
This note gives a description of the possible metho& of obtaining proper 
temperature stabilization and support for the rf drive lines af the two-mile 
line8r electron accelerator. 

I. Temperature Stabilization: 
Early in 1962, a standard rigid co~axial lfne (lg or 3% inch diu;meter)was tentatively 

adopted for the rf main and subeir-ive I&es, Thi5 choice ~ssme4I that expmsions 
and contractions due to tmqx?rature changes of the main drive line ~iiould be 
absorbed by suitable eqansion joints. These expansion jointa were to be located 
every 333 feet, 3.. e I one per sector ) end possib3.y even more frequently if re- 
c&bed. 

To eUmlna.te or at Least to reduce the expansion problem, it han been de- 

cided that the main and subdrive lines ~311 be insulated as a group with the 
Qpitron terqxxature control wa-l;er which wi3.1 be regulated to 91 2 0.5"F. The 
total expansim.2 of the PO,000 feet length of copper fox a l°C cb~e is 2-03 inches. 
However, wtth this tezqerature cmtrol, it is unlikely that al.1 sectors vi11 vary 
in concert; hence, the toWI. shift might only be of the asd.er of 3 t inch to 
2 3 inch. Xn spite of this maLLor mticipated m&ion, the systm ah&d be 
capable of the total maximm eqamaion (or contraction) without damage to any of 
its elements. For this reason end other reasons discussed below,, it does not appear 
conservative to e1tilna-k the exgx.msioa joint 8, Eden in the presence of the above 

texq?eraWre stabilization. 
The 
1. 

2. 

3* 
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expmsion sec4xl.ons would: 
Provide for expansion amI contmctfon #.urfng 
to the hangers, ecaxial line, etc. 
Provide for minor expmsims or contractions 
or control water tenprature variation. 

conslructican without demagk 

due k-3 imperfect in6Utisn 

Provide for expansion or contraction In the event a sector ignitron. water 
system shouI.d fail or needed te be shut down. 
Provide for btildixg or E;ite movements on a rjeasona.7, basis during the 
life of the accelemtor. 
Provide a means for repair, remval, or insertion of couplers or other 
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conponents without incfuding an additional 'breaka~yt section (tnical 
1: or % inch line h&s to be assembled secgentially or 8. breakaway (cclm- 
pressible section) has to be included,) 

%empere;t;ure ptabilization, as proposed, will be obtained by clustering 
the main and subdrive lines Eznd the ignitron temperature control water line 
together into the smallest cross-section practical. Insulation could be of the 
preformed type or the "fmed" in plaice type. Bther method should be satis- 

fEtory* Tkxe cost of installation and repairs will probably dictate what type 
is to be used. 

The propsed temperature stabilization method. appears to be the most logical 
and economJca1 and will cost the least to obtain. 

The 
E. 
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following benefits will be obtained using this method: 
Expansions or contmctfons of the l:jne ~111 be minimized and thus 
phase changes will be minimized. 
The phase change contribution 04 the ex~zxkx?. Qoint -sill be minimiee<. 
By sharing &ngera, costs n.iay be tiduced. 
Drive lines and ignitron water systems can &are insulation costs 
(tssnuming insulation was required_for effective ignitron water tem- 
pemt~e contml. 3. 
Phase changes due to rmtbient teqerature changes will be minimized. 

Group insulcbtion as prowsed has disadv-san?.ages, scme of which are listed 
below: 

1. Additional instsJ3.ation costs of clustering and insulating. 

2. Additional cost of insulating material. 
3. Possible extra cost of rerouting of i&tron waterpipel;, 
4. Increased costs for repairs and changss in going-to S?zge II. 

II. Support Consider&ions: 
The klystron gallery will be exposed to a wide range of temperatures and 

will ezqx$nd 8nd contract accordin&y. Therefore, it till be necessary to isoltlte 
the drive lines fro+~ the gallery by M~ELES of movable hangers or trapezes. To 
maintain the desirable physical relationship between the sccelerator pipe 8nd 

the main and/or subdrive lines, it will be necessary to axhor them to the ground 

1 at the beginning of each 333 foot sector. The main drive line should be anchored 
at the sector couplfng point and the subdrive lines should be anchored near the 
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sub-booster tube 0 ThlasJ both lines shoula be anchored at the sm pIaCz?. 
To preserve the gwoper phase rela-tAcmhips, the geomtricak configuration 

Yormd by the drive Lktes, the accelerator p%pe md the rf feed Lines should 
be a parallelogrnm and if gxmxi.ble a rec~le. 

Figtare 1 illustra~s this lijofnt: It shorn how the phase cf the drive 

sj-@;lad~ 1 a)1 =a P* 1 
can cb@ as a ftn.xctfon of eqpmion or contraction with 

respect to the electrons in the accelerator pipe. Tolerable motions are those 
which WQUU cause both the drive line amI acce3lemtor pipe to eqxmd or contract 
by the sme axmmt; hence, t&e side of the ps.r&.Xelogram would renain paralLe1 
%O 5%~ original position d~.ring and ;ai%~? the motion, ~?gardless of' the cause. 

Assuming that for tsnall flexares, the flexible coaxial cables (coupler 
to klystron) prodwe no phme changes, saall motions of the subdrzke lines be- 
yond the mchor point will produce no phase chsx4ges other than those caused by 
the relative egam&ms be%men anchor point and coupSaing point, 

- desired or ~eebie phase shift 

- phase errors duk to expansion 
or coi3‘traction 

- phase shift in aece:Lcrator 

Assume that the acceleratasr pipe has fixed 
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If the concrete floor (ground) shou3d niave more than a tolerable amount, 

then the penetration tubes coulsl be used. The penetratkm tubes axle expected 

to be very stable a& should only waergo seasaml or long term mavements. 
The gallery will only supply vertical and Zateral m.qpxt. The hairs 

should be flexible In the lon&$ttUnal direction so that in spite of longi- 
tudinal gall@ry motiolls, the drive lines will remain fixed relative to the 
accelerator pi*. 

III. SUmnaarY: 
Elased on the above considerations, the present rccmen&tions for the 

temperature stabilization and support of the drive lines are mde: 
1. Incltie suitable expansion sectiom in the coin drive line. 
2. Insulate as a group the drive lines and. d&troxa teqgzeratu~~ control 

water pipe. 
3* Amhor to the groW the mafn drive l%rae at each coupling, point (She 

beginning of each sector) together with the beginning of each sub- 
drive line, 

4, Suspend the drive lin- 2s ana ignitroa water pipe on lon@ttif-Lnally 
flexible hangers or trapezes. 
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