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I, PERSOMNEL

A, Grouwp 7

Ro LB uh&Dl:n, r } ‘o La Ei&as; UT
S, E. Orr, B, J, Rosbaci®t, and #. 77, Stautzenbac

* Transferred Lo Group 5, April 1, 1949,

Starting with this report. roscearch activities previously reporised

la., Tuartz-Piber liicrobalance Hessarch

ib. Cuartz-Tiber liizrobalance Desigcn

"?‘
‘.‘J
‘rnd
o
o

le. Quartz-Fiber Microbalance Construction and Maintenance
reported under the following specific problem titles:

1, Twuartz Fibers

&. A Nechanism for Drawing luartz Fibers

b. Heasurements of the Properties of luartz Fibers
2, Tuarbtz-fiber Structures

&, The Standard Torsion Equal-Arm Bzlance

la, 4 Yechanism for Drawing Tuarbz Fibers

The development of improved neans for drawing and handling long lengths
of predetermined diamster quartz fibers is %o be covered oy this vitle,

-

Due to the problems asscciated with moving, thsrs ic no progress Lo
T this period,




The determination of strength, elastic constants, form. and siructure
sf fibers as drawm and under various conditicns of use will bs covered by thi
witle,

Jue o the problems associated with moving, ©
report for this perisd,

e

©re 15 A0 DTOLIress To

2a. The Standard Torsiocn Zoual-Arm Balance

Analysis of the design and operating characteristics of the Hirk-Kraig
syre guartg~-fikter microbalance and vacuunm housing will be covered by this title.

Due to the problems associated with moving, there is no progress to
report for this period.

3. Design and Construction of a2 ilass Spectrogravh - D. L, Haas,
G. L, Lesher, and C. H. ¥ellor

A mass specirograph previously used at Hanfoird Eaginser Jorks was
received at this site on March 8, 1949. Considerable restoration and replace-
ment of portions of both the analyzer tube and electrical systens will be require
in order to place the instrument in usable coadition.

k4

L. Desion and Construction of a Cloud Chamber - R. L. Chaplin, Jv.

A review of the principles and application of the cloud chamver and a
proposal of a design for coastruction and use here has been reported in L1233,

Yiork on the design and construction of a cloud chamber has been set
agide until its useful anplication can be more clearly defined. '

5. Refilling B-wall Tubes - ., H. Hellor

An experimental procedurs has been formulated for investigating the
possibility of refilling B-wall tubes. The eauipment for evacuating and re-
£11ling has been set up and the initisl experiments have been started,

II1. DEPAILED REPORT

Ae Oroup 7

2, Desisn and Consbruction of a lass %nnequﬂrgqh - Do L. Haas.,
C. L. Lesher, and . H, Heller

w5
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A survey o ; spectrosrapho available within whe Avomic Tnersy
Comm ssion indicated that an instrument located ot the Hanford “ngineer orks
wag capable of being adapted Ior use in r28 ing a v ange of
AASSES,

= >

availabie vortions of the
LG where the property
aumber U.5.1.2.C. 14993 was assigned.

This spectrograph was originally consbruched according to the style
of Mattauch by Shaw and Ral1? at the University of Chicago $n 1939. After
transfer to Hanford, modifications were made to the analyzer tube on tie ion
source side of the magnst changing the 1nsirument from combined electric and
magnetic {(double) focusing to straight maznetic (single) focusing style.

On removal from the shipping crates, the snstrunent was examined for
general condition and completeness. Obvious needs included comnlete rgplacensnt
of the evacuation system and major reconstruction of the analyzer tubs, The
reneral state of the electrical portions indicated need for thorough testing
and calibration in order to determine exact condition and suitableness fcr use.
Repair of electrical breakdowns in the magnet coils and ovower supoly units was
necessary before calibrations could be nade,

Since dong of different masses are separated in & mass spectrograph
according %o the radius of curvature they form while passing through a magnetic
field, values used for control and analysis are determined from the radius of
curvature according to the formula:

1 § 2Vm

§

5 "N Tne

where:
m T mass of the particle.
Y = the accelerating votential in abvolis.
n = ihe specific charge on the iona

B = the masnetic flux density in gauss.

(1]

the electron charge in clectromagmetic units.

“‘) ®
i

the resulting radius of curvature in centimeters,




The radius of curvaturce is shown to he proportional to the savare

roobs of the accelerating potential (V). the mass {m), and the inverse of the
e} 3 o s - > o & Se - P £
icn charge (n); and inversely proporticnal to the megnetic field strength (B).

In order to make accurate mass determinations cnd isctopic separations,
it dig impersbive that the two variadbles V and B in the zbove fornuls remain very
congtant over a long neriod of time. Both of these terms (V and B) can be re-
muiated by electronice controls,

It has been determinad that the electrical regulation of the maznetic
ficld, as the instrument was received, is one part in 20,700 which is adeguate
for svable resolution. However, the accelerating potential applied to The
ionizinzg source was not stabilized.

For operation as a magnetic-focusing mass spectrosraps, the accelerating
sotential should be regulated te one sart in 10,000 over the approximate range
of 200 to 3000 volbds for complete coverage of masses from number one Lo number
400. Tresent plans anticipate provision of a suitably reszulated potential scurce.

The portiosns of the ion source received with the spectrosraph were
designed for analysis of solid samnles only. ‘iork is underway on a design of
an ion source which will be capable of accommodating both solid and zaseous
sarples,
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