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This is an invention by Dr, INDRA SANGHI ard NAMMAKKAL VIJAYAM PARTHASARATHY, hoth of the
Central Electrochemical Ressarch Institwte, Karaikudi., India, both Indian citizens.

This invention relates to a new type of filter cell which
works on the principle of iscbestic points and is based
op the null method, and which can be used for the calibra-
tion of the wave length scale of the optical instruments.
More particularly, it relafee tc a method of preparing
cheaper and with much greater eass, simplicity and
avcuracy light filters which ean be used as wavelength
etandards and to the design of a wample cell which serves
&nd suits the purposs.

According to the usnal commersial systems, eostly
glase or gelatine filters are specially prepared to give
sharp maxima or minima absorption at particular wave-
lengths which can be taken as standards. Such filters
are often composite in Nature conmsting of more then ene
filter joined together and may contain special compounds
~such as didynium, in their specialised manufacture. We
Trave found thet any two suitably chosen differently
~goloured pieces of transparent material can esasily be nsed
a5 wavelenpth standarde and $ilters by pre-determining
dheir ischestic points, i.e., the point at which the absorb-
ence curves of the two differently coloured material pieces
imtarsact oach other, The wavelongth corresponding to the
mobestic peint then becomes a characteristic of the filters
and may be used to calibrate an optical instrument with
urknown wavelength seale by comparing the absorbence of
the iwo differently coloured materials at differsnt wave-
Jengths, $il} the differance tends towards zero nt a parti-
eular wavelongth corresponding to the pre-determined
wavelength of the isobestic point. Another advantage with
#hin method is that unlike other previons metheds in which
waxima or minima of sbsorption have to be determined,
§n this method only the difference between the absorption
o two differently coloured materials is to be determined
sud this can often be done with greater accuracy and
ease than otherwise possible with previously Emown
methods. Further, thie method is based on the null
principle and avoids all systematic ervors. Also it Is
Jpoesible by this technique to obtain accuracy of about 02m
which is wsvally not possible with the other known
Bechniques. The following examples further illustrate the
invention :

Example 1

Two differently coloured solutions (having different pI)
which were made out of equal smounts of the same stock
polution of methyl orange were kept in two cells, and the
differencs in their ahsorbence, at different wavelengihs
was ohserved in a spectrophotomster whose wavelengih
seale was to be calibrated. The warvelength whers the
sbsorbance was found to be the same for both the golutions,
was set at 460 mp which is pre-determined isobestic
ypoint for methyl orange, Similarly other indicators could
$e used,

Example 2

A simple cell has been designed as shown in tha
attached drawing {Bheet no, 1, Figs. 1-3). It has a square
fross-section. {12 cm. each side). The adjacent sides of
the cylinder comsist of 2 suitably combined matched and
poired glass strips of different cclours so as to give one
single, sharp end well-defined point of intersection in
their transmittange (or absorbence) curves, the other two
#ides having ocbeervation windows. During the selection,
#mtching and pairing of the differently coloured glass

Price : TWO RUPEES,

strips, necessary care i3 exsrcized and the particular wave-
length at which both the strips give the same transmit.
tanee is determined, The desired standard wavelength can
be obtained in any regior of the visible spectrum depend-
ing on the guitable cheice of the various colours and tinis
of the glass strips used. Our method then consists of
putting the cell in the light path of the spectrophotometer
and determining the transmittance (or absorbence) when
tho light passes through one of the coloured strips. The
cell iz then robated through 9° so as to make the light
pass through the other sirip. By repesting the process
Fhus, at a partienlar wavelength both the coloured eides
of the designed cell give the same transmitiance and this
wavelength of the spectrophotometer can then be set to
the pre-known standard wavelength wvalue for the parti-
cular cell. The above idea can be further extended and
mechanised in varibus ways. For example, we mey maks
a1 arrangement for rotating a eircular disc, the two halves
of which may consist of suitably chosen and paired
differently coloured transparent materials so that the light
beam wonld fall alternately on the two halves and tha
difference in their trensmittance would give rige tp an
alternating current in the photo cell. Now if the prism
is rotated or the wavelength of the light passing through
the dise varied, the alternating current generated by the
photo cell would also vary, till et a particular wavelength
at which hoth the halves of the diso give the same trens.
mittance, the photoe cell wonld show a steady current.
Other synchrottous and servo arrangements can alse be
mede to guickly vary the wavelengths and to sutomatically
stop at the particular wavelength where only a steady
response from the photo cell is received. Thus, numarous
slight variation: and applicetions of the ides can be made.

