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To all whom it may concern:

. Be it known that I, AAroN FENTON BUR-
SoN, of Mount Blanchard, in the county of
Hzmcoek in the State of Oh10 haveinvented a
mode of engraving on copper- plates by pre-
paring the p]ates so that they are made by
" that means sensitive to light, the action of
which produces images on the phtes or coating
of them, the ]1011ts of which may be made
prominent by the deposition of metal thereon,

more particularly copper, by galvanic ag: eney,
while the shades are left-free from metallic de-
posit, so that with ink prints may be taken
from them; and I do hereby declare that the
following 15 a full decription thereof.

The na‘mre of my invention consists in pre-
paring copper-plates so that light will produce
an image thereon, either in camera obscura or
under a paper or glass onwhich is animage or
anything that will give a sharp and well-de-
fined image of light and shade upon the pre-
pared sensitive coating of the plates; and
the image thus produced can be rendered suf-
ficiently deep in its shades to receive ink by
electrotyping them, or may be etched by proper
instruments.

The photope and photo-electrotype is pro-
duced in the following manner, which I here
explain so that others skilled i in photography
and electro-metallurgy may produce the resulis
desired.

With a cork, a woolen pafcch, rouge in fine
powder, and one-fourth saturated solution of
hyposulphite ofsoda,oceasionally addinglime-
water, Tub a well-polished clean copper-plate
for about five minutes, passing overevery part
of plate, changing it in the vise so as the ends
and corners may be polished uniformly. Then
wash the plate under a stream of water with
cotton flannel or soft paper, and dry with
clean soft cotton-flannel. Then place the plate
on a vise-bed and use a woolen patch and al-
cohol over a cushion the size of a hulled wal-
nut, made by stuffing a quantity of clean carded
raw cotton in a cloth made by coating it with
gutta-percha or india-rubber, go as to make it
impermeableto alcohol, and eontinue to polish
forfive minutes, (one-sixthsize daguerreotype-
plate,) changing plate frequently, so that the
rubbing will be uniform. This to some extent
deoxidizes the plate, which is mecessary.
Now remove all traces of the rouge with cot-
ton-flannel clean and perfectly clezu‘ of grease.

F

0. 45,224, dated November 29, 1864.

Rub and polish the plate with bulf or cham-
ois leather or silk velvet (which is Dbest)
perfectly clean and clear of grease, using an-
other cushion made of cotton cloth stuffed with
carded cotton, using occasionally a little
rouge; and a brush should be used toequalize
the powder over the buff. Continue this buff-
ing until the plate is sufficiently polished, and
cleari ing it of any film that may have formed
on the pohshed surface by brushing the buff
and rubbing the plate so asto remove 1‘( Now,
with a soft brush remove the dust from the
surface of the plate andslide it over first box.
iodine untilit assumes a red or incipient steel
color, and then polish with rouge, hyposul-
phlte of soda, cork, woolen patch, and lime-
water, as in first place, bub not more than
three minutes for one-sixth the size daguerreo-
type-plate, being particular to pass overevery
part of the plate. 'Wash and dry, and use the
rouge, alcohol, patch, and cushion finighing
with buff, ag at first. The plateis now ready
for coating. The edges of the plate must be
smoothed and polished. A platethat has been
exposed to mercury should be polished with
rotten-stone or washed tripoli, or the like, to
cut off the coating of mercury, which strikes
deep into the plate, beforeusing the rouge, as
above directed; and it impossible to elec-
trotype a picture thathasnot beenthoroughly
cleared of mercury. Brush it and take to
dark room and slide it over bromine solution
in water, so as to coat infifteen or twenty sec-
onds, changing the platein coating-box. Coat
the plate to deep red orincipient steel, and then
coat over iodine three or four seconds. (The
particulars with regard to the preparation of
iodine-boxes, mercury bath, &e., will be given
hereinafter.) Brush the plate, and it isready
for the image. Wewill suppose a photograph
as the object to be engraved. ILay it face up-
ward on glass in printing-frame and place the
polished surface on it; lay woolen cloth over as
a compress, and phce the board over all them;
with a screw apply gentle pressure, and phce
in sunlight three minutes. The time re-
quired in different degrees of light experience
alone will teach, and it will be much modified
by the thickness of paper, glass, &c., used,
through which the lightis to pass. In camera
obscura it will require one half-hour. Now,
if the plate is viewed in feeble light in dark
room, 2 Pplain sharp image will be perceived,




