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LABORATORY INSTRUMERT DESIGN GROUP

L. A. Jewett, C. A. lesgher, R. G. Olt, and . ¥. Stautzenbach

ABSTRACT

One current model Rysrson quaritz-fiber microbalance fitted
with a quartz-fiber beam but lacking the entire optical system was
received from Argonme National Iaboratory on June 30, 1942.

The first trials of the fiber drawing machine indicated
excessive vibrstion originatling in the motorized varisbie-speed
transmissions and accentuated by the machine frame. Isolatlon of the
motoriged transmission vibrations from the drawing mschine permitied
suceessful drawing on first txizis of the eight dismeters of fibers
beiween 750 and 5 microns needed for balance beam comstruction.

Each trizl yielded a full recl (approximetely 150 feet) of
usable fiber, though siorage f{s¢ilitlies were inzdequate to perservs the
entire guantity.

Training of L. 4. Jeveit and E. W. Stautzenbach in the construction
and ingisllation of gquartz-fibsr beame was stiarted.

One partially complsisd current model Ryerson qnartz-fibef
microbalance was received from Argomne Hatlonal Laborstory on Jumne 30,
1948.

The portion recsived consisted of the balance assexbly per
éravings C.S. 1013 less ithe aluntinum cuter case, prisms, lenses, lamps,
and associated holders plus a quartz-fiber beam system in addition to
the one assembled in the balance. Serial number of the balance is
USA 41011-ANL, USA& 13579-ML. Ail lenses, prisms, &nd drawings of
mountings needsd for completion of this balance are on hand.

Queriz-Fiber Resaarch

Preliminery tests on the fiber drawing machine completed in
June revealed vibration in the motorized vaerisble-spesed transmissions
cauging noticeable frame vibration. Fibers drawn with vibratioa present




Calcoulated

Fiber Diameter | Stock Rod Faod Reeling Rate
in, Microns | Die. In. In. per Min. | In. per Min.
.023 750 «350 1.720 400
200 +225-.234 1.172 2000
175 «225-.234 500 1000
100 2250234 580 2000
- 75 +225-.234 .328 2000
23 074 1.200 7660
23 074 1.200 8200
12 023 1.200 2880
5 023 +400 5000
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ZABIE 1
Torch Tip
Alrco Gas Pressure Flems ILength Toreh Angle to
Size No. |Flame Shape Oxygen | Propane | Inner Cene, In. Borigzontal
#8 Iong 10 10 3/4 30°
#4 Long 10 10 1/2 30°
#4 Long 10 10 3/8 30°
#4 Long 10 10 3/8 30°
#4 Long 10 10 3/8 300
#00 Bulbous 10 10 1/8 40°
#00 Bulboug 5 5 1/8 40¢
#00 Long 8 6.5 1/16 40°
#00 Long 3.5 3.5 1/16 40°
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were varisble in diameter and sirength. No correlation was found
between calculated and drawn fiber sizes.

For subsequent trials, both the feed and reel drive trans-
misgions were removed from the drawing machine frame, mounted on wall
brackets, and connected to the machine with 1 inch I.D. tubular rubdber
commections. Vibration from the iransmissions wes noi tranamitted to
the drawing machine frame with this arrangesment.

Teble I lists ths condiiions under which wers drawn the eight
gizes of fibers nesded for balsnce beam construction. These are not
necesserily optimum conditions for the firsi full reel drawn in sach
size was considered satisfactory except for the 23 micron eize.

Three reels of 232 micron fibers wers drawn in order 1o provide
e range of elight variations in size and to gain experience in ths
draving and handling of small size fibers.

Mumerous additions and improvemsnts to the fiber drawing
mechine such as removable bands for the rssl, a more rigid frame,
improved vibration coantrcl, cic., are contemplated but have been
sel aside until exzperience haz Lesn geined in construction and
installaetion of balance bsams.

L. A. Jowstt and E. ¥. Sitautzenbach bave practiced handling
beams from construction jig to carrying cass to balance ané return.
Their practice has bsen started in woriking fiber feollowing, in gensral,
the techniques listed in the Argomme msnuel.




