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7.
Connecting
Note:  AC, power, and grounding connecting requirements are specified in Chapter 9.

7.1
General Requirements
7.1.1 All connections made over solder or on terminals with soldered connections shall be soldered.

7.1.2 Connections made with un-tinned wire do not require soldering, simply because they are un-tinned or not plated.

7.1.3 All DC/grounding wire connections terminated under screw heads shall be made with an approved ring connector. “Fork” connectors are allowed for DC power terminations, but only if they are of the flanged “locking” type.  Fork connectors are prohibited for use in grounding connections. Stranded wire shall be tinned to the extent of forming a solid conductor-end prior to being inserted into any threaded compression connector.

7.1.4 All single-hole and two-hole terminations for power and bonding/grounding shall require the use of a lock washer, except where double or locking nuts are standard. Use shake proof (star) lock washers under mounting screws and split ring lock washers with bolts and nuts.  Lock washers shall not be placed between the connecting terminal and the contact surface.

7.1.5 All terminals, lugs, and connection points shall be free of contamination and previous connecting materials; i.e., corrosion, paint, grease, dirt, etc.

7.1.6 Plated surfaces, such as silver or lead-plated copper, etc., are plated to prevent oxidation and reduce contact resistance and, therefore, shall not be sanded or abraded. If cleaning is required, wipe with a dry cloth.

7.1.7
All types of connections shall be secure (tight) and shall conform to manufacturer’s torque requirements where specified.

7.1.8
Coaxial connectors installed shall be of the type specified in the job or installation instructions, or manufacture’s documented requirements.

7.1.9
All cables/wires shall be connected as identified in CenturyLink StandardConfiguration documents, installation specifications, or manufacturer’s requirements.
7.2
Coaxial Connections and Test/Turn-up Parameters
Correct crimping practices and components shall be used as specified by the manufacturers' of the connector components and crimping tools. All Coax connections shall be made using manufacture’s approved tools and procedures. Field testing of all new coax connections shall be accomplished per manufactures recommendations. For DS3/STS-1 connectors the following process shall be used.

7.2.1
Coaxial Cable Signal Level Test

Measure a terminated signal level of 0db, +/- 2db. The acceptable range is -2db to +2db. (NE) where the coaxial cable terminates must have a DS3 card installed.  If unavailable, a second test set can be used for end-to-end testing over the coaxial cable being accepted.

Note: Testing to a physical loop-back, e.g., a barrel connector, is NOT considered valid for this application.

•
Verify that all crimped connectors have been properly installed and tightened per manufacturer specifications.

•
The cable length must be within acceptable limits per COLLOE-JA-01-0003, SECTION V – DIAGRAMS AND TABLES OF MAXIMUM CABLE LENGTHS or DSJA03011, DS3 REGENERATION ALL STATES NETWORK DSC, SECTION 3.0 – CABLE LENGTH LIMITS).

•
COLLOE-JA-01-0003, SECTION V – DIAGRAMS AND TABLES OF MAXIMUM CABLE LENGTHS or DSJA03011, DS3 REGENERATION ALL STATES NETWORK DSC, SECDTION 3.0 – CABLE LENGTH LIMITS).

•
Network element LBO settings are correct based on cable length and makeup. Refer to appropriate manufacturer documentation to verify settings.

Note:  If the Service Supplier is measuring the signal level provided by the network element at the DSX3/Equal Level Point, then connect a test cord between the OUT jack of the DSX and the RECEIVE jack of the test set.

•
Measure a terminated signal level of 0db, +/- 2db. The acceptable range is -2db to +2db.
•
Next, following instructions provided in the appropriate NE documentation, perform a LINE loopback on the DS3 facility.

•
Connect a test cord from the IN jack of the DSX3 to the TRANSMT jack of the DS3 test set. Option the test set to send test pattern 2^23-1, MODE = M13. At the DSX3 OUT jack, measure a terminated signal level of 0db, +/- 2db. The acceptable range is -2db to +2db.
Note: If the Service Supplier is using a second test set to generate a signal, option the test set to send test pattern 2^23-1, MODE = M13.

•
Connect the test set TRANSMIT jack to the COAX being accepted using a test cord equipped with the appropriate connector type at the NE end of the cable.

•
At the DSX3 OUT jack, measure a terminated signal level of 0db, +/- 2db. The acceptable range is -2db to +2db.

•
Insert the signal into the IN DSX3 jack and measure it with the test set on the NE end of the cable.  Place a 45˚ bend ahead of the connectors to verify error-free operation during the acceptance.

•
Verify Signal Level is within limits and Pulse Shape test indicates PASS.

