CHAPTER IIT |
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EXFERIMENTAL EQUIFMENTS AND PROCEDORE.

3.1 The Small Mass Spectrometer.

The instrument could be divided inte two parts, the body
and the removable eover. They were both made of brass. The heating
unit, slits, the ion eollector and the pressure indicator were located
.Bn the cylindrical part of the main body of which the dimensions
were 10 c¢m. in diameter, 0.3 cm. in thicknese and 2.5 cm. in height,
whereas the connecting tube was 28 c¢m. in length and 1.8 cm. in
diameter, bending at an obtuse angle. The rubber tube was used for
connecting it with the adaptor of the diffusion pump. There were
two flat surfaces of the device, the fixed wall and the remcvable
cover. Both of them were squnres in shape. Around the rim of the
circular hole of the copening, there was the circularly annular groove,
There wore eight holts positioning in a c¢ircle arcund the groove
in which an O - ring was pleced in contact with the cover for pre-
venting the leaks. About 49 c.c., of volume of ajr at one atmosphere
was tcbe pumped eut., Shellac in alcchol and epoxy-resin were used
as the semi-permanet sealings. The plan abpd the side view of the
instrument were shown in Fig. 3 and Fig.4% respectively,

The heating unit, slits, the ion collectior and the pressure
indicator were now considered. Two capillary pglass tubes, having
narrow heoles inserisd with the copper wires and filled with epoxy
resin were provided for the heating unit. Both of them were fixed

to the body by epoxy-resin., One snd of the glass tube was outside
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the instrument and the ather end was incside. Tungsten wire was
pazsed throuvgh the gmell eircular heles of the needles attached
to the ingide ends of the copper wires by the electrical connec-
tors.

The ion collector was made of brass in the form of & cylindri-
¢a) box with one s5ide opened to collect the ions. It was joined
hy the copper wire inserted through the narrow hole of the capil-
lary glass tube at the end lying inside the ianstrument. The glass
tubke was alseo fixed to the body by epoxy-resin.

The zlits 31 and S3 were made of thin sheat of brass folded
perpendicularly in two plancs. Once plane could be attached to the
base wall of the bhody by mesans of screws, the other plane was cut
into a s5lit as it was needed. The slit SE or baffle was alsc made
of brass. There was a socket for the baffle, through which it couvld
be easily shifted acecording to the desired width. The brass socket
itself was fixed to the body by soldering.

The pressure indicateor was a pyrex glass tube, fixesd to the
body by epoxy-resin with the openlng end inside the instrument
and the closed end at the outside.

The =1it and the heating unit were shown in Fig,5 and Fig.6

regpectively.

5¢2 The Mepavee and the Metrovac Vocgum Pumps.

Th# rotary pump was the Cenceo Magavac vacuum pump having the
serinal number 968 and catalogue number 92003, It was cperated at
600 r.p.m. and was guaranteed to produce an absolute pressure of

C.0007 mum. of mercury. The rubber tubke for the connectiomn with
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the diffusion pump was %0 cm. in length and % em. in diamecter.
The diffusion pump wes the Metrovac vacuug pump type O3B
manufactured by . Edwards & Co. (London) Ltd. It was the two-
stage oil diffusion pump and was suppesed to produce a pressure
balow 10H6 W.E. of mercury. The working fluid of the diffusion
pump was silicone oil Ne. ?04, It was found to resist. fo both
vradiking. - amd . Gkidation’ . mhen expoied to ' afr " &t - bigh

témmeraturs.

3«3 The High Frequency Oscillator.

It was the push - pull negative resistance psciliator and
it was éonstructed on a wooden frame by Mr. Bhiyayo Panyarjun.
Its circuit was shown in Fig.?. The output voltage was 600 volte
and the oscillation frequency obtaincd wag 32 Me/s.

The high frequencyeleetricel energy was coupled to the pres-
Sure indicater electrostatically, by wrapping two pieces of copper
wire around the ocutside esnd of the glass tube about 3.5 cm. apart.
Then the two cepper wires were connected directly to opposite ends

of the oscillateor coil of the aoscillator.

3.4% The Heater, thse dccelerating Voltage Supply and the Measuring

AmElifier.

The: Variac Cence, Cat. No. BO297 A, the filament transformer

and the a.c. ammeter Welch Cat. Ho, 3281 F were provided "Payr tho
heater. The a.c, current for heating the tungsten filameant was

not more than 3 amperes, otherwise tha Iilament got guickly burnt cut,
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The power supply was electronically stabilized and the
range was from O to 400 volts. The accelerating voltage was
measured by Knight V.T.V.M. manufactured by Allied Radio Corp.
Chicego, Illinois.

The measuring amplifier was Leybold Cat. No. 53201 of E.
Leybold's Nacihfolger. It was used to measure small currents.
Its characteristic feature was a very high input resistance. The
Universal Avometer Model 8 of the Automatie Coil Winder sand Electrie
cal Equipment Company Limited and the resistance box Cat, No.
4?75 by Leeds & Worthrup Co, were connected in paralliel to the out-
put of the measuring amplifier for detecting ion currents after .
positive ions' impinging on the ion gollector. The measuring ¢ir-
cuit was shown in Fig.8,

The measuring amplifier has five current mgasuring ranges
shown on the left side of the range contrnl switeh 30 X 10_El A,
30 X 1077 4, 30 x 1070 4, 30 x 10777 4 and 30 X 10°12 4. The
factor 30 corresponded to the 100 scale diviesions referring to full
scale deflection on the Universal Avometer by which the resistancc
box getting a2t 550 ohms was copnected in parallel.

