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WTHE TRAWSPER OF LEITERS/NUMBEnS/DESIGES ON
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COUNCIL OF SCIMNTIFIC AND INDUSTRIAL RESEARCH, Rafi

Narg, FNew Delhi-i, Ipdia, an Ipdian rezistersd body incorporated
under the Reglstration of Jocletiss Act (Aot XXI of 1860).,

The following spsoification desoribes the nature of
this invention i~

fhis ia an invention by DR, SANKARAN SUHUSWAMY,
Sotentist, POKKYARATH JATAERISHNAN, Junior Selentific Assietant
TENKAPARAMAN YENGNARAMAN snd SELLAYAFPAN SHANMUGAM, Senior
leborstory dasistents, and RAMASWAMY IYERZAR UFPILI, Sentor
Teobnienl issistant, sll of the Central Fieotrochemical
Beasarch Institute, KaraiXudi-3, {®amil Npda} Indis all

Indisn oftisens.
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THE TRANSPER COF LETTERS/NUMBERS/DESIGNS ON 20 METAL
BY EIRCTROCEENICAL TECHNIQUES

Council of Seientific and Indust#gel Research
Rarfi Maprg, New Delhl 1, India, &% Indian
rogistered body incorporated undes the
Registration of Scelaties Aot

(het XXI of 1860)

The following epecification describes the nature of fis invention

This is an invention by Dr. Sankaran Guruswamy, Seientet, Pok-
kysrsth Jayakrishnan, Junior Seientifie Assistant, Venkataremen Yegne-
reman and Nellayappan Shanmugas, Senior Laboratory Assistente end
Ramaesny Iyengar Uppili, Semior Tedinicsl Assistant, &1} employed in
the Central Electrochemicsl Research Instituie, Kapraikudi 3 (Tamil

Cityrene:

mg invention relates to the m thod of transfer of letters/
nunberb/designe on to metal by elegtrochemical technigues.

The \Eﬁgvmtimal method of premring letters/designs/numbers over
wetal coneiate of copying the design over metals by suiteble lscquer
mannally and etching the metsl not covered by the lacquer chemically.

The object of this invention is to obviate the disadvantages of
memual copylng of the design over the metal , the chemical etching of
the metal and to cowver the exposed metal by coloured electro-organic
ceeting sc as {0 enhance the oontrast between the design and the metal

To these ends, the invention brosdly consists in a) preparing a
high contrast black and white negative from a good white and black
drawing of the designs %o be transferred, b) applying e photosensitive
resist over the metd , ¢) exposing the metal to ultraviolet iight for
a controlled period of time, 4) develop the photographic image formed
over the metal, e) heating the image formed to improve the adherent
pature and electrical imsulation property, £} etching and/or covering
the uncovered metal electirochemieally or el ectrophoretiezlly deposit
a goloured resin over the metal, g} heating the metal plete to deve-
lop adhesion and curing of the electrodeposited resin, h) dissolving
the photoresist by suitable solvents, i) and etching and/or covering
the uncovered metal over the designe electrochemicel ly or electro-
phoretically deposit a different coloured resin to incresse the con-
trast, jlto heat the metal plate Linslly %o davelop adhesion and the
airing of the resin deposited in the second cese. In many cases, the
insulating layer of the photoresist gives a olesar contrast with the
surrounding metal suitably electrocoated with 2n organic resin as in
the specimen enclosed. In auch coasea, the steps from (h) %o ()} above
are not necessary.

The following Indian Fatents 111691; 118256 (1968), 118016 (1968;
and 131636 (1971) go int¢ the practical details of ihe e=lecirocheiniesl
marking of metals and alloys like mild steel, alumimium, silver,
stainless steel, brass and others and are based on &) the electrovhemiw
cal etching of the snode by chloride iom, b; the solubility of chlo-
rides of the metals other then silver amn ¢} the depesition of complex
organic compounds formed by the action ¢f electirie current on poly-
vinyl aleohol and potassiue dichromste. The ipformation contained in
the paid patents &re of help in carrying out electrochemical etching/
marking of metals in a rapid manner (3 to 60 seconds depending on the
metal and the depth of etching required etc.). The follow Indian
patents 129570 (1971); 130472 (1971); 132089 (1971); 132715 {1971) eed

Tt} and anciber one on coloured electro—organie coatings go
ato the practical deteile of preparing electro-organic coatings of
different colours over metals.



