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To all whom it may concern:
Beitknownthat we; ARTHUR W. McCURDY,
a citizen of Nova Scotia and a subject of the
Queen of Great Britain, and FREDERICK H.
WINES, a citizen of the United States, both
now residing at Washington city, in the Dis-
trict of Columbia, have invented certain new

and useful Improvements in Printing Blocks

or Forms, of which the following is a specifi-
cation.

Our invention relates to the printing of
maps, charts, &e., and more particularly such
maps as are designed to convey graphically
or apart from text information of a stfatis-
tical nature; and it consists in a novel mode of
producing, through the use of movabhle types
of irregular outlines, certain effects which
have not hitherto been produced otherwise
than by engraving or lithographing.

Dissected maps have been produced by
cutting printed maps into pieces by means
of dies having-outlines corresponding to the

boundaries of political divisions. Printing

or embossing type have been made, having
upon their faces different sections of marks
or lines found upon the faces of maps so
drawn as to match at the corners. Colored
maps have been printed from blocks having
a portion of the surface cut away, and the
portion not so cut has been engraved to rep-
resent lines, letters, or figures. Rectangular
printing-blocks or blocks of other regular
outlines and having a common unit of meas-
urement have been provided with engraved
faces, so that by combining a number of such
blocks an ornamental backvround or ground-
work might be produced. None of these
plans,however, comprise the invention thh
we claim.

It has also been proposed to color maps
through the use of a series of color-troughs
each containing a movable plate covered with
cloth or other elastic substance capable of ab-
sorbing coloring-matter, foreing the rims or
boundaries of the troughs into contact with
the map to be colored, and, finally, forcing the
plates or stamps toward and against the face

_of the map, the non-printing rims or bounda-
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ries of .the troughs being designed to prevent
the colors from meeting and mingling.

The object which wehave especially in view
is the exhibition of mathematical or otherre-
lations or ratios existing between different
sections of maps, charts, &e., corresponding
to factseapable of such mathematical expres- 53
sion by shading or otherwise, and to accom-
plish this in an easyand simple but effective
manner by -the use of movable types, each of
which constitutes an integral and unique por-
tion of the entire design, so as to avoid the 6o
necessity of printing from blocks containing
the whole of said design, thus reducing to a
minimum the amount of engraving required
to exhibit the aforesaid relatlons

In exhibiting the results of a statistical in- 65
quiryrelating to the population and resources
of a couutry it is often found convenient oi
advisable to represent these results graph-
ically uponamap or chart by coloring orshad-
ing different sections of the map according 7o
to an arbitrary and predetermined scale, so
as to represent the different figures or ratios
desired. For example, in a statistical map
representing the density of population in the
United States a certain color is or maybe 73
used to represent twenty-five inhabitants to
the square mile, and other colors to indicate
fifty, seventy-five, one hundred, orother nums-
ber of inhabitants to the square mile, and so
of other statistical matters. Such maps aré 8o
commonly printed from lithograph-plates, as
many plates being used as there are colors em-
ployed, each complete map being the product
of as many impressionsasthere are colors and
requiring for its production as many distinct 85
lithograph-plates. By such process from five
to ten lithograph-plates are required for the
printingof each colored map, and these plates
cannot be used for the printing of other maps.
Moreover, the nicety of manipulation neces- go
sary to attain a perfect register of the differ-
ent impressions renders the operation slow,
difficult, and costly.

Another process in common use avoids dis-
tinctions of color, and the numbers, figures, g3
or ratios are represented by an arbltrary sys-
tem of shading, consisting of dots or parallel
lines, closer or farther apart, or cross-haté¢h-
ing, the scale of shading being so arranged as
tocause those sections of country having the 100
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larger ratios or numbers to appear darker
than the others, or vice versa. Ior thisplan
it is customary to employ engraved blocks or
plates, each map beingthe product of a single
engraved plate instead of being printed from
several plates, as is the case where colors are
employed; but this plate is useful only for
the particular map intended and cannot be
employed in ithe production of other maps or
maps differently shaded or representing dif-
ferent ratios.

