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1. 4im of the work.

The purpose of my stay with tke ISTL was to help them solving the
czlitration-protlems involved in producing instruments for grairn and
zilk, including theory of calitration, data-treatment and suggestions

for standard-methods.

2. Trnhe tlectrornic Systems “urjat Ltd. to-day.

The ES-L comparny is a State Sovernment owned enterprise of some

2oo people witk a turnover of about Zo milliorn US§ a year.
Treir mzin product is computer-srstems for tre irdigenous market,

tut they are also producing data-acgquisition systems in collaboration

with Wkestinghouse, US-:.

. &tatue of irstrumert upor arrival.

Upon arrival {after the usual delay of getting a permit to erter
rur.jat) reither the prototype grair-irnstrurcernt nor the " eotech lol"
fror wricn it has teer copied would work. £11 efforts so far except
trairirng rad teer concertrated o- the grair-srnzlyser, wrereas no
work on the grain-millirg-system or thre milrk-zralycer rad beer

carried out.

L, .ctivities.

4.1. Grain-irstrument.

Ir. crder to make ary progress I had to get the prototype to work.
Therefore the first week was spert analysing the circuits of the

prototype to fird out what was wrong. This was not part of my task,




tut I could achieve very little without a working instrument.

zventually the protlems were isolated and solved by minor

moaifications.

- - - —— ———— 2 ——— - = ————

_hree persouns of the project group were availatle for trairirng:

*re Ved. “uri (Deputy "arager)
Mr. Mo Chakraborty (Gptical trgireer)

:r. eharban Singr (Zlectrornic Zngirneer)
the othrers being abroad for training.

~part irom explainirg the electrorics of the leotech lol,a trairirg
programr includirg all aspects of calibratior and bvasic infrared

theory was keld. The topics are listed ir ippendix 7.
"ost of trke information was also supplied in writter form.

The persons irvslved seemed to have ar excellent basic training
allthough they naturally have lirited experience in the specialized

field of irnfrared irstrumerts for the food industry.

2¢ whea* samples were grourd in the cyclore mill and measured by

the prototype-instrucent.

(r.fortunately we did not receive the chemical stardard-values fror
the Agricultural University of Ludhiana before I left, but thre
project-group was very carefully instructed abou: the use of the

computerprogr.g necessary for the calibratior..
r numerical example was giver. and triec out by trem.

~S nt results arrive I will receive a copy in order te check

trem.

If further assistance from techrical experts should become nececsary
calibrated samples must be availatle in advance ir. order not to
waste too much time.

If the ESFL are to have their own calibration instrumerts in the

future this problem will de partly eliminated.




5. Istimate of ESFL capabilities.

The ESFL is - in spite of being government owned - a very efficiexnt

compary.

~rey have a well educated staff, but their major drawback as coumpared
to ismericar or Turopean comparies is that they nave very limited
pcssitilities tc have mechanical parts mzde. Furthermore the supply
of parts trat industrialized courtries take for granted is also
limited in India. Consequently & number ¢f parts have to be importea
wkich is time-c-oncuning and e:fpernsive.

I thirk the company eventually will be able t: prcduce grain- ard
milk-instrumernts to cuit the third world market because of treir
cheap labour, but an export to Zuropzan courtries or tke TSi will

take man; years from to-day.

€. recommendations or further activities,

Ir. order tc make ttre instrument bYetter and crheaper a rumkter of
crzrges were discussed with the projeci-group. These are listed
i .pperndix I1I.

Some of the changes will alsc distirguisrh tre irstrumen: frcz tre

"Neotech lol".

£€.2. rroposals for milk-instrurent.

Since no work has been carried out on the milk-analyser vet we

discusend the possibilities of mawing such an instrument.

First of all the present instrument could not be used for cmilk-

aralysis ~ith any reasorable accuracy.

The minor changes suggested ir. Appendix III ‘o make a cheap isstrument
‘or Fat and Total-Solids could be impiemented.