9 . 45,224

of & negative aspect. ‘The image should be
brushed with a very soft brush, so astoremove
every particle of dust; and after placing an
oval mat ((the mat:is most suitable after tak-
ing image in:camera obscura) on the polished
surface and securing it by means of elasps
made of slips of iecopper-plate; 8o as to cut off
the mercury from the margin of the plate,
place 1it:over the mercury bath (further, you
will pereeivehowthe mercurybathis prepared)
and raise the thermometer up to 809 Witha
fine print the mereury need not be raised so
high within a period of ten minutes. : Now
remove the plate, and, after taking' off mat,

slide it: over the :second ‘box of iodine, and |

leave it there from ten to forty minutes, until
the picture is properly developed.  Ifitisin-
tended’ to be:simply a :photope—that is, an
image to guide ithe instrument of ‘etching or
engraving—the development need not be car-
ried so far; ‘andif the image is to be made a
photo-electrotype, the development  must ‘be
carried to a point where the iodine and coat-
ing on surface: of plate will be a protection
of the shades from the:deposit of icopper
in the electrotype apparatus. | Judging fifom
the: colors of the lights of the iimagé, that
point where  the wchange talkés :place from
deep ‘orange: to: blue  or: violet 'is: the best
point to:take out: the: plate, :for the image,
in the development, assumes all ‘the colors
of ithe solar spectrum.  This color-—namely,
violet—will begin on the extreme lights first,
and gradually become extended over the
surface until the lights become blue. If de-
velopment is not carried far enough, the
metal will be deposited on shades as well as
lights, and if carried too far the whole image
assumes an ash color, andthe coating peels off
when putin the depositing-cell. The develop-
ment, however, may be carried to an hour's
time without the coating becoming detached
in the cell, and many times with good effect;
but it will be found best to discontinue the
development at the period when, at any time
after ten minutes, the picture on the shades
assumes the sharpest and best-defined appear-
ance, the lights having passed through orange
to violet. After the plate is taken from the
mercurial bath,itshould be kept from light,and
no light admitted on it until after it has been
a few minutes in the developing-box, and even
after it is thoroughly developed, if the sun’s
rays or bright light should fall on the image,
the copper would be deposited on the shades
as well as the lightsin the decomposition-cells;
but if to be used for a photope only, light does
not seem to injure it, but improves it.

Iwill now particularize. The mercury bath
must be scoured and washed with sand and
water, and then filled with sulphate of zine in
saturated solution, and then drained out a few
minutes, and the lamp applied so as to dry it.
There then will be a white coating of sulphate

of zinge lining the bath. Renew it once in fif-

teen pictures. One-half ounce mercury must
now be put in bath, and it is ready for use.

carbonate of soda.

The manner of renewing the zine eoating is
simply, take a long-handled soft brush and
dip in zine solution and moisten every part of
inside of mercury bath half-way up the sides;
and.again the sulphate of zine dries, and must
be :moistened by aqueous vapor once after
every six or eight photopes, and is to be done
by making a ball of paper as largeas & hickory-
nub.and wetting itinwateriand making:it into
a ball, pressing out: the principal part of the
water, and having a string attached to it; so

-that it can: be : conveniently taken: out: of the

bath.: Place it:in' mereury bath immediately
after taking off the plate on which the image
is:and leave it in until the mereury:in the
thermometer falls to 55°.. Then take out by
means of the string. It is then ready for the
next pieture. The bath shounld be covered
only by the:plate on which is the picture be-
ing mercurialized, except over night; as it is
necessary the fumes should escape.  Now, if !
there is too much moisture in thebath, moist-
ure would be discovered in the image when
taken from bath, and a spoiled picture would
be the consequence. . Therefore you must ex-
ercise great care and notleave the vapor ball
in the bath too long. i