Our invention relates particularly to the
printing of statistical maps from blocks or
types, each having the shapeof some determi-
nate section of the country, such as a State
or county or township, the face of each type
being shaded by dots, parallel lines, cross-
hatehings, or such other marks as may be
used to designate numbers or ratios. The
types so shaped are fitted together so as to
constitute a dissected map-form in which the
different determinate divisions are of a form
and in a position the reverse of those which
they are to occupy in the map to be printed
from the dissected map-form or printing-form.
In other words, the different sections of the
map are composed of types, each a negative
from which a positive may be printed, the
different types being so shaded or marked on
their faces as to represent the particular ra-
tios or numbers desired, according to the
scale of shading adopted. The dissected
map-form so constituted is locked up in a
printer’s chase with qoadrats of suitable
shape and inked in the same manner as an
ordinary printing-form. From this form a
statistical map can be printed similar to that
produced by the process of engraving. Each
font of type or printing-blocks will comprise
a series or group of hlocks of each of thesev-
eral forms to Dbe represented in the design,
the several blocks of each group being graded
according to the predetermined scale or ratio
and provided with lines or dots so spaced or
arranged as to graphically indicate the in-
tended ratio.

The method here proposed possesses many
advantages over the processes in ordinary
use, and resultsin a great saving of labor and
expense in the production of statistical maps.
It is unnecessary to employ skilled drafts-
men, engravers, or lithographers in the prepa-
ration of the map, as an ordinary compositor
can set up any desired statistical map from
a suitable font of map-type. The labor in-
volved in composing the complete map isless
than that involved in setting up an equal
page of printed matter. The type compos-

_ing the dissected map-form can be redistrib-
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uted and used again.in the composition of
other maps, so that a great saving of mate-
rial is effected. Other advantages will read-
ily suggest themselves to those familiar with
such matters. While thebodies of the types
are so shaped as to fit accurately together, it
is not necessary that the faces of the type
should fit so closely as to connect the lines of
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junction. A slight space between the edges
-of thefaces may be advantageous, as the out-
lines of the States, counties, or townshipsrep-
resented by the type will then appear upon
the printed map. So, too, a boundary-line
for each State or indicated division may be
produced upon the map by forming the blocks
with a raised border or outline flush with and
constituting a part of the printing-face.

The essential features of this portion of
our invention consist in the use of printing
blocks or types having the shapes of the dif-
ferent sections of the country and capable of
being fitted together after the manner of a
dissected map and in the employment of sev-
eral sets or groups of types so shaped, each
setor group having faces shaded to represent
some number or ratio, according to a scale of
shading determined upon. For example,
most, if not all, of the statistical maps now
produced by the process of engraving could
be composed or set up by ten sets or groups
of map-type, each group having a different
shading, which we may designate by the num-
bers 1 to 10. If, then, it be desired to com-
pose a statistical map of the United States of
type each having the shape of some particu-
lar State or Territory, we should then require
a set or group of type, the faces of each bear-
ing shade No. 1, from which a dissected map-
form of the United States could be composed,
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having the uniform shading No. 1, and an- .

other group or set of type with shading No.
2, from which could be constructed a com-
plete map having a uniform shade No. 2, and
so through the series. Ten sets or groups of
type would then suffice to construet ten maps
of the United States, each uniformly but dif-
ferently shaded, from 1 to 10. As the types
of each set or group are similarly shaped, they
are interchangeable one with another, so that
a complete map can be constructed from types
selected from different sets or groups, and a
statistical map can be produced in which the
States and Territories are differently shaded,
so as to indicate any numerical differences
that can Dbe represented by ten varieties of
shading.

The nature of this portion of our invention
and the manner in which it is reduced to
practice will be more clearly understood by
reference to the annexed diagrams, in which—

