at’ both-ends). This is an indication of a pending or
present performance problem. A gradual or sudden decrease in the usable stroke is
an indication of a pending or presentsperformance problem and the control cable
should be replaced also. These cables are nen-repairable and should be replaced.

14. Anchor Cable

The Ejection Seat chair is anchored to the Boom Moeounting Plate via a 3/8 inch
diameter wire rope that is referred to as the anchor cable. This cable resists the
forces that are placed on the chair by the elastic gjection elements. The anchor
cable is constructed of 3/8 inch 6x19 XIPS IWRC with/a minimum breaking
strength of at least 15,000 pounds. The cable is designed to fald in half when the
boom is collapsed through the use of a pulley in the center and the anchor cable
tensioner. During inspection visually inspect that the cotter pin is in place on the
shackle holding the anchor cable to the boom mounting plate.

This cable should be inspected daily and should be replaced if any of the following
conditions exist:

a. Six randomly distributed broken wires in a rope lay or four broken wires
in one strand of a rope lay. A rope lay is the length along the rope in
which one strand makes a complete revolution around the rope.

Gravity Works' Ejection Seat Operations Manual ~ Rev: 4-96




Maintenance 37

b. Abrasion, scrubbing or peening causing loss of more than 1/3 of the
original diameter of the outside individual wires.

c. Severe corrosion

d. Kinking, crushing, bird-caging or other damage resulting in distortion of
the rope structure.

e. Heat damage

f Reduction from normal diameter of more than six percent, i.e.: .375"
reducedto,.353"

g. Bird - cagifig or other distortion resulting in some members of the rope
structure cafryingmore than others.

h. Noticeable rustifg ordevelopment of broken wires in the vicinity of
swaged ends.

15. Anchor Cable Tensioner

The anchor cable tensioner consists of a 36*/spring held between the anchor cable
and a series of pulleys connected to the boomrWwith 3/16" airline cable. It's purpose
is to pull the anchor cable away from the loadifig ar€a in a safe, controlled fashion.

The anchor cable tensioner should be inspected daily'to.make sure it is doing its job.
If the airline cable is fraying, or the pulleys or spring(become excessively rusty,
replace parts as needed with Gravity Works, Inc. appreved parts. In daily
inspections be sure that the pin in the shackle is in place, and that there is no broken
strands or damage to the anchor cable. If the anchor cable rests on the ground, or is
not providing enough tension for the anchor cable, it will be necessary to shorten
the airline cable and apply a new swage and thimble eye on the end. In its resting
position, the 36" spring should be stretched 4-8 inches.

16. Hydraulic Dampeners and Boom

The hydraulic dampeners are the hydraulic cylinders that are mounted on the boom.
These dampeners are designed to allow the boom to collapse slowly and in control
back to the ground. These cylinders have a flow control device on them which
allows them to be extended (boom raised in the air) with little resistance but the
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flow control device restricts the flow as the ram retracts (boom collapsing). The
speed of collapse is regulated by adjusting the flow control valve that is located
between the reservoir and the bottom of the cylinder.

The boom should collapse within 4 seconds. This can be achieved by adjusting the
two flow control valves alternately. All adjustments should be made just a little at a
time. The final objective is to have both arms of the boom reach a horizontal

orientation at the same time and that the boom will collapse gently to its resting
position with the rubber bumpers not flattening greatly from the impact.

The motion of the boom should be inspected every launch with the very fine
adjustments taking place until the boom needs no further adjusting. In addition to
the constant motitorifig of the movements of the boom, all fittings on both cylinders
should be inspected fordeaks. This is most easily noticed after the close of the day
or at the beginning on the'text. Look for puddles of hydraulic oil beneath the boom.

'If leakage greater than a teaspoén or two, check the fittings for tightness.

If the leakage seems to be cofniing form the rod end of the cylinder then the seals
probably need to be replaced. Thissshould be accomplished before any further
trouble develops.

Also be aware of problems cansed by low Wydraulic fluid. This would manifest
itself by the boom rapidly dropping several féet after the chair has been released.
This will lead to structural failure of the boom or to the, cylinders if it is allowed to
continue. Remove the dampener and top off tle reservoir using any kind of
hydraulic oil or jack oil. When the Ejection Seat 1§ to jbe operated in a cold
environment (daily temperatures under 70 degrees F)=thén a lower viscosity
hydraulic oil should be used to match the operating temperaturerange.

There are colored rings on the flow control valves. The lower rams in under greater
force and its flow control valve should be open only to the first green ring. The
upper ram experiences less force and its flow control valve can be open to
approximately four rings, colored white or red.

17. Boom Bearings

The bearings on the boom are self-aligning sealed ball bearings which once
lubricated are lubricated for life. These bearings come from the factory lubricated
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and only need to be relubricated once a year. These bearings may need to be
replaced if the boom seems sloppy or there is excessive movement in the joints.

In addition check the torque on the bearing mounting bolts periodically and if there
seems to be some movement in the boom. The bolts should be torqued to 50 ft-1bs.
Also if the upper boom is not returning centered on the lower boom, it will be
necessary to loosen the bearing bolts, recenter the boom and then retighten the bolts.

18. Boom Mounting Plate

The boom mounting plate must be secured with 4 3/4" concrete anchor bolts and
nuts, which shoulld be inspected daily for loosening. The boom mounting plate
holds the anchor.gableswhen the elastic elements are fully stretched, as well as the
pin for the lower ramy’ The uplift force the mounting plate withstands is 3000
pounds.

19. Swing Arms and Top Caps

The top caps on this model have been designed to allow free movement of the hoist
cable and elastic elements during an ejection, while preventing the counterbalanced
swing arms from rotating over the top eap. /The new black nylon bushings on the
swing arms prevent excessive hoist cable wear, and need to be inspected every 2000
launches for excessive wear themselves. Replac€ the bushings if the cable is within
one half inch of breaking through the wall of the bdshing. The four inch pulley also
reduces wear on the hoist cable and should be replacéd ifithere is excessive play in
the bushing or is excessively worn. Every 2000 launchessnspect the bearings for
wear and ease of rotation, the shaft collars and bearing bolts.that they're tight, and
the swing anms that they're not wearing on the shaft. If the délnn-bumper is
excessively worn or cracked, replace it. Check the 10 inch pulley for free play and
tighten the castle nut and replace the bolt pin if loose.

20. Towers
The tower bolts should be inspected two weeks after installation for tightness. After

that, inspect them annually for corrosion and tightness. The towers should remain
relatively maintenance-free.
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l EJECTION SEAT INSPECTION CHECKLIST
l DEMAG WINCH MODEL
) Type of Inspection ( Daily, Yearly, etc.):
I ‘ Date of Inspection
1 |Ejection Elements X
l 2 |Swivel Interface X
3 Chair Interface X X
4 Chair X
l 5 Seat Belts X X
6 Suspension Cables X
6 Turn Buckles X
l 6  |Rapid Links X
7 .|Seat Cushions X
8 Hoist Cable Sheaves - X X
l 2 |Hoist Cables, swaged ends X
10 |Cable Bumpers X
I 11  |Swivels X
: 12 |Release Mechanism X X
) 13 |Release Cabie X
' 14  |Anchor Cable X
15  |Anchor Cable Tensioner X
16 |Hydraulic Dampeners X X
l 17 |Boom Bearings X
18 |Boom Mounting Plate X
19 |Swing Arms/Top Caps X
l 20 |Towers X
DEMAG WINCHES
21  |Brakes/load slip X X
l 22 |Limit Switches X
23 |Rope Drum Device X
l 24 |Hand Pendant X
- Lo 25  |Hoist Cables, winch ends X
w ' 26 |Rope Security, Guide X
l 27 |Grease Rope Drum X
28 |Bolted Connections X
29  |Current Supply Lines X
30 |Rope Drum Device Gperation X.

Comments, [tems to Check:




- Creep speed reduction gear number

PLEASE NOTE: Complete this information for future reference.

Owner

Where in use

Model number

Serial number

Main hoist motor nurmber

F 10 mechanical creep speed unit

Creep speed motor number

Main hoist/F 3 two speed hoist motor number

Travel drive unit number

Operating voltage

Control voltage

Frequency

Wiring diagram number

Contactor control

Accompanying leaflets

!
Component parts list for Demag hoist units: DH 300 229 066 49 72115 813 J
DH 500 229 067 49 721 1S 813 l
DH 1000 229 068 49 721 1S 813 1
DH 2000 On Request 72115 813 "
Component parts list for pendant push
button station DST 229 039 49 72115 951
Operating instructions for load detectors 229 047 49 720 1S 819

Instaltation and maintenance must be carried out by qualified personnel.
For instaltation, before putting your Demag DH hoist unit into service, please read the information given in this manual,

Furthermore, all relevant regulations for electrical installations and accident prevention must be adhered to.
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1 Description of the design

The design of the DH hoist units com-
plies the applicable ANSI regulations,
CMAA and HMI specifications and
NEC codes.

