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Scope
This document describes the training procedures and general safety policies to be observed while utilizing the cranes and lifting equipment at the 40m Prototype Laboratory.  It also describes the procedures for removing and replacing the “chamber doors”, ~200lb steel vacuum chamber doors, which are the most common use of the cranes in the 40m Lab. This document refers specifically to the 2 cranes at the End Stations of the Lab.  A companion document describes procedures unique to the folding crane at the Corner Station.  All 40m staff members who will work with or near the cranes must read and understand the entirety of this document. 
Description of the Cranes

· 1 Ton capacity David Round / Hercules Wall Cantilever Jib Crane

· One crane at each end station (2 total in the Lab)

· Each crane has the following features:

· Single 10ft span I-beam

· 180 degrees of rotation of the main I-beam

· Main beam is at 11ft hub height

· Model A1-D1 LO-HED, Type A overhead wire rope electric hoist

· Updated with VDF, variable frequency driven control

· This modification was implemented 18 March 1992 by Rosa Automation Engineering, Inc.
· For most applications, we use a Lift All 12" nylon sling with 3200 lbs capacity
Requirements for Operation of the Cranes
The following are required before a crane may be energized or operated:

· A step-by-step procedure manual (this document satisfies this requirement)

· An updated crane certificate from an outside, professional company

· Certification must happen at least every __________ months

· Certification must use at least a ________ lb test load

· Most recent certification: 4 October 2007 with 450lbs test load by Bonneville Crane Testing, Inc.  Contact person is Dorothy Nielsen 909-989-2504
· 3 trained and authorized crane operators

· Minimum requirement is one 40m experienced crane operator with 2 cognizant assistants (i.e. authorized crane operators from other sites)
Pre-Operation Checklist

This must be done in written form.  Print this checklist, check off items as completed.  Sign and date the checklist, and log it into the Crane Folder before loading the crane.
If the crane fails any inspections / tests, stop work immediately and notify Steve Vass.
Date: ___________ Name of Lead Crane Operator: ______________________________
Crane to be operated (circle):                End Station South                      End Station East
1. ( Steel Toe Shoes are worn by Lead Crane Operator and all personnel in the vicinity of the crane
2. ( Laser Safety Goggles worn by all personnel.  Plastic goggles only, no KG5 glass safety goggles
3. ( Visual Inspection of crane and area

a. Adequate room lighting

b. Inspection of overhead area – ensure that nothing is in a position to fall on personnel or equipment

c. Inspection of area below crane and load path – ensure that nothing is blocking any walking paths, and that load path is clear, including rotation of crane
d. Initial inspection of crane

i. No dripping oil

ii. Sling is not loose

iii. No exposed wires

iv. Cable has fewer than 10% of strands damaged

v. Crane is clean.  If it seems dirty, wipe it down.  This must be done with at least 2 people since it requires climbing a ladder to reach the top of the crane.
4. (Energize the crane by turning on the power at the wall switch

5. ( Turn the crane on by pushing the green Start button on the yellow hand-held control unit

6. ( Move to a safe distance from the crane, ~4-6 feet from the main beam. Do not ever stand underneath the crane

7. ( Test drive the trolley toward inside stop, observe the limit (~2ft from rotational axis)

8. ( Test the variable frequency drive.  Check that both slow (half-depress the button) and fast (fully depress the button) speeds work
9. ( Drive the trolley out ~8ft until it reaches the stop.  This is the maximum reach of the crane.  Ensure you are in an area clear of equipment for the remainder of checklist

10. ( Test drive jib down to ~shoulder height to inspect load-block (2 pulleys, swivel hook and hook latch)

a. Check 2 locked nuts on each side of load-block

b. Check for wear on the pulley wheels

c. Drive cables through and observe cleanliness and well-balanced horizontal position

d. Check swivel hook for cracks and deformation
e. Check latch spring for firm locking

11. ( Test drive load-block to the floor (in an area clear of equipment)

a. Check steel wire rope for twisting, kinking, wear or broken strands

b. Check that the wire rope seats in the pulley sheaves smoothly

c. Wipe steel wire rope with lint free wiper to check for residue

12. ( Test drive load-block upward to check for proper parallel reeving on the drum. Ensure that the wire rope never crosses over itself

13. ( Test drive load-block gently upward into limit switch chain.  Ensure that this disables upward drive, while allows downward drive

14. ( Test drive variable speed of load-block. Check that both slow (half-depress the button) and fast (fully depress the button) speeds work

15. ( Inspect sling for wear

a. Inspect sling for corner wear

b. Inspect sling for tears, snags, embedded particles, broken stitching, worn stitching

c. If there is any condition whichcauses doubt as to the strength of the sling, do not use it.  Replace the sling before applying any load.

16. ( Inspect the shackle and shackle bolt for cracks, nicks, deformation and wear

17. ( Place sling into hook, latch hook
Completing this checklist confirms that you have tested all operational functions of this 1 ton crane without load.  You acknowledge that the Lead Crane Operator has prime responsibility for the safety of all equipment and personnel, although all personnel should strive for optimal safe working conditions.

