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To all whony &6 i coneer:
Be it known that I, Joun T. BENTLEY, a

subject of the Queen of Great Britain, resid-

ing in Englewood, in the county of Bergen and
State of New Jelsey have invented eertam
new and useful Improvements in the Produc-
tion of Characters, of which the following 1s
a specification.

This invention relates to the produection of

characters, designs, letters, figures, or analo-

gous symbols.
"The object of the invention is to pmwde
a design, character, letter, figure, or symbol

with such structure that When used for the

purposesof photoreproductionthereproduced

character will be sharply and clearly defined

and can be reduced to a much greater extent
than has been practicable hel etofore with
characters as ordinarily formed and without
any appreciable destruction of any part of
stich reproduced symbol.

A further object of the invention is to fur-

~ nish a character, design, image, mark, letter,
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ficure, or svmbol w113h such a raised, eleva;ted
or bullt-up border that the boundary, edge,
or outline of such symbol will, 1 appr ehend
have a different efficiency from the mtelml
or field area thereof, so that such border will
in the process of photm eproduction consti-
tnte a means for protecting the boundaries
or edges of the reproduced symbol, whereby

when the negativeis utilized to form a print-
ing plate orsurfacethe symbol will be brought

out thereon with superior clearnessand sharp-

ness and with its edges of superior definition. -

A further object of the invention 1s to pro-

vide a symbol with a part thereof of such

~structure that I apprehend a higher contrast
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will be obtained between such symbol at its

outline and the background or supporting
field in connection with which or adjacent to

which it may be used than would otherwise

be the case, whereby the reproduced symbols
will be given highly-defined borders or edn'es
of unbmken continuity.

In the drawings accompanyingand fo rming
part of this spemﬁcatlon Figure 1 1llustr ateb
a face viewof a sy lllbOlm*SllCh forinstance, as
a letter —wsubbtantmlly as it nay appear when

s0 construeted in accordance with this inven-

tion.  IPig. 2 is a perspective view thereof.

| orwmal to be placed before the camera.
,only practicable way of doing this heretofore

Fig. 8 is an edge view of said letter.
1s a CTross- seemoml view thereof, taken in line

a, KFig. 1; and ig. 5 1s an enlarﬂ'ed SecC-
thﬂcﬂ view taken in Jine b 6, Fig. 1, the letter
being represented dlsposed (30111319 uous to a
suitable supporting surface or field.

Similar characters of reference designate
like parts in all the figures of the drawings.

Asapreface toaf arther deser iption of this
improvement in the productmn of symbols I
desire to state that since one of the objects of
the invention is to produce an original, one
part—as, for instance, the outline or bound-
ary portion-—of Whlch may be so reinforced
that when used for photographic reproduec-
tion such reinforeed outline will be highly eili-
cient to give a like degree of e
couespondmﬂ‘bm der oroutline portion of the
negative—as, for instance, by rendering the
same more transparent at such outline por-
tion than at the other or interior portion there-
of—so that such negative will have a rela-
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ficlengcy tothe

tively high light- puntmﬁ efficiency, and since .

this 161nf01(:ed portion of the original acts 1
apprehend with a high degree of efficiency to
prevent the action of The llﬂ ht on the negative
at the corresponding pmt thereof, ::md S0
leavesthesamerelatively transparent or clear
as compared with the other portion of such
negative, it follows that this reinforced por-
tion of the original has for this purpose a
higher or a ﬂle‘Ltel degree of efficiency than
the mterior of such 0110'11131 whether this be
due toa greater or less demee of photographic
eﬁmlency of the reinforced outline or bound-
ary of such original as compared with the in-
terior thereof. Tor the present purposes,
however, this reinforced outline or boundary

may be considered as having less photo-

graphic efficiency than the mtemor portion of

the . original, since it may be considered as

‘having less photo raphic action on the nega-

tive &t the border portion thereof, and so

leaves or renders 1% n101etr.:mspa;1_ent or ¢lear

than the interior or body of such negative.
Whenever it is desired to obtain a photo-

reproduction of letter-press or analogous mat-

ter, it is the necessary practice to prepare an
The

is. by the use of type. Type however, can-
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not be used as an original for disposition De-
fore the camera for a number of reasons, the
most important of which is that not only the
surfaces around the type-faces, but also the
spacing -leads, &c., would be photographed
simultaneously with the type-faces, necessi-

tating that all such undesired matter be

routed out—an impracticable, if not an im- |

possible, procedure—especially if the repro-
duction was on a comparatively small scale,
as 1t usually is, since it would require con-
stiderable labor to rout out the marks and
lines of even a page of matter. Therefore it
is the necessary practice, as above stated, to
make an original to be placed before the
camera. T'his 18 done by making an inked