In' transforming @ photope iinto ai photo-
electrotype, the plate on which isthe developed
pictureshounldibe varnished thoroughly on the
back and edges and dried, and the varnish
should: be so thick ‘as'to protect the part eov:
ered from deposit. * If globules or: grains of
copper begin to form on back or edges, they
become points of afttraction, and injure or
ruin the image by diverting the metal from
where it should be deposited. Dust may be
brushed from surface of image just before var-
nishing. . The plate should be placed in cell
containing solution of sulphate of copper, in
horizontal position, and the wire sustaining it
covered with wax, so that the metal will not
deposit thereon, and the corroding metal or
pole must be somewhat smaller than the image,
and pierced full of holes in center, so as to re-
semble bobinet. The holes should be close in
center and wider apart toward edges, and thin
muslin fastened over the lower side, so that
the particles of the corroding copper-plate will
not fall on the picture. This may be done by
using shellac varnish on the edges and press-
ing the margin of eloth against it, so that it
will adhere. If the battery is weak, the sul-
phate copper and alum solution in the cell
should be weak also. The plate should hang
in the cell without connecting the poles of the
battery with it for ten or fifteen minutes, and
then be connected. Keep the solution in the
cell clear of dust, and do not let the: battery
flag, as it would cause a rough deposit. The
deposit of copper and alum, in the proportion
of two parts of sulphate of copper to one of
alum, on lights sometimes is rough, which is
caused also by the plate not being polished
perfectly clean. Thedepositis much smoother
by using one-half saturated solution of super-
After varnishing plate,
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pour it on, and then, after leaving it on one-
half minute, wash by flooding the picture with
rain-water, and place it in depositing-cell be-
fore it dries. To flood the plate, pour rain-
water ou the corner of the plate, letting it ex-
tend over it.

Ifto hang the plate in a vertical position in
cell is desired, it is, if the plate be placed in
that position, not necessary to placethe cotton
cloth over the corroding plate; but it must be
(I have reference to corroding plate) pierced
with holes close together near the upper end
of the plate, so as to equalize the galvanic ac-
tion, as the lower end of the image-plate re-
ceives a greater share of the deposit, the holes
may be farther apart as they approach the
lower end; but inelectrotyping the plate in a
vertical position, it is extremely apt to streak.
I prefer, therefore, to have it in'a horizontal
position. If the copper deposits on shades,
rest assured you have not cleaned or scoured
off all traces of mercury. Ifa vertical plate,
end downward, beginsto streak, takeit out and
let it be placed side downward awhile. The
first iodine coating-box should have iodized
spongy paper, made to fit the bottom, laid init,
and no pieces of iodine. This paper may ab
long intervals be exposed to vapor of iodine
by placing iodine under it and leaving it there
during the night, which will saturate the pa-
per, and then the grains of iodine must be re-
moved. Perhaps,toascertain the exactlength
of time required to coatin iodine-box, it would
be as expedient a method as any to first try a
polished copper plate and mark the length of
time to coat to proper tint—that is, the iodine
tint barely visible. Thepropertintmay be dis-
covered by comparing the corners of the plate
with the middle. Afterascertaining how long
it requires to produce that effect, coat the
plates afterward halfso long, which will prob-
ably bethree or fourseconds. Toomuchiodine
takes longer time in the light, and the defini-
tion of the picture will not be so good, and too
little iodine causes the mercury to'be deposited
on shades to some extent, and causes a kind of
fogging., A few trials will give instruction to
the manipulator on this point. Thecoating I
speak of here is that immediately after the
bromine. In this box the coating should as-
sume a red color while polishing, as above
stated when speaking of polishing plate, as
the other iodine-box I now name gets mercury
in it after considerable use in developing the
mereurialized plate, and would not do forthe
first coat of iodine—that is, polishing-coat.
The developing iodine-box should have adram
or so of iodine in'it and spongy paper placed
over so as to fit the box. The object of this
is to equally diffuse the coating on the plate.
The mercury bath should rest against some-
thing to keep it steady, and be placed not less
than twenty feet from coating-boxes, and when
in use place the spirit-lamp under the precise
center, or the mercury will be deposited thick-
er on one side of the picture than the other,
which will thus be injured. To prevent this,

change the plate end for end in the mercury
bath, dividing the time equally in changing.