In this patent, we Bre combining the information contained in the
-above referred patents to prepere metal platea for neme hoerds, mwtael
WB vith designs, sign boards, metal labels, instrument me tal boards

. The metals that can be used may be of mild steal, alumiinium,
brass, sing and othsre.

The Yellowing typicel example is given to illusirate the inventiom:

The enclesed specimen with letters SULPEA DIMILIN has been pre—
pared aa follows:

i) The words SULFHA DIMIDIN were drawn on a drawing sheet uaing
blacic ink {(size of letters 1%) and reduced photograghically to sise
of letters £" snd & photographic negative prepeved.

ii) The gotographio negative was kept in cantact with the biuse
plate (gize x 1"} previously covered with & leyer of VISTAK H-
Reaiat (product of Vista Graphice, Hydsrabagd 29, A.P) and exposed %o
nltravielet light from a mercury lamp kept &t @ distance of 12" from
the metal plate for a period of one hour.

iii) The exposed plate was developed using H-Resiat developer
(product of Viste Graphies)} for two minutes &nd washed in water. At
this stage, the letters SULFHA DIMIDIN was clearly visible over the
netal. . ’

iv} The brass plate wes heated &t 1509C for 30 minutes ta polymes
rize the resin-design formed ao as to develop an alherent electri-
cal 1y insuleting layer of the design on the metal. : ] .

¥) An eleetrocoating of the proper shade of eolour is deposited
over the unexposed brase metal as per detaile in our Indien Patents
129510 (197175 130472 -(1971)3 132089 (1971}; 132715°(1971); Epaesk.

and apother one oo coloured slectro-organic coatings.

vi) An etehing of the surrounding metals can be carried out, if
necessary, 80 23 to have & projection of the design ag per deiails
given in our India Patents 111691, 118256 (1968) and 118016 (1963},

¥IT§ The following Gre the main advantages of the invetiom:
1. It haa the advantage of speed, clarity and the precision of e

photograplic reproduction of image on metals from drawing board
disgrams.

2. It is ¢apable of being adapted to the needs of design wArking
of zetal articles of industry anmd commerce.
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“THE TRANSFER 0F L¥TTERS/NUNBERD/DRSIGKE ON 20
NETAL BY ELECTROOHBNICAL TECRNIQUNS®

COUNCIL OF SCTENTIFIC AND INDUSTRIAL RESEARCH, Befi Marg, ¥
New Delhi-1, India, aql Indian registered body inoorporated under the

Eegistration of Societies Aot (det XXI of 1680).

The following specification particularly describes and
agesrtalne the nature of this inventicon end the manper inm whieh
it in to be performed te

ThaxtaXYeping o
This 1s arn invention by Dr.SARLARAR GURUSWAMY, Scientist,
POEEYARATH JATAERIBHHAN, Junior Befentific aselstant, VENKATARAMAW
YEGNARAMAN and NELLAYAFPAN SHANMUGAN, Senior Leboratory assistant
mxt and RAMIBANY IYENGAR UPPILI, 8enior Teohnical issistant, all
of the Qeutrsl Flectrochemical Research Ynptitute, Karaikndi-3,
{familunadu}, Indie, all Indian citisens.

Thias ipvention reletes to the method of transfer of
letters/nunbers/designe on to wetal by elettrochamical techni-
yasa,

The conventional method of preparing letters/designs/
numbere over wetal consista of copying the design over metals
by saitable locquer manually and etching the metal not covered

by the lacquer chemically.

The drawbacks connected with the conventional method of
preparing letters/designa/nunbers over metal are i) limit to
the aoccuracy with which manual copying cen be sarvied out on
metals using lecquer, ii) Mmitations in earfying out chemical
etching acourately, iii) difficulties in inoreasing the ocolour
contrast between the deslgn and the mutal.