1mmpression of the type-faces, taken either |

directly from the type after being set up
or from an electrotype or stereotype made
from such type, the latter procedure being
the usual one in book and newspaper work,
respectively, and also one requiring consid-
erable time and labor, and, moreover, being
somewhat expensive. From this inked im-
pression constituting the original, since it is
1mpossible to use the type itself for the rea-
sons just set forth, and produced in the man-
ner described aud having no structure what-
ever, but merely a surface representation or

simulation of type, and having, moreover, all

the imperfections of such type, due to wear
and other causes, is obtained by photography
a reproduction or negative of the required
size within certain relatively narrow limits,
whichnegativeisthen utilized to form a print-
ing-plateorpositive. Ithasbeenfound, how-
ever, that when such matterhas been reduced
to a comparatively small size it is highly in-
perfect, this being due mainly to the disinte-
gration and diminution of the letters and the
destruction of their outlines and edges. I
apprehend that this is due in part to the cut-
ting out or bridging over by the light of the
thinner portions of the letters during the for-
mation of the negative, especially as they are
usually formed with thick and ‘““hair” or thin
lines, so that portions of the letter outlines of
the film are rendered opaque instead of trans-
parent, thereby leaving the thicker or larger
parts of such letters separated from each
other, so that when the film is placed on the
sensitized printing-plate the light fails to act
through these opaque outline portions of the
letters to properly harden the sensitized or
emulsion surface on the metal plate corre-
sponding with a similar portion on the nega-
tive. Hence portions of the emulsion letters
are destroved ordissolved on the further treat-
ment of the plate, thus permitting the acid,
to a bath of which the plate is subjected, to
bite into such imperfect outlines, and so leave
the plate-letter ragged and imperfect, so that
1t is practically impossible to secure a large
recluction of the original matter, as it ““goes
Lo pieces ” during the reduction. By my pres-
ent improvement the symbols—such as let-
ters, figures, characters, &c., which to a cer-

-even with such touching-up.

J
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tain extent are like type and unlike the inked
impressions from such type,in that they have
structural formation, but unlike type in that
theyarephotographable—are disposed before
the reproducing instrumentality or camera

70

tor direct reproduection, and therefore may

be made of a sufflicient size to permit the thin-
ner portions of such symbols to be reinforced
1n a similar manner to the reinforcement of
other parts of such symbols, and thereby pre-
vent during the formation of the negative the
cutting out of any portion of the symbol by
the light, thereby preventing the consequent
production of defective plate-letters.

In addition to the foregoing reasons for the
imperfect reproduction of letters, characters,
and analogous matter is that in the use of
type there 1s no way to properly protect the
vital parts of the type-faces—namely, the
edges thereof—and have such protective fea-
ture imparted to the inked impressions,which
for the reasons above set forth can only be
placed before the camera, since if'one part or
the edge of such type is raised above the other
part then only the raised edge will be printed.
Hence as the inked impression is itsell with-
out structure, which is a serious objection,
since an object being wholly or in part strue-
turally formed can Dbe reduced with greater
facility and better results toa far greater ex-
tent than a mere simulated form, and is also
withoutany protective meansatits boundary
or edge portion, it follows that such boundary
or edge portion, which is always open to at-
tack both by the light on the making of the
negative and by the acid on the making of
the metal plate, becomes ragged and broken
and disintegrated in its outline, which it has
heretofore been impossible to prevent, so that
when even a fair reduction has been required
it has only been obtained after considerable
““touching-up” byanengraverinvolving long
and arduous labor and much expense, and
when a comparatively small reduction has
been desired it has been found impossible to
obtain itand haveit of any practicable value
I have found,
however, that by reinforcing certain parts of
the original symbols, characters, figures, let-
ters, and the like—such, for instance, as the
edge, boundary, or outline portions thereof—
they are thus protected from being destroyed,
so that their continuity and perfectness is
maintained throughout the various steps of
the process. This reinforcement, I appre-
hend, gives a greater efficiency to the outline
portion of the original symbol orletteras com-
pared with other parts thereof, and conse-
quently a higher light-printing efficiency in
the reproduced negative in the corresponding
portions thereof, since the reinforced hound-
ary of the original is so formed in the pres-
ent instance as to render the corresponding
portion of the negative more transparent. In
the present instance thisreinforcement is.ob-
tained by providing each symbol or charac-
ter forming the original matter to be repro-
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duced and which is shown herein as a letter
2, usually formed of ink or pigment or analo-
gous or suitable letter-forming matter, with
areinforcing borderoroutline 3, of alike mat-
ter or material, extending entirely around
such letteratits inner and outer boundaries,
and in the present construction shown herein
this reinforcing-border is preferably obtained
by the building up of the edge, whereby such
border is of greater thickness, structure,
body, or depth than the interior or field por-
tion 4 of the letter intermediate said border
portions. According to one theory I appre-
hend that by raising or building up the edge
a, relatively high efficiency is given to the let-
ter at its outline portion, as it ig believed that
such reinforcing-border portion has greater
powerasalight-absorbing medium than other
portions of the letter, and therefore absorbs

