1.33
HOISTS AND CRANES
1.33.1
Scope of Work

Furnish all labor, materials, and equipment necessary to complete the under running, single girder, bridge crane, air powered, wire rope hoisting units in SOFI/SLA Trim Room 120.  The trolley and bridge moving mechanisms shall be air powered in Room 120.

1.33.2
General

All equipment shall be designed for Class C service (moderate service) minimum as defined by the Monorail Manufacturers Association (MMA).  New cranes shall be completely factory assembled and electrically phased out before shipping.  Runway rails and bridge girders shall be made of a track fabricated from a special rolled "T" continuously welded to a commercially rolled upper "T".  "I" beam equipment will not be acceptable.  (The Monorail Manufacturers Association's specification is a part of these specifications and shall cover any details omitted herein.)

1.33.3
General Design Criteria
1.33.3.1
Definitions

Definitions of terms used in this specification shall be as used in the glossary of the MMA specifications.

1.33.3.2
Standard Specifications and Codes

Current editions or revision of the following specifications shall apply unless otherwise specified:



ANSI-C1 National Electrical Code



Louisiana State Industrial Safety Order



National Fire Protection Association, Standard No. 70, National Electrical Code, Article 610



Occupational Safety and Health Standards (OSHA), Subpart N, Section 1910; 179



Hoist Manufacturers Institute (HMI 100) Standard Specifications for Electric Wire Rope Hoists



American Institute of steel Construction (AISC) "Specification for the Design Fabrication and Erection of Structural Steel for Buildings"



American Welding Society (AWS) - Structural Welding Code D1.1-80 for Building and D14.1. - Latest Revision for Cranes



American National Standards Institute (ANSI) - Overhead and Gantry Cranes - B30.2.0



American Society for Testing and Materials Standards (ASTM) - ASTM A36 Structural Steel and ASTM A325 High Strength Bolts



American Gear Manufacturer Association (AGMA) Crane Service Factor and Crane Class



Underwriters Laboratory Standards (UL)



ANSI B30.11 Safety Code



MMA Specifications For Underhung Crane and Monorail Systems



ANSI B30.16 Safety Code for Overhead Hoists



HMI Standard Specifications for Electric Wire Rope or Chain Hoists and Hand Chain Hoists

1.33.4
Materials
1.33.4.1
General

All materials shall be new, and the complete overhead handling system shall be essentially the product of one crane manufacturer regularly engaged in the production of such equipment except as noted in attachments.

1.33.4.2
Service Class

All equipment shall be designed for Class "C" minimum (moderate service) as specified in the Lockheed Martin specifications for operation in normal ambient temperatures (zero to 40°C), and for normal indoor conditions free from excessive dust, moisture, and corrosive fumes.

1.33.4.3
Vertical Impact

An impact allowance shall be included in design calculations for trolleys, cranes, and runway rails.  The impact allowance shall be 1/2 percent of the rated load for each foot per minute of hoisting speed with a minimum allowance of 15 percent.

1.33.4.4
Runway Cross-Section

Runway tracks for new bridges for cranes shall be standard rolled structural "I" beams.

1.33.5
Design Criteria
1.33.5.1
Runway Alignment and Elevation

All runways for the new crane systems must be the same elevation as existing runways for crane system 75 to ensure compatibility for crossover from one crane system to another crane system.  Runways for the new crane system shall be aligned with the runways for the existing crane system.  Shimming shall be used as required to provide the proper elevation.

1.33.5.2
Runway Connection

The runway rails shall be bolted or clamped to the bottom flange of beams provided.  The supplier shall use only the existing bolt holes in the beams.  When there are no existing bolt holes or the existing bolt holes are not properly aligned, the runway rails shall be bolted to the overhead beams.

1.33.5.3
Hook Height

The new crane system shall be designed to have maximum hook height of 33'-6".

1.33.5.4
Clearances

The crane system including runways, girders, and hoist equipment must operate freely and without restrictions.  There shall be a minimum clearance of two inches from the lateral obstructions and three inches from the overhead obstructions.

