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This application is a continuation-in-part of 
my co-pending application, Serial No. 83,325, 
filed March 25, 1949 now albandOned. 
The invention relaties to the proviSign Of COn 

trasting colors on matrices for integral line type 
So that an identifying character thereOm may 
have a background Which Will 1:ender the charac 
ter easily visible. . 

In the casting Of integral-line type from con 
ventional type metal the usual procedure com 
prises the Selection of braSS matrices for each 
type from their respective magazines Orchutes 
by a manually operated key board. The se 
lected matrices are autOmatically placed in a 
Clamping-device to fortin a “line” and then m3 oliëen 
metal is forced into the dies Of the natrices to 
Cast a “Slug' of the type. 

During the abovementioned operation the op 
erator is never able to. See the die portion of the 
matrix and the Only Way by which he may de 
termine whether he has Selected the proper 
matrix is from a Small identifying character cor 
responding to the type character of the die and 
Which is Stamped On the Opposite edge of the 
matrix. These identifying characters are cUS 
tomarily considerably Smaller than the Corre 
SpOnding die so that their visibility is not great. 
Furthermore, in course of use, the matrix be 

COnnes COvered With a dark grime Of lead Sulfide 
from the type metal as well as of graphite Which 
is employed as a lubricant for proper sliding Of 
the matrix in the magazine chute and the auto 
matic Sorting imeans for returning the previously 
uSed matrix. This grime is periodically removed 
by various agents such as described in my co 
pending application, Serial Number 705,481, filed 
October 24, 1946, which issued October 28, 1952 
as Patent 2,615,825. 
Whether the matrix is clean or dark there is 

uSually inSUlfficient contrast in color of the iden 
tifying character toenable the Operator to read 
the “line” being formed by the matrices. Vari 
OuS means and methods have been proposed to 
provide Sufficient contrast such as the employ 
ment of dark backgrounds and Whitened chay 
acterS Such as described in United States Pat 
ents Nos. 1,466.437 and 1,796,023. In these pat 
entS no Suggestion is given as to how the back 
ground may be obtained except by Some chemi 
cal action Such als oxidation. So far, as I am 
aware, the only chemicals that have been etm-- 
ployed commercially for this purpose have been 
Copper nitrate or copper carbonate, in wet proc 
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eSSeS. These Wet processes are carried out by 
boiling the Solution in contact with the matrices. 
to produce a film which will last only about six 
months in ordinary use. Furthermore, in prac 
tice the Solutions not only attack or plate the 
desired edige portions but the liquid Creeps even 
into the die thus impairing its accuracy. These 
procesSes are necessarily delicate, and are not 
Carried Out in the absence of Special Service 
Shops. Consequently the process is of little use 
to the Linotype users except those comparatively 
few Where Such shops exist. 
An object of the invention is to provide a dry 

method for darkening the matrices which can be 
Carried Out by any Linotype operator Without 
danger to the dies and Which Will utilize Only 
Simple equipment Salable as an article of com 
mlerCe. 

I have found that a highly Satisfactory degree 
of Color contrast between the identifying char 
acter and its background may be obtained by 
merely filling the indentations of the stamped 
identifying character with an inert White chalky 
pigment and darkening the background or matrix 
edge face by the formation of a Sulfide coating 
thereOn. 

I have found that if the matrices to be treated 
after they are cleaned and dried are held in a 
clamp With their lateral faces together and their 
identifying characters more or less &lined, the 
pigment may be applied simply by rubbing the 
characters with chalk, and the character faces 
may be darkened by the application of a Sulfur 
emitting compound. The nature of the Sulfur 
COmp0Und to be USed is of the utmost importance 
as it must come in intimate contact With the 
Surface to be darkened and yet must be Such 
that mo excess can be left On the matrix and 
must not emit any offensive Odor. If the dark 
ening Compound is applied in liquid Solution 
there is great danger that the liquid be drawn 
in between the matrices by capillary attraction 
So as to darken other portions of the matrices, 
and attack the dies. In my invention, a dry 
Organic Sulfur compound preferably on a carrier 
is heated to its melting and/or decomposition 
temperature adjacent the Surface to be darkened. 
While the exact nature of the decomposition - 
products Vary, their Odor is not noticeable azhd 
their action can easidy be localized tC the Surface 
deSired. m 

I have found that of a large number of Sul 
fur compounds the more Satisfactory ones are 
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those which also contain amino or substituted 
amino groups, and of these, those which con 
tain the - 

S 

HN-- 
group are especially desirable. Obviously any 
Other tautomeric CCmpound Which Will form 
Sucha, group Will also be Satisfactory. 
I have found that the sulfur compound most 