Here only a eimple cell hes at present heen designed
in which the preferred combination s a particular
yellowish-brown and greenish-blue glass strips, giving an
isohestic point at 516 mp which is roughly in the middle
of the visible region. For the red region, a combination
of greenish-blue and red is preferrad which gives an
iscbestic point at 680 my.  Bimilarly, for the blue region,
deep blus and green can be used, giving equal transmit.
tance at 493 mp. Bimilarly, other pairs can be combined.
The inventive step lies in so combining, matching and
pairing two otdinaery huk differently coloured glass strips,
on the principle discovered, so that they ean be wsed for
purposes for which they were singly end criginelly quita
unsyitabla,

Thus we have found:
1) A new tochnique of standardising optical instro-
ments based on the use of jsobestic points.

{2y A method based on the null principle and giving
more aceuraste and eagier oslibration of unknown wave-
length scales.

(8) A methoed of preparing cheap commercial filter pairs
of differently coloursd transparent materials which may
be suitably chosen, combined and paired to be useful for
the shove purposes,

(4) A method in which no special or controlled manu.
Pacture of glass or gelatine i» reqnired and a method in
which any two common, ¢oloured pieces of glasa mey be
nsed.



{5) Sams aa {4} but in which suitably chosen and paired
woloured solutions, plastics or other transparent materials
may be wed in place of giass.

{8} More particulerly, o simple standard filter cell as
shown 1w the diggram which based on the above techmque
can be used for calibrating the wavelength seale of optical
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(7Y Modificationn or extensions eubstanéially involvivegy
the operating principles described above.

R. BHASKAR PAI,
Patents (fficer,
COUNCIL OF SCIENTIFIC & INDUSTRIAL

RESEARCH
instruments, Dated this 16th day of October 1938.
COMPLETE SPECIFICATION.
COUNCIL OF SCIENTIFIC AND INDUBTRIAL RESEARCH, Oip My Roan, New Deoarl, Iwpra, aw Inoiis

RPCGISTERED RODY INCORPORATED VUNDER THE REGI3TRATION Or BoCIETIES Acr (AcT AX]1 ap 1860).
The following specification parficulerly deseriles and ascertams the nodure of this wmwenton and the manner
in which it 15 o be performed.

This is an invention by Dr. INDRA SANGHI and NAMMAKKAY, VIJAVYAM PARTHASARATHY, hoth of the
Central Electrochemical Research Institute, Earsi'.udi, ludia, both {ndian citizens.

This invention relates to a fler for calibrating the
wave-length scsles of optieal instruments such as specira-
photometers,

Hitherto the wave-length scales of optical instruments
such as spectrophotometers have been caltbrated by costly
glass or pelatine flters imported from abroad. Buch
filters are often composite 1 nature consisting of more
than one filker joined topether and may contain special
compourids such as didymiwm. Further, in wvsing these
fidters for calibration of wevelength weales, the maxima
or minima in transmission or ahsorption curves have io be
determined.

The object of the present invenmtion iz to develop a
much better sid simpler method of preparing flters which
car be twed for calibrating the wave-length scale of opticai
ipdtroments sach a3 spectrophotometers.

We have found that s simple filter can be gobstructaed
out of resdily aveilable differenily colouved transparent
materiale such as glass, gelatine, plastic, coloured solubions
or the like. Al that ix necessary to make the filker is to
monnd & pair of suitably selected (the principle of selection
will be fully explsined hersinbelow) transparent materisla
on a frame or holdér which can be introduced in path of
tho light beam in $hie apectrophotometer or Like instrument
which has o be calibrated. The essentiz] merit underlying
the prezent imvention congists in the principle which the
Inventors have discdversd for selecting the colours of the
transparent materisls to be fived in the filter. This dis-
covery consigts in the finding that the two colours selected
and paired should fulfil the following eriferion, nawmely,
that the transmission curve of edch of the twe material:
thould have a sharp point of intersection, The technical
advantape flowing from the discovery is that the detes-
mination of an tersection point iz easier and more
accurate than the comventiondl method of determining the
maxima Or minune,

The method of selecting and pairing the eolours in
seeordance with the presend findings iz as follows:

(a) determine and plot graphically (sra Mg, V of the
accompanying drawings) the iransmission aund absorption
cutves of differently eoloured transparent snd stable
materials such es glass, gelatine, plastic, coloured solubions
or the hile, ¢ g., by means of a standard calibrated spectro-
photometer ;

(k) find ont poinds of intersection in the ahove trans-
mission curvee (¢ ¢., points marked 1 to 11 of Fig. V of
the accompanying drawings) ;

(¢) choote snd pawr two differently coloured materials
having one sherp and clearcut intersection {(e.g., points
of inbersection marked 1, 8, 4, 8, 9 and 10 in Fig. ¥ of
the accompanying drawings) The point at which the
transmission eurves of two differently coloured transmission
materials intersect each other on the graph is Enown as
the ‘‘ischestic point’ of the =aid two materials.

The waveletngth corregponding to the imohestic poinh
thus becomes & characteristic of the filter, and this wave.
Tength iz marked on the filter ce¢ll: Such filter cell is
placed in the light path of the spootrophotomater which his
tr be calibrated. By operating the 4éll in the manneyr o
Le described hereinafter, the wave-longth seale of the un-

calibrated instrument ean be made to tally with the wave.
length marked on the filter call.

The 1mvented mathod of making & Hlter for calibrating,
the wavelengih scales of optical 1nstruments such as
shectrophotometers consists of the followiog steps

(2) determining and plotting graphically (as llustrated
in Fig, ¥V of the accompanying drawings) the transmssion
(or absorption) curves of differently coloured transparent
waterials {(sucn as glass, gelatine plasthic, coloured soiu-
twons or the like) e.p., by means of a standard calibrated
spectrophotometer 4

(b finding out the points of intersection im the above
tranemitsion curves (e.g., points marked 1 to 1! of Fig, V¥
of the accompanying drawings) ;

(¢} choosing and pairing of twe differently coloured
Taaterials having one sharp and clear-cut point of interseo-
tion {e.g., points of intersection marked 1, 3, 4, 6, 9 and
10 of the transmission eurves shown im Fig. V of the
accompanying drawingsy and

(d) fixing tha selected pair of differently calonged
materiak in a frame or holder .

During the selection, matching and pairlng of the
difterently colowred glass strips, necessary care i eXcercmed
and the particular wavelength at wlich both the strips-
give the same transmittance is determined, The desired
standard wave-length can be obtained in any region of
the visible spectrum depending on the suitable cheoica of
the vamons col rs and umts of the glass strips used. The
following are esxamples of differently colotred materiols
paired in accordatce with the primeiple enunciated
sub-paragraph (¢} of the preceding paragraph

Paired colours of fransparent Wavelength of

materals, egual absorbonge
S 7 TS
Deep Wne —Gregnish blus . . . . 4738

Deep  hlue—Gresn . 493.9

Yellowish brown—deep blua .. 4840
Yellow 1sh brown—®Greenish Blue . . 51640
DeepBlue—Red . . . . . , 87146
Red—Greenish bilue . . . 6R53

The invention includes within i%z scope a filier cell for
calibrating the wavelength ecale of optical instruments
auch @s the spectrophotometer which consists of a framy
or holder holditg a pair of differently coloured materials
selected acoording to the method just defined.

Thus a pair of selected coloursd materials, which may
consist of strips of glass, gelatine, plastic or ‘the tike, ave
fixed in slits in two pdjscent sides of a rectangular cell.
Ohservation windews are fitted in the sides opposite to the
said adjuwceni sides.

In an alternative construction, the holdor used may
consist of a spectacles shaped hnlder with & nose-bridge,

on the left and right sides of which, two eoloured trans-
parent msterials sr'e attached,
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The wavelength corresponding to the point of infer.
wection of the transmission curves of the two differently
goloured materials 13 marked oa the cell, and thereaiter
terves as the pre-knowsn stendard wavelength value of the
cell.

The method of operating the cell for colibrating an opitco?
instrument such af an uncalibrated spectrophotometer,

Place the filter cell in the utealibrated spectrophoto-
meter and sallernately bring the two differently-coloured
glass strips in the path of the selected light bsam, and
maasara the differcnces m the trausmission or absorption
in the spectrophotometer under calibration. Go on vary-
ing the wavelengtl, and note the difference in the trang.
mussions or absorpbions of the paired materials, Carrv on
‘the process until a2 wavelength i3 reached at which there
it no differencs m the absorption or transmission of the
paired maerinls. This wavelength corresponds to the
wavelength marhed on the filter ¢ell. The wavelength
scale of the uncelibrated instrument ia thus made to tally
with the marlung on the cell at that particular point of
oqual transmission or absorphion.