14

15

10 11

1 Electrical equipment cover
2 Electrical components
3 Geared limit switch
4 Frame
5 Hollow' shaft
6 Rope guide
7 Planetary gearbox
8 Rope drum
9 Roller coupling
10 Motor
11 Brake, main hoist motor
12 Terminal box
13 Rope drum device
14 Wire rope
15 Bottom block 241




2 Explanatio_n of size designations

EU DH 525 H

12

N1 - 4/1 F3

Fa—
F10—

Two speed 1/3, DH (pole changing)

Creep lifting 1/10, DH
{mechanical creep speed unit)

Single-groove drum
Four-fall reeving

Lifting speed (gear ratio)

squirrel-cage
slip-ring rotor
G =DC

Lift 12 m {for 2/1 reeving}

Motor type: K
S

Nouo

Rope pull on the drum 25 kN
Size 525

Range 500

Demag hoist unit - model DH

monorail hoist
low-headroom monorail hoist
double-rail crab

electric travel carriage
hand chain carriage
push travel carriage

DxImM NXC

3 Putting the Demag hoist unit into service

3.1 Electrical equipment

Each Demag hoist unit is provided
with a wiring diagram.

Work on electrical equipment may on-

ly be carried out by qualified electri-
cians or trained personnel. Switch off
the power supply before commencing

work on the hoist unit.

The controls are designed for extreme
conditions. However, its life depends
on usage. Operators should be ad-
vised to avoid inching (i.e. giving short
inputs to the motors to obtain small

mavements) as much as possible, in
erder to prevent excessive contact
burning and thus premature wearing
of W@ controls. Creep speed hoisting
and two-speed travel assist in limiting
inching operations.




3.2 Connection to the electrical
supply
First check that the voltage and fre-
quency stamped on the data plate
agree with the power supply. Dual
voltage motors are wired for the
voltage stated in the order.
The terminals for power connections
are located on the rear wall of the
control box. Use a screwdriver or
similar tool to open the cover (see fig.
1). If a mounting plate is fitted, the

hex screws must be removed (see fig.

2). The mounting plate can then be
swung upwards and held in position
by the support (see fig. 3). Make sure
that the support is in the correct
holding position.

Proper size conductors must be
selected in order to avoid excessive

3.2.1 Checking the direction ot
hook travel when switch-
ing on for the first time

The direction of the hoist hook move-
ment is dependent an the sequence
of phases in the power supply. When
the controls for “lifting'’ are actuated,
the Joad hook must move upwards. If
this is not the case, two leads from
the supply must be changed over to
ensure proper functioning of the
emergency limit switches.

Check the top and bottom hook posi-
tions and adjust limit switches
properly.

Failure to do this may result in
serious damage or injury.

Fig. 1 l 01438

3.3 Controls

For standard controls, contactors
specially developed for Demag hoist
units are used, distinguished by a
high degree of operaling safety and
low space requirements with a long
service life.

The electrical controls are installed in
the electrical control box on the hoist
unit. The control box is protaected
against harmful dust deposits and are
hose-proof in all directions.

Do not replace fuses with those hav-
ing a rating higher, otherwise short-
circuit pratection will be inadequate.

voltage drop, which might prevent the
conical rotor of the motor from sliding
into running position when the motor
is switched on.

The wiring includes a ground lead
which is connected to ali parts of the
equipment which are required 10 be
grounded.

The proper conductor in the supply
line must be connected to the ground
terminal.

Regulations require that it must be
possible to disconnect all poles of
hoist units by means of a disconnect
switch. The disconnect switch must
be lockable against unauthorized or
accidental interference and mounted
in an easily accessible place near to
the haist unit.

3.4 DST pushbutton stations

Bemag DST pushbutton stations are
used to conirol the hoist.

Thespendant switches are available in
four sizes with 3, 8, 7 or 9 openings
far switching elements, so that they
can'be ddapted to the requirements of
a given combination of functions.

The straingelief wires for the control
cable should be secured by the
clamps which are fixed to the sides of
the control box. The pushbutton sta-
tions should be suspended so that the
bottom edge is approximately 34 feet
above floor level. The arrows on the
buttons must indicate the correct
direction of the respective movements.




3.5 Lubrication

All'lubrication points of Demag hoist
units are adequately greased. The
gearbox is filled with oil.

Lubricate rope guide and rope drum
with special grease DG €7, and the
rope with gear oil C-LP 220.

Fig. 4 21766

Rope reeving on DH hoist unit and MDH standard-headroom monorail hoist

TIGHTENING TORQUE

X DH 300 = 63 lbs/t
1 DH 500 = 96 Ibs/ft
3 DH 1000 = 210 lbs/ft
g DH 2000 = 210 Ibs/ft

i a1

Fig. 15 404 357 44 Fig. 16 404 358 44

4/2

Fig. 17 404 359 44




3.6 Rope reeving methods for the
Demag DH hoist unit

The DH hoist unit is normally supplied
with the rope separate from the bot-
tom block. For single-fall operation,
the hook with its fittings is attached to
the rope.

Rope reeving methods 2/1, 4/1 and
4/2 on the DH hoist unil can be seen
in figs. 15 — 20.

Care must be taken to keep the rope
tight and not to twist it during reeving.
The rope is retained by means of a
wedge and an anchorage which is in-
corperated into a special cross
member.

The rope end is properly secured if
the carrying fall is introduced along
the vertical side of the anchorage (see
fig. 16), so that under load the wedge
remains visible above the anchorage
and the dead end protrudes
downwards by approx. 4 inches.

For replacement of wire ropes
please refer to the parts manual.

The method of securing the rope end
by means of this anchorage is abso-
lutey reliable and conforms to the
relevant regulations. As an additional
safety fixture 10 prevent the dead end
from slipping, a clip is fitted as shown
in fig. 16. Additional clips must not be

used since these would cause bruis-
ing and uneven stress in the carrying
fall of the rope and thus lead to its
failure.

Single-fall ropes 1/1.

The clip above the hook fittings, an
the dead end of single-fall ropes,
prevents the wedge from slipping out
when the hook is set down.

Note: Some hoists will have the bot-
torn block reeved at factory. This is
done for convenience in shipping.
Before putting hoist in service, be sure
ropes ara not twisted.

2/1

ST e

ernr

Fig. 18

404 354 44

Fig. 20

Rope reeving on KDH low-headroom monorail hoist

TIGHTENING TORQUE

DH 300 = 63 Ibs/ft
DH 500 = 96 Ibs/ft
DH 1000 = 210 Ibs/ft
DH 2000 = 210 Ibs/it

] 472

404 356 44

-
5 Fig. 19

404 365 44




3.7 DGS 3 and DGS 4 geared

limit switches
The DGS geared limit switch is
mounted in the electrical control box
of the DR haoist unit. It switches off the
hoist motor when the top or bottom
hook position is reached. The direc-
tion of movement can be reversed.

The emergency limit switch must

not be actuated during normal
opetation.

Heavy-duty operational limit switches
are required where the end positions
are approached regularly during nor-

" mal operation.

In such cases the switches must be
adjusted so that the heavy-duty limit
switch is actuated first and then, i.e. if
this fails to operate, the emergency
limit switch is actuated.

If required, a facility for the crane
operator to check theg@mergency limit
switch can be provided. For this there
will be a check button“providedin the
pendant pushbutton station.

The heavy-duty operational lipnit
switch can be bypassed by preSsing
this button. In order to approach the
ernergency limit switch, the hoist unif
must be switched on simultaneously.
This check button must also be
pressed in order to move the hook
back out of the end position,

The functions carried out by the

geared limit switch can be seen in the
wiring diagram provided.

3.7.1 Determining the cutout points

of the geared limit switch
The emergency limit switches rmust be
properly adjusted in order to guarantee
accident prevention and avoid damaging
the hoist unit. The emergency limit
switches are adjusted for the maximum
hook or drum positions.

Following installation of the hoist unit,
they must be checked and if necessary

Switching elements S1 — $3 in DGS 3 and S1 — S4 in DGS 4 can be used for '
the following swiiching possibilities:

Switching element DGS 3 (Id.-no. 875 200 44) DGS 4 (id.-no. B75 201 44)
St E limit switch for top hook ition
Standard mergency limit switch for top hock positio
82 Limit switch for fast speed
Standard {only for hoist units with 2 speeds or micro speed)
s2 Heavy-duty limit switch for top hook position
Optional Limit switch for incorrect phase sequence
s3 E limit switch for bottom hook position
Standard mergency limit switch for batto positio
Sd H duty limit switch for bottorn hook position
Optional eavy-duty limit switc ook p

Pulse generator

If required, the DGS can be supplied
with a pulse generator or this can be
retrofitted. The toothed wheel required
for pulse generalion is fitted as stan-
dard equipment. For further informa-
tion see the special data sheet.