1.33.5.5
Effective Concentrated Load (ECL)

The complete crane system 15 and 16 shall be designed such that the ECL shall be less than 15,300 lbs.

1.33.5.6
Rated Load

The rated load of the crane shall be plainly marked on each side of the crane bridge.  Each hoist shall be plainly marked with its rated load.  These markings shall be clearly legible from the loading position.

1.33.5.7
Brakes
1.33.5.7.1
Hoisting brakes shall be in accordance with Hoist Manufacturer Institute Specifications and ANSI B30.16 safety code for overhead hoists.

1.33.5.7.2
Bridge and trolley brakes shall have a torque rating of 50 percent of the rated motor torque and shall provide smooth deceleration.  Brakes shall be provided with adjustments for torque and for compensation for wear.

1.33.5.7.3
Hoists brakes shall be as described in paragraph 2.1.10 of the MMA Specifications.

1.33.5.8
Gears
1.33.5.8.1
All gearing shall be alloy steel, heat-treated, and shaved.

1.33.5.8.2
Overhung gears will not be acceptable except on motor pinions, and these only when firmly keyed to shaft.

1.33.5.9
Lubrication
1.33.5.9.1
All gear units shall operate in an oil bath and oil-tight case except the main drum gear and pinion which shall be in grease tight enclosure.

1.33.5.9.2
All oil cases shall be oil-tight and drip-proof.  Drain plugs shall be easily accessible, and oil fill pipes or plugs shall be of sufficient size to permit easy filling.  Collector pans are not acceptable.

1.33.5
Design Criteria (See Attachment)

1.33.5.1
General Design Criteria
1.33.5.1.1
Rails and Fittings

1.33.5.1.1.1
The rails shall be standard structural "I" beam rolled sections.

1.33.5.1.1.2
The rail size shall be computed based on the load positioned on the crane system such that it produces the most severe conditions of stress and deflection.

1.33.5.1.1.3
The total rail deflection shall not exceed L/450 of the span or 11/4 inches, whichever is the least.

1.33.5.1.1.4
Rail end stops shall be of the bolted type and shall be capable of withstanding the impact of a fully loaded crane or trolley traveling of 50 percent of the full load speed.

1.33.5.1.1.5
Rail sections shall be installed with bolted type splice plates to provide flush and level connections at the operating tread of the rail.  The maximum gap between the adjacent ends at load carrying flange is not to exceed 1/16 inch.

1.33.5.1.2
Runway Electrification

1.33.5.1.2.1
The conductor bar shall be UL listed and shall be made from smooth coat galvanized steel.  The insulation cover shall be rigid orange PVC rated at a minimum of 100 A continuous.  The cover shall be self-extinguishing with a heat distortion point of 160°F at 260 psi.

1.33.5.1.2.2
Conductors are to be complete with mounting clips, end caps, splices with covers, and power feeds.  Trolley and main line current collector shall be provided to suit type of conductor used and shall be proportioned to provide adequate capacity.

1.33.5.1.2.3
Current collectors shall be the sliding shoe type, spring-loaded, and designed to eliminate sparking and loss of contact.

1.33.5.1.2.4
Separate conductors shall be provided for each phase.  More than one conductor in a single enclosure will not be permitted.

1.33.5.1.2.5
The electrical phases of the runway electrification for Crane Systems 16 and 16 shall be compatible with Crane System 75.

1.33.5.2
Hoist Carrier
1.33.5.2.1
Trolleys 

1.33.5.2.1.1
Trolley assemblies shall be the articulating type.  Load bars shall be attached to yokes in such a manner to assure that all wheels are in contact with the operating flange at all times.

1.33.5.2.1.2
Yokes shall be forgings or malleable castings and shall be fixture machined.

1.33.5.2.1.3
The design shall be such to facilitate easy installation or removal of wheels at any point along the rail system without removing the trolley assembly from the rail.