Satisfactory is thio-urea, or, its equilibrium 
isomer, ammonium thiocyanate. Herein both of 
these compounds Will be designated as thio-urea. 
Since the thiocyanate is largely converted to 
thio-urea, at the temperature employed. 
The compound Such as thio-urea is preferably 

impregnated in a porous strip of abSOrbent ma 
terial, then dried, and the Strip laid on the 
matrices at the area, to be darkened. The thio 
urea is then heated above its melting point and 
the sulfur emitted during its, at ieast partial, 
decomposition forms a film Of Sulfide of Copper 
on the matrix. While the film is of slight thick 
ness and hardly SuSceptible of analysis, it ap 
pears to be cuprous sulfide owing to its almost 

- black color and the fact that it is formed in a 
| reducing altimoSphaere. V 

In the accompanying drawing Showing, by Way 
of example, two of many pOSSible embGdimentS 
of the invention, 

Fig. 1 is a perspective showing a matrix, 
Fig. 2 is a plan of a clamp holding the matrices 

therein, and Figs. 3 and 4 are diagrammatic representations 
of means for heating the impregnated Strip. 
The brass matrix 3 is Shown in Fig. 1 is pro 

vided at its rear face i? with a die or mold (not 
visible in Fig. 1) in which the types are cast. 
The front Cr background face 2 is provided 

with an identifying character 3 corresponding 
to the die character. The character 3 is UIS 
ually formed as an indentation merely stamped 
or punched in the brass without consideration 
as to the Size except that it must be Well Within 
the margins of the face 12 and So it is much 
smaller than the type cast from the matrix. 
These characters afford the only means for the 
operator to read what he is setting up. The 
matrix is provided with an ear | 4 and a toe ?5 
at opposite ends of the face 2. 
In carrying out my invention a number of 

matrices are clamped in any Suitable means 
such as a clamp 6 having sides 7 and end piece 
3 wherein the matrices are held tightly be 
tWeen the end piece 3 and follower 9, the pres 
sure being supplied by a Screw 20 received in a 
Suitable mount 2. 

All the faces 12 are upwardly exposed and 
the characters 3 more or lessalined. A colored 
pigment or ceramic color is rubbed into inden 
tations of the characters and any excess is Wiped 
off to leave the faces i 2 clean. The pigment 
should be substantially inert toWard Sulfur and 
of course not greatly injure brass. Calcium Sul 
fate, for instance, is satisfactory and may be 
used either in stick or powdered form. Of course 
the freer the indentations are from grime and 
dirt the better the pigment Will be retained. 

After the characters are whitened or colored, 
a, strip, preferably dry, of fibrous or absorbent 
material 22 impregnated with an organic Sulfur 
compound Such as thio-urea, is laid over the 
faces 12 between the ears 15 and toes 46. The 
strip is then heated to decompose at least a por 
tion of the thio-urea, as evidenced by the dark 
ening of the faces, by means of an infra-red 
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4 
radiantheater 23 or other heating means Slach as 
a, heated rol. 24. The dark film On the face thus 
formed is not substantially affected by Sulfuric 
or chromic acid, amines or any of the agents 
used for cleaning the matrices. The contrast 
between the colored pigment e. g. calcium Sul 
fate and the black background affords excellent 
visibility of the character. The film so pro 
duced is resistant to the action of air and heat 
and no material change has taken place Over a. 
test period of Several years on matrices so treated 
and cleaned. 
As previously pointed out above many other 

compounds may be used instead of the thio-urea, 
Such as rubeanic acid (dithiOOxamide), diphenyl 
thiocarbazone, thiosemicarbazide, thioglycolic 
beta-aminonaphthalide, ditolylthiourea, and thi 
ocarbamilide. 
The strip or ribbon 22 is preferably flexible So 

aS to afford close COntact With the faces, and may 
be of paper Gr cloth. However these materialS 
frequently char at the desirable temperatures 
(180° C. and above) and present problems of 
cleanlinesS. Asbestos paper may be used al 
though stiffness frequently prevents good con 
tact with the faces. Spun-glass cloth is the most 
desirable Of all materials as it is stable to heat, 
inert to thio-tirea, possesses great flexibility and 
presents no problem of cleanliness during opera 
tion. 
The Compound may be impregnated in the 

fibers of the ribbon 22 in any suitable manner 
although it is preferable that a binder inert to the 
Sulfur Compound be employed to cause the latter 
to adhere to the ribbon when the latter is diry if 
glaSS is the material. Nitro-cellulose or collodion 
is Suitable. For example a mixture of thio-urea, 
nitro-cellulose and ethyl lactate With a little oil 
of juniper empyreumatic and ricinus oil as plas 
ticizer is satisfactory. This mixture may be 
thimned, if too viscous, with alcohol and/or nitro 
benzeme for impregnation by immersion. The 
properties are not critical. The material of the 
ribbon and/or the binder appear to absorb, tem 
porarily at least, a portion of the decomposition 
productS. 