Figure 1 represents a face view of a form
prepared for the printing of a statistical map
of the United States, omitting Alaska. Tigs.
2, 3, 4, 5, 6, and 7 represent perspective views
of a series of printing blocks or types, all
representing the State of Florida, but each
belonging to a different set or group of map-
type, the face of each being differently shaded
or surfaced. Figs.8 to 12 represent perspec-
tive views of printing blocks or types repre-
senting the Territory of Wyoming, the sur-
faces of said blocks or types being provided

with raised printing-points to produce a dot- -

ted surface, the points being arranged closer
on one block or type than on another.
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In said drawings, A indicates a “form”
composed of a series of printing blocks or
types a, each having a face and body corre-
sponding in oufline with the outline of a
State or Territory of the United States of
America, so that when fitted together in their
proper relative positions they produce a con-

tinuous printing-surface having the outline

of the United States. These blocks or types
are assembled in any convenient mannerand
are kept in their proper positions by a series
of retaining-blocks or quadrats b, which, com-
bined with the blocks a, complete the rect-
angular body A and adapt it to be “locked
up” in an ordinary printer’s chase. The
printing-blocks ¢ and the quadrats b, or either

of them, may bear printing-lines or designs

indicatingrivers, lakes, mountains, and other
formations, together with the names thereof,
and of cities, towns, &e., or, in other words,
may bear such matter as is customarily
printed on maps and charts of this character,
or they may bear only the shadings or grada-
tions expressing the desired ratios.

Fig. 2 shows the block with its outer edge
or boundary unbroken and “type high,” so
that the outline or boundary shall be printed
as well as the shading lines or marks.

In Fig. 4 the edge is represented as cut
away to form a shoulder, so that while the
bodies of the printing-blocks fit closely to-
gether the edges of the printing-faces are
slightly separated, thus leaving blank lines
upon the printed map to represent the meeting
points or boundaries of the different political
divisions. i .

The map-type such as above des¢ribed may
also be used with advantage in the printing
of colored maps. Themethodat presentcom-
monly adopted to produce such maps is, as
before stated, the employment of and suc-
cessive printing from a series of plates or
lithograph-stones, each having a printing-sur-
face coextensive and corresponding in form
with the part or parts to be printed in one of
the several colors to be used.

Under our method of printingcolored maps
the compositor will set up a map-form with
the map-type, those sections of the map-form
that have the same color being set up with
type having printing-surfaces and the rest of
theform being composed of quadrats or blanks
havingfaces belowthe printing-surface, thus
producing a form the printing -surface of
which can be inked with a particular color,
and from this form a map can be printed by
one impression, showing all those sections
of the map having such color. A map-form
can be set up for each color desired, and
the complete colored map will be a composite
produced by a number of impressions, one
for each color. This method is applicable
not only to the production of ordinary col-
ored maps,but also to the printing of sta-
tistical maps in which -the different mathe-
matical quantities are represented by differ-
ent colors. It will be observed that where

different colors are employed the lining or
dotting of the surface need not be made use
of, though it is feasible to employ both, and
thus insure greater certainty of indication.
Under the plan first described—that is to
say, with the surfaces of the blocks lined
or dotted to produce different shadings—as
many sets or groups of types will be required

asthere are mathematical quantities or ratios

to be expressed, and the complete map will
be printed by a single impression in ink of
uniform color. TUnderthesecond plan—that
is to say, the use of distinective colors—a
single set or group of map-type will suffice,
and the complete map will be printed by as
many different impressions in different-col-
ored inks asthere are different mathematical
guantities or ratios to be printed. It is ob-
vious that combinations of these two meth-
ods are possible, and in some cases might be
advantageous by reducing thenumber of im-
pressions and colorsrequired. For example,
different shades of blue might be produced
by types having printing-surfacesinthe form
of dots, parallel lines, or cross-hatchings
closer or farther apart, and all the different
shades made by one inking., Thusthe num-
ber of distinet impressions required could be
reduced, each colored inking producing va-
rious sub-shades of color by the character of
the markings upon the printing-surfaces of
the types. It is also obvious that as the com-
ponent typeare movable it would be possible
to ink each type separately with an ink of
suitable color, in which case the complete
colored map would be produced by one im-
pression.

. In the production of statistical maps it is
sometimes desirable to exhibit, in addition to
the statistical facts, details relating .to the
topographical features of the country, such
as mountain-ranges, the courses of the prin-
cipal rivers, &ec., and to indicate also other
details, such as the outlines of the political
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divisions of the country, with their names,

and the position and names of the principal
cities, &c. Thosefeatures of the map thatare
not of a statistical nature are mostly features
that wonld be common .to all the statistical
maps that would be required relating to that
section of the country. They may therefore
be incorporated on an ordinary map-plate
and printed upon all the statistical maps re-
lating to that area of country and printed by
a separate impression; but it is obvious that
any desired details may be indicated upon
ihe faces of our map-type in addition to the
marking with reference to the mathematical
quantity. Forexample,printed words, courses
of rivers, &ec., could be shown by depressed
lines in the surfaces of the type, which would
thus appear in white upon the printed map,
and so of canals, railways, &c.