It wculd ve necessary though tc find out if an insirument like that




kas a poterntial market a-d to prove by a pre-investigatio- that the
Total-Solids accuracy wo.ld be sufficiexnt.

if aot a ckeap single-bezun instrument measuring Tat, :roteir ard
Lactose is suggested. This would protably rave to Ze in collatoratso-

with a fcreign cormparny.
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It is my impressicn tha* a chemicel standard-latoratcry as such is
teyord the sccpe of tre 7S:i. Istatlisking such a latorstory wcould
take years, and the final ac-uracy woula nave to e checked agsires*

other standarc-laboratoriecs do:ng rirg-analysis betwee: them. 1.

the chemical methods are very cime-consuming.

I therefore recomnenc tre use cf fist automated stardard-methods
wrichl take very little trairi:z: to operate and which will give c:-ter
repeatability an. ir m=n, cises better accuracy tecause the operz . or-

errors are rirninized.

n 30me caces indirec. zeihors are used cince ther provide sufficient

accrracy. rppendix IU 2z a list of suitatle instrume :ts,

with grain the staundard r-theds are used except for roisture wrick
car. be determined -=zcurxeiy Y. the dielectric metred, if each sort
is calibrated seperatelw,

Tor milk I suggest » simgle manuesl infra-red instrums:t wrich mey
te checked from time tc time agairns. erber for ~at using stardarc-
samples from an agricult:ral univerrity, irroteir mzy te crecked

against jell-Tosc,

It should be roted :rat 20,1 users 07 théese instrumente would fine-
calibrale their instrumernts rrrway not trusting the fzctory calitration
entirely.

N. Foss Zleci-~ic of Tenmarx it cuggrsted ar 2 supplier of inctruments
tecause ] ar fariliar with their products from a previouc employmernt
with then.

Cfertainly o'rer marufactures exist and could equally well te used.

It should ve st-2ssed though that a corpany with service facilities
in I..dia ir esse tial. (i, Fcss Tlectric h. s an office in Bombay).

Also local :raining ir tre use of tne irsirument is important.




€.L.__General instruments.

Ir time it will be recessary to have a spectrometer ir. order to
obtair. reference spectra or new samples and also to check the optical
fil-ers of the instrumerts produced. It shculd be decided first
iLowever ir which waveleng'h-range the milk-ins‘ruxents will operate
sirnce most commercial spectrometers are divided ir. two groups cf tre
irnfra-red spectrur:

eltrer the near-infra-red irstruments rarngirg from approx.
1l to &,5 pm

or tke mid-irnfra-red from 2,5 to 25 pm.

Ideally the instrument srould cover from 1 to 12 pr, tut I cdo not

bzlieve such arn instrument exists.

Trere are three major protlems involved in producirg infrz-red

instruments for quartitative determiration of constitiuents in fooa:

£€.5.1. The manufacturing of optical interference-filters of
cuffciert quality and at a reasonatle price

The quality is ro protlez to-day since several Zuropssar and Lmericar
conparies are atle to produce trem.

“re ccst is rot very likely to come down unless ifuge suzriities are
produced. Fearirng ir mind trat optical filterz to-daw ar e
cogriritutore 10 cost price cf trese instrumentc, tre 2nlr way <o
decrezse trnic price wiil te to preduce filters ir

I believe a project for trir-7ilm-coatirgs ha

o
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arzed up reartcy,
tut T have no*t been able to fird out ir whiclh state tre prolect is
presently (IN/DI/79/0LF).

6.5.c. C(btairing samples of sufficient variety.

This is essential for the calitration of grain instruments where
statistical metlrods amust bte used whereas milk-samplec to some extent
zay be changed by mixing sarples and adding corstituerts. Consequently
a cloce relatiouship itk farmers associations ani/or agricultural
univercities is a must.

I believe the ESFL already Las some colilaboratior. with "The
Agricultural University of Luchkiana" agpparently not officially,

but on a personal basis.




€.5.3. Special recranical parts:

infra-red irstruments especially the milk-apparatus do have a number
of critical parts in them which require special know-how and fine-
mechanical facilities. I am referring to optical-cells, high-presscre-
pumps, homogenizers, choppers, filter-shift mechanics, cyclone-mills
etc. These items cannot be made by I'SFL at present, and some of them
will be difficult to have produced in India.

