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v /  SECTION 6 I INSTRUMENTATION

6,1 A transis to rized  Pw er Supply System fo r  Beckman DP
SpeetroTfaotometer

J .  K. Samuel, M. R. Poxikshe and U. R. FulbadttKa

Beckman DU epectrophotometer is  mainly a batteiy-operated instrument
deriving the various voltages required hy i t s  e lectronic c irc u its  from a
power pack of dry ba tte rie s  anl lk6V accumulator-battexy (la rg e r  combination
fhich supplies power to the tungsten lamp. The dzy b a tte rie s  run down due
to  normal use and leakages and have to be regularly  replaced. As th e ir
M lf l i f e  is  sho rt, a constant supply of fresh b a tte rie s  has aleo to  be assxired.
A highly s ta b ilize d , transisto rized  power supply system was designed and
fabricated fo r the jnupose of replacing a l l  the b a tte rie s  mentioned above.
Each group of b a tte rie s  is  replaced by an individual power supply u n it .  Ihe

■3S\ewnru , , _
basic p rincip le  of a  representative vinit is  kmessi in  the block diagram of
Fig. 61.

POW ER SUPPLY

LAYOUT DIAGRAM

Figure 61 * Power supply to Beckman Speotrophotometer
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A d lffexen tia l am plifier oompares a fixed frac tion  of ihe output voltage 
■gaiaat a reference voltage and provides a oorreotlng signal to the series 
tran s is to r so as to  oompensate fo r l̂ ny change in  the output voltage. The 
s ta b il i ty  of the units against load varia tion  (from no load to  fu l l  load) 
and + 159̂  mains voltage fluctuations was estimated to  be 4; 0*0^ .

The system consists of the following supplies<

I t  Otoe unit with output voltage of 22*3 V a t  a maximum load oxirrent 10 m.at 
2f Two ident^ioal units with output voltages of 13 ^ eaoh a t  10 m.a
4* Otoe un it with output variable from 10 V to  13 T and having a current

oapaoity of 10 m.a.
3* Otos 7.3 V un it from vhich 1*3V» 4*3^ end 6*0V tappings oan be

obtained a t  a maximum load of 3 n>.a.
6 • A h i ^  voltage unit with output voltages of >340 V and + 43 ^ a 

load ourrent of 0.2 m.a. (max).
7* A h i |h  current unit with an output of 6T oapable of giving upto 6 aoqps

replaces the acoumulator -  battery  ohaxger oombinatlon and pirovldes the
supply nqu ired  by the powerful tungsten limp lig h t source. The supply 
is  also s p l i t  up into two branches of >2^ and ■•-4V as per requirements in 
the Beckman oirou itry  ihere these voltages are used as the filament 
supplies fo r 2331 and 2332 am plifier tubes.

The replacement of the b a tte rie s  ly  th is  power supply system has already 
been effected and is  now faoilflta ting continuous operation of the speotro- 
photomster without aqy breakdown and readjustment period of time normally 
asaooiated with the use of dry b a tte r ie s .

6.2 A master clook pulse generator '

J .  K. Samuel and B. R. Pulbadwa

All the timers associated with the various ootmtirg system&use the 
mains frequency (nominally quoted as 30 Ha) as th e ir  souroe of tim ii^  pu lses, 
As th is  frequency is  subject to day>to>dBy seasonal va ria tions, the counting 
times also beoomessubject to  the same extent of fluc tua tions. Of la te ,
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fxoquency vari»itlons of up to 0> were noticed. In order to eliminate 
Vieee uncertainties in  tlralr^s, a h i^ I y  staW ized master clock pulse 
generator was designed and fabricated . The ^lugio diagzam is  shown in 
Fig* 62.
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Figure 62* Master clook pulse generator logic diagram

▲ 100 KP* p iezo-elec tric  cystal whose frequency is  defined to 
an aoouzdOy of b e tte r  than 0.0019^| controls the master o s c illa to r . The 
o so illa to r output is  buffered through an em itter follower and then passed 
th ro u ^  five euooessivo decade stages. Each stage is  an integrated c irc u it 
chip* The outputs a f te r  the fourth decade and f i f th  decade give iCHz and 
1 Hs elcok pulses respectively .
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Both the 10 H?, and 1 Hz pulaes are individually shaped to a width of 
5 M8eo and a height of 14 V using a monostable and a driving stags w^th very low 
output inpedfnce* The outputs are taken through coraxial cables a l l  along the 
walla in both the counting rooms and d istribu ted  a t  fL d iffe ren t o u tle t points 
throui^ Junction bcocea and BHC socdcets for connection to various timers of oountix^ 
•y s te n *  10 Hz pulses are u tiliz e d  by EC preset timers and 1 Hz olodc pulses are 
required by the timers designed in  th is  division*