licht substantially from all directions and
from all angles and so prevents action of a
portion of the light to the amount of such ab-

sorption on the negative film when the letter
is used for photoreproduction purposes, SO
that parts of the negative corresponding to

the reinforced portions, edges, or borders of

the original letfer are relatively clear or more
transparent than the interior or field portion
thereof, whereupon when this negative is util-

ized to produce a printing plate or surface

this relatively clear or transparent border
permits the hardening of the border of the
reproduced original of the emulsion surface
of the plate to a greater extent than would
otherwise be the case,which hardened border
acts to prevent the acid from impailring or
destroying the edge of the letter while biting
away the metal surface, as fully set forth in
my contemporaneously-pending application,

Serial No. 668,725, filed February 1, 1893, 8o
that the metal letter will have its borders or

edges sharply and clearly defined and with
unbroken continuity. I apprehend also that
by forming the letters in the manner herein-
before described I am able to give to them
an efficiency similar to that which is present
in natural objects,which can be reduaced with-
out any appreciable deterioration or disinte-
aration to that stage where they are so small
as to be hardly perceptible to the naked eye,
and yet when placed under a powerful glass
are found to be as perfect as the original.

This high efficiency present in my improved

symbols cannot be given to type or to type
impressions, since the former could not be

used in a practicable manner for the reasons

heretofore set forth, and since also owing to
their formation and mode of use could not
have the structure present in my letter and

since the type or inked impressions are but

ameresimulation of type havingnostructure
at any part thereof. | o
I have found that natural objects of com-
paratively low photographic efficiency when
upon a background formed by the atmosphere
or by another object or surface possessing

a photographic efficienecy highly contrasted

-were not present.

| with such objects show around their bound-

aries defining the figure of such objects and

tupon such background a luminous line or

line of light, which line of light I apprehend
adds increased photographic efficiency to the
field covered by it and so produces a contrast

in photographic efficiency between the object

and its background still higher than the con-
trast which would exist if such line of light
In using my improved
symbol this line of light, while it may not
always be perceptible to the untrained or
naked eye, is, nevertheless, present to the
camera, as has been thoroughly demonstrated
by photography, when my improved symbol
is used in connection with a background such

as above indicated—that is, there appears

around the boundaries or borders of such
symbol or character field, and upon that por-
tion of the high actinic field which forms the
support or background field adjacent to or
contiguous tor such character field, a line of
light similar to that which appears in a simi-
lar position relatively to the low actinic natu-
ralobjects and their high actinic background,
and which line of light, by adding increased
efficiency to the field covered by it, produces
a contrastin photographic efficiency between

the character -fleld and such contiguous
boundaries of the high actinie supporting-

field higher than the contrast which would
exist if no such line of light were present as
described. As a result of this phenomenon,
both in the case of the natural objects and
in that of my improved photographable sym-
bol having the structure described, the pho-
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tographic reproduction or negative shows a

special sharpness and definition at and along
the boundaries of the object and its back-
oround, so that in using such photographic
negative to producea printing surface or plate
the reproduced symbol on the emulsion or

sensitized surface of the metal plate has its

borders or boundaries so formed as to pre-
vent the acid from eating into or destroying
the edges or outlines of the symbols, whereby
the plate-letters have, when completed, a
sharply-defined outline as perfectas the origi-
nal from which they are reproduced, even

though they may be many times smaller in

size, and, in fact, may be so small as to be

almost imperceptible to the naked eye, yeot

when subjected to a powerful glass they are
found to be as clear and as sharply defined
and as perfect as the original and without
any grayness of appearance.or appreciable

disintegration ordestruection of theirform. To

this line of light, therefore, it is apprehended
is due part of the special perfection described
as possessed by the reproduction of my photo-
oraphable symbol possessing a structure such
as set forth, and which line of light is not
present with type, even if it were possible to
use the same as an original to direetly photo-
oraph, and is likewise not present in a type
or inked impression, since this is but mere
surface representation or simulation of type,
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and therefore does not have
which is present in a natural object and is, as
apprehended, necessary to form such line of
light. This building up of the edge or bound-
ary portions 3 of the letter 2, thereby to rein-
force the same, may be done by bringing to-

gether at the inner and outer boundal 1es8 Or

outhnes of any suitable letter or formation
thercof—such, for instance, as a letter in re-
lief—a gre ater number of highly efficient ink,
plo‘ment or analogous or smLable pmtlcle%*
and preferably so d1sposmﬂ' of the same that
the border hasits face curved in cross-section,
(see Fig. 5,) shown herein as converx, thet*ebv
avolding the formation of sharp anﬂ*les This
border formation may also be obtamed by a
depression of the interior or field area of the
letter and the consequent raising of the bor-
der or edge thereof. By the form&’bmn of
these borders the face of the letter interme-
diate such borders may have a hollow or
slightly concave formation. (See Fig. 0.) This
curvature of the border and of the interior
portion of the letter need only be sufficient
to have it appreciable to the camera.