Therefore on short term basis the LSFL may be better off if tkey
collaborate with a corpany having the necessary knowledge and maybe
purchase some of the critical parts of them in the begirning. Foreigr
companies would probatly only agree tc this provided the indigenous
manufacturer would limit ris market to India or possitly third world
countries.

N. Foss Tlectric of Denmerk whom I used to work with has had such

arrangevents in India and may te willing to do this again.,

7. Summary.

—~

I hope my work with the ZSPL will help them to get their project
finished &= soon as possible arnd that there will be sufficient funds

to get the instrumentatior necessary.

Furthermcre I will be willing to supply the company with techrnical

informatior. 2s the need arises in the future,

It was virtually impossible to bring all technical information aloug
so I had to concentrate on the main subjects which are well covered

by the litterature left with the company.

A list of additional information whicn I will send to the F.-L fron
Denmark has been made.
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TRAINING FROGIAM DUSING !''S. S.A. NIXT
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rr. S.5. Lexe 1s vigitirg our Company (ZSFL) from 13.5.56 to £.£.8%

as an expert in calivration of Yicroprocessor tased LIZ Instrurerts.
urirg this period he will trairn tke TULrl Froect personnel or the
fcllcwing tcpics:

1., CLITZZ:TION OF INGTHUTTTTC.

i, &. Calitraticr trneory for milk-arnalyser.

b. Calitratiocn fer grain-analyser.
ii. a. Calibraticrn preccedure for milk-aralyser
b. Zalibraticr prccsdure for grain-analyser.

iji. Multiple linezr regrescion arnalysiz, compzring stazdard-
methcds against irnstrument resulte,

iv. Stancard-methods for milk and grair araljsis.

2o INFLA=PEZT COLFILINTC.
Intra-red sourcesg, cptical refl-ctors, lernzes, oncentrators,
mor.ochiromators, optical cells, choppsrs, detectors

3.  INFmA=nZly INSTRULZNTATICN TEITENT O UEC.
Souble bezm, doutle wzvelergth, diuble cali, sirgle Lbear.

L, POSSIBLE INMPROVIMINTC Al SIVCLIFIC.TI70C (r D825 7= Uhc

CEAIN ANALYSIF.
5. LZ3I1N 3JICESTI Fo- Il ANALYSERCS,

6. SUGSESTED INSTEIMINTS AND z.UIPNI D= PRCDUCTICN CALIBRATION

ol GRAIN AND “TLH ANALYUZR FR OTﬁ

b—] [~




Appeadix 1T

SJGCGESTICHS ro2 IMPRTVIIINTS AND CIUFLIFICLTIONS OF CIaTy In T30 NI,

1. Use £ more wavele:gths in the equations to incl-de oil and duz
references, This will decrease drift and dependercy of millirg

ard therety give better accuracy.

2. Use flexitle software zo that pulse court and atzolute wzvelerg:h
will rot have to be -he saue tetween instruments. Tris will
provide more accurate adjustment on absorptiorn peaks, arc tre

filter specifications may be relaxed.

3. ©Eetter compercsatior for surface-effectis coulc be ottained by
usirg 4 detectors rather than two, by rotatirg tae samrle, or by

inserting the sample fror both sides of the instrumern*.
4. The encoder srould te redesigrned to become less critical.

5. 211 hold-capacitors stould be polycarbtorste rather trarn

electrclytics.
£. Switch-mode capacitors should Ye low self-irncductance tyres.

7. The light-source could te a starndard-type with ro refliect-»
a:nd the beam divergerce of thre parallel light bezr could te
ircreased to give mcre light-power, U'sirg a romirzl € Lazp

it could te powered froc ire logic + 5 V SufFrly.

