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       The splicing method described below was developed to connect sets of multiple Rutherford cables to each other as well as a set of multiple Rutherford cables to a hollow braided cable. The list of cables used in splicing is given in Table 1. The splice type, length and contact area are given in Table 2. The under-layer set of cables was supported 
                                           Table1. Cable types used in splicing
	 Cable type
	Strand type
	N strands/cable
	N cables 
	N strands/layer

	1 - Rutherford 1
	NbTi, 0.81 mm
	          30
	     9
	      270

	2 - Rutherford 2
	NbTi, 0.65 mm
	          36
	     8
	      288

	3 – Braid 1
	NbTi, 0.65 mm
	         288
	     1
	      288

	4 – Braid 2
	Nb3Al, 0.7 mm
	            7
	    38
	      266


                                           Table2. Types of performed splices
	Splice type
	Length [cm]
	Contact area [cm2]
	N strands/splice

	 (a) 1 -> 1
	      30
	         350
	         540

	 (b) 2 -> 2
	      10
	           80
	         576

	 (c) 3 (inner) -> 2 (outer)
	      10
	           80
	         576

	 (d) 4 (inner) -> 2 (outer)
	      15
	         120
	         554


from the perforated helium channel pipe of outer circumference matching the total width of these cables (or that of the braided cable inner circumference). The liquid helium channel diameter for the splice (a) was 1½”, and 1¼“ for the splices (b), (c) and (d). In all splices a standard Sn63Pb37 “44” Rosin Core solder was used. Both the inner and the outer layer cables were pre-tinned (using large iron) for the length of the splice area with as thin as possible layer of solder. Any excess of solder on a single cable or braid was wiped out with a cloth while the solder was still fluid. For the splices (a) and (b) the Rutherford cables from the under-layer and the over-layer were arranged to exactly match each other (the pre-tinned copper wires were used to fill the vacant spaces in the outer layer). The assembled cables in the inner and outer layer were held together with the Kevlar strings, and no additional solder was inserted between the two layers of the splice.  

       The pre-arranged splice was placed inside a 4-quadrant aluminum heater block with inserted heater cartridges. A set of heat resistant bolts was used to hold these quadrants together. As the heating of the splice progressed the bolts were tightened-up until the gaps were closed (after several trials the heater blocks dimensions were adjusted so the gaps would close only at the end of the heating process). Each heater quadrant was also equipped with the compressed air cooling channels. The high pressure cooling air flow was started instantly with the turning-off the heater. The total heater power was 1.2 kW per 10 cm of the splice length (3.6 kW was used for the 30 cm long splice). The prepared splice type (a), splice inside its heater blocks, and the splice view after the heat treatment are shown in figure 1a, 1b and 1c, respectively. The pre-tinned braid with the Rutherford cables for the splice (c) are shown in figure 1d. 
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                         Fig. 1a                                                                 Fig. 1b
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                         Fig. 1c                                                                 Fig. 1d
      The characteristic heater temperature profile is shown in figure 2. The squeezing of 
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                       Fig. 2 Temperature profile on the surface of the splicing blocks
the heater blocks has begun after a few minutes of heating, and it continued uninterrupted until the heater was turned off. Multiple examinations of the split surfaces of the splice have shown that such a procedure was absolutely detrimental for prevention of the voids formation and for the minimization of the solder layer in the same time. In all performed conductor tests the quench never occurred at the splice. The quench always occurred at the returned end of the conductor loop when the temperature rise in that region reached the critical value (up to 120 kA depending on the conductor type). Using the maximum error of the applied temperature sensors the upper limit on the power loss at the splice area was determined to be less than 0.2 W, or < 0.02 10-9 Ohm resistance at 100 kA superconducting current.  This limit was found to be independent of the splice type.   