Table 1
Fagtor Z for rope reeving 1/1, 2/1, 4/1

Litting'Spead [fmp]

DH DH DH DH

Reevif
J 300 | 500 | 1000 | 2000

1711 121 fan

40 | 20 NOS OB 083 | — —

52 | 26 | 13 [0.637] 73,1 1.04 | 1.32

64 | 32 | 16 |0.48 |©.57 | o83 | 1.06

B2 | 41 | 20 |0.38 | 0.46 [ 0.6687] 081

104 | 52 | 26 (031 (0.36 | 0.53,].0.65

readjusted for the particular

If you wish to set the greatest possible
litting height for your specific
operating conditions, it is essential to
observe the following points:

The emergency limit switch for the top
hook position must be set so that,
when it switches off the lifting move-
ment, the distance between the top

Mechanical drum rotation counter

Every DGS is equipped with a mech-
anical counter. The counter reading
can be used to calculate the operating
time of the hoist unit as follows:

Calculating the operating time [h]
Operating time [h] =
Counter reading x factor Z

1,000

Example:

Hoist unit of the DH 500 range, liting
speed 41 fpm (2/1)

Counter reading, 221,818

Factor Z from table 1 = 0.46
Substituting into the equation:

221.818 - 046 =102 h operating time
1,000

edge of the bottom block and the bot-
tom edge of the hoist unit frame or
the nearest obstacle is at least 1
inch.

The emergency limit switch for the
bottom heook pesition must be set so
that the load hook does not touch the
floor.

Setting the cutout points is described
under section 3.7.2.




3.71.1 Table 2
?uto’l‘;t pomrtls of the DGS limit switch Dimension F (inches)
or the top hook position with rope reeving w
(see fig. 21) 4, 6,
11 2/1,4/2 | 81, 8/2
:‘-:_2 i_l Cutout of single speed motor
= Simultanecus cutout of main and creep
in hoist motors or two speed motor
-‘g Switching element §1 : 414 3 2
i ll Successive cutout of main and creep hoist
o motors or high and low of two speed motor
% Switching element $2 main hoist molar
5 or high speed 414 3 2
E Swilching element $1 creep hoist motor or
w low speed 1% 1% 1
=5 _Cj Cutout of single speed motor
3 "§‘ Simultaneous cutout of main and creep
> haist motors or high and low speeds of
o= two speed motor
:c;l;J é Switching element $2 7% 5 3
% 8 &I An additional swilching_element is required Fig. 21 ~ R 401 337 44
st g as a prolection again§t inCerrect phase
£ 98 sequence, so thal the lowering contactor is
Bl de-energized in thellop hook paosition,
o % 5 Emergency limit switch S1 7% 5 3
Sze Protection egainst incorrect)phasés\sz2 4v, 3 2 Table 3
Lo . Dimension X (inch
3.7.2 Setting instructions for 3.7.1.2 with rope ree(ving)
DGS 3 and DGS 4 geared limit Cutout points of the DGS limit switch for the bottom 2. 61
switches hook/pesition (see fig. 21) 11 21, 42 | i a2
Tht?_ m“tcl)leT'g }tools.tarr?. required for § _ ﬂ Catout of single speed motor
setling ? mit switch: . g;g = Simultaneous cutout of main and creep hoist
2 screwdrivers of proper size. =3 motorsior high and low of twa speed motor
S1 — emergency limit switch for uE_l Switchingelement §3 4% 3 2
top hook position %“S ﬂ Cutout of single speed motor
1) Raise load haok to dimension F as oF Simulatangous cutout of main and creep hoist
shown in table 2, line A or B (see =0 motors or high_afd low speeds of two speed
fig. 21). SE | owiching oemod s - c
L . = witching elemen
2) Note direction of rotation of shaft {A) L= c z
important for later adjustment.
3) Loosen fastening screws (2) by 3.7.2.1 3.7.2.2

about 2 turns.

4) Turn adjustion pinion (1B} until ad-
justing marker (3) is aligned with
white marker (4) on the cam wheel
(figs. 22b and 22c).

5) Turn adjusting pinion (1A) until
plunger (5) no longer protrudes
from the bottom of switching ele-
ment (8), i.e., the plunger is in its
lowest position. The plunger may
already be in this position after car-
rying out step (4) above, in which
case no further adjustment of pi-
nion (1A) is necessary.

6) Then turn pinion (1A) in the direc-
tion of rotation of shaft A (see
point 2) untif plunger (5) and ad-
justing markers (7} are level (see
fig. 22d).

In this position, the narmally closed
contacts of switching element S1
are open.

52 — main hoist motor or high
speed of two speed motor limit
switch

1} Setting is the same as for 81, ex-
cept with adjusting pinions 2A —
28B.

2) If dimension F is set to a value
which is greater than that shown
under line B in table 2, the switch-
ing point of 82 may only be max. 1
drum revolution ahead of switching
point S1.

$2 — heavy-duty limit swilch for top
hook position

1} Setting is the same as far $1, except
with adjusting pinions 2A — 2B.

2) For cutout point see table 2, line C.

3) When required, a check button is
provided in the control unit {see
section 3.7). )

§2 — limit switch for incorrect phase
sequence

1) Setting is as for $1, except with ad-
justing pinions 2A — 2B,

2} For cutout points see tabls 2, line D.

83 — emergency limit switch for
hottom hook position

1) Setting is as for S1, except with ad-
justing pinions 3A — 3B,
2) Fof cltoutspoints see table 3, line A,

3) Direetion of rotation for setting
opposite to that for S1!

3.7.2.3

$4 — heavy-duty limit switch for

bottom hook position

1) Setting is as for 81, except with ad-
justing pinions 4A — 4B,

2) For cutout points see table 3, line B.

3) Pay attention to the direction of
rotation for setting.




Fig 22¢ 24634

3.8 Rope drum device

The rope drum device located on the

motor end of the drum is an additional
safety feature that has been adjusted,
tested and sealed at the factory.

WARNING!

DO NOT ADJUST
DO NOT REPAIR

3.8.1 Operating instructions

In the event that this device is tripped
due to drum overspeed, promptly
remove any load. DO NOT attempt to
lower the load by loosening the ten-

3.9 Trolleys/runways

The sections of beams selected for a
mongrail haist track must be designed
to take into account all imposed
stresses including normal and trans-
verse bending. Track curve radii must
not be less than those specified by
us, but should always be made as
large as possible in order to faciiitate
smooth heist travel. Special attention
should be paid to the proper bending
of beams for curved tracks. Gradients
should not exceed 2%.

sion polts 'on the drum haiding shoes.

If there igfanyymalfunction of this
device, or if any adjustments or
repairs are required, contact your
nearest Demag representative for in-
structions.

3.8.2 Extreme environmenta!
conditions

Should the hoist be subjected Jomex-
treme environmental conditighs such
as snow, ice, dust, dirt, etc.,'the
mechanism must be protected by dn
enclosure.

Hoist travel on track beams must in
no way be obstructed by protruding
suspension bolts, screw heads. hutt
straps, clamping plates, etc. End
stops must be fitted at both ends of
the runway so that only the con-
necting bolts of the carriages bump
against the end stops. The running
faces of rails or track beams must not
be painted as this would impair hoist
travel. Rails and track beams should
be kept ciean; oil, grease, ice and dirt
on the running surfaces will cause
travel wheels to skid.

NOTE: The adjustment range of the
DGS covers max. 142 drum
revolutions.

When setting has been completed,
make sure that the center fastening
screw (2) of supporting cam shaft
{B) and switching cam shaft (A) is
tightened.

Cperate the hoist/lower motions
several times to check that the
limit switch functions are operating
correctly.

When resetting the geared fimit
switch, observe the correct number
of safety turns on the drum.

Limit switch adjustment must be
checked and reset if wire rope is

replaced.

Safety turns
Range Hope reeving
11, 211, 4/1| 2i2, 4/2
DH 300 35 4.5
DH 500 3 35
DH 1000 4 4.5
DH 2000 4 4.5

3.8.3 Warranty and damage

Adjustrnents or repairs performed by
third parties not authorized or directed
by Demag will void all warranties and
Demag will not be liable for any
resulting personal injury or property
damage.

3.8.4 Inspection and testing

Proper inspection is impartant and
possible additional testing may be re-
quired. (See section 4), “‘Main-
tenance” (4.1 and 4.8) for details.