1.33.5.2.1.4
Wheels shall be made from high alloy forged steel or bronze.  Wheels for air-operated units shall meet the requirements of Class I, Division 1, Group D.  The wheel tread shall be accurately machined to assure concentricity of axle and tread and hardened to 425-480 Brinell.  Wheel tread shall be unpainted.

1.33.5.2.1.5
Wheel axles shall be precision machined from high alloy heat treated steel.

1.33.5.2.1.6
Wheel bearings shall be double row precision ball bearings or tapered roller bearings lubricated and sealed at assembly.

1.33.5.2.1.7
Flangeless wheels with side guide rollers may be provided in lieu of flanged wheels for cranes.

1.33.5.2.2
Hoists

1.33.5.2.2.1
Hoists shall be cross-mounted with low headroom design with two part double reeving for plumb lift.  Hoist drum shall be grooved right and left.  Grooving shall be sufficient to permit two extra laps of rope.  Overlapping of rope will not be permitted.

1.33.5.2.2.2
Worm gears will not be acceptable in the hoist gear train.

1.33.5.2.2.3
Hoist rope strength (the rated load divided by number of parts of rope) must not exceed 20 percent of the normal breaking strength.  Rope length shall be no less than two wraps of rope remaining on drum when the hook is in extreme low position (lower limit).

1.33.5.2.2.4
The hoisting rope shall be 6 X 37 extra flexible, preformed, improved plow steel cable with fibrecore.

1.33.5.2.2.5
Hoist sheaves shall be cast steel.

1.33.5.2.2.6
Each hoist shall have a DC rectified, direct-acting, magnetic motor brake and a self-adjusting, weston-type mechanical load brake constantly lubricated and cooled in an oil bath.  Either brake shall be capable of stopping and holding the load independently of the other.

1.33.5.2.2.7
Each hoist shall be equipped with NEMA 12 geared limit switches which will limit the upward travel as well as the lower limit of travel.  Switches shall be an automatic resetting type.  Each hoist shall have a lower limit switch and a primary and secondary upper limit switch of separate types.  The primary upper limit switch shall be the geared type, and the secondary upper limit switch shall be the paddle type.

1.33.5.2.2.8
Each hoist shall be equipped with a load limit switch to prevent equipment overload.  The load limiter is to be set at 100 percent of rated load.  The load limits shall not be connected to the down coil.

1.33.5.2.2.9
Load blocks shall be enclosed and shall have anti-friction bearings.

1.33.5.2.2.10
Load hooks shall be forged steel or steel plate of proper thickness and neatly finished.  Hooks shall have spring safety latches.

1.33.5.2.2.11
The failure of any hoist controller components shall not permit excessive hoist motor speed in either direction.

1.33.5.2.2.12
An unplanned loss at the power source of one phase or complete loss of the power source voltage shall not permit excessive hoist motor speed in the lowering direction.

1.33.5.2.3
Pendant Controls

1.33.5.2.3.1
All movement of a crane system shall be controlled from a pendant control station.

1.33.5.2.3.2
All crane systems shall have a pendant control to operate the bridge, trolley, and hoist located on the trolley/hoist assembly.  This pendant control shall have a spring loaded, latching, retractable type torque reel capable of paying out to a maximum of 15 feet beyond the hoist.  The torque reel shall be mounted on a nine foot swing arm thus attached to the northwest corner of the trolley.

1.33.5.2.3.3
Pendant pushbuttons shall be spring-return to "off" position and shall be physically protected from accidental operation with guard rings encircling the pushbuttons.

1.33.5.2.4
Electrical

1.33.5.2.4.1
The maximum voltage in pendant pushbutton stations shall be 120 V AC.

1.33.5.2.4.2
Pendant pushbutton stations shall be supported to protect the electrical conductors against strain.

1.33.5.2.4.3
Pendant pushbutton station shall have a grounding conductor between a ground terminal in the station and the crane.