The methed avoids all systematic errors, and makes
il possible to obtain aceuracy of about 0-2 myp which is
not esasily possible with hatherto known techuiques.

The invention will now be deseribed with the help of
the accompanying drawings wherein Fig. T shows a pers-
pective view of an embodiment of the invented filter cell,
and Figs. I1 and IIT are side views of the cell. Fig, TV
shows a “‘spectacles’” type cell, with a nose-bridge, and two
armws on either sids thereof for holding the coloured pieces.

Referring to the embodiment illustrated in Figs. I, i
and IXI, A s the outer cell casing, made of pressed or
bost metal ; B is o piece of yellowish-brown plass and O
is & piece of grecuish blue glass, The distances a, b and
¢ are respeetively 1 cm, 12 em. and 4 c¢m. The glass
strips B and C give one gingle, sharp and well-defined point
of intersection in their transmittance {or abscrbenca}
gurves, The other two sides F & G of the outer cell are
provided with observation windows H & J.

The cell is put in the light path of sn uncalibrated
wpectrophotometer and the transmittares {or absorhence)
irhon the hght passes through onme of the ecloured strips
i# determined The cell is then rotated through 9G° so as
40 make the light pass through the other strip. By
repenting the procvess thus, at a particular wavelength both
the coleured sides of the cell give the same transmitfance
and this wavelength of the uncahibrated spectrophotometer
cap then he ot to the pre-known standard wavelength
value of the par’EicuIar cell,

The above idea can be further extended and mechanized
ju various ways. For esampls, we may make an arrange-
ment for rotating a circular dise, the two halves of which
may consist of paired coloured transparent materials.
The light beam would fall alternately on the twe halves
and the differemce in their transmittance would give risa
ko an alternating current in a phote cell. Now, if the
prism is rotated or the wavelength of the light passing
through the disc varied, the alterniating curremt generated
by the photo cell would also vary ti} at a particular wave-
Iength et which both the halves of the dire give the same
transmiltance, the photo cell would show a steady eurrent.
Other synchronoms and servo errangements can also be
made to quickly vary the wavelengths and to actomabically
stop at the particular wavelength whers only a steady
Tesponse from the photo cell is received. Thus numerous
slight varistions and applications of the idea ean be made.

In the simple cell herein illustrated the preferrsd
combination of colours is a particnlar yellowishi-hrown and
groenish-blue strips, giving an ischestic point at 516 mp,
whick e ronghly in the middle of the visible region, For
the red region, a combination of greenish-blue and red is
preferred which gives an isobestie point a6 about 680 My .
Qimilarly, for the hlue region, deep blue and green can be
used, giving etual trangmittance at 498 my ., Bimilarly
other pairs can be combined. The inventive step lies in co
combining, matching and pairing two ordinary but differ-
etitly coloured ‘plass strips on the principle discovered, so
that they can be uged for purposes for which they were
singly and originally quite unsuitable.

L

Eaeample 1
Five pieces cut out of various coloured ordinary glass
sheets were taken and their tranmsmiiance curves wera
determined s shewn in the Fig. V of the atcompanying
drawings,
Yarwous points of intersections hetween difierent pairs
of glass stripa are tabulated in the following Table I:

— . i

Paired colours of fransparent Wavelength of Number

materialy, egual absoibonee  referred
o, to i the
graph.

Déep Blue—0Gfsénish blue 4733 1
Green—Yellowish brown 4834} 2
Peep blue—~Graen 4932 3
Yellowish brown—~deep blue 494.0 4
Green—(Qreenish bliue 509.0 5
Yellowish brown—Greenish blue 516-0 6
Green—Yellowish hrown G35.5 T
Red—GQreen 8970 -
Deep blue—Red 6710 g
Red-—Greenish hlue 636-3 b{L)
Red—Green 683.8 ii

Eszample 2

The wse of a filter comprising coloured soclutions is
illustrated in the following ezample:

Two different colotred solutions (having differeni pH)
made out of squal amounts of the same rtock solution of
methyl orange, were kept in two cells, and the differsoce
in their absorbence at different wavelengths was observed
in a spectrophotometer whose warelength scale was to be
ealibrated, The wavelength where the absorbence was
found to be the ssme for both the solutions, was set at
409 m u which is the pre-determined isohestic point for
methyl orange. Bimilarly, other indicators could be used.