Rope drum device




End stop arrangement UDH standard headroom

Lol

Trolley
size Range by
3 DH 300 2/1 | 5%"
DH 300 41 .
6 DH 500 2/11 | 5%
10 DH 500 41 B14"
2
402 265 44 DH 1000 2/1
End stop arrangement KDH low headroom
Trolley
size ‘Range : b,
— N 3 DH 300 2/1 | 64"
DH 300 4/1
6 DH 50021 | %
’ DH 5004/1)
10 DH 1000 2/1 | 7
402 266 44

Dimensions for mounting end stops on runways

Trolley

The trolleys are infinitely variable
within the range for adjustment to dif-
ferent flange widths.

Once the circlips and washers have
been removed from the connecting
rods, remove the locking screws on

the wheel legs {on UDH also the lock-

ing screws on the cross heads) and
drive the tapered locking pins with a
punch towards the locking screws.

The whee! legs can now be moved
along the connecting rods.

For futher details see Adjustment of
the Trolleys on the following pages.

The travelling hoist must never be
used for tearing off or pulling loads or
for dragging them along the ground.
The speed of the carriage should
always be reduced before the end
stops are reached; otherwise damage
or accidents might occur.

Low-headroom monorail hoists are
supplied with an attached counter-
weight box which contains the approx- .
imate weights required, Before a low-
headroom or standard headroom
monorail hoist is put into service, it
should be balanced exactly for the ap-
plication by adding or removing
weight in the counterweight box.




- T .

3.9.1 General instructions

Heist units working outdoors should
be provided with a cover for protection
against the weather; monorail hoists
should be kept under shelter if they
are not used for considerable lengths
of time,

EUDH standard-headroom monorail hoist

Fig. 26

407 614 44
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Tapered locking pin (3)

Locking screw (4)
ERARRES | My = 148 o/t
- ' " ! :

L

™
\ -
W Connecting rod

| wheel leg of erosshead

Fig. 27 401 330 44

PR | Adjusting ring {1E)
; Drive shail

_Threaded pin
Protective cover

Pinion

Fig. 28 4013311 M

. @

et F
Quaniity required J

far flange width

Fig. 29 401 332 44

Fig. 30 b

3.10 Adjustment of EUDH standard-
headroom monorail hoist

Adjusting the trolley

The trolley is infinitely variable within
the range for adjustment to various
flange widths "b."”

1} If the trolley is to be readjusted,
first of all remove circlips (1) and
washers (2) from wheel legs
{14 + 15).(See Fig. 26)

2} Loosen tapered locking pins {3)
and locking screws (4) on wheel
legs (147 45) and crossheads (7).

3) Loosen adjusting ring (18) on drive
shaft (17)sat wheel leg (8) and
stide it to the£enten of the shaft.

4) Crossheads (7) and wheel legs
{14 + 15) can now be moved
along connecting rods” (8).

The setting dimension betWeeh
the two opposite wheel legs’is
calculated by adding 4" Y0 flange
width '‘b" (fig. 30).

5) When the dimension has been
calculated, move wheel legs (14
+ 15) to their corresponding posi-
tions and shightly wedge with
tapered locking pins (3).

6) Now move crossheads (7) along
connecting rods (8) until cross-
heads (7) are at the center be-
tween the wheel legs to the right
and left of them.

7) Drive tapered locking pins (3) into
crossheads (7) and wheel legs (14
+ 15) with a hammer as far as
possible. Then tighten locking
screws {4) until the screw heads
come up against the wheel legs,

thus bringing tapered locking pins
{3) into their final positions
(see fig. 27).
Locking screws {4) must be
tighted to a torque of 148 ft/lb.

8) Now measure on connecting rods (8)
the distance between the contact
surfaces of washers (2) at wheel legs
14 + 15) and the grooves for the
retaining rings. This is done to
determine the number of washers
required (see fig. 29).

Thickness of the washers:

Trolley sizes 3 and 6 = 3;"

Trolley size 10 = %"

9) Fit retaining ring (1) to both
connecting rods (B).

10} In order to secure drive shaft (17},
push adjusting ring (18) against
the pinion of whesl leg (9). Then
tighten the threaded pin of adjust-
ing ring (18) to a torque of 27 fi/ib.

3.11 Adjustment of EKDH low-
headroom monorail hoist

Adjusting the trolley sizes 3, 6 and
10 (size 10 when combined with
Demag hoist unit DH 500 4/1)

The trolleys are infinitely variable
within the range for adjustment to
various flange widths "b.”

1) If the trolley is readjusted, first of
all remave retaining rings (19) and
washers (20). (See Fig. 31)

2) Loosen locking screws (18) and
tapered locking pins (17) on wheel
legs (1 + 6).

3} Loosen adjusting ring (21} on drive
shaft (22} at wheel leg (12) and
slide it to the center of the shalft.

4) Wheel legs {1 + 6) can now be
moved along rods (10).

The seiting dimension between
the two opposite wheel legs is cal-
culated by adding 14" to flange
width “b™ (fig. 36).

5) When the dimension has been
calculated, move wheel legs (1 +
6) 1o their corresponding positions.

6) Drive tapered locking pins (17) in-
1o wheel legs (1 + 6) with a ham-
mer as far as possible.

Then tighten locking screws (18)
antil'the screw heads come up
against the wheel legs, thus bring-
ing4apered locking pins (17) into
their final positions (see fig. 32).
Locking screws (18) must be
tightened to a torque of 148 #/lb.

7) Now measure on rods (10) the
distance between the contact sur-
faces of washers (20) at wheel
legs {1 + B) and the grooves for
the retaining rings. This is done to
determine the number of washers
required (see fig. 34).

Thickness of the washers:
Trolley size 3 = 3"
Trolley sizes 6 and 10 = 54"

8) Fit retaining rings (19) to both
rods {10).

8} In order to secure drive shaft (22),
push adjusting ring (21) against
the pinion of wheel leg {12).

Then tighten the threaded pin of
adjusting ring (21) to a torque of
27 fifib,




l

R

1920

Rope reeving 4/1

Ly

EKDH low-headroom monorail hoist

407 615 44

Trolley size 10

TaperedJackirg pin (17}
! Locking'screw (18)

I \ \\\i!

M = 1484800
el

b

Acd

401 330 44

Adjusting ring
X Drive shaft
Lnve she

o & XS 7.
+ | Threaded pin

| Wheel leg |_ Protective cover
Mounting of |___Pinion
hoist unit
Fig .33 401333 44

Adjusting trolley size 10 when
combined with Demag hoist unit DH
1000 211

1} If the trolley is readjusted, first of
all remove retaining rings (33),
counter-weight box (32), retaining
rings (31 + 35) and washers (34)
from rods (10).

2) Leosen locking screws (18} and
tapered locking pins (17) on wheel
legs (11 + 12).

3) Loosen adjusting ring (21) on drive
shaft (22) at wheel leg (12) and
slide it to the center of the shaft.

4) Wheel legs (11 + 12) can now be
moved along rods (10). The set-
ting dimension between the two
opposite wheel legs is calculated

by adding 4" tc flange “'b"
(fig. 38).

5) When the dimension has been
calculated, move wheel legs

(11 + 12) to their carresponding
positions.

12




rads (10).
7} Now measure on rods (10) the (1)

Troliey sizes 3. 6 and 10 . ‘ .
' ; - - - . Troliey size 10 when combined
{10 when combined with hois! unit T W OKR 10 1
DH 500 4/1) with hoist unit D 00 2 b_
| =) ns
: Ploo b
i '(i@'il“.:-ﬁ"; ' ' FD
) L__J‘:L ";,FLJ — * His s ' — Sy —
i @ ) T -
Quantily required . i Quantity required i
for flange width [ for flange width ]
l Fig. 34 40z26744  Fig. 35 a22e844  Fi9.36 402249 44
i 6) Drive tapered locking pins (17) in- distance between the contact sur- 9) Slide doumerweight box (32) onto
| to wheel legs (11 + 12) with a faces of washers {34) at wheel rods (10) and secure with retaining
hammer as far as possible. legs (11 + 12) and the grooves rings {33).
Then tighten locking screws (18) for the retaining rings (35). 10) In order to secure drive shaft (22),
until the screw heads come up This is done to determine the push adjusting ring (21} against
against the wheel legs, thussbrings number of washers required (see the pinion of wheel leg (12). Then
ing tapered locking pins {17)-fite fig. 35). tighten the threaded pin of adjust-
tLhelL final positions (see flgt; 32). Thickness of washers = 545" ing ring (21) to a torgue of 27 #/lb.
ocking screws (18) must be ; . .
l tightened to a torgue of 148 fi/lb. %) Bt retaining fings (35 + 31) to

3.12 EZDH/RS double-rail trolley

1 Girder A 4 Girder B 7 Travel wheel drive unit
2 Demag hoist unit 5 RS whee! block
Fig. 37 3 Traction bar & Drive shaft

404 360 44

13




4. Maintenance

Maintenance work on Demag haoist switch is off. The operation, slate and fe.d.eral codes and reguia-
units must not begin before the load maintenance and testing of hoist units tions in addition to the Demag
has been removed and the disconnect must be in accordance with all local, schedule listed below.