7.2.2
T-BERD 310 Test Set Optioning
7.2.2.1 Transmit set up: MODE = M13 PATTERN = 2^23-1

7.2.2.2  Receiver set up:
•
Under Results 1, toggle to SIGNAL with right most selector switch.
•
Toggle to DBdsx with left most selector switch to view signal level.
•
Toggle to Summary with left most selector switch and verify “All Results OK” is indicated. Errors will be displayed if they are present.

7.2.1.2   The results of all tests shall be recorded on RG47-0157.  Copy of test records shall be left in the job packet.

7.2.2 A CenturyLink approved or manufacturers' specified crimping tool shall be used.
7.2.3 Center conductors shall be secured in the method specified by the manufacturer for the component being used. The component shall either be soldered or crimped, but not both.

7.2.4 Components shall be crimped once only, multiple crimps shall not be allowed.

7.3
Connectable Cables
Connectors shall be properly mated and secured with an approved method; i.e., clips, screws, tie wraps, hook and loop systems, etc.

7.4
Crimp Compression Connectors, Splices, and Taps
7.4.1 Aluminum connectors/lugs are not authorized for use in CenturyLink  locations. Copper/tinned copper connectors/lugs shall be used.

7.4.2 All crimp compression connections shall be made using approved commercial connectors shall be properly made with the correctly sized connector and installed to the manufacturers' requirements pertaining to the wire gauge, type of wire, type of lug, and the crimp compression tool used.

7.4.3 Wires shall be inserted to the full depth of the lug.  For wire larger than 10 AWG (and up to 2 AWG), the wire shall be inserted into the lug to a depth within 1/8 inch of the inspection hole.   For wire sizes larger than 2 AWG, the insertion depth shall be within 1/4 inch of the inspection hole.
7.4.4 The space between the wire insulation and the bodies of connectors and lugs shall be kept to a maximum of one eighth of an inch. If necessary, field prepared connections may use transparent (clear) heat shrinkable tubing when insulation is required to protect the connector from shorting and/or the connector barrel extends beyond the edge of a protective cover.  The use of any other color of heat shrinkable tubing is strictly prohibited.

7.4.5 All connections shall be accessible for inspection. Power conductor H-taps shall be taped with plastic electrical tape, have covers applied, and the covers secured with 9 cord. Ground connections made with C-taps/H-taps do not require protective covers.

7.4.6 All connections shall be free of sharp edges, fins, or burrs caused by the crimping process.

•
Crimps shall not extend onto the tang area.

•
Individual crimps may not be re-crimped after initial application.

•
Only one wire shall be crimped in a connector barrel.

7.4.7 Compression crimps shall be permitted on solid wire, 16 gauge and smaller, and on solid 2 AWG tinned copper conductors used specifically for internal connections to the ring ground system (Refer also to Par. 11.9).  Connectors used on solid 2 AWG shall be specifically intended for use on solid wire.
7.4.8 Parallel H-tap or C-tap connector covers for battery and battery return cables shall be secured with 9 ply cord. 
Parallel connectors shall not be located on cable rack cross-straps, stringers, vertical runs or any other metallic object, which will cause pressure to be exerted on its protective cover. Parallel connectors shall be located (and staggered) within the space between cable rack cross-straps when run on the lowest cable layer and are permitted on the cable rack per Par. 5.6.


7.4.9 Butt or reducing splices for power connections are required to be insulated with clear manufacturer heat shrink tubing.  Butt or reducing splices for grounding connections are not required to be insulated.
Note:  If the manufacturer heat shrink tubing is not available, two layers of standard clear heat shrink is permitted.
7.5
Quick Clip/Slotted Beam Connections
7.5.1 Quick clip terminations shall be made with the correct tool, properly inserting the wire into the working portion of the terminal, and shall be secure.
7.5.2 Only one wire of the proper size and type shall be engaged in each terminal slot, wire ends from previous connections shall be removed.
7.5.3 Textile (cloth) insulated wire shall not be terminated in slotted beam terminals.

7.5.4 Conductors shall not be placed on deformed terminals.

7.5.5 Previously terminated wire ends shall not be re-terminated; use new wire ends.
7.5.6 Wire ends shall clear metallic parts by one thirty-second of an inch, minimum.
7.5.7 Wire ends shall protrude one sixteenth of an inch beyond the edge of a clipped terminal.

7.6
Soldered Connections
7.6.1 Connections shall be soldered so as to provide a secure metallic connection between the parts.  Solder used shall be 60/40 rosin-core solder.

