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In Energw Saver Correction Coil masnets {also referred to as
Srool Pieces ) one of the early rroblems was the relative
slisnment of the urstream znd downstresm coil racKadges. The
long sronl riece sssemblies contsin two coil rsckases, Esch
coil rackage consists of three concentric coil asssembhlies
which are manufactured serarately and sssembled into 2 unit
lzter:. During this sssemblw it is essentizsl to ensure  that
the masnetic fields of the urstresm coill rackasse are slidned
to those of the downstream coil rackage., This idis referred
to as relstive alisnment, It is z3lso necessary to ensure
that the absolute orientation of the masnelic Ffields with
resrect to the outside of the srool riece box is also
Freserved.,

The initial sttemrls to schieve these slignments relied uron
mecheanical mesns that derended on Knowing where the
auadrurole coll within 8 rackasie was wilh resrect to certasin
marks on the outside frame of the coil racksde, This method
was found to be insdecuate to align the coils within  the
talerances demanded bw the machine. Instezd an electronic
method for z2lisining the coils was rrorosed and  imrlemented
with satisfactorw results. It is the rurrose of this note
to describe this technicue,

THE ELECTRONIC ALIGNMENT TECHNIQUE

Since esch of the coil rackases contasins o auasdrurole coily
it was decided Lo use a quadrurole Morssn Coll &3 the srobe
of the magnetic field direction. The outrut Ffrom the
eusdrurole Morgsn Coil dis of  the form Aeos(ﬁ(a Jo  Bu
finding the null roint of the coil with bLhe #robey il is
rossibrle to determine the field direction verw accuratelu.
The setur Lo do this is shown in Fisure 1. The ausdrurole
coil of. the urstresam racksdge is Tirst excited bs an 11H=z
wave Torm denersated bw a8 Kerko rower surrlw driven by 2
signal #Henerator. The outrul from the Mordgsn Coil rrobe is
fed into & linear smelifier and is disrlawed on an
vecilloscore. - The Morszan Coil shaft hass on it 2 sets of
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bubbles. The first sel encode the true vertical for =2

normsl aquadrurole coil., The second sel are offsel bw 45
dedrees from the first set and encode the null woint Ffor a3
skew auadrurole coil. {the downsiream coil rackade maw

contain a normsl or skKew auadrurale coil. ).

The method of alignment consists of first securing the
urstream coil rackadge to the beam rire bw means of shims and
rotating the sssemblw until 2 null is indicated on the

SCOFE At this rointy &8 flanse encoding the ashsolute
orientation of the urstream coil is welded on to the besam
CFire. This is used for the subseauent building of the rest

of  the srogl riece for absolute orientation. The downstresm
coil is now slirred on to its rlzee znd its orientstion is
addusted till 2 null is reached with the Mordgsn Coil in the
arrrorriste bubble rosilion. It is then secured Lo the besn
Fire.

RESULTS

Figure 2 shows the results of the mssnetic messurements
rerformed on Srool rFieces TfTebricasted using the . zhove
technicue. The full histodgram is the distribution of the
absolute orientation of the urstresm cuadrurole coil. The
arrows indicste the desired tolerance, The X’s &re the
orientations of srool rieces fabricsted using mechanicsl
orientation methods.

Figure 3 shows the relstive orientastion of the urstream and

downstresm rackases fabricsted usinsg the electronic
‘glignment technicue. The X's agasin denote the results of
mechanical slignment. It is seen that the electronic

glidgnment technicue described here dives results that are
within the tolerances demanded by the machine ortics.

v REFERENCES
1) "Ststionary coil fTor messuring the harmonics in Pulsed
Transrort masnets” G.H.Mordgsnr» Froceedings of the 1962
Magnel Conference at Brookhaven Mationazal lLaborzstorw.
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FIGURE CAPTIONS
Figsure 1. Electronic setur,

Figure 2. Absolute alignment of the ursiream quadrurole.
The full curve is for sosrools made uwsing the electronic

alignment technicue. the X’'s zre for those using mechanical
glignment.

Fidure 3. Relative alisnment of urstream snd downstream
cuadrurole coils., Afain tLhe X’s are for srools fabricated
using the mechanicasl zlidgnment Lechnigue.
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