NOTE: With the hoist operating in its correct duty class, a general overhaul should be carried out after 8 — 10 years of use.

4.1 Maintenance schedule

1st servicing atter " Then every further
Task Daily 3 12 6 12 4
no. servicing months months months months years
1. . Check brakes and adjust if load slips (prescribed by local, state and
tederal reguiations)
B Check path of rotar displacement and readjust as necessary [ |
2. . Check operation of limit switches (prescribed by local, state and

- federal regulations)

3 . Check rope drum device for cendition and operation (see 4.8)

Check strain relief wires for controt pendant cable, control pendant
cable and pendant switch housing for damage

-,
FaS
n

5. [ ] Carefully examine wire rope for wear, broken wires and damage and
replace as reqguired by local, state and federal regulations.

Examinesrope securing devices and rope guide

Qil rope, grease rope drurn and rape guide

Check oll level andefill it necessary
{F 10 mechanical creep speed unil and cross travel gearboxes only}

Carefully check balted comnections, nuts, welds, etc.

10. Examine condition of all end_stops and of the wind drift safety, it any.

[ia)
EEE HEN

1. Check current supply lines (main and cross current supply).

In the case of busbar lines, checkdnsulatass, bushars, connections and
expansion joinis.

In the case of current collectors, check'sliding contacts and travel wheels
for wear and sliding contacts for contact pressure.

12, [ | Carefully examine load hook for cracks andygoidsdeformation in B
accordance with local, stale and federal regulations

seals of the crane and tralleys

14. Before putting the hoist Check of electrical controls and installation monthly
into service

15. | Change oil in following gearboxes: -
F 10 mechanical creep speed unit
Cross travel unit gearbox

16. . Change grease in the protective caps of the last stage of the gearbox on n
monorail hoist carriages

17. . Carefully examine rope drum device for easy operalion of pawl and quarterly
roller, corrosion and mechanical damage of spring, proper secure
maounting of the pawl solencid if furnished.

18. . if rope drum device has been subjected to triggering with load dueto drum -
averspeed or extreme enviranmental canditions, unit should be tested or as required
and adjusted by Demag authorized perscnnel.

If required, our trained specialists can inspect and service your crane and/or hoist, either as a special order or as part of a low-priced
inspection agreement. They carry common wearing parts with them or can obtain these rapidly from local service centers.

' 13. - Carefully examine the condition of the flanges and anti-friction bearing .
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The recommended maintenance inter-
vals apply if standard industrial ser-
vice conditions prevail. If the hoist unit
is subject to conditions specified for a
higher duty cycle, these intervals
should be shortened accordingly.

If routine maintenance reveals that the
intervals are too long or too short,
they should be adapted to the specific
operating conditions.

For repairs do not use parts pro-
cured from sources other than
Demag (see component parts list).

Removal of the old wire rope

1. Lower bottom block onto a firm
stand, which should be a little
higher than the lowest position in
which the limit switch cuts(off the
movement.

2. Remove the rope guide then un-
wind the remaining turns of the
repe fram the drum and unscrew
the 3 rope clamps.

3. Dismantle the rope and secure
device on the rope retaining
crosshead.

Fitting the new wire rope

1. Before a new rope is reeved, the
whole length of the rope should be

4.2 Wire rope and rope guide

The wire rope and rope guide are
wearing pars. Lubrication in accor-
dance with maintenance schedule 4.1
prolongs the life of these parts. Clean
the drum and rope guide prior to lubri-
cation. Do not apply too much fresh
grease to the drum.

rolled out on the ground under the
hoist unit as shown in fig. 38. Any
twisting of the rope shouid be strictly
avoided.

2. Secure one rope end by means of

the 3 clamps provided on the drum;
commence this operation at the
spot marked A" on the drum;
clamping must begin about 114"
from the rope end.

3UWindsthe rope tightly about 5 turns

round the drum. To do this, switch
on the hoist motor for lifting,
holding the ropeytaut. Wear thick
gloves or usé rags to protect the
hands. Thén fitghe rgpe guide (see
section 4.2.2, page 18).

421 Wire rope
Wire rope inspection, maintenance

and replacement must be made in ac-

cordance with the latest ANSI stan-
dards, CMMA and HM! specifications
and OSHA requirements,

Tightening torques
of rope clamp
socket head screws

Range Drum
Single Double
groove groove

DH 300 27 ft/lb 11 fi/lb
DH 500 52 ft/lb 27 ft/lb
DH 1000 90 ft/lb 52 ft/lh
DH 2000 90 f/Ib 90 ft/ib

Incorrect!
S

Fig. 39

Correct!

15




4.2.2 Fitting the rope guide
Before fitting the rope guide, apply
special grease DG 67 to the rope

_drum,

Fig. 40
Before it is fitted to the drum, the rope
guide must be taken apart.

(1) Segment with rope guide roliers

(2) Segment

{(3) Pin

{4) Clip

(5) Side section

(6) Socket head screw

Fig. 41 ‘

Fit segment with rope guide rollers {1)
with the rollers pointinggowards the
wire rope on the drum. Then fit seg-
ment (2) to the drum.

Fig. 42

Connect the two segments (1 + 2) at
the top end with pin (3) and secure
with clip (4).

Fig. 43

Slide the rope guide across to the
empty groove next to the rope on the
drum so that the rope guide rollers lie
on the rope.

Now rotate the rope guide upwards.
Connect the other ends of segments
{1 + 2) with pin {3) and secure with
clip (4).

Fig. 41

G140

0t44

01442

Fig. 43

Q1443




Fig. 44

Place side section (5) with its guide
slot on the longitudinal beamn at the
bottomn of the frame.

Rotate rope guide downwards until
the bore holes. in the segment with
guide rollers (1} coincide with the bore
heles in side section {5).

Insert the 2 socket head screws (6),

coat with Loctite 275 and tighten them.

Fig. 45

In order to press the rope guide
rollers against the rope, lift these with

a screwdriver and remove the split\pin.

On single-fall hoist units the other rope
end is secured to the hook fittings by
means of a rope wedge; the dead end
of the rope has an additional clamp
fitted (fig. 46).

On 2 and 4-fafi hoist units the rope
end is secured as described in section
3.6 in chapter “Putting the Demag DH
hoist unit into service.”

Switch on the hoist for lifting and raise
the hook to its top position. During
this operation, the rope guide and the
reeling of the rope should be watched.
If twisting occurs during haoisting, the
bottom pulley block must be set down
and the wedge removed from the an-
chorage fitting in the crosshead so
that the rope can be untwisted and
wedged in again.

Then switch on the haist for lowering
until the load hook reaches its bottom
pasition and ensure that the first turns
of rope fit closely to the drum. If
necessary, the three rope clamps can
be unscrewed from the drum and re-
tightened securely after the rope has
been pulled to fit snugly in the grooves.
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Fig. 45

01445

Then reset the geared limit switch as
described under section 3.7 in chapter
“Putting the Demag DH hoist unit into
service.”

Correct adjustment of the two limit
switch emergency cutout points is
important (see section 3.7), because
otherwise the hoist unit could be
damaged and accidents may occur.
Resetting the limit switch is neces-
sary each time the rope length has
been altered, e.g. after pulling its
end further through the rope wedge
anchorage in the crosshead.

The load on new ropes should be
small at first and gradually increased
before the safe working load is lifted.
During this peried the loads should be
raised and lowered from one end
position of the hook to the other, in
order to allow the rope to slowly
stretch and settle.

Owing to the stretching of new ropes,
it is necessary to retighten the rope
clamp securing screws on the drum
after short periods of lifting duty.

Fig. 46

Rope wedge r]

401 105 44




Size Displacement path
in inches
Iy vin by max
71, 80, 90 .038 .118
100, 112 .051 138
125, 140 .059 157
160, 180, 200, 225| .071 A77

4.3 Brake

Demag hoist units and the travel drive
units for monorail haists and double-
rail crabs are supplied with the brake
adjusted for the minimum rotor dis-
placement path |, ma

Table 1
Axial shaft displacement

" for KBH main hoist motor

and KBF travel motor

4.3.1 KBH main hoist moior and
KBF trave! motor

Adjusting the brake

1. Measure the path of displacement’|..

2. Remove end plate with louvers (B).

3. Hemove the four screws (5).

4. Insert two screws (5) into the tapped
holes of adjusting nut (4) and
tighten until brake disc (1) is
separated from adjusting nut (4).

