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To act, whom it Zvay concern: 
Be it known that I, ALEXANDER. S. CAPE 

HART, of Bismarck, in the State of North Da kota, temporarily residing in Washington 
city, in the District of Columbia, have in 
vented certain new and useful Improvements 
in Type-Matrices or Matrix-Bars and in the 
Method of Making the Same, of which the foll lowing is a specification. 
This invention has been designed with more 

particular reference to the production of type 
matrices or matrix bars such as are used in 
linotype or monoline machines for casting 
line bars, but it is applicable to the produc 
tion of matrices of otherforms. The intaglio, 
made of copper, is produced by electro-depo 
sition. This in a broad way is old; but the 
manner in which I carry out the process of 
electro-deposition, as well as the article which 
is the product of that process I believe to be 
new with me. The article itself is a bar of 
brass or other suitable metal, the character 
istic of which is that it is formed with one or 
more recesses which are open on three sides 
that is to say at the front and on the two side 
faces-and which contain the electro-deposit 
of copper forming the intaglio or intaglios. 
The copper is deposited in the recess or re 
cesses, so as to fill the same and is there held, 
each recess being undercut in such manner 
as to anchor the copper most firmly therein. 
Taking for example a matrix bar such as 

used in the Scudder line casting machine 
illustrated in Letters Patentino. 506,198, of Oc 
tober 3, 1893, having in one edge a number 
of intaglio type, under my invention that bar 
would be recessed in its edge at each point 
where a character should be placed, each re 
cess being open at the front and on the two 
sides, and each recess would be filled by an 
electro-deposit of copper anchored in the re 
cess with the side faces of the copper flush 
with the sides of the bar, and the intaglio 
character in the exposed front edge of the 
copper. The intaglio would appear in a simi 
lar manner in single character matrices, such, 
for example, as those used in the Mergen 
thaler linotype machine, or in matrices or 
matrix bars each carrying the whole series 
of characters used, as in other kinds of line 
casting machines. To obtain this result the 
process Iemploy, generally speaking, consists 

in inserting the male type or cameo into the 
recess in the matrix bar the proper distance 
with its type face opposite to, or confronting, 
the closed or solid rear wall of the receSS 
said parts being held together in the desired 
fixed relation to each other in a frame which 
forms one electrode (the cathode) of a decom 
posing cell. This electrode thus formed and 
arranged, and with all those parts of it coated 
and protected by insulating material save 
the parts where the deposit is to be made, is 
immersed in a suitable solution containing 
the opposite or copper electrode, preferably 
consisting of two members placed one on 
each side of the cathode, and then, the cir 
cuit being closed between said electrodes and 
a battery or other suitable source of electrical 
energy (one pole of which is connected to the 
central cathode and the other pole of which 
is connected in parallel to the two exterior 
copper anodes) the electro-deposit of copper 
is made from each side, filling the open por 
tion of the recess or recesses in the bar, 
around and upon the cameo end of the male 
type in each recess so far as the same is not 
protected by insulating material. As soon 
as the electro-deposit has been made the 
frame containing the type and bar is taken 
from the bath, the type are withdrawn from 
the recesses in the bar and there remains in 
the mass of copper filling the perfect repro 
duction in intaglio of said type. The copper 
deposit itself is just about flush with the 
sides of the bar and requires only a little 
rubbing on the stone to finish it. up smooth 
and even. 
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To enable others skilled in the art to better 
understand my invention, I shall now pro 
ceed to describe with more particularity the 
manner in which the same is or may be car 
ried into effect by reference to the accompa 
nying drawings, in which 
Figure 1 is a view of a matrix bar having 