1.33.5.2.4.4
The enclosure shall be adequate to prevent electrical shock.

1.33.5.2.5
General Girder Bridges

1.33.5.2.5.1
Bridge girders shall comply with the paragraph on "Runway Rails and Fittings" and shall be equipped with suitable end stops as specified in paragraph 3.7 of the MMA Specifications for Underhung Cranes (latest edition).

1.33.5.2.5.2
Travel speeds, characteristics, and specific options are to be as noted in the attachments section of these specifications.

1.33.5.2.5.3
Double girder bridges shall be provided with crossbracing for the full span.

1.33.5.2.6
End Trucks

1.33.5.2.6.1
End trucks shall consist of structural steel weldments bolted direct to the crane bridge member, providing a rigid and square connection.  The ratio of crane span to wheel base shall be a minimum of ten to one.

1.33.5.2.6.2
Safety lugs shall be provided to limit the drop of the end truck to not more than one inch in the event of wheel, yoke, axle, or load bar failures.  Safety lugs shall be placed on both sides of the rail so that if failure occurs, the rail is centrally loaded about the vertical axis.

1.33.5.2.7
Crane Drives

1.33.5.2.7.1
Crane drives shall be a single speed 75 FPM drive.

1.33.5.2.7.2
Cranes shall be driven by a squaring shaft drive which provides traction by pressure of the drive tires on the underside of the track.  Each end truck shall be driven.  The drive shall include a heavy duty spur gear reducer specially designed for crane service with gears running in an oil bath.  Worm gears will not be acceptable.  The drive assembly shall be mounted at one end or at the center of the crane span.  The squaring shaft shall be supported by vertically adjustable, heavy-duty, anti-friction, self-alignment, cast bearing assemblies.  A solid rubber or polyurethane drive tire will be located at each end truck and will operate on the underside of the runway track.  The bearing pressure of the drive tires on the underside of the runway track shall be adjustable and maintained by spring-loaded bearing assemblies.  Chain and sprocket drives, open gearing design, pressed steel or non-adjustable pillow blocks utilized for line-shaft support will not be acceptable.

1.33.5.2.8
Bridge Controls


Controls for the cranes are to include the following features:



All controls shall be housed in a single NEMA 12 panel for protection against dust and moisture and shall be provided with a vertical hinged door to facilitate inspection of all control components.  This door shall be designed so that one man can provide service.



A fused manual disconnect switch with a lockable handle mounted through the panel door shall be provided and wired into the incoming circuit from the runway power collectors.



A magnetic mainline contactor is to be provided and operated from the pushbutton station.



All motor starters shall be adequately sized consistent with horsepower requirements for crane and hoist duty and shall be of the reversing type, fully magnetic, with mechanical and electrical interlocks.



Each motor is to be provided with motor running overcurrent protection.



Fusing shall be provided on the secondary side of the control circuit transformer.



A means for controlling acceleration must be provided.  Across-the-line starting is not acceptable.



The complete control panel is to be factory mounted and wired.  All wires within the panel are to be marked and terminated on coded terminal strips.



All wiring shall be in rigid conduit wherever possible.  Flexible conduit may be used on short runs where rigid conduit is not practical.



All reversing contactors shall have electrical and mechanical interlocking.



Each five ton capacity bridge shall be equipped with a system which will not allow more than one five ton trolley to be placed on the bridge at any time.  If this system requires any trolley mounted components, then all existing trolleys which can enter the new bridges via new or existing crossovers shall be modified to have this feature.  There are eight existing trolleys:  79, C33, 15, 16, 81, 11A, 11B, and C35 which can be used on the new bridges C42, C43, and C36.

1.33.5.3
Electrical Power

1.33.5.3.1
Electrical Equipment

1.33.5.3.1.1
Wiring and equipment shall comply with the provisions of Article 610, NFPA-70 National Electrical Code, current edition, including disconnecting means as required by paragraph 610-32.

1.33.5.3.1.2
Major electrical safety features shall be in accordance with ANSI B30.20, Overhead and Gantry Cranes.

1.33.5.3.1.3
Electrical equipment shall be installed in accessible locations and protected from dirt, grease, oil, and moisture.