5. Turn adjusting nut {4) counter-
clockwise until displacement path
l. mn @5 shown in table 1 has been
reached.

6. Replace and tighten the four
screws (5).

Tightening torques of screws (5).

Screw size Tightening
torque
M 5 5 f/lb
M B 8 ft/lb
M 8 19 f/ib
M 10 37 /b
M12 64 ftflb

7. Refit end plate with louvers (8).

As the brake lining wears down, the
path of rotar displacement increases
from L mn 0 L mad (s table 1), until
movement is limited by a snap ring.
Then the braking power will diminish
appreciably and the brake must be
readjusted.

The rotor displacement path between
running and braking position can be
measured on the brake side once the
louvers have been removed. This
measurement must be taken both
when the motor is running and when
it is at a standstill.

It is therefore imperative to ensure,
by regular maintenance, that the
brake is adjusted before the maxi-

mum rotor displacement is reached.

Should the braking action on
Demag hoist units equipped with a

Motor KBH/KBF
Fig. 47

creep speed unit diminish, it must

tirst be checked whether the creep or

main motor brake requires adjustment.

Adjustment can be repeated several
times.

It is advisable to have a spare brake
lining in stock.

Depending on the design of the
motor, different instructions apply for
brake adjustment and replacement for
the various sizes (see descriplion of
adjustment and replacement of the
brake lining).

For brake adjustment the load must
be removed from the Demag hoist
unit.

Fitting new brake lining

. Remove end plate with louvers (6)
and brake cover (2).

2. Remove retaining ring (7).
3. Remove the four screws (5} and

separate brake disc (1) from adjust-
ing nut (4) {see previous section
item 4).

4. Remove adjusting nut (4) and pull

off brake disc (t).

5. Remove worn brake lining (3) from

brake disc (1).

6. Moisten the rubber on new brake

lining with water {never with oil) and
press this onto brake disc {1). Tap
the brake lining with a rubber ham-
mer all the way round until it fits
tightly in the brake disc.

7. Refit brake disc and adjust to a dis-

placement path I, .. (see table 1}.

8. Fopcompletion of assembly, see

prévious section "'Adjusting the
brake" {item B).

9. Screw on brake cover {2) and end

plate with louvers (6}).
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4.3.2 KBV 71 travel motor

Adjusting the brake

1. Remove brake cover (8), nut with
locking teeth (9), fan (7) and cap (1).
NOTE: Do not press the removing
device into the shaft center hole
but place washer between the
two.

2. Remove screws (5) holding the
brake disc.

3. Adjust the brake by changing over
the .078" adjusting washer (3) to
the back of brake disc (4).

4. Replace screws (5) and tighten to
a torque of approx, 8 ft/lb.

5. Screw on end cap (1), refit fan (7)
and brake cover (8). Tighten nut
with locking teeth (9) to 48 tt/Ib.

6. Turn on motor to check path_of
rotor disptacement, which ghould
not be less than .039". If
necessary, the path of displacement
must be corrected by changing'over,
the .02”-thick shim washers (2) to
the other side of the brake disc.
The brake can be adjusted in this
way once. |t is recommendable to
keep at least 1 spare brake lining
in stock.

4.3.3 Fitting new brake spring

1} Remove mator end cap (1)

2) Cornpress brake spring (3) by
pressing on thrust ring (2}, thus
revealing snap ring (4).

3) Remove snap ring (4) from the
shaft and carefully release the
brake spring.

4) Remove thrust ring (2) and dished
washer pack (5).

5) Replace brake spring (3) and if
necessary also adapter rings (6).

6) Compress brake spring (3) with
dished washer pack (5) and thrust

. ring (2). Refit snap ring (4).
NOTE: It must be ensured that
snap ring (4) snaps into the
corresponding groove in the shaft.

7) Screw on moter end cap (1).
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Motor KBV 71 Fig. 48

Fitting new KBV brake lining

1. Detach brake cover (B), nut with
locking teeth (9), fan (7) and end
cap (1).
NOTE: Do not press the removing
device into the shaft center hole
but place washer between the two.

2, Heat end cap (1) to 210° — 300°F
{hot plate) and remove worn brake
lining.

3. The strfaces to be stuck down
must bg free of grease, cil, paint,
rust, dictl.and moisture.

. Mix enclosed adhesive according

to the directions on the package
and apply a thin film to the sur-
taces to be stuck down with a
paint brush or spatula.

. Then insert brake lining {6) and

press in together with brake disc
(4) and fitting pars supplied.

. While still pressed down, allow the

glue to solidify tor 20 hours at
room temperature.

. The .078"-thick adjusting washer

(3) must now be placed on the
front side of the brake disc (see

also '"Adjusting the brake” 1 — 4J.
. Screw on end cap (1). Refit fan (7)

and brake cover (8). Tighten nut
with locking teeth to 48 ftflb.

. Turn on motor to check path of

rotor displacement, which should
not be less than .039", If
necessary, the path of displace-
ment must be corrected by chang-
ing over .02"-thick shim washers
(2) to the other side of the brake
disc.

. In order to abtain full braking

torque more rapidly, switch motor
on and off repeatedly, thus wear-
ing in brake lining.

Fig. 49 43 6
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4.4 Gearbox

4.4.1 Main hoist gearbox (2 or
3-stage planetary gearbox)
Under normal operaling conditions,
the oil does not have to be changed
until the complete overhaul is carried
out (see section 4 Maintenance).
In exceptional operating conditions
(e.g., increased ambient
temperatures), we recommend that ail
changes are adapted to suit these
conditions.

Gil changes

Remove the planetary gearbox. Thor-
oughly clean the gears and gearbox cas-
ing with commercially available
detergents. Then reassemble the gear-
box. Before the gearbox is ¢losed, fill it
with the new oil. The oil grades and
quantities can be seen from the following
table.

Main_hoist gearbox DH 300 DH 500 DH 1000 DH 2000
Qil quantity in fitres

1 litre = .267 gallons 1.35 2 6 13

1 litre = 2.113 pints

For ambient temperatures of aphrox.
-10°F to + 120°F use.EP 220 syn-

4.4.2 Travel drive unit

thetic gear oil, .g. Kluber, SYNTHESO
D 200 EP, or Esso UMLAUFQEL S 220.

4012324 44

EUDH standard-headroom=and EKDH low-headroom monorail hoists, EZDH/RS and EZDH/RS

double-rail trolleys

Under normal operating conditions,
the oil should be changed after
10,000 hours of service. In excep-
tional conditions, e.g., increased am-
bient temperatures, we recocmmend
that oil changes are adapted to suit
these conditions.

Oil change

Drain the old oil at operating tempera-
ture. To do this, first remove the air
vent screw at the top of the gearbox
and then the plug at the bottorn and
the oil will run out. For the first cil
change we recommend that the gear-
box be flushed with oil of the same

type as that used before for lubrica-
tien, but having a viscosity of 46 — 68
mm2{sat 40°C. The quantity of
flushing oil should be approx. twice
that spegifiedyfor lubrication. Switch
the motor on and ailow the gears to run
without lead¢ preferably in both direc-
tions of rotatignsAepeat this operation
several times, also iné@lternate direc-
tions of rotation (10 ensure that all re-
mains of the old lubficant are drained,
together with the flushing oil, after the
unit has been run for severalgminuies.
The quantity of oil required is in-
dicated on the gearbox data\plate.

Oil grades

For ambient temperatures of approx.
-10°F to +120°F, a gear oil of 220
mmz2/s at 100°F with mild high-
pressure additives should be used,
e.g. BP ENERGOL GR-XP 220, Esso
Spartan EP 220, Shell Omala Qil 220
or Aral Degol BG 220. At higher or
lower ambient temperatures the type
of cil used shouid be adapted to the
specific conditions.

EUDH/EKDH ) Mounting

monorail hoist AFL 04 AF 04 | Basic Model position

Qil quantity in litres

1litre = .264 gallons 0.3 0.3 0 1

1 litre = 2.113 pints

EZDH/RS Basic Mounting

double-rail trolley AFL G4 AF 04 |AF 05 [AF 08| model | position

Qil quantity in litres

1 lilre =.264 gallons 0.3 03 0.3 0.5 3 1

1 litre = 2.113 pinls

EZDH/RS . Mounting

double-rail trolley AFL 06 AF (8 Basic model position

Oil quantity in litres

1 litre = .264 gallons 0.5 1.5 3 1

1 litre = 2,113 pints

For further details see operating instructions: AFL 04: 206 340 44 (720 1S 913.20)
AF 04, 05, 06, 08: 206 170 44 (720 15 913.20)

Fig. 51 401 325 44




4.4.3 OQutput stage, standard and
low-headroom monorail hoists

On moncerall hoist trolleys, one pair of
opposing travel wheels is driven. The
output stage is covered by a split

plastic casing, which is held together
by means of a securing strap. Be
careful not to tighten this strap ex-
cessively during assembily.