€. The peltier-coslers could be omitted to save & sutctz:ntizl
amount cf morey. Tre orly disadvartage is that the rcice frem
the detectors will irncr2ase tut zccordirg to fNo. 7 tnis will
eesily be counteracted, The log-amplifier would rave to be
. temperature statilized, but tris could eacsily te done bty a
chip~over circuit using very little power,

9. The -190V Supply could be replaced by the =15V supply., The
signal would be approx. S5 times smaller, but since we are
Cetector-noise-limited the signal to noise ratio will te the
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(ippenrndix -7T) 2.

sare provided the -15% is filtered rroperly.

1. All supply voltage could come from the pre-regula‘tor supply

. -~ s oo L
of +147. If & €% motor is used only +5 ard -15U ic necessarv.

11. It would simplify the irnstrument if compensaticn for no light

and log-conversion is carried out by software,




FRCPCSAL FOZ CHEAF MILY A ALYSEX MIASURINC FaT ANZ SCITDS NOU TAT.

Tne mair cost of ar IZ-milk instrument as they are produced to-day

M
is the Tr--tilters: two per compcnernt esch costing erournd £ 1llo.

{re way of aecrescing thris ccst is to use the technigue of the grain
analryser with two rotatirng filters at <,0 &nd 3,55 micro-meter cenier-
wavelength., The detector would have to be FbSe rather than b3 tc
extend the wavelengli-range to 3,55 micro-meter, tut the optics

(ligrt source + lens: could remain tre same. Trne soliware would

2lso have t0 be changed sligihtly. The energy resolutiorn necessary

is atout l:2%co for fat withk a repeatability of c,0l.: fat and 1l:i50c
for solids rorn fzt with a repea*tztility of o,c2: SiF. This is some-
what more dezarding thran for tre grein znszlyser, tut tlre dynarmic

rarnge iz less.

From previous experierce it is krnown that fat can te mezsured with
sufficiert accurzcy & 3,5 micro-reter using 3,05 rwicro-meter as a
reference, but whetner the 1,94 =~icro-meter water atsorptior band
will provide tire accuracy necessery is not juite certain, ilsc it
will have to be checked if the 3,55 micro-meter tilter will give
€nougr. rarge az .t rotates, (I will zernd irformutior. from Lermark).
It should &ls30 t=2 irvestigated whether an instrumert with “at and

ST onliy has & large market in Irdie or in tae thirc world,

If these conditionc canrot bte met, I will suzges: to make a simgle
cingle-beam-ro-mirrors syster like the Fose Milcoscan 133 possitly
with the collaboratior. cf .. Foss tlectric. 4in instrument like this
will kave a cost price ¢f approx. 55¢ § more than the simple two
filter irstrument, tut it is more versatile givirg beth fat, proteir,
lactose, Solids Non Fat end Totel 35o0lids read cuts, Thus, the market
potential will he far greater which may compeunsate the higher cocst,

Estipated cost price $ 2%¢¢ in India.
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LIST OF ELUIRNENT SUGSISTZIC EY MN2. NIZX. FI: CALIBIATICON

sddress
i. Zjell-Foss Lutomatic A/S . Foss Tlectric
for proteir measuremen: £9, flarger.pgade
I¥-3400 Xillercd
_ermark
ii. 8U7Tz latic 1le for - do -

Yoisture measurement
in grain

iii, Fosslet (Soxrlet - do -
Std. lethod)
iv. ‘ommercial Infra~red - do -
¥ilk analyser manual mode
v. Tlectroric Pzlarce Tertling limited

Crpirctorn rert
E=S ZHL trglar

vi. Year Infra-red {a} rerxir Zlmer Ccry.
Spectrophotometer Norwell, Cornecticue
mange 1-2.5 /um S
Duzl team mode
Transmission accuracy ‘b) Neotec Irnetruments Divi
= 0.1% 2431, linde- lane
Resolution = Z nn Silver 3prirn:

With X-Y Flotter end ' D~20%1lo TS
computer

(c) Trebor Industries Trnc.
F.C. Box 215G
Gaithersburg
D 2067% URA

sppendix IV

Lrprox. Coc

ot

§ Z4,c00.00

$ 6,00Cc.20

s 9,c00.00

§ 23,000.c0

) 3,000.C2

N

5,000.03