in it a recess for the reception of the copper 
or other suitable metal to be electro-deposited 
therein-this matrix bar being one adapted 
to be used in the Scudder “monoline’’ ma 
chine hereinbefore referred to. Fig. 2 is a 
cross section on line 2-2, Fig. 1. Fig. 3 is a 
plan of the bar and the male type co-operat 
ing therewithin the formation of the intaglio 
characters, mounted in a frame of conducting 
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material Fig. 4 is a view of the decompos 
ing cell in and by which the process of elec 
tro-deposition is effected. Fig. 5 is a view of 
the completed matrix bar. Fig. 6 is a sec 
tion on line 6-6, Fig. 5. Figs. 7 and 8 are 
enlarged views of portions of the devices 
shown in Figs. 1 and 3 respectively. 
The matrix bar A which usually is of brass 

has formed in it at the point where the in 
taglio characters are to appear recesses a of 
any suitable shape and dimensions. These 
recesses correspond in number to the char 
acters which are to be borne by the matrix 
bar. They are formed in the front edge of the 
Same as shown, extending through from side 
to side of the bar, and being open also at the 
front; and they are also undercut as at 1, and 
have at the rear a beveled edge 2, the bevel 
being from each side toward the middle, thus 
giving this rear face a wedge shaped cross 
Section as seen in Fig. 2. By giving to the 
recess this or an analogous shape I insure the 
electro-deposited metal from displacement in 
any direction and interlock it most securely 
with the body of the bar. The beveled pro 
jections 3 on the barbetween the points where 
the intaglio characters are to appear, are those 
usually provided on bars of this general kind 
for the entrance of the nozzle of the mold in 

3o Which the casting is effected, and they form 
no part of my invention. 
The bar thus prepared is placed in a brass 

or other Suitable metallic rectangular frame 
C, Fig. 3, and the male type B are also mount 

35 ed therein with their character ends entering 
the recesses a from the front and projecting 
a Suitable distance therein, facing the solid 
rear Walls of the recesses. The parts are con 
Veniently thus assembled by placing the 

4o frame Cflat upon a smooth and perfectly level 
Steel or other bed, and, while the frame is in 
this position, first placing therein the male 
type separated accurately from each other by 
Spaces or quads which correspond in thickness 

45 to the distance which intervenes between ad 
joining recesses in the bar. I also propose to 
form that edge of the frame C, which adjoins 
the rear edge of the matrix bar with projec 
tions c to accurately fit the aligning notches 

5o 4 in the rear edge of the matrix bar; and I 
also provide a filling piece d, made in one or 
more pieces, which accurately fits around the 
matrix bar and fills all that space included 
within the rectangular frame beyond the type 

55 B which is not filled by the matrix bar. 
The type B are made conveniently of type 

metal although they may be made of any other 
Suitable material; and the same is true of the 
filling piece d. The quads or spaces sepa 

6o rating the type B from each other may be 
made separate from the type, but in order to 
avoid multiplying joints I prefer to form the 
same in one With the type as shown at b. 
The type, and filling piece d, together with 

65 the projections c of the frame form in effect 
a mold to accurately fit around the matrix bar. 
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The front end of each type (the end on which 
the cameo face is formed) accurately fits and 
fills the mouth of the recess a to which it is 
applied and projects beyond that point into 
the recess the distance required. -- 
When the parts are thus prepared and fit 

ted together, we have a composite plate, in 
which the only openings are the yet unfilled 
portion of the recesses a, as seen in Fig. 3; 
and the copper deposit is to be made in these 
openings. To this end, all portions of the 
composite plate on both faces are waxed or 
covered with a film or coat of insulating ma 
terial excepting those points where the de 
posit is to be made. The plate thus pre 
pared is suspended in a bath as shown in 
Fig. 4, forming a cathode which is electri 
cally connected to the appropriate pole or 
terminal of a battery E. To the other pole 
of the battery are connected the copper elec 
trodes D, placed preferably one on each side 
of the electrode C and opposite to the open 
ings or recesses d in the matrix bar, and 
connected in parallel to the battery. These 
electrodes are of course suspended in a suit 
able solution such as used in analogous elec 
trolytic processes. Circuit being closed, elec 
tro-deposition commences from both sides and 
the copper deposit is gradually built up in the 
openings and around the cameo faces of the 
type as far as permitted by the insulating 
coating, until the recesses are solidly filled 
and the cameo faces of the type are repro 
duced in intaglio in the solid copper filling. 
As soon as this has been done, the plate or 
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type form is taken out of the bath, the type 
and matrix bar are removed from the frame, 
and the type are withdrawn from the matrix 
bar. This in effect completes the operation. 
There need be little or no excess of copper 
deposit; and whatever slight excess there 
may be, amounting only to a mere spongy ap 
pearing fringe, can be quickly and readily re 
moved by rubbing down the sides of the ma 
trix upon the stone, or in any other suitable 
manner. I thus produce a finished bar such 
as shown in Figs. 5 and 6, with a solid copper 
deposit g filling and firmly anchored in each 
recess, and bearing in its front face the in 
taglio desired. 