Trolley Size 3 6 10
Grease quantity in grams
1g = .0022 ibs. 120 g 180 g 210 g

Grade of grease

BP Energrease LS 2, Esso PEN-QO-LED EP grease
of SHELL Alvania R 2

Fig. 52 401 108 44

4.5 Anti-friction bearings

Anti-friction bearings which do net

form an integral part of reduction

gears and rope sheaves, i.e., motor
bearings, motor-end drum bearings
and travel wheel bearings, are provided
with a quantity of grease sufficient

4.6 Load-bearing
bolted connections

All load-bearing screws and bolts are
hardened and tempered and are
secured by means of split pins or lock
washers.

4,7 Pendant pushbutton stations

Maintenance tasks to be carried out
are the checks indicated in the
maintenance schedule.

4.8 Rope drum device
4.8.1 General

The rope drum device is an additional
safety feature which prevents the load
from dropping because of a failure of
the drive train from the brake mator,
thru the gearing, tc the rope drum. It
will not prevent a load drop due to the
failure of the rope reeving pars such
as the wire rope, bottom block, hook
and upper tackle.”

The rope drum device is designed as
a friction brake consisting of two
brake ring halves which form a curved
disc and a ratchet wheel. The brake
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under normal service conditions. The
grease should be changed when car-
fying out the complete overhaul {see
chapter 4 “Maintenance™) unless
special circumstances require an
earlier change.

These bolts and screws shetld be
checked for a tight fit at the intervais
indicated in the maintenance”scheédule
and retightened if necessary. Replace?

Any dirt accumulating on switch cas-
ings over long period of use can be

ring encircles the drum and is factory
adjusied to a preset contact pressure
and it rotates with the drum. The
brake linings are asbestos-free and
are protected from environmental ef-
fects by rubber seals. A special
calibrated spring, which is not to he
changed or exchanged, keeps the
rofler of the pawl on the curved disc
of the brake ring as the drum rotates
at normal speeds. At a pre-delermined
overspeed of the rope drum the roller
lifts off the curved disc and in the

To this effect the bearings must be
dismantied and thoroughly cleaned
with a commercially available deter-
gent; then they are filled about two
thirds with fresh anti-friction bearing
grease.

ment screws and bolts must be of the
same quality and secured with lock
washers or split pins.

removed/usipgha household liquid
detergent”

lowering direction the pawl is engaged
with the ratchet brake ring. The rope
drum is then gently stopped by the
brake ring applying the preset brake
torque to the drum.

A limit switch mounted on the hoist
frame is activated by the pawl and the
lowering function of the hoist is
stopped.

Two versions of the rope drum device

are available - the "Load Halt" and
the “Load Hold.”




4.8.1.1 ‘'Load Halt"

The “Load Halt” is a drum catching
device that stops and holds the drum
in case of drum lowering overspeed
conditions.

4.8.1.2 ‘“Load Hold"

The "Load Hold" is a drum holding
device that will hold the drum after
the hoist motion is stopped and the
load drifts down. It is considered a se-
cond holding brake. The “'Load Hold"
device is a special option and is
covered by separate operating and
mairtenance instructions. The "“Load
Halt” feature is inherent with the
“'Load Hold™ device.

4.8.2.2 Engagement of the ‘'Load Halt” device

Although engagement is unlikely it the
hoist is properly used and maintained

as instructed, the "Load Halt"” can be
engaged for any of thesfellowing con-

ditions:

a) Failure of the motag brake by not

following adjustment instructions,
excessive wear, or extreme hook or
thermal overload.

b) Failure of drive train components
such as gears, couplings, shafts,
etc.

4.8.2 'Load Halt'' drum catching
device

4.8.2.1 Adjustment
The “Load Halt” is adjusted, tested

~ and sealed at the factory and must

only be adjusted or re-adjusted by
Demag authorized personnel.

c) Damage to the parts of the device
itself such as the spring, paw!
mourding or pawl roller - the device
is designed to engage if these com-
ponents fail.

4.8.2.3 Action to be taken if “‘Load Halt’/ is engaged and limit switch is activated

a) The load must be removed from the
hook.

b) If the empty hook can be raised by
depressing the raise button the
lowering motion should be re-
activated. If the hoist operates in
both the raise and lower directions
it is an indication the device was
engaged due to failure of the motor
brake andfor parts of this device.

4.8.2.4 Maintenance and Inspection

The "Load Halt" device requires very
little maintenance, however it must be
inspected at least on a quarterly basis
for:

4.8.2.5 Extreme Environmental
Conditions

Should the hoist be subjected to ex-
treme environmental conditions such
as snow, ice, dust, dirt, etc. the
mechanisrn must be protected by an
enclosure.

Firsth¢heck the device for damaged
partsfand if necessary contact your
Dermag representative.
If therg is no\damage to the device
the metor brake must be tested and
repaired™(See Operating instruc-
tions - section"4.3) ‘

c) If the hook cannot besraised and
the motor operatessthere is a failure
of the drive train. The hoist must be

a) Easy operation of pawl and roller.

b} Condition of device and clean if
necessary.

¢) Corrasion or mechanical damage to

4.8.2.6 Testing

The "Load Halt™ should be tested
under fuil load conditions on an an-
nual basis or after five (5) full load
operations. Testing and adjustments
must be completed only by Demag
authorized persaonnel.

repaired and the device tested and
adjusted by authorized Demag per-
sonnel.

Each engagement of the ‘‘Load
Halt” device along with the cause
must be documented and after five
(5) engagements the device must
be tested and re-adjusted by a
Demag serviceman.

spring.
d) Function and secure mounting of
limit switch.

4.8.3 ‘'Load Hold" Drum Holding
Device

The "“Load Hold" device is a special
opticn and separate instructions fur-
nished with this option must be
followed.
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5 FG06 — FG — 08 — FG 10 mechanical creep speed units

A mechanical creep speed unit can
be retrofitted to Demag hoist units.

Conversion is done as follows:

1) Unscrew the four hexagon socket
screws holding the brake cover and
remaove the cover.

2) Screw the four stay bolts into the
end cap.

3) Fit creep speed gearbox with creep
speed motor to main hoist motor.
Tighten the four hexagon socket
nuts (8) or {only in the case of FG
08 with main hoist motor 140 KBH
and FG 10) socket head screws (5)
uniformly to the prescribed torque
(see table 4).

5.1 Brake

The creep hoist motor is supplied with
the brake adjusted for the minimum
_rotor displacement path [, .

As the brake lining wears down, the
path or rotor displacement increases
(see table 1) until movement is limited
by a snap-ring. Brake action then
ceases and the brake must be ad-
‘justed. It is therefore imperative to en-
sure, by regular maintenance, that
the brake is adjusted before the max-
imum rotor displacement is reached.

5.2 Main hoist motor

Adjusting the brake

1. Determine the path of displacement
in inspection window (1).

2. Hemove plug (4).

3. Herove screws (3).
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. . Creep hoist )

Range Main hoist motor reduction gear Creep hoist motor
DH 300 100 FG 06 71
112 FG 08 71
125 FG 08 80
DH 500 112 FG 08 71
125 FG 08 80
140 FG 08 80
DH 1000 125 FG 08 80
140 FG 08 80
160 FG 10 100
DH 2000 160 FG 10 90
200 FG 10 100
225 FG 10 112

4) Determine the path of displacement
in inspection window (1).
5) If the path of displacement is too

Table 1
Axialdisplacement of the shaft
Motor size Path of displacement
in mm (inch)
Iv min iwmas:
71, 80 1.5 (.039) 3.0 (.118)
100, 112 148 (.051) 3.5 (.138)
125, 140 2.0 (.059),4.0 (.157)
160 236071 4.5 (177

4. Adjustment can be made with the
adjusting key (see fig. 53). Set the
minimum path of displacement as
indicated in table 1 by turning ad-
justing nut (2) clockwise. One
revolution of the adjusting nut cor-
responds to a displacement of the

small or too great, see "“Main haist
motor — Adjusting the brake,” sec-
tion 4.3.1.

brake\cap on the FG 06 by .039 on
the FG 08 and FG 10 by .058.