1.33.5.3.1.4
Adequate electrical and thermal clearances shall be maintained for each crane system.  All wire and cable are to be protected from being skinned on sharp and rough edges.

1.33.5.3.1.5
Electrical equipment shall be so located or enclosed to prevent the operator from accidental contact with live parts under normal operating conditions.

1.33.5.3.1.6
The power voltage shall be 480 V, three phase, 60 Hz.  The control voltage shall be 120 V AC.  The voltage at pushbuttons shall not exceed 120 V.  All motors shall be TENV with a 30 minute time rating.

1.33.5.3.1.7
Hoist motors shall have Class F insulation (rated 30 minutes with 75° rise above an ambient temperature of 40°C).

1.33.5.3.1.8
All motors shall be provided with antifriction bearings.

1.33.5.3.1.9
Control systems may be magnetic, solid-state, static, or in combination as specified.  Bridge and trolley controls shall be plain reversing unless otherwise specified.  Reversing contactors shall be mechanically and electrically interlocked.

1.33.5.3.1.10
All wiring between motors, feeders, panels, etc. shall be run in rigid conduit.  All wiring shall be color coded.  All control panels shall be in NEMA 12 enclosures.  All solenoid coils and relay coils shall have Class B or better insulation.

1.33.5.3.1.11
Magnetic control shall have contactors of sufficient size for crane and hoist duty consistent with the horsepower and voltage of the motor or motors with which they are used.

1.33.5.3.1.12
Solid-state power components such as thyristors, diodes, etc. shall be rated in accordance with the horsepower, voltage, and time ratings of the motor or motors with which they are used.

1.33.5.3.1.13
Static power components such as rectifiers, reactors, etc., as required, shall be rated in accordance with the horsepower, voltage, and time ratings of the motor or motors with which they are used.

1.33.5.3.1.14
Where more than one motor is employed on a crane, each motor shall have individual overcurrent protection.  In the case that two or more motors operating a single carrier or crane are controlled as a unit by one controller, the motors with their leads may be protected by a single overcurrent device.

1.33.5.3.1.15
The continuous ampacity of the motor rated disconnect switch or circuit breaker required shall be not less than 50 percent of the combined short-time ampacities of the motor, nor less than 75 percent of the sum of the short-time ampacities of the motors required for any single crane operation.

1.33.5.3.2
Electrification

1.33.5.3.2.1
Power shall be supplied by means of enclosed-type contact conductors mounted parallel to the track.  Conductors shall comply with the provisions of Article 610 of the National Electrical Code.

1.33.5.3.2.2
Ampacity of contact conductors shall be 100 A minimum.

1.33.5.3.2.3
The electrical phases shall be compatible with Crane System 11.

1.33.5.3.3
Crossover Operation and Control


The crossover controls shall be mounted on the columns and shall include the following features:



The Contractor shall receive power for operation and control of the crossovers from the runway rails.



All wiring shall be encased in rigid conduit wherever possible.  Flexible conduit may be used on short runs where rigid conduit is not practical.



A transformer shall be provided to reduce the control voltage to 120 V AC.



A separate light will illuminate when each crane system is in proper alignment for crossover operations.



A separate light will illuminate when the interlocks are engaged for each of the two crane systems that are aligned for crossover operations.



Separate pushbuttons shall be provided to latch and to unlatch the interlocks for each of the two crane systems aligned for crossover operation.



Pushbutton controls shall be spring-return to the "off" position and shall be physically protected from accidental operation with guard rings encircling the pushbuttons.



Load blocks shall be enclosed and shall have anti-friction bearings.



Load hooks shall be bronze for Room 120.  Hooks shall have spring safety latches.



Failure of any hoist controller component shall not permit excessive hoist motor speed in either direction.

1.33.6
Installation
1.33.6.1
Painting 

Matin Marietta will accept the vendor's standard method of cleaning.  A primer coat shall be provided according to the vendor's standard procedures.  Finish enamel paint shall be applied by the vendor prior to shipment.  The color shall be safety orange (Federal Specification No. 595A Color No. 22246) for electric rails, safety yellow (Federal Specification No. 595A, Color No. 23655) for all other parts, or as directed by the Lockheed Martin Engineer.