If desired the aligning notches 4 in the rear 
edge of the matrix bar need not beformed un 
til after the electro-deposit of copper has been 
made, in which event of course the projec 
tions c of the frame C would be surplusage. 

Having described my invention and the 
manner in which the same is or may be car 
ried into effect, I state in conclusion that I do 
not limit myself to the special details herein 
before set forth in illustration of my inven 
tion. Manifestly the same can be consider 
ably varied by the skilled mechanic accord 
ing to the kind of matrix or matrix bar to be 
produced. 
The invention, as hereinbefore indicated, is 

applicable to the production of all kinds of 
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matrices, whether single character matrices, 
logotypes, or matrix bars carrying each a plu 
rality of distinct and separate characters. I 
deem it however of peculiar value as applied 
to bars of the last mentioned kind. Hereto 
fore so far as I am informed the characters 
have been produced in such bars by stamping 
them, and this operation, owing to the num 
ber of characters and their varying sizes and 
shapes, is very apt, even when conducted with 
the greatest care, to result in a distortion of 
the bar which is prejudicial to satisfactory 
and accurate results. 
Under my invention all danger of distor 

tion is prevented, the utmost accuracy is in 
Sured, and the cost of manufacture is largely 
reduced. 

I here remark that I have named specifi 
cally copper as a filling for the recesses and 
for bearing the intaglio, for the reason that 
it is the metal which is most commonly em 
ployed in electro-typing processes, and most 
Suitable for the uses herein contemplated. 
Still it is manifest that by varying in the de 
composing cell the nature of the solution as 
well as of the electrodes in accordance with 
formulas well known in electro-metallurgy, 
the electro-deposit may consist of other metal 
than copper; and I desire to be understood 
as including any such obvious modification 
in my claims. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. A matrix or matrix bar, the body of which 

is formed with a recess open at the front and 
on the two sides, and containing a filling of 
metal electro-deposited therein and having 

in its front the desired intaglio character, as 
set forth. o 

2. A matrix or matrix bar, the body of which 
is formed with an undercut recess open at the 
front and on the two sides and containing a 
filling of metal electro-deposited therein and 
bearing on its front the desired intaglio char 
acter, as set forth. 

3. A matrix bar the body of which has in 
one edge a plurality of separate and inde 
pendent recesses, each open at the front and 
on the two sides of the bar and containing a 
filling of metal electro-deposited therein and 
having in its front the desired intaglio char 
acter, as set forth. 

4. The method herein described of manu 
facturing matrices or matrix bars, which con 
sists in forming in the body of the matrix or 
matrix bar a recess open at the front and on 
the two sides, inserting into the open mouth 
of the recess the male type or character SO 
that its cameo face shall project a suitable 
distance into the recess and toward the rear 
wall thereof, protecting the type and bar by 
insulating material except at the points where 
the electro-deposit is to be made, and then 
electro-depositing a suitable metal so as to 
fill the recess and produce in intaglio the type 
character, substantially as and for the pur 
poses hereinbefore set forth. 
In testimony whereof I have hereunto set 

my hand, before two subscribing witnesses, 
this 8th day of March, 1894. 

ALEXANDER. S. CAPEHART. 
Witnesses: 

EWELL A. DICK, 
ROBT. W. COX. 
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