-

The object of this invention is to zmprove the accuracy
in copying of the design on the metal Ly photographically
transferring the deslgn on the metal, to cvorcome the limita-
tions in ¢awrying out chemical atching by introducing electro-
chemical techniques and to increase the colour contrast beiween
the design and the metal by covering the sxposed metal with

toloured electro-urganic coatings,

According to the present Luvention, there ie provided
& process for the tranefer of letters/mumbers/designs on to
metals by electroctiemical techniques which consists zn preparing
& photographic negatave of the 1ettars/mmbera/desig:ns and
keeping 1t in contact with the metal subsirate previcusly
sovared with & layer of photossnsitive lacquer as bersin
deseribed and sxposang it to ulirvavioclet light from o mercury
lamp kept at a distance of 12" from the reain covered surface
of the metal plate for a periocd of bne hour, the exposed plate
is then devalopedre.u; t‘;:;:‘i‘t‘!rd(alcr:.bed for two minutea and
washed in waisr so that an electracally insulating image of
the letters/numbers/designs is c¢learly visible over the

surface of photosensitive resin covering the metsal, the



Botal plate is heated at 150°C for 30 minutes to polymerise
the resin so as te increase the electrical insulation of the
transferred letters/numbers/designa on the metel, an eleotro-
coating of the proper shadas of colour is then obtainsd over
the metal in places other than the electrically insulating
image of the letters/designs/numbers,

The stepes of the process arsf-

{a) preparing & high sontrast black and white negative from a
good white and black drawing of the designs toc be transforred,
(b) applying a photosensitive insulating lacquer over the
motal, (¢} exposing the covered surface of the metal to
ultravielet light for a controlled period of time, (d}
developing the photographic image formed on ths photosensitive
layer of tho lacguer applied.on the metal with the help of
photographie developers and washing the developed image 3o as
to ¢btain an electrically insulating image of the lettars/
nunbers/designs, {e} heating the image formed tp improve its
adherent naturs and electrical insulation property, (F} etching
and/or covering the metal portion of the resin coated surface
which 1s not covered by the design electrochemically or slectro-
phoretienlly deposit & coloured resin ovaer the metal, (g) heat-
ing the resin-coversd metal plate to develop adhesion and ecuring
of ths electrodeposited resin, (i) dissolving the photoresist by
suitable solvents, (i} and etching andfor covering the uncovered
design portion of the metal electrochsmically or slectrophore-
tically to deposit a different coloured resin to increage the
contrast, (J) to heat the metal plate finally t¢ develop adhe-
g1on and the euring 4f the resin deposited in the latter case,
In many casés, the insulating layer of the photoresiast gives
clear contrast with the surrounding metal suitably electro-
toated with an organic reain (by the steps f end g)., Tn such

cases, the steps from (h) to {3} above are rot necessary.

-3 -

The follewing Tndian Patents 1116213 118256 (1968),
118016 (1968} and 131636 {1971) go into the practical details
of the electrochemical marking of metals and alloys like mild
steel, aluminium, silver, stainlesa ptesl, brass and others,
and pre based on {a) the electrochemical etching of the ancde
by chloride fom, (W) the solu-bility of chlorides of the metals
othor then silver and (o} ihe deposation of complex organic
compounds forwed by the actiomn of slectric current on poly-
vinyl aloohol and potassium dichromate. The following Indian
Patents 120510 (1971); 130472 (1971); 132089 (1971); ==

e lal AT IV
.ga@ﬁ_} and 272/72/go into the practical details of pre=-

paring electro-organic ccatinga of different colours over metals.

In this specification, we are combining the informations
contained in the above referred patents to prepara metal plates
for nhame boards, metal boarda with designs, signh boards, metal
tabels, instrument metad boards ete. The metals that can be

used may be of mild steel, aluginium, brass, zine and others.

The present imvention consists of a process which com-
prises copylng of le tters/numbers/designs over matals by &
suitoble lacquer and etching the metal not covered by lacquer,
wiierein the lelters/mumbers/designs arve transferred photographi-
cally over the metal eand the metal that is not covered hy the
lacquer is etched electrochemically or covered by electro~
organic coatings sc as to enhance the contrast batwesn the
design and the metal.

