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To all whom it May CONCErIL:

Be it known that I, CHARLES W. EBERHARD,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

-1

ment in Mechanism for Electrotyping, of
which the following is a specification in its
best form now known to me.

The object of myinvention is to reduce the
cost of making electrotypes.

My invention consists, primarily, inamold

for use in the process of making electrotypes
which makes the process much simpler than
any heretofore used, thereby dispensing with
a large amount of the labor, and particularly
the skilled labor, now required.

It also consists in the method and mechan-
~ ism for using the mold, in'many advantages,
andindetails of constructionhereinaftermore
fully described and claimed. |

The process of electrotyping as now used
in commercial practice is as follows: A form

L5

20

of the matter to be electrotyped is made up

_in an ordinary printer’s chase.
25

The matter
in this form may be one or more halt-tones or
otherprocess cuts or alot of reading matter set
up in type or a combination of such cuts and
reading matter. A mold consisting of about
three-eighths of an inch of wax composition

30 on a heavy inflexible metal backis laid upon

the bed of a powerful press and the prepared |

form after being slightly warmed is placed
face downward upon the wax. The press,
which must be very powerful, is now set in
operation and the form forced deep into. the
thiek wax. The wax hasto be thick, so that
when the press hasreached the bottom of its

35

 stroke the portion of the wax between the face

of the form and the metal back of the mold
will be hard and of uniform thickness and
density, thereby insuring a clear-cut impres-
sion of the form. The wax, which is on the
outside of the form, remains substantially the
same thickness as at the start. The press 1s
nowloosened and the form removed. Asthe
edges of the impressed portions of the wax
are irregular and theportions themselves are
~ thick, whereas the impressed portion is very
thin, the wax impression cannot- be used 1

so its present form, and it 1s removed to another
table, where a workman trims off the upper
 portion of the wax, leaving only the lower
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nois, have invented anewand useful Improve-.

solid portion, about an eighth of an inch In
thickness, containing the impression which
is to be preserved. To do this trimming a
hot knife is used, and as it cuts horizontally
over the sheet of wax it leaves

ri

edges, which are rounded o ' by passing a gas-
flame over the impression. The workman now
adds melted wax to form raised parts or
«“phuilding” on the wax form where the fin-

The finished wax impression,. technically
ealled a ¢“case,” above described 1s now put
in amachine which sprinkles powdered black-
lead over its surface, giving 1t a metal sur-
face. From the black-leading machine the
wax form or case is taken to the platin o-bath,
where it is inserted in the solution and a thin
sheet of copper, called a ‘‘shell,” 18 deposited
overits surface. Whena sufficient thickness
of copper has been deposited, the case with
the copper upon it, is removed from the elec-
trotyping-bath. A little hot water is now ap-
plied to the copper side of the case, thereby
softening the wax adjacent to it, and the thin
copper shell 1s stripped off from. the wax
form. This copper plate is an exact repro-
duction of the matter appearing on the wax
form or case, but has no printing strength,
owing to its being very thin. The thin cop-
per sheet or shell 18 now taken to the metal-
backer, who first cleans the back of the cop-
per plate with acid, then pours in melted tin-

o molten condition metal is poured in. This
combines with the tin and thus adheres to
the copper shell or case.
operation is performed on a level steel slab,
<0 that the surface of the type in the copper
shell is as near level as possible. Owing to
the fact that type and cuts ot different heights
(due to wear and other reasons) were used 1n
the original form and that the inequalities

| were impressed in the waX form and trans-

| mitted to the thin copper shell, it 1s prachi-
cally impossible by this process to so back a
plate that the surtace of the cut will be level.
Tt is necessary that the surface of the cut
| shall be level in order to print.
| backed copper shell is now sent 10 & highly-
skilled wworkman, who examines it to see what
portions of the printing-surface are not up

ished electrotype is to be wholly cut away.