Erample 8

An alternstive construction of the ecell is the
“‘gpectacles”’-type of cell shown in Fig. IV of the accom-
panving drawings, This consists of s pressed or cast meta}
holder D with & nose bridge X, on the left and righi side
of which the two selected and matched pairs of coloured
transparent materials B & O are attached and held by
the said holder D, as shown in the drawing. This t¥pe
of cell has been designed to fit the sliding cell-carrier of
goms of the commerciglly available spectrophotometers and
the actusl dimensions of this cell can be altered to suit the
various cell carriers, When the cell iz placed in the
carrier, the light beam would pass throngh one of the
coloured strips and give a particuiar deflection. The cell
earrier ¢an then bhe simply slided o kring the other coloured
strip in the light path. This pracess can then be repeated
with varying wavelengths till a steady itransmiseion or
absorbence response ig received, and at that point the
instrument gcale can be set to the predetermized standard
wravelength for the pair of strips vsed.

No speeial or controlled manufacture of glass or gelatind
is reguired im respect of the coloured picces emploged in
the invented method. Any two common, coloured pieces
of glams can be used for peiring in accordence with
principle  deseribed  hereinabove. Coloured  polutions,
plastics or other transparent materials may be nsed in
place of glass.

The invention includes within ita scope obvious modifica-
tions or extensions substantially involving the operating
principles described hereinabove.

We claim !

1. A method of makind a fier for colibrating the
wavelength seales of optical instruments such as spectro-
photometers which consists of the following steps:

{a) detarmining and plotting graphically (as illustratel
in Fig. V of the neccompanying drawings) the transmic lan
{or ahbsorption) curves of differently coloured transpa-ent
moteriale (such as glass, gelatine, plastic, coloured sola~
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tions or the like) e.5., by means of » standard calibrated
spactrophotometer

{b) finding out the points of intersection in the above
transmission curves (¢.0., points marked 1 to 11 of Fig, V
ot the accomnpanying drawings) ;

(¢} chooging and pairing of two differently coloured
materials having one sharp and clear-cut point of inter.
section (e.g., points of intersection marked 1, 8, 4, 6, 9
end 10 of the transmission curveg sbown in Fig. V of the
accompenying drawings) ; and

(d) fixing the selected pair of Qdifferently colourel
materials in s frame or holder,

2. A methad as claimed in Claim 1 wherain the paired
eolours of transparent materials are as follows-

Paired colovrs of Fransparent Wavelength of
materials, equal absorbence
(in m o)

Doep blug—Greenish blwe . . . . 438

Desp blue—Green e e . o 4832
Yellowish brown—deep bue . . . 4830
Ysllowish hrown-—@Greenish Blue , . . 0160
Deep blue—red . . . . ., . 8710
Red—Greonish blue . . . . . 6863

8. A filter cell for ealibrating the wavelength scale of
optical instruments such as the spectrophotometer which
consists of & frame or holder holding a pair of differently

MGIP Sa0th. 8127 Patcdt{6U=27s2-61=100.

coloured materials selected according to the method des-
ciibed in Claim 1 or 2.

4. A filter cell as eclaimed in Claim 3 wherein the
eoloured materials congist of strips of glass, gelatice,
plastic or the like,

& A filter cell as claimed in Claim 3 or 4 whereid
the parred coloured matensls are fixed in slits in two
adjncent sides of a rectangular cell and observation
windows are Rited in the sides opposite to the said adjacentt
sides.

6. A filter ss claimed in Claim 3 wherein is used a
gpectacles shaped holder with s mose-bridge, on the lefd
and right side of which, two coloured transparent materials
are attached.

7. A filter cell’ as clsimed in any of the preceding
Claims 3 to 6 on which the wavelength corresponding to
the point of intersection of the transmission curves of the
two differently coloured materisls is marked,

R, A filter eell for calibrating the wavelemgth soale of
optical instruments such as spectrophotometers substantial-
Jy aa hereinhefore deecribed.

R. BHABKAR PAlL,
Pojents Officer,

COUNCIL OF BCIENTIFIC & INDUBTRIAL
RESEARCH.

Dated this A5th doy of May 1953,
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