The following typlcal example is given to illuatrete

the invention:

A motal specimen with lettera SULPHA DIMIDIN is prevared

ag’ followst
1} The worids SULPHADILIDIN are dvawn on a drawing shest

using black inlk {size of letters im) and reduced photographically

to size of letters £" and a photographic negative prepared.



ii) The photographic negative ia kept in contact with
the brass plate {size 5% x 1) Pra"iously- sovered with a
layer of VISTAK ¥-Resist (product of Vista Graphics,
Hydorabad 29, AP} and expnsed fo ultbaviclet light from e
mercury lamp xept at 2 distence of 12" from the resip covered
surface of metal nlrte for a period of one hour,

itl) The exposed plate is developed using H,Remist
develoner {Product ol Yista sranhics) for twe minutes and
washied in water so that en electrically insulating image of

the letters SULBIADIMINIY is clearly visible over the sur-

face of pholosensitive resin covaring metml,

iv) The brees nlate wos Leated st 150%C for 30 minutes
to polymerige the resin - desiyn fo.omed S0 as to Iincrease
the electrical insulation of the image of the letters on

the metal.

) v)'An electrocoaiing of the praper shade of colour is
obtained over thg boass metal in pieces other than the
electrically insuleting imagrc of tho letters as per details
given in our Indian Patents 129510 {1970)s 130472 (1571)
132089 (1971); 272772 {1972} (Ac.ial "2 Dt

vi) An etchidng of the surroundiug metale can be carried
out, if necessary, 20 as to Lave a projection of the des=ign
as por dotails given in our Indian Patents 118256 (1968} and
118016 (1963),

vii) If furtlier contrast 45 necessary the insulating
rhotoresist loyer con be removed by sultable organie solvent
and a different colouvred organic coating can he given cléectro=-

phoretically and heated for baking the same,
& The Tollowing are the main advantzges of the ima:"tiont

1} It Las the adventage of speed, clarity and the
vroeclsion of the photographic reproduciion of image ont metals

from draving board diagrams,

2) Tt is capable of being Adepted to the meedd of

design marking of metal articles of industry and commerce.,

In this invention, we transfer photographicaily any
combination ef letters/numbsxs/designs using photossnsitive
lacquer and eleckrochemically etch the uhexposed metel or cover
the axposed metal by e¢lactre-organic comiipg so as to enhance

the contrast between the design and the metal,

We olaim

1) A rocess .[‘o..r the transfer of letters/nunbers/designs
on to metals by electrachemical technigues which-consists in
preparing o photographic negative of the letters/mumbezs/
designs and keeping it in contact with the metal substrate
previously covered with a fé-‘er of photosensitive iacquer as
horein described and exposing it to ultreviolet light from
a morcury lamp kept at a distance of 12% from the resin
covered surface of the metal plate for a period of one hour,
the sxposed plate o then developed(as Mosoin described Lor
two minutes ang washed in water so that an elestrically
insulating image of the le tters/nwabers/design; is cleoariy
wisible over the surface cof photosonsitive resin covering
the metal, the metal plate is heated at 150°C for 30 minutes
to pelymerise the resin 0 &9 to increase the electrical
ingulation of the txansferred letters/numbers/designs on
the metnl, an electroccosting of the propsr shade of colour
86 then cbtained - v o matal i._n places other than the

electrically insulating imege of the letters/designs/rumbers,

2) A process as claimed in claim 1 vherein a uniform
ecoating of the photosensitive lacquer is applied over the
metal surface, expoaing the lacquer ~ coated surface to
wltra violet light through the photographic negative of
the desired letters/mumbers/designs and developing the
letters/numbers/dusigns with the help of photographic
developers, and “washing tbe developod lmage, so0 aa ko obe
tain an elegtyd ®81liy ineulating image of the letters/mumbers/



designa on the matal.

3) A process as claimed in claim 1 and 2 wherein an
et¥ohing of the surrounding (oondueting) matal is carried out
&0 az to have a projection of the letters/numbers/designs

on the metal,

4) A process as élaimed in any of the preceeding
claima wherein an electrecoating of desired shade of colour
is obtained over the metal im places other than the electri-
cally insulating Image of the letters/numbera/designs so aa

te enhance the contrast between the metal end the design.

5) A process for the tramsfor of letters/mumbers/
depigns on to metals substiantially as herein before

described,

Dated thia 25th day of May,1973
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