6 0 * ▲ prin ting  un it in Modular form

J . K. Samuel and M.S. Satsangi

The control c ircu itry  required fo r using a Sodeco p rin te r  in  an automatic 
operating cycle was designed and fabricated . The logic diagram Is shown in P ig .63*
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Figure 63> P rin te r Module Block Diagram

The un it permits accunulatlon of low count ra tes (upto 10 per sec. 
regular pulses) on a drum and p rin t out of the accuimilated numbers a t  the end of a 
p rese t time. After tihe p rin t out, the p rin te r  resets I t s e l f  and provides the 
neoassazy output pulse required f o r . rese ttin g  the time and re s ta r tin g  the au to m tic  
counting ( ^ d e .
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6.4 FXaah ijiotolyBla se t up

P. K. B ia ttach a i^ a  and R. P . Salnl \
A flash photolysis appaxatus «as b u ilt  to  study Ihe aqueous 

systems of in tezest such as the tian s ien t diemistzy of actin ides and to 
oorzelate the role of these transien ts with the rad ia tion  chemistry of 
actinide solutions .

In the present f l a ^  photolysis system the flash discharge tube 
a lo i^  with the experimental solution is  kept in a glove box. The energy 
of the intense f la i^  is  absorbed by the system mskii^ i t  possible to  produce 
enough concentration of the transien t species so as to understand the 
nature of the transien ts  and th e ir  reaction  k inetics with the help of 
absorption speotxrosoopy. L i^ t  from a high pressuire xenon lamp is  focussed 
onto the sample so lu tion  through the quarts windows f i t te d  in  the glove 
box by means of several lenses. Ihe genexxil arrangement along with the 
positions of mono<hromato:^photaaiultiplier is  shown in the block diagram 
in  Pig.*64.
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Figure 64> Flash photolysis set>up
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Storage oapaoitori ^wo storage capaoitore eaoh of 14 /^F capacity are 
oonnected in  p a ra lle l to a power supply system ibloh Is designed to  charge 
tiie capacitors up to  20 KV. Ihe power supply and the capacitors are 
mounted in  a box and are properly insulated by 10 mm thick polyethylene 
sheet. The ihole system is  kept outside the glove box. The e le c tr ic a l 
connections from the oapaoitors to  Ihe flash  tube are made by means of 
thick copper s tr ip  (2*3 om width and 03 cm th ick ).

Flash tubet Two types of flash discharge tube^with demountable electrode- 
ooupling assembly were designed, fabricated and tested  fo r performance.
The speoial design fo r couplings enables one to assemble a flash  discharge 
lamp very quickly and conveniently -  only quartz tubes are required. In 
one type the discharge takes place in  a quartz tubing between two tungsten 
electrodes idxi(di were made from 6 nm dia tungsten rod pieoes by taperirg  
the ends to  a sharp poin t. In the other design the ring Shaped sta in less 
s tee l e leotroies were used and the discharge takes plaoe in the annular space 
between two Cjuartz tubes. The inner tube is  in  the form of a sample c e ll  to 
hold the sample Solution. As Ihe sample can be uniformly photolysed from 

a l l  the sides and large amount of flash energy can be abeorbed by the sample, 
the efficiency of the second design is  e3q>ected to  be h i ^ .

Xenon Ismpt A 430 e a tt  (Osram XBO) xenon lamp is  supported v e rtic a lly  on two 
teflon  caps in a housing made from brass sheet. The lamp is cooled by a i r  
and the e leo trio a l leads are connected to  the lamp throu^^ the teflon  caps.
The power supply gives a s tab ilised  operating DC voltage of 17 vo lt a f te r  
ignition of the lanq  ̂ with an ig n ito r.

Experimental results* I t  was found tha t the flash tube of the f i r s t  type 
a f te r  f i l l in g  with argon (commercial) gas to  5 tJ® pressure of mercury oan be 
disdiaiged a t  10 KV by means of a  Trigger pulse of 20 KV vhich simultaneoxisly 
triggers . an oscilloscope. A typ ical p ro file  of the present flash is  shown 
in  Fig. 65.
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P i^ r e  65« A typ ical p ro file  of flash

Ib« flash  l i f e  is  about 20 mloiosecondB and is  found to  be reproducible fo r 
6 flaahea. The reproducib ility  of flash  a t  the same voltage can be obtained 
bjr f i l l in g  the flaeh tube a f te r  3 to  6 flashes afresh with the argon gsis*
The to ta l  e le c tr ic a l  energy dissipated by Hie flash  is  about 1400 J .

