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Figure 16: Plan view section through the median plane of oae quadrant
of the tracking system, showing the location of straw-tube pancls and
silicon microsteip detectors. The dipole magnetic ficld and the wires in
the z straws arc perpendicular to the page.
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Customated Spiral-Wound Products

Stone Industrial/a member of the CLARCOR precision products group

The lirst spiral-wound product was the drinking
Stone in 1888. Thus began whal is now the Sto
make thousands of small yiameter spiral lubes

and/or insulation against electrical, thermal, chemical, physical or atmospheric

phenomena. Essentially these tubes are laminal

Eﬁﬁe-i{)a usTial=
4 memoer of the CLARCOR preruon procuet
Slst Avenue & Cree Lane
College Park, MD 20740
301/474-3100

Soe LeSivg

straw. It was palented by Maevin
ne Industrial Division, Today we
Ihat serve as packaging protection

lions of plastc fiims, pagers and

other subslrates, vath ar without resin impregnation . . . alone or in virtually every
known combination. To insure meeting your exact need, we “Customate™ these

products through a lull spectrum ol services cu:

stomized to take them lrom concept

lo quality volume production as expeditiously as possible.

lectro inc.
16838 Park Circle Orive
Chagnn Falls, OH 44022

ol
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i ﬁ_ﬂ]lgf-

Headquarters - P.O. Box 368

#1 Marcus Dnve - Roper Mouniain Business Center
Greenwille, SC 29615
(216) 543-6626 - FAX: (216) 543-4399 (803) 297-9830 - FAX: (803) 297-8555
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RESISTIVE WIRE
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DELRIN PLUG STRAW
SECT. A-aA 0.5 CM
GAS INLET
i
GAS QUTLET
SECT. B-B

Straw end-plug.
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C. Phased Prototype Studies

Our development of a straw-tube stracking system for a hadron collider ex-
periment is part of an R&D project approved at Fermilab for use of a fixed-larget
test beam in 1990, with a test in the CO intersect in 1991 pending approval.

In TE}we should produce a prototype of some HAHAEETHER for the test in a
fixed-target beam at Fermilab, and in {85T we should have produced some HEBEID
TOEEE for a system test at the CO intersect at the Fermilab Tevatron. The {ull
chamber system for the Bottom Collider Detector will consist of about 250,000
tubes. As no exisling straw-tube delector exceeds 1000 tubes, this will be a
sizable project.

Some of the major tasks in constructing the straw-tube chambers are:

1. Economical and reliable praRren SEEETERRsmes, which are 3 mmin diameter,

with 1 mil walls, and which must hold 4 almospheres pressure.
2. Production of Rummesmsenci®ores for the tubes, which include feedthroughs

for the sense wire and the chamber gas.

3. The high-pressure gummimmsn AT

4. The IOWEDssowagsisgliin that provide mechanical alignment (but not struc-
tural rigidity) and distribution of electrical signals.

The efadamt-chetmmmiion arc being prepared at U. Penn in close collaboration
with the mechanical work at Princeton.

Work to date at Princcton on this project has been primarily concerned
with the manufacture of the straw tubes. The main present source of tubes,
Precision Paper Tube of Wheeling, II, now charges rather high prices: at least
$10 per tube in large quantitics. We are evaluating two new vendors: Electrolock
of Chagrin Falls, OH, and Stonc Industrial (the inventor of the sprial-wound
straw) of College Park, MD. In addition, we have contacted a manufacturer of
straw winding machines, Rockport of Cleveland, OH; the basic machine is an
clegant application of 19th century technology, and costs about $10k. Some skill
is required in the winding of multilayer small-diameter tubes!

We have found the work of Kagan et al. of 0.5.U. quite useful in pointing
the way for future straw-tube development, and we have obtained a 7-tube ‘kit’
{rom them for initial bench lests. The next chamber will be of our own design,
and will be built over the summer of 1989.

Funding nceds in SRR or the straw-tube development include

L. Parts and supplies for tube construction.......ccooinerinnnneernnnann. $25k
2. 1/2 year of a mechanical technician. «uvunureeeneeiieeiriisreneanenns $25k
3. Parts and supplies for the gas-distribution system ......oveeunneenn... §10k
4. Parts and supplies for chamber end plates, frames and mounting...... $10k
5. Parts and supplies for tube endplugs

6. 1/2 year of an clectrical technician .oovveniivneieieiineeeeea.

7. Class-100 clean room for chamber assembly........ooooiiiiiiia.... S60k
8. AutoCad system for mechanical design .......oooiiiinneneeenennnn. .. $10k
9. Toolroom lathe for parts fabrication .......cveuuneeinriinnnnnneann. $25k

TOtal oo e i

Items 7-9 arc of long-range utility, but needed now to insure 2 strong capa-
bility for work on the very large straw-tube system in the following ycars.

The inclusion of labor costs in the above list indicates the need for technical
support beyond that provided in our present DOE coatract base. Labor at the
level indicated can be oblained Lhrough hourly wages paid Lo Departmental Shops.
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