1.33.6.2
Runway Rail Suspension
1.33.6.2.1
All necessary clamps, bolts, shims, and other fittings from which the rail system is suspended shall be provided as part of the overhead rail system.

1.33.6.2.2
Rigid suspensions shall be obtained by bolting or clamping the runway rail directly to the supporting steel.  When there are no existing bolt holes or the bolt holes are not in proper alignment, the runway rails shall be clamped.  Under no circumstance shall be building roof beams be flame cut, drilled, or welded.

1.33.6.2.3
All suspension fittings shall be furnished with S.A.E. Grade 5 or ASTM A-325 mounting bolts.

1.33.7
Submittals

For required submittals, see Division II of this specification.

1.33.8
Functional Checkout Procedure
1.33.8.1
Completely test crane systems in accordance with Division VII of this specification, "Functional Checkout Procedures".

1.33.8.2
The functional checkout procedure shall include the following items:



Verify that all supports for the crane runways system are installed and are secure.



Verify that the hoist has been furnished with an adequate length of cable to permit the lower hook to reach floor level.  The cable must be in the proper grooves on the hoist drum, and the reeving between blocks should not cause twisting of the lower block or permit contact between supporting parts of cable.



Verify that all hoisting speeds have been tested.



Verify that all trolley speeds have been tested.



Verify that all bridge speeds have been tested.



Verify that runway may be traveled without binding.



Verify that all mechanical connections are secure and proper lubrication has been provided for gearboxes, shaft bearings, etc.



Provide proof loading in accordance with section 1.33.9.

1.33.9
Proof Loading Procedure

A test load of 125 percent of the rated capacity of the system shall be used unless stipulated otherwise by the crane manufacturer or supplier.  The load will be furnished by the Owner.  During the test, temperatures and electrical currents should be monitored to prevent damage during these intentional overloads.


1.
Energize air power.  Test the controls.


2.
Start the test with the bridge at the north end of the runway and the trolley near the center of the bridge.


3.
Raise the hook until stopped by limit switches.


4.
Lower the hook to the floor.  As the hook is being lowered, check that the spooling of the cable on the drum is uniform and in grooves.  Be certain that supporting cables between blocks do not cross or rub.


5.
Connect the test load to the hoist hook.  Raise the load until stopped by limit switches.


6.
Begin lowering the load.  When it is within two feet from the floor, throw the disconnect switch (emergency stop).  Brakes should hold load without slipping.


7.
Rack the trolley to the east end of the bridge until the stops prevent further stops.


8.
Travel the bridge southward to the end of the runway until the stops prevent further travel.


9.
Rack the trolley to the west end of the bridge against the stops.


10.
Travel the bridge northward to the end of the runway until the stops prevent further travel.


11.
Remove the test load.  Check the hoisting cable for signs of excessive load.

Attachment A
Design Data Sheet for New Cranes
SLA 561 Spray Booth Room 147

Location

Between column lines 14 and 15


Type


Underhung, overhead traveling, air motor operated, single girder bridge crane


Classification

Moderate Service MMA Class "B" Service Classification.


Capacity


Bridge
1/2 Ton



Trolleys
1/2 Ton



Hoist
1.2 Ton


Number of Runways Rails, Runway Length

Two, 32'-0"


Span


30'-0"


Beam Location

Bottom of beams approximately 14'-5" above finish floor


Hook Height


Operating hook height
11'-5"



Maximum hook height
11'-5"



Limit Switch hook height
11'-5"


Speeds


Bridge
Variable, 75 FPM maximum



Trolley
Variable, 60 FPM maximum



Hoists
Variable, 28 FPM maximum


Control

Pendant control as per section 1.33.5.3.3


Air Power


Bridge/Trolley/Hoist



Controls

STD SPEC
1.33 - 3