The metal-.
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the vertical
sides of theimpressions of the type with sharp
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foil to tin its surface, and while this tin 18 in -

‘This metal-backing '
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I now dispense with the
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to level. IIe then places the plate face down
on a levelsteel slab and pounds with a punch
on the baclk of the low portions of the plate,
thus foreing them to the level of the steel
plate, and consequently the level of the re-
mainder of the printing-surface. When this
workman has finished his work, the plate is
ready to be used either in a clamping-frame
or with the usual wooden block as a back.
In the above process the press for use in
forcing the form into the wax mold has to be
very powerful in order to make g good 1m-
pression, and when it is strong enough for
this it also forces the wax into the little crev-
1ces between the type-bodies, thereby mak-
Ing the form stiek in the mold. In breaking
the hold of these little bonds the Hnpression
15 pulled and distorted. thereby throwing the
finished electrotype out of levol. The press
is 80 powerful that when a form of type and
cuts of varying heights are locked in a chase
with the tops all on a level and used in it
the type will be forced back until their bases
are on a level against the top of the press,
thereby impressing in the wax mold all the

Irregularities in level of the tops of the type

which are due to differences in length of use

and to slight differences in the founders’
standards. All of these differences increase
the amount of work of the finisher,who brings
the finished electrotype up to level, and this
man 1s one of the highest paid in the shop.
Another highly-skilled and well-paid work-
man is the one who trims the wax mold. By
the use of my invention I dispense in a large
measure with the services of both of these
workmen.

In the use of my invention I first prepare
the form of matter in the usual manner, as
heretofore described. I turn this form face
downward on a level slab of steel or stone,
loosen the furniture, and drive al] the type
and cuts into contact with the slab, thereby
making the face level. T lock the form and
secure the component parts in this position.
powerful press (often
of fifty-five tons pressure to the square inch)
used in the old process and inits place sub-
stitute a flat plate having a felt, soft-rub-
ber, or other cushion covered roller weighing
about twenty-five
a track at the proper distance above the sur-
face of the plate and parallel with it. I can
use in the placeof this one of the well-known
army hand-presses, in which such a roller is
journaled on a fixed axis and the bed of the
press travels under the roller and cover the
same with felt. T can also use a hard-sur.
faced roller and spread a sheet of felt or other
sott material over the mold below the roller.
This felt or cushion pad, whether on the
rolleror elsewhere, as above described, serves
the funection of a cushion - pad in the same
manner thatitwouldifattached permanently
to the flexible base of the mold. I can also
use a very light direet-pressure press; but

pounds, adapted to roll on -

il
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the roller-press above described. I next dis-
pense with the thick wax mold heretofore de-
scribed and prepare as a substitute the mold
of my invention in the following manmner: I
take a sheet of flexible material—such as a
metal foil, heavy paper, closely-woven cloth,
orsheet-rubber,but pref erably lead-foil about
.01 of an inch in thickness—and spread upon
one side of it a coating of wax-lilke substance
aboutone thirty-second to one-sixteenth of an
inch in thickness. This coating should De
applied while warm, so that it will stick to the
flexible base. It should be of a wax or wax.-
like composition of such a hardness that 1t
will make a clear detailed impression of type
matter when impressed with the roller above
described upon a form and yet hard enou oh
so that it cannot easily he moved by ordinary
handling. Tt should be of such a consisteney
that the finished mold can, if made on suffi-
cient length of backing, be rolled upor passed
in the form of a belt over large rollers without
Injuring the wax face. The combined base
and wax face should be of such a strength
that when an impression is made in it the
mold may be subjected to ordinary handling
withoutbending and injurin o the impression.
The consistency of the wax and the thickness
of the flexible base of the mold should ba
such that when a form of matterisim pressed

in the mold the detail will all be clearly im-
pressed in the wax, while the mold, including
theflexible base, will he impressed into the
larger hollow spaces of the form, thereby pro-

| ducing raised parts on the wax side of the

mold corresponding to the building, which is
applied by hand in the old process, but this
without ever bringing the type of the form
into direct contact with the flexible back—
. e., without ever passing entirely through
the wax. The resulting product magnified
several times is illustrated in the accompany-
Ing drawings, in which—

Figure 1 is a plan view of a mold having
the word *‘Offer” impressed therein. Ifig, 2
Is an inverted plan or bottom view of the
same mold, showing the raised 1mpression of
the letters produced upon the under side of
the mold. Fig. 3 is a sectional view taken
on line 3 of I'ig. 1, showing the letters O
and ““I*” in section. In this section a repre-
sents the wax-like material, and U the foil. ¢
represents the portion of the mold which will
malke the printing-face of the letter ““0” in
the electrotype, and similarly d representsthe
portion of the mold which will make the print-
Ing-face of the letter ““I*” in the eloctrotiype.
g represents the building effect between these
letters produced by the bending of the entire
mold in the eurves . and 7 in the manner
heretofore deseribed. represents similarly
the building effect at the side of the mold.
Where a large photo cut is being produced,
the face of the cut lies in the plane ¢ d, and
1ts outer edge is surrounded by comparatively
small building effect, corresponding to k.

this does not give as satisfactory results as | While many different forms of wax may he
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used, I prefer to use a composition of about
ninety (90) per cent. ozocerite and about ten
(10) per cent. white-pine piteh, with a very
small quantity of vaseline added, about a

- tablespoonful to ten (10) pounds of ozocerlite.