From the foregoing it will be seen that by
reinforcing the edn"e or boundary of the sym-
bol or ehmaeter and forming a border at
such edge of the efficiency set forth, such
symbol it is believed, has a relatively hw her
efiiciency at its outlme portion than at 1135 in-
terior portion intermediate such outline por-
tions, this being accomplished in the present
mstﬂnce by forming such border of lower
photographic efﬁmene} than the interior of
such letter, thereby affording, according to
one theory herembefme set forth, a greater

contrast between such border and the high

actinic background or field, (1"eplesented
herein at 5, Fig. 5,) and Whl(jh will usually
comprise a emd ora card-supporting surface,
so that when the symbol is submitted to the
action of light and to photographic reproduc-
tion that portlon thereof having the highest
efficiency forms a relatively clem ortr ELIJSPEU -
ent space or border on that part of the nega-
tive film corresponding with the border of the
original, while that part of the negative film
eomespondmw with the interior or field por-
tion 4 of the original symbol is of a less de-
aree of clear ness or transparency, owing to
the lower ef 1ciency of such interior ﬁeld
while that part of the negative couespondmg
with the background or supporting field 5 is
relatively opaque, so that it follows that the
border portions of the symbol film are there-
fore more brilliant and the boundaries thereof
more sharply and clearly defined than here-
tofore, resulting in the production of a much
better film for the purpose of forming a print-
Iing plate or surface than is obtmned by the
processes ordinarily used,so thatit will be seen
that by forming the symbol with a reinforc-
ing border or edge it may be utilized to pro-
duce a printing- plate or positive having the
outlines of the characterssharplyand clear ly
defined and not disintegrated or

632,435

any structure | by the mordant used to bring such letters

into relief, as hereinbefore set forth, and as
particularly set forth in my application above
referred to.

By the term ““symbol” as used in the de-

| seription and claims I desire to state that it

is intended to include within its scope such
designs, marks, letters, characters, or figures,
and the like as arve adapted to be given the
construction herein set forth.

The term ‘“edge” as used in the claims is
intended to include within its scope the
boundary, outline, or border of a letter, and
the term ‘‘raised” is intended to include
withinits scope a built-up, elevated, or other-
wise 1inecreased portion. |

By the term ‘“card” or *“ card-supporting”
surface as used herein and in the claimsitis
Intended to mean a surface of that general
character and formation, but not necessarily
a surface of pasteboard or of any particular
material.

I claim as my invention—-

1. A photographable symbol in ink, the
edges of which are raised above the sm'f.rwe
of the body of the symbol.

. A photographable symbol in pigment
the edges of which are raised above the sur-
face of the body of the symbol.

3. A photographable original comprising a
surface bearing a symbol thereon in pigment,
the edge of which is raised above the surface
of the body of the symbol.

4. A photographable original comprising a
surface bearing a symbol thereon in ink, the
edge of which is raised above the surface of
the body of the symbol.

A photographable original comprising a

md having a symbol thereon the edge of
which is 1&1%0{1 above the sur fdee of the body
of the symbol.

G. A photographable original comprising a
card having a symbol thereon, the body of
which 1s of different efficiency from the sur-
face of the card, and having its edge raised
above its body portion.

7. A photographable original comprising a
card forming a supporting-surface having a
symbol thereon in relief, with an edge raised
ab{we the body of such symbol.

3. A photographable original comprising a
card having a symbol Lher on the body of
which 1s of different e efiiciency from the sur-
face of the card, and hm ing its edge raised
above its body portion and “of different effi-
ciency from said body portion.

9. A photographable original comprising a
card-supporting surface of relatively high
photographic efficiency, with a symbol thei e-
on of relatively low photographic efficiency

sald symbol having a raised edge of lower
photographic efficiency than the nmjm' por-
flon of said symbol.

10. A photographable original comprising a

surface bearing a symbol formed thereon and

integral therewith with its body formed of

eaten into | matter dﬂfm ent from sueh surface and hav-
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ing an edge raised above the body of such |

symbol. - |

11. The herein-described photographable
symbol having a raised border formed at the
outline portion of such symbol and of a char-
acter whereby when such symbol is used for
photoreproduction that part of the negative
corresponding with the interior of such origi-
nal will be relatively transparent while that

part of the negative which corresponds with 1o

the border of the original will be of greater

transparency than the interior thereof, sub-
stantially as set forth.

JOHN T. BENTLEY.

Witnesses:
C. A. WEED, |
"FREDERICK NIEMEYER.
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