To facilitate the setting up of thetype, they
may be nicked, after the manner of ordinary
type, as shown in Fig. 8.

It will readily be seen that the uses of such
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printing types or forms may be extended to |

a variety of fields and subjects, and conse-
quently while we have- described -our inven-
tion as applied to that particular field in
which wedeem it of mostimmediate and prac-
tical benefit we do not mean- thereby to re-
striet ourselves to the puntlnw of statistical
maps. It is obvious, for instance, that the
plan is appllcable to the printing of railway-
maps, in which case the blocks would or
might be divided on lines otherthan those of
political divisions, and to -charts and other
prints in whieh political divisions may not
appear. Forthese reasons we wish it under-
stood that the form represented in the draw-
ingsis merely illustrative of the general plan,
and is not to be followed arbitrarily either as
to the dividing-lines-or as to the grading.

Hitherto it has been the practice, as we un-
derstand, to vary the spacing of lines or mark-
ings upon statistical maps, so as to produce
different shades or tones, but not upon a defi-
nite and predetermined mathematical scale:
We, however, preferably and ordinarily adopt
a mathematical scale or ratio of increase of
spacing, thickness, or weight of line or the
like, so that there shall be not merely an ap-
parent difference, liable to be differently val-
ued or estimated by persons of differing eye-
sight, but a definite and mathematically-as-
certained difference susceptible at all times
of measurement and verification, if necessary.

Having thus described our invention, w hat
we clalm is—

1. Separable printing blocks or types adapt-
ed to fit together after the manner of a dis-
sected map and bearing upon their faces
markings representing mathematical quan-
tities, substantially as herein shown and de-
scribed.

2. Printing blocks or types having the
shapes of political divisions of a country and
adapted to fit together after the manner of a
dissected map, substantially as herein shown
and deseribed.

3. A font of ty pe comprising a ser ies of
blocks:or types of irregular outhnes corre-
sponding to different determinate divisions of
the complete map or chart to be printed and
having rigid printing-faces.

4. The eombmauon with separ able map-

443,373

type having irregular outlines, as herein
shown and described, of quadrats or blanks
having outlines corresponding with those of

the type and having faces below the genecral 535

level of the printing-surface to facilitate the
locking up of the type in an ordinary print-
er’s chase.

5. The herein-described method of produec-
ing maps or charts, which consists in com-
bining or fitting together a series of blocks or
types of irregular outlines corresponding to
different determinate divisions of the eom-
plete map and having rigid printing-faces,
inking the form thus produeced in the ordi-
nary manner of inking a printing-form, and
printing therefrom.

6. The herein-deseribed method of produc-
ing statistical maps or charts, which consists
in combining or fitting together a series of
separable printing blocks or types, each hav-
ing an outiine corresponding to some politi-
cal division of the complete map and each
having a printing-surface graded or marked
to indicate a definite ratio or value in the
complete design.

7. The herein-described method of produe-
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ing colored maps or charts, which consistsin -

combining or fitting together separable map-
types. or printing-blocks or quadrats, each
type having a rigid printing-face and anout-
line corresponding to some political division
of the complete map, and thereby producing
a printing-surface representing so much of
the complete design asis to be printed in any
one color. ‘

8. The herein-described method of produe-
ing maps, which consists in combining or fit-
ting together printing blocks or types having
respectively the shapes of political divisions

of the country represented and provided with-

rigid printing-faces, the bloeks or typesbeing
ﬁtted together after the manmner of a dis-
sected map, and printing from the form or
composite bloek thus produced.
In witness whereof we hereunto set our
hands in the presence of two witnesses.
ARTHUR W. McCURDY.
FREDK. H. WINES.
Witnesses:
C. S. DrRURY,
W. W. DopGE.
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