. Bott brake shaft (10) and adjusting

nut(2)/together with screws (3).
Tightening torques for screws (3):
FG 06 = 5 fi/lb. ‘
FG 08 = 191¥ib.

FG 10 = 58 #t/b.




1 Inspection window
2 Adjusting nut

3 Adjusting screw

4 Plug

5 Nut

6 Brake disc

7 Brake lining

8 Adjusting screw

8 Retaining fing

10 Brake shaft

Fig. 53

Table 2

Size

FG 06

11015 |25 |18 [ 557 14 | 8 (10} 13

FG 08

110,20 |40 126 (84716 | 12 | 10 | 13

FG10

130( 25 | 55 | 36 [1247) 19 | 17 | 10 | 13

Adusting key

Cylindrical pins

FGOB= 5m6x1B
FGOB= Bmé6x24
FG10=12mé&x32

5.3 Main hoist motor
Fitting new brake linings

1.

Remove the four nuts (5) or socket
head screws (5) and remove creap
hoist gearbox with creep hoist
motor.

2. Remove retaining ring (9).
3. Remove screws (8) from the ad-

justing nut (2).

4. Insert 2 screws (8) into the tapped

holes of the adjusting nut and
tighten until the brake disc is sep-
arated from the adjusting nut. Un-
screw the adjusting nut and pull
brake disc {€) off the motor shaft.

5. Remove worn brake lining (7) from

brake disc (6).

9.
10.

. Moisten the inner surface of the

new brake lining with water (never
with oil) and drive it against the
brake disc with a press or by tap-
pingNightly all the way round until
the brake lining fits tightly in the
brake dise.

. Refit brake disc {6) to the shaft,

and turn the adjusting nut up to
the shaft collar. Then unscrew the
tensioning nut by 1.5 turns.

. Bolt brake dise{(6) and adjusting

nut (2} together with screws (8)

(for tightening torques see table 3).

Fit circlip (9) to the shaft end.

Fit creep hoist gearbox with creep
hoist motor to the main hoist

Table 3

Tightening torques
for adjusting screws (8)

Main mator Tightening

Size torque ft/ib.
100, 112 8
125, 140 18
160, 180 35

motor. Tighten the 4 hexagon
socket screws (5) or socket head
screws (5} uniformly to the pre-
scribed torque (see table 4).

11, In order to obtain full braking
torque more rapidly, switch motor
on and off repeatedly, thus wear-
ing in brake lining.
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5.4 KBA creep hoist motor
Adjusting the brake

1. Measure the path of displacement |,

2. Remove end plate with louvers (8).

3. Remave the four screws (5).

4. Insert 2 screws (5) into the tapped
holes of adjusting nut (4) and
tighten until brake disc (1) is sepa-
rated from adjusting nut (4},

5. Turn adjusting nut (4) anti-clockwise
until path of displacement |, ., as
shown in table 1 has been reached.

6. Replace and tighten the four
screws (5) to the following torques:
KBA 71/80 = 5 ftfib,

KBA 100 8 ft/lb.

7. Refit end plate with louvers (6).

Motor KBA
Fig. 54

Fitting a new brake lining

1

N

. Remove end plate with louvers (6)

and brake cover (2).

. Remove retaining ring (7).
. Remove the four screws (5) and

separate brake disc (1) from adjust-
ing nut (4) (see previous section,
item 4). :

. Remove adjusting nut {4) and pull

off brake disc (1).

. Remove worn brake lining (3) from

brake disc (1).

. Maoisten the rubber on new brake

lining with water (never with oil) and
press it anto brake disc (1). Tap the
brake lining with a rubber hammer
all the way round until it fits tightly
in the brake disc.

. Refit brake disc and adjust to a dis-

placement path |, .. {See table 1).

. For completion of assembly see

previous section “'Adjusting the
brake™ (item 6).

. Screw on brake cover (2) and end

plate with louvers (6).

Tahble 4
Size Base Screw tightening lorques in Ib/ft
material Main motor Creep hoist motor
Motor | Creep haist cover/ Motor/ Gearbox_| Bearing cover/ | Motor/ Intermediate flange/
size Gearbox casing | Creep hoist cover| caSing Gearbox Gearbox Motor
casing casing
71 BO 100
Screw
Verbus* DIN 912 Nut* DIN g12* Verbus Ripp*
Ripp Socket Socket
HD Screw HD Screw
FG 06 Al 100 — — — — g 33 33 14 — —_
] —_ 26 — 8 — — — - — -
Al 112 - — - — - — 56 19 | — | —
1 48 — — 19 51 58 — — — —
FG 08 Al 125 - - - — -~ - 56 - | % -
1 43 - — 19 51 56 — - —_ —
Al 140 - — — — — — 56 — 33 —
1) 48 — a7 — 51 56 — — — —
FG10 1) 160 200 — 159 — B9 200 48 — - 48

1) Grey Cast Iron

*Special metric sized safety screw. Do not replace with any other fastener. Replacements available from Demag.
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5.5 Oil Lubrication

The quantity and type of lubricant are
indicated on the data plate of the
gearbox.

5.6 Qil change

Qil changes at regular intervals in-
crease the service life of the creep
hoist gearbox. The old oil should be
drained at operating temperature. To
do this, first remove the air vent screw
at the top of the gearbox and then the
plug at the bottom, and the il will run
out. For the first oil change, we recom-
mend that the gearbox be flushed.
with oil of the same type as that used
befare for lubrication, butshaving a
viscosity of 46—68 mm2/s at 100°F.,
The quantity of flushing ail should be
approx. twice that specifieddfer lubri-
cation, Switch the motor on and alldw
the gears to run without load,
preferably in both directions of rota-
tion. Repeat this operation several
times, also in alternate directions of
rotation, to ensure that ali remains of
the old lubricant are drained, together
with the flushing oil, after the unit has
been run for several minutes.

See table 5 for the required gearbox
oil quantities.

Qil grades

For ambient temperatures of approx.
—10°F to + 120°F a gear oil of 220
mm2fs at 40°C with mild high-pres-
sure additives should be used, e.g.
BP ENERGOL GR-XP 220, Esso-
Spartan EP 200, SHELL Omala Oil
220 or Arral Degel BG 220, DIN
51502 CLP 220.

At higher or lower ambient tempera-
tures, the type of ¢il should be ad-
dapted to the specific conditions,

Under normal operating conditions the
oil should be changed after 10,000
hours of service. in exceptional condi-

Tahle 5

tions, e.g. increased ambient tempera- .
lures, we recommend that cil changes
are adapted to suit these conditions,

W Place the air vent screw at the highest possible

position on the gearbox

Oil quantity in litres
Basic Model live = 513 pines
4 FH 06 = 1
uo FGO8 = 2
FG10 =5
FG 06 = 0.6
U1 EEEE—'—-B ¢ FGO8 = 1.5
FG10 = 4
< FH 06 =1
w2 FGoB =2
FG10 = 5
FG 06 =0.6
U3 m ‘ FG 08 = 15
FG10 = 4
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6 Footposition and rope lead-off

Four different foot positions A, B, C
and D and three rope lead-offs 1, 2
and 3 can be obtained by rotating the
hoist unit about its longitudinal axis
{see figs. 55—58), -

The position of the motor terminal box
can be changed, staggered at 90°.

It the foot position is altered, it must
be ensured that the code number
stamped into the gearbox housing
(transmission ratio) always points up-
wards (see figs. 55—58).

Only then do we guarantee that the
gearbox is vented properly.

Demag hoist unit with rope guide

Model range Rope lead-off 1

a4 B,
DH 300 20° 25°
DH 500 20° 252
DH 1000 200 | 250
DH 2000 20° 25°

Demag hoist unit without rope guide

Model Rope lead-off
range

1 2 3

a, |Byla|Bz|as!B;
DH 300 |22°%/59°|34°|14°(67°|11°
DH 500 [23°|56°(36°(10°)69°| 9°
DH 1000 |25°]55°]40°|13°|66° B°

DH 2000 |22°]50°142°|15°|60°| 09

Indication of the position of the ter-
minal boxes for main hoist motor and
creep hoist motor (mechanical creep
speed unit).

The position is indicated by the code
numbers 0-1-2-3, ascending in anti-
clockwise direction when looking at
the motor end face.

The required position must be in-
dicated in accordance with the
selected position A, B, C or D.

4D1 341 44

Standard

Terminal box
location
H1
HO
H3
H1

Foot position

oOw>

code ne.

Terminal bax
Main liing motor

Foot position A

Fig. 55
Foot position B
e
/
Fig, 56
1 “ cade no. Foot position C
!
Fig. &7

CAUTION!
Note mounting positions
provided on DH 2000.

-

Fig. 58

401 306 44
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