T can also use in warm weather a composition
composed of about sixty (60) per cent. shellae,
twenty (20) per cent. sulfur, and twenty (20)
per cent. gum-turpentine, the proportions in
both these compositions being varied some-

~what with the temperaturc of the room and
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 torted by the expansion of the wax to any i

I prefer to use a metallic foil, such as

with different brands of the materials used.
In a very warm room ordinary beeswax with
o little black-lead may be used, and 1n &
cooler room beeswax with turpentine may be
used. | -
While, as heretofore stated, various flexible
materials may be used as a base for the mold,
_ ]ead-_*
foil, which is an electrical conductor, so that
clectricity may be carried through it to the
black-leaded face of the wax mold, contact
being obtained by scraping the wax off from
a small portion of the face of the mold (at one

side of the impressed portion) before the mold

‘s black-leaded. This solves one of the dif-
ficulties of electrotyping, that of obtaining a

cood electrical contact with the black-leaded

face of the wax impression or case.
Having prepared the ab ove-described mold,
I slightly warm the form of matter to be re-
produced and place it face upward on the
plate above described. 1 place the mold face
downward upon this form and pass the felt-
covered roller over the back of the mold.

Phis forces the mold onto the face of the

form, impressing the detail of the form into
the wax-like surface and forcing the yielding
flexible base of the mold with the wax upon
it into the larger openings in the face ol the
form which is to be reproduced, thereby madk-
ing simultaneously with the printing 1Impres-
sion the building effect, which had in the
old process to.be made by hand after the wax

impressionwastrimmed. Astherollerpasses

over the mold, touching it in only one line at
a time, it gives the mold at the point of con-
tact a slightly-rocking motion, thereby round-
ing o
letters. This motion is not, however, suffi-
cient to disturb in any way the face of the
impression.

My mold has an additional advantage in
that the wax of the mold being thin the shape
of the impression is not destroyed or dis-

such extent as with the thick waxmolds here-
tofore used, and the expansion of the little
wax which is present is in a large measure

f the edges of the depths between the

taken up or eompensated for by the metal-

foil base, whose coefficient of expansion 18
much less than that of the wax. |
After the soft roller has forced the mold
into the form in the manner described the
mold is removed. If it is of the preferred
form, with a metallie-foil base, a small por-
tion of the wax on the face of the foil 1s re-
moved, as heretofore deseribed. The mold
i« then black - leaded in the usual manner,
and after being inserted in a frame 10 protect
the back of foil base from the copper solu-
tion it is inserted in the copper-bath. The
black-lead faceis connected through the foil
back to the proper pole of the battery. The
copper shell is now deposited and the elec-
trotype completed in the manner heretoiore

electrotype made from an impression pro-
duced in one of my molds, as above described,
comes to the finisher 1t 18 found that owing
to the fact of so light a
used in the molding the level of the face of
the form of type was not distorted and that
consequently the printing-surtace of the elee-
trotype is so nearly true to level that practi-
cally no work is required of the finisher 1n
making it true, and I am theretore able to
dispense in alarge measure with his services,
thereby saving considerable expense.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18— -

1. A mold for use in electrotyping com-
posed of a thin sheet of metallic foil and a
thin coating of wax-like material secured
thereto substantially as described for the pur-
poses seb forth.

9. A mold for use in electrotyping com-
posed of a thin sheet of lead-foil and a thin
coating of wax-like material secured thereto

substantially as described for the purposes
set forth.

3. A mold for use in electrotyping com-
posed of a thin sheet of lead-foil and a thin
coating of wax-like material composed of
ozocerite, white-pine pitch and vaseline in
about theproportion named, substantially as
described for the purposes set forth. .

4 A 'mold for use in electrotyping com-
posed of a thin coating of wax-like material
composed of ozocerite, white-pine piteh and
vaseline in about the proportions named sub-
stantially as described for the purposes set
forth. | a
CHARLES W.EBERHARD.
Witnesses: .

- DwigHT BB. CHEEVER,
CATHRENE W HITBECK.

=

60

70

75

described, except that when the metal-backed
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press having been
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