Furttier woric to improve the reproducib ility  of the flash  and to  
detem lne the frac tion  of energy of the flash  absorbed by the saople Is in  
progress.

6*5 A Glove Bor Assembly fo r Petkln-Elmer Infrared Speo’̂ rophotometer

M* S . Subramanian, F. 8 . Srlnlvasan and P. P. Mlthapara

A simple and Inexpensive attachment to  a glove box fo r  recording 
the infrared spectra of radioactive m aterials with a Pericln-Slmex>>237 Infrared
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speotroibotom eter was fab rica ted  and in s ta lle d  which reduces the p o s s ib il i ty  
of Ihe speotzoihotcs&eter g e ttin g  contaminated.

Hhe Msembly (F ig . 66) oonsists  o f a  p enpex  tra n s fe r  box attached  
to  the e x it  p o rt hole o f the glore box with poiy->propylene bellows and 
extending in to  ihe f u l l  depth of the  sample chamber o f Ihe spectroihotom eter 
ihiflh i s  hoiuied in  a  separate inac tive  rec tangu lar box. Two p a irs  of o iro u la r  
1** ho les a re  out out on thfropposite sides o f Ih is  extension box and these a re  
kept in  l in e  with Ihe sample and reference beams. These c irc u la r  out outs are  
sealed a i r t i f h t  bgr 1" sodium chloride  d iscs  to  allow  ihe passage of in fra red  
ra d ia tio n . A ll sample preparations a re  ca rr ied  out in  ihe s in g le  module glove 
box and the prepared samples tran s fe rred  to  the sample chamber through the 
tra n s fe r  box. Hhenever serv icing  i s  requ ired t the  glove box along with the 
t ra n s fe r  box can be ih e tle d  away leaving the speotrophotoneter free  and 
unoontaminated. The spectra  o f standard polystyrene film  recorded in  the 
^peotrofhotometer with and without ^love box assembly were found to  be id e n tic a l.
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I. SINGLE MOOULE OLOVE BOX 
a . TRUNCATED CONE WITH OLOVE PORT RINO 
B. BELLOWS
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e. PERSPEX MINI BOX
5. STO. GLOVE PORT RINO
7. SODIUM CHLORIDE DISCS ( FRONT PANEL ) 
S. SAMPLE c h a m b e r .
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HOLDER.
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e .  SAMPLE.

Figure 661 Sketch of the Glove Box assembly fo r  in frared  
spectrophotometer (A) Front view (B) 
Sectional view o f sample chamber
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6.6  S e ttin g  ttp o t  a Faraday Magnetic Balance

K.H. Madraswala and C.K* Mathews

A Fwaday Magnetic Balance was s e t  up fo r measuring the magnetic su scep ti-
h i l i t i e s  o f aq tin ide  compounds. I t  consists  o f a  Cahn RO Electrohalance and a

■ ■ V. ' *

fo ly tro n ic  clc^i^cmagnet whose pole pieces were sp e c ia lly  fashioned to produce a
constant f ie ld  grad ien t ewer a leng th  o f more than 1 cm. The electrobalknce 
0sipported on a  r ig id  support was enclosed in  a glows b a r. The e lectrobalance was 
c a lib ra te d  fo r 10 mg range using a c a lib ra ted  weight o f  5*0000 j ; '0.0054 iqg* i s  

c a lib ra ted  weights in  the abowe ranges were not aw allablst some a rb itra ry  
weights made up o f aluminium fo i ls  and nichrome wire and warious combinationB of 
these were weighed and the ireproduoib ility  and accuracy were determined fo r ^ e  ' 
e lec trobalance . The re p ro d u c ib ility  was checked fOr a number of days. tHie e le c tro -  
balance gawe a  s e n s i t iv i ty  o f O.5 microgram in  open environment and 0*5 microgram 
in  the box fo r  a  10 mg load . The re p ro d u c ib ility  is  O.4 microgram and die
average percentage e rro r  involved in  the 0 to  10 mg range i s  0 .05^ . The c a lib ra tio n  
o f the Faraday Magna t i c  Balance using mercury cobalto te tra th iocyanate  and ferrous 

8ul|diate i s  in  p rogress. .