The diagram of the heater, accelerating volape supply and

the measuring amplifier were shown in Flz.9.

%.5 The Electromagnet.

For this experiment,the electromagnet constructed at the
Physics Department many Years ago, was used. The electromagnet

has 10 cm. pole face diameter. The registance of the coils in series
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is 1 ohm and the total number of turns of the copper ceoils 1s

2424, The pele gap of the electromagmet can be adjusted by means

of screwing the corﬁs with respect to the yoke. The current for

the electromagnzt was supplied by the Bridge Zelenium Rectifier
#.E.G Leybold Neo, 523, The maximum input voltage of the rectifier
was 20 volts, and the powerstat Cenco. Cat. 80298 A was used.
Conaequently the magnetizing current could be varied smeothly from

0 to 10 amperes by reading from the d.c. apmeier Model 45, Ho. 37521

0f the Western Hlectrical Instrumsnt Corp.

3.6 Experimental Procedure.

The apparatus was shown in Fig. 10. Sequence was important

and it was as follows -

T+ Cleaning Procedure, Ton Source and Slits Freparaticn.

First of all, the inside of the mass spectrometer must be
kept clean without dust by rubbing with a cotton pad scaked in benzene
A short length of 0.07 cm. diameter tungsten wire was used as the
filament., 1In order to separate the isatopes of KEQ, Kh1, anhydrous
KC1 in powder was mixed with 2 - 3 drops of pure water. Then it
wag coated directly on the tungsten filament z2nd was allowed to be
ahsolutely dry by means of the heat from the electric lamp. The
slit Sq, RHaving 0.02 cm. glit width was set in its position. The
baffle or slit G, was arranged for having the width of 1.38 em. 2s
calculated, and the slit S} of 0.72 cm. slit width was positioned. -

A small amount of apiezon greage L was smoothly coated as

a thin film on the O-ring. ThereafteP the cover was plaged directly
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on the. C-ring and the eight nuts were tightly driven. Then the
Bass spectrometer was placed in the air gap c¢losely touching the
pole facezs of the electreomagnet perpendicularly to the direction
of thc moagnetic field whereas its conneciing tube was connectod
to the adaptor of the diffusion pump. It was assured that the
junctions were vacuum tight by the clamps. The twoe pieces of
Copper wire.frnm the oscillater coil of the high frequency oscile

lator, were attached to the pressure indieator abeut 3.5 em. apart.

2. ¥Yacuum System

The rotary pump was started after makiog sure that the air
admittance valve for venting the system to the atmosphere had been
closed. Progress of the punping wes followed by turning on the
“high frequeney oscillator. At first, red pglow was observed due to
the band spectrum of nitrogen, and twenty miputes later, the colour
of the pglow changed to light purple. While passeing water through
the cooling coil of the diffusion pump, its heater was switched on.
Half an hour later, no glow was obtained if there was no leak. IT
there were ofome Léeaks in the system, glow would persist on. The le%ks
would be found out by tracing with the cotton wool pad acaked inp bengene
on the mass spectrometer. Either epoxy-resin or shellae in zlcéchol
Has Sealed.at the lesks. In practice, after three hours of the working
of tbe diffusion pump, a good vaguum system with a pressure below

1072 mema of mercury, was obtained.

J= Mapnet Cperaticn.

By using a sgearch ¢oil and its accessorics, the magnetie field

strength was determined., I% was Tound that the field varied with
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the magnetizing current. For the separntion of the isotopes Ko7,
1 .
H# y the megnetic field strengtih was 3100 gauwss when the magnetizing

gurrent was 9.6 amperes.

4. The Measuring Amplifier, the Heater and the Power Supply.

The ian cellector was connected to the current inpgt sockei
and the case ¢f the mass spectrometer was jolned to the earthing
sacket connected dirgetly to the tasing of the measuring amplifier.
At any rate, the earthing =socket during operaticn, must be connected
to a good earth conductor for instance a water pipe. For this ex-
poeriment, the measuring amplifier was uscd with main supply of
220 volts. After a warming period of half an hour, the knob of
the gzin control of the device was turned up Ffully. The set—iero
knob was then used to adjust zero deflection on the Avometer.

#hen the measuring amplifier was set roady to detect small
currents. The heating current of about 2 amperes was passed through
the fllament. When the filament was hot enough, red glows were
obgerved at the ends of the two glass tubes of the beating unit.
fhe power supply was turned on and the accelerating veoltage was
varied from 150 tc 230 voelts for the separation ol the isotopes
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of Kig, E '+ As the accelerating veltage was varied, ion currents

were read from the avometer instantaneously.

S5e Shut [Down Procedure

after deteeting the ion ¢urrents, the electromagnet was
turned off, The power supply., the heater and the measuring ampli-

fier were then turned off in sequence. The diffusion pump was -
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switched off. Cooling water was left on until the heater of the
diffusion pump had been off for at least fifteenm minutes. Then
the rotary pump was switched off and at the same time the air
admittance valve was opened for admitting air ta the systewm.

For repeating the experiment or changihg the new alkali

salts, the procedure wasg carried out in proper szquence as mentioncd,
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