Signature of Lead Crane Operator ________________________________ Date _______
The following sections describe the procedures for safely removing a chamber door from one of the end test mass chambers.  As this is the most common application of cranes in the 40m Lab it is important for all crane operators to be comfortable with these procedures.

The load to be lifted with the crane is typically a side door of a chamber of the vacuum envelope.  These doors are 1 inch thick, 35 inches in diameter, and approximately 200lbs.  They are all attached (during normal operation) to the chamber with 16 bolts.  Each door has 2 critical areas which must be carefully watched during all lifting and moving operations: the finely ground surface near the outer diameter of the inside of the door which is used for sealing the O-rings, and the glass view ports.  Care must be taken to protect these super flat surfaces and the glass windows to ensure safe and functional operation of the 40m Interferometer.

While not directly in the scope of this document, it is important while working in the 40m Lab to maintain basic cleanliness procedures.  Please see T10XXXX for these details.
Pre-Loading Preparations
1. Position door holder stand within the crane’s reach (this is where the load will be placed)

2. If door will need to be moved to a different area, bring hydraulic lifter dolly (“Wesco”) and its door holder stand within the crane’s reach
3. Ensure all tools and supplies needed are easily accessible, including wrenches to loosen bolts securing door to chamber (see T10XXXX)

4. Ensure vacuum envelope and annuluses are at atmospheric pressure (“vented”). (See T10XXXX)

5. Re-think through entire plan (from loading the crane and lifting the door to securing the door in a stand), and confirm that it is in the 40m elog

6. Go through Pre-Operation Checklist, log it in the crane logbook

7. Ensure you have at least the minimum number of personnel required: One authorized team leader (Lead Crane Operator) and 2 helpers
8. Ensure all personnel in the area have safety equipment on, including steel toe shoes

Loading the Crane at an End Chamber with a 200 lbs Door
1. Rotate I-beam to be directly above the load

2. Drive trolley above load and lower load-block so sling is touching the top of the door

3. Attach shackle to the door by screwing in the 3/8 inch bolt until finger tight.  The ground (smoothed) side of the shackle should face the chamber

4. Remove 14 of the 16 bolts attaching the door to the chamber.  Leave the 2 bolts at the 10 o’clock and 2 o’clock positions in, with nuts loosened.  Note that the sling tension should still be fairly loose, and the door’s load should be sitting on the 2 alignment pins at the 9 o’clock and 3 o’clock positions
5. Drive the trolley away from the chamber by about 2-3 inches such that there is a small angle on the steel rope.  This will facilitate pulling the door away from the chamber

6. Put tension on the sling by bringing the load-block up slowly.  The sling should be tight enough that pushing on it with your finger results in a maximum of 1-2mm of deflection.  Note that you want the load to be shared between the crane and the pins, not yet entirely supported by the crane.  If the sling tension is too high, you risk lifting the entire chamber, however if it is too loose you risk having the full load on the alignment pins.  An experienced person should confirm the tension is acceptable before removing the final 2 bolts.

7. A “Door Handler”, who must have prior experience as Door Handler, holds the door against the flange and chamber (not holding any load, just preventing the door from moving)

8. A helper removes the final 2 bolts

9. Door Handler announces “Door is coming off” and forcefully pulls on the door to remove it from the pins.  Door Handler ensures that door does not swing back and touch alignment pins or any other part of the chamber (to protect the surfaces). Note that if the sling tension was correct the door should only move horizontally, and not up or down

10. Door Handler requests Crane Operator to move trolley farther away from the chamber

11. Door Handler and / or helper keeps hands on the door to guide it and protect it from swinging or hitting anything as it travels to the storage stand

12. Rotate I-beam to stand location and drive trolley so that door is aligned directly above stand

13. Lower door gently onto storage stand, while protecting the door from scratches

14. Remove shackle bolt from door

15. Clamp door with C-clamp to the storage stand to prevent tipping

16. Bring load-block to the fully up position, and drive trolley in toward the wall

17. Turn crane power off using the hand-held control box first

18. De-energize crane using wall switch
Post-Operation Checklist (Powering down the crane)
The Lead Crane Operator must go through this checklist before considering work for the shift complete.  This checklist delineates the steps required to safely store the crane between uses.  

1. ( Load-block is in the fully up position (almost touching the upper limit chain)

2. ( Trolley has been moved as close to the wall / rotational axis of the beam as possible

3. ( Crane has been powered down using the OFF switch on the yellow hand-held controller box

4. ( Crane has been de-energized by turning off the switch at the wall, at the base of the crane

Training Procedures and Requirements
This section describes the training procedures to become an authorized Crane Operator at the 40m Lab.

*****I’m not sure about this section…someone (Steve / Bob) needs to check it!!!******

1. Attend a crane safety training course offered at the 40m Lab by Bob Taylor, or at the Caltech Safety Office (???)

2. Receive site-specific crane training at the 40m Lab
3. MORE DETAILS……..