The foregoing specifications relative to the
preparation of the plate may be considered -
needlessly long; but it can scarcely be on good
grounds thus viewed. Forinstance, it might
be supposed that the first coating of the plate
with iodine useless, as it is again rubbed up;
butthethree minutes’ rubbing with rouge does
not remove all of the iodine. This coat is nec-
essary to prevent the depositionof copperupon
the shades of image while being electrotyped.
Now, a very good picture can be producedon
copper, I have discovered by many experi-
ments, by simply rubbing up the plate with
hyposulphite-of-sodasolution, lime-water, and
rouge, (peroxide of iron,) and washing well,
and coating deep red in bromine-box, and then
coating with iodine enough to barely tinge a
plate, and then proceed with sensitive plate
as directed in foregoing specifications; but in
that case, as in all others, the mercurial vapors
must be modified by the presence of sulphate
of zine or its equivalents in bath, or therewill
not be a well-defined image on the plate. A
photope therefore can be produced in this ex-
peditions manner. (I gaveitthis name as be-
ing the work of light.) If an image thus pro-
duced is placed in the depositing-cell, it will
be found that the shades will not long resist
the deposit of copper.

Inplacing plate in mercury bath and iodine
developing-box, lay it gently to its place. If
there should be dusty particles on plate and
the sulphate zine should be too moist, by the
vapors of water, there will be spotsin the de-
velopedimage. The plate should be carefully
brushed just before placing in mercury baths.
Brush slowly and thoroughly. The matisap-
plied merely to give better appearance toim-
age after the image is produced in camera. In
using a print, cut it in oval form smallerthan
the plate.

It is not essentially necessary to use alechol
in polishing plate, provided the film can be
kept off after the rubbing with hyposulphite
solutionand lime-water; butthe rubbing must
in that case be prolonged five minutes with
last-mentioned articles,and then the plate thor-
oughly washed with water.

What I claim as my invention, and desire
to secure by Letters Patent, ig—

1. A new mode of producing an iodo-pol-
igshed surface on a copper-plate, as set forth.

The polishing being done after the plate is

iodized modifiesits ehemicalrelations and pro-
duces a surface after it has been exposed to
bromine, to light, and to the modified vapors
of mercury, that resists the deposit of -copper
while in the decomposition-cell of an electro-
typing apparatus, the plate, after polishing,
containing a trace of iodine.

2. The modification of the vapors of mer-
cury by the use of the sulphates of zinc or cop-
per or the sulphuret of antimony, (the sul-
phate zine is best,) or their equivalents, by
placing one or more in solution in mercurial
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bath, and then drying it, which modifies the
mereurial vapors, causing it to be well defined
on the lights of the image: that has been pro-
duced on the plate by means of light.

3., The method of iodizing polished copper-
plate and modifying the vapors of mercury,
which, when manipualated as deseribed, will
produce a sharp and well-defined ' picture,
(which I designate a ‘‘photope,’’) and on the
lights of this image, produced in this manuer,
copper: can, by means of electro-metallurgy,
be deposited, while the coating onthe shades,
produced in manner: set forth, will remain
clear of the cuprous deposits, (whieh I desig-
nate a “‘ photo-electrotype,’”) thus giving ele-
vation tolights and depression to shades; ink
may be applied and prints obtained therefrom
by means of a press; or the engraving may
be used, - after  applying  silver: or: gold to
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elevated lights, asa desirable portrait, &e.; or
the image may be etched in, in place of de-
positing copper thereon in the usual manner.
Let it here be understood that the.copper coat:
ing, to'be a protection from the depositof cop-
per :in electrotype-cell, must be .exposed: to
modified mereunrial vapor, and havealso been
exposed to light and shade of an image. -

I claim in the foregoingto have made g new
discovery of a prineciple, a discovery: of an
art—an art as broad in its relations to the fam-
ily of arts as -the daguerreotype itself—light
and electricity producing an image in solid
metal as durable as bronze.

A. T. BURSON.

Witnesses:
H. S. Bursox,
G. R. Bursow.



