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1.0
Scope

This document covers the operating procedures to set up and use the 42 Strand Cabling Machine.  This process involves installing the wire strand spools on the drum spindles, threading the machine, installing the leader, and setting up the turk head.
2.0
Equipment/Materials

2.1
42 Strand Cabling Machine
3.0
Operating Procedure
Safety Note:  Before starting, avoid any rotating assemblies from snagging on clothes or jewelry.

· Avoid wearing loose fitting clothing and remove all jewelry.
· Maintain sleeves above the elbow.

3.1 First Pass:  Cable Forming Procedure

Note: 
Keystone of the cable may be performed in a single pass as required by the specific cable 


traveler.

3.1.1 Load the appropriate amount of spools of strands, per traveler, onto the clutch assemblies.  The spool clutch assembly can be rotated to allow loading of the spool by depressing the spring on the inside of the drum. Ensure the spools are engaged with the locking pins, and the clutch assemblies are returned to their proper position.
3.1.2 Turn ON power to machine and set the work/set up switch to set up.
3.1.3 Place strand puller into caterpillar approximately 4” and clamp to hold in place.

3.1.4 Install turk head and engage worm into worm gear using the IN MOTOR control button.

3.1.5 Remove top roller assembly of turk head.

3.1.6 Turn strand tension power ON, set tension to approximately 20 (or for 0.7mm use 120, for 1.00mm use 150), and strand tension fault switch to OFF.

3.1.7 Install shaping mandrel.

3.1.8 Thread first front strand through outer hole, along wheels, through faceplate hole, through white Teflon guide, and through turk head.  Connect to strand puller.

3.1.9 Manually rotate the drum and thread the remaining strands, alternating front and rear locations through the white Teflon guide.

3.1.10 Close all doors and guards that may have been removed.

3.1.11 Turn up the speed control knob and slowly pull a few inches of strand out to apply tension to the strands and then return speed control to zero.  Check all of the strands and verify that they are properly installed.

Note: At this time plug in a large soldering iron that will be needed shortly.

Keep soldering iron away from anything that is combustible or that can be damaged from the heat.
3.1.12 Using the turk head adjustment wrench, install turk head top roller and slowly rotate dial toward the zero setting, clamping down on the strands.

3.1.13 Place the Work/Set up switch to the WORK position.

3.1.14 Extend the Teflon ring to limit and move the turk head in to the 39mm setting.
3.1.15 Turn on the two digital indicators, start the computer program, and set in the cable making parameters.

3.1.16 Turn up speed control to start the machine at a slow speed.

3.1.17 As the strands begin to twist and are pulled through the turk head, move the turk head in to the setting as needed to achieve the appropriate dimensions.

3.1.18 As the cable begins to take shape, clamp the cable with long nose vice grip pliers.
3.1.19 Using the turk head adjustment wrench, adjust the dial to the zero setting on the turk head.

3.1.20 After a few inches of formed cable, stop the machine to measure the cable size and the pitch angle.

3.1.21 Attach cable lubrication system to turk head and set to two drops every rotation of the spindle drum.

3.1.22 Determine whether the cable thickness and width need to be increased or decreased.  Start the machine to a slow speed and adjust the top and side rollers accordingly.

3.1.23 After a few inches of cable have been shaped, stop the machine and measure the cable size, the pitch angle, and make the needed adjustments required by the cable traveler.
3.1.24 Solder the lead end of the cable and remove the pliers.

3.1.25 Start the machine to a slow speed, keeping fingers clear of moving rollers and cable; adjust the top and side rollers accordingly.  Measure the cable width and thickness as the machine is running, and make necessary adjustments to the top and side rollers until desired size is obtained.

3.1.26 As machine is running, continue to measure cable width and thickness, with automatic measuring device, at several points to ensure correct size.  Make adjustments as needed.

3.1.27 As cable enters the caterpillar the clamping pressure may need to be adjusted.

3.1.28 Continue to run machine until the soldered lead end of the cable is long enough to be clamped to the take up reel, and then stop the machine.

3.1.29 Manually position the take up reel to the inner limit, clamp the cable lead end of the cable to reel and rotate the reel to apply a slight tension to cable.

3.1.30 Reset the cable length counter.

3.1.31 Turn up speed control to start the machine at a slow speed and set the strand tension fault switch to ON.

3.1.32 Increase speed as desired and continue measuring cable to ensure proper size.

3.1.33 Make desired length of cable.  When nearing the end of the spools of strands reduce machine speed.

3.1.34 The machine will stop when the first spool of strand is empty.  Solder the tail end of the cable near the turk head and cut cable at solder.

3.1.35 Place Work/Set up switch to the SET UP position and strand tension fault switch to the OFF position.  Run machine until cable is free of caterpillar, stop machine, and secure cable end to reel.