7.6.2 A minimum of one and one quarter turns shall be made on all soldered, wrapped connections.

7.6.3 Pig tail components shall be soldered, unless the component is specified by the manufacturer for wire wrap installation, or is modified to add leads suitable for wire wrap connection. Wire wrapped components shall have a minimum of five conforming turns.  See 7.8, “Solderless / Wire Wrapped Exhibits.”

7.6.4 Solder shall flow and encompass the entire exposed length of the terminal connections.

7.6.5 Sufficient heat shall be applied to connections to prevent cold solder joints. The installer shall consider heat sinks if adjacent components or connections could be damaged by excessive heat.

Solder connections may only be made where approved. Terminals that are not tinned or capable of being tinned, shall not be soldered.

7.6.7
Minimum Clearances for Soldered Connections

A minimum clearance of 1/32 of an inch shall be maintained between adjacent soldered connections or soldered connections and metal work.

7.7
Solderless Wire Wrapped Connections
“Solderless/Wire Wrapped Exhibits,” are established standards, and compliance to these standards are recommended. Exemptions listed in Section 7.8, “Solderless/Wire Wrapped Connections,” are intended to be for 20-26 gauge wires only.

7.7.1 Solderless wire-wrapped connections shall be secure and shall conform to the consecutive turns/wraps requirements shown in Figure 7-2 “Minimum Wraps.”

7.7.2 All connections not meeting the minimum requirement shall be re-terminated using the solderless wrapped technique.  This may require:
•
Complete re-skinning of the existing lead.

•
Running a new lead.

Soldering only when the above conditions cannot be met and are not specifically prohibited by other requirements.

7.7.3 Clearances for Solderless Wrapped Connections

Examples of deficiencies: Overlaps, excessive separations, excessive shiner (+1/8 inch), excessive tail (+1/8 inch), or lead that has been previously terminated.  Solderless Wrapped Connections shall be located at the base of the terminal or adjacent to previous connection(s).

7.7.4 A minimum clearance of 1/32 of an inch shall be maintained between adjacent connections or connections and metal work.

7.7.5 Separations between adjacent wraps shall not exceed .005 of an inch for 20, 22, 24, and 26 gauge wire; .003 of an inch for 28 and 30 gauge wire.

7.7.6 Wire end projections shall not jeopardize minimum clearances and shall be less than 1/8 inch in length.

7.7.7 Insulation shall be within one eighth of an inch of terminal.  Exception: 28 and 30 gauge wire shall have one full wrap of insulation before wire wrapping begins.  This requires the use of a bit designed to provide a “modified” wrap.  The turn of insulated wire shall not count as 1 of the 7 minimum consecutive conforming turns.  Use of a “modified” bit by the installation Service Supplier for wire wrapping in any application other than that listed above (e.g., distributing frame blocks, equipment shelf backplanes, etc.) is prohibited.

7.8
Solderless Wire Wrapped Exhibits
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Figure 7-1 Solderless Wrapped Connecting
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Figure 7-2  Minimum Wraps
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Figure 7-3 Example of Good and Bad Wire Wrap
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SOLDER ON TERMINAL
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24 GA
SOLDER ON TERMINAL OR
ANY CONNECTION; SOLDER AT CONNECTIONS (REQUIREMENT NOT MET)

REQUIREMENT MET; MINIMUM OF TWO ADJACENT WRAPS SOLDERED.
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EXCESSIVE SHINER CAUSING SHORT WRAPS AND POSSIBILITY OF A CROSS.  CANNOT BE CORRECTED BY SOLDERING

REMOVE AND REWRAP. SOLDER IF SLACK DOES NOT PERMIT IT.   3 WRAPS DESIRABLE; 1-1/4 WRAPS MIN.
[image: image22.png]


[image: image23.png]


WIRE END PROJECTS
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1  2   3  4   5  6
EXCESSIVE END CAUSING SHORT WRAP MUST BE SLDERED AFTER WRAPPING DOWN

EXCESSIVE END
CAN BE WRAPPED DOWN WITHOUT SOLDERING (IF GOOD WRAPS ARE NOT MOVED OR DISPLACED.
Figure 7-4  Solder on Terminal

7.9 Fiber Optic Cable Connections
7.9.1 Fiber Optic Cable / Fiber Optic Jumper Testing Procedure

In order to minimize the possibility of incorrect fiber optic cable / jumper termination, the Service Supplier will perform, at a minimum, a basic continuity test on installed fiber optic cables & jumpers with an Optical Loss Meter.  This device is also referred to as a “light meter.”  The results of this test will be documented on RG 47-0157.t
Note: Fiber optic cables within a stored program control system (e.g., electronic switching) that are tested by manufacturer’s requirements, are exempt from this procedure.
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