3.1.36 Remove turk head top roller assembly.  Using the out button remove the turk head assembly from the track.

3.1.37 Remove the strand spools from the machine.

3.1.38 Slide Teflon ring and roller assembly back to limit.  Remove shaping mandrel.

3.1.39
Stop the machine, remove and label the reel of cable, and turn off power to the machine.
3.2 Second Pass:  Keystone the Cable (If required)
3.2.1 Remove the reel of cable from the machine.  Mount the reel onto the reel stand with the cable coming off using a clockwise rotation.
3.2.2 Position and bolt the keystone roller assembly on the machine.
3.2.3 Position the reel stand at the left end of the machine.  Feed the cable over the roller, through the door and the drum support shaft.
3.2.4 Open the keystone rollers to maximum feed the cable through the rollers and pull through to the caterpillar.
3.2.5 Turn speed control up to slowly run machine and feed cable into caterpillar.  After 4-6” of cable are in the caterpillar, stop the machine.
3.2.6 Assemble the automatic cable measuring device off line and zero the digital indicator using the cable size gauge.
1. Position and lock top assembly in place using the two pins.
2. Set the measuring device power switch to ON.
3. Place cable gauge in measuring assembly with the beveled corner toward you and to your right.
4. Press and hold the clamp button on the control panel until the clamp light comes on. Press the ZERO button on the digital indicator.
5. Press and hold the open button on the control panel until the open light comes on. Reposition the gauge and clamp again.  Check that the indicator reads zero, reset zero if needed.
6. Clamp and unclamp on gauge several times to verify indicator zero setting.
3.2.7 Disassemble measuring device, place on track, and reassemble around the cable.  Move measuring device to the left end of the track.
3.2.8 On the keystone roller assemble close the gap between the rollers and apply some pressure to the cable.  Mark the cable where it exits the rollers.
3.2.9 Run the machine until the mark on the cable is 2 or 3 inches past the measuring device clamping area.  Stop the machine.
Measure the cable by pressing the clamp button on the control panel. If the reading is positive the cable is oversize and more pressure needs to be applied to the cable by closing the space    between the rollers. If the reading is negative the cable is undersize and the space between the rollers needs to be increased. Press the unclamp button. Adjust the rollers, mark the cable, and run the machine until mark is past the clamping area. Measure the cable.

Repeat this step until desired cable size as achieved.

3.2.10 Continue to run machine until the soldered lead end of the cable is   long enough to be clamped to the take up reel, and then stop the machine and the computer program.
3.2.11 Manually position the take up reel to the inner limit, clamp the cable lead end of the cable to reel and rotate the reel to apply a slight tension to cable.
3.2.12 Start the computer program and set in the cable making parameters and measuring intervals. Reset the cable length counter.
3.2.13 Run the machine at a slow speed and set the measuring device manual/auto switch to auto.
3.2.14 Monitor the cable size from the plot on the chart and adjust the size as needed. Increase the machine speed as desired.
3.2.15 Run the machine until the soldered end of the cable nears the keystone roller assembly. Stop the machine and open the space between the rollers. Slowly run the machine pulling the end of the cable through the rollers. Continue until cable exits caterpillar and can be secured to the reel.
3.2.16 Stop the machine, remove and label the reel of cable as required by the specific cable traveler, and turn off power to the machine.
4.0
Emergency Shut-Down Procedure
4.1
Press the red Crash button on the Main Control Panel, above the turk head.
4.2
Turn off the Disconnect Switch on the East Wall  from (PHP-1B-VII-2A CKT 2).
5.0
Lock-Out/Tag-Out Procedure
	Prepared By:

Luciano Elementi
Date: 10-23-08
	TD Magnet Systems


Tooling, Instrumentation & Controls
	Phone Extension:      6767

	Reviewed By: 

Miguel Nunez
Date:  10-23-08
	TD Magnet Systems


Electrical Coordinator
	Phone Extension:     4160

	Approved By:

Michael Lamm
Date: 10-23-08
	TD Magnet Systems


Department Head
	Phone Extension:     4098



	Equipment identification/description:

7 meters long curing press.

	Purpose:

     The purpose of this procedure is to identify specific hazardous energy sources associated with this machine and the methods used to lock and tag them out to allow safe servicing.  This procedure is an implementation of Fermilab ES&H Manual, Chapter 5120-Control of Hazardous Energy Sources for Personnel Safety.


The authorized repair person(s) shall perform the following steps before maintenance work is permitted:

1. Prepare-The authorized employee shall review this procedure and understand the hazards involved and how to control them.

2. Notify-The authorized employee shall notify the Machine Operator and the Shop Manager that the machine will be shut down and locked out.

3. Shut down-The authorized employee shall shut down the machine using the normal stopping procedure.

4. Isolate-The authorized employee shall isolate and tag out the machine from the following energy sources:

a. Open the contactor from the front panel control (STOP Push button).
b. Open the Disconnect Switch on the East Wall (PHP-1B-VII-2A CKT 2) apply the appropriate LOTO lock and tag.
c. Apply the appropriate LOTO lock and tag.
Verify
d. Ensure that all the energy sources have been relieved and isolated by using the normal controls to attempt to start it.

THE MACHINE IS NOW LOCKED OUT AND REQUIRED WORK MAY PROCEED.
Return of the machine to service:

The authorized repair person(s) shall perform the following steps before maintenance work is permitted:

1.
Check equipment.  Check the machine and the immediate area around it to ensure that nonessential items have been removed and the machine is ready for safe operation.

2.
Check work area.  Make sure that all unnecessary tools and other equipment will not impede operation and any other personnel are safely positioned.

3.
Verify.  Verify that all controls are in the neutral or off position.

4.
Remove locks and tags and re-energize.  The authorized employee(s) who installed the lock(s) and tag(s) shall remove them and then may re-energize the machine.

5.
Notify.  Notify the Building Manager and the Process Supervisor that the repair work on the machine is complete and that it may be returned to service.
6.0
Special Precautions
6.1
None.
7.0
Test Reports
7.1 Logbook
7.1.1 A log and traveler must be maintained for QA and inventory of all material that is needed for cable fabrication.

7.2 Checklist

7.2.1 Each step in the Operation Procedure is to be checked off as completed by the operator and/or the Responsible Authority.  They should sign the completed traveler and the signed check off sheet be copied and inserted in the traveler.
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