If for any reason the dark film of Sulfide of 
Copper must be removed it may be done by the 
use of nitric acid. Care must be exercised lest the 
nitric acid reach the die portion since this re 
agent readilly attacks the brass. 
The Sulfide film is not attacked by amines used 

for cleaning the matrices such as described in my 
above mentioned application Serial No. 705,481. 
HOWever film formed by the copper carbonate or 
Copper nitrate process are quickly lost. 
The thio-urea does not emit any appreciable 

Odor as is true when solutions of soluble sulfides 
Or hydrogen sulfide are used. The brass is 
quickly darkened by the decomposition products 
of the thio-urea however. One reason for this 
may be due to a formation of small amounts of 
ammonia, which are absorbed on the brass and 
S0 render the Surface active. 
While I have described the darkening process 

particularly with respect to matrices the same 
general method may be employed for producing 
Sulfide films on metals generally. The amino 
products are particularly effective for use on 
metals Which form ammonia complexes, Such as 
COpper, Zinc, nickel, cobalt, silver and the like. 
While the melting points of the sulfur com 

pounds Imay Vary Widely I prefer to employ those 
which are Solid at room temperature andhave a 
melting point below 600°F. 
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As will be appareuit to olie Srilled in the art, 
the ribbon 22 should preferably be substantially 
free from materials which would fix Sulfur at the 
melting point of the Sulfur compound since their 
presence Would cause Sulfur or the Sulfur-bearing 
products of decomposition to be fixed in the rib 
bon and therefore Such products Would not be 
available to darken the matrix. Other Wise addi 
tional amounts of the impregnant must be added 
to allow for the formation Offixed Sulfur, With mo 
additional darkening of the matrix. 
The presence in the ribbon of metals, or their 

reactive compounds, which occur in the brass of 
the matrix, Such as Copper, Would Obviously cause 
to be fixed in the ribbon at least a part of the 
Sulfur-bearing productS Of decomposition and 
prevent efficient darkeming Of the matriceS. 

LikeWise, When thio-urea, or similar com 
pounds containing the 

group mentioned above, are used as impregnants, 
the ribbon should preferably be free from mate 
rials which form sulfur containing reaction prod 
uctS Stable at temperatures above Which the 
thio-urea, or the similar compounds are decom 
pOSed. It is Obvious that the formation of Such 
reaction products Would require higher heating 
temperatures than Would be necessary if there 
Were no chance for the reaction products to form. 
Whatever the nature of the ribbon fibers, it is 

Of course preferable that they be inert with re 
Spect to impregnated Sulfur compound and its 
decomposition products. Likewise it is preferable 
that the ribbon fibers be unaffected by, or inert 
to, heat at a temperature below the maximum 
melting and/Or decomposition temperature for 
the Sulfur compound set forth above, namely 600° 
F. Furthermore the ribbon is preferably sub 
stantially porous to permit diffusion of the fluid 
decomposition products so as to favor a uniform 
degree of Coloration Over the matrix face, 
The invention claimedis: 
1. A method for improving the visibility of 

characters punched in brass comprising filling 
the indentations of the characters with a sub 
stantially inert White pigment and melting thio 
urea adjacent the Surface in which the characters 
are punched. 

2. In combination, a ribbon of woven spun 
glaSS, thio-urea Within the interstices of the rib 
bon and a binder for anchoring the thio-urea to 
the fibers of the ribbon. 

3. A combination as in claim 2 said binder be 
ing nitro-cellulose. 
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4. A method for improving the contrast be 

tween a braSS type matrix identifying character 
and the Surface of the matrix in Which the char 
acter is stamped comprising filling the indenta 
tions of the character With a chemically and 
thermally inert light colored pigment; applying 
to the Surface in which the character is stamped 
a strip impregnated with thio-urea, and applying 
Sufficient heat to the strip to decompose at least 
a, part of the thio-urea. 

5. A method for darkening the background Sur 
faces of brass type matrix characters Comprising 
arranging a plurality of matrices SO that the back 
ground surfaces all lie in Substantially a Common 
plane, then clamping the matrices tightly to 
gether, disposing a dry ribbon impregnated With 
an organic compound COntaining the 

S 

HN-3- 
group On Said Surfaces, and then applying Suf 
ficient heat to the ribbon to decompose at least a 
part of the compound, Whereby a dark Coloration 
is obtained On Said SurfaceS. 

6. An article for use in darkening selected braSS 
matrix surfaces comprising a ribbon of Woven 
glass fibers impregnated With thio-urea, nitrocel 
lulose as a binder to anchor the thio-urea, to the 
fiber and ricinus oil as plasticizer for the nitro 
CellulOSe. 

7. A method for darkening the Surfaces of brass 
type matrices comprising arranging a plurality 
Of matrices So that the Surfaces all lie in a com 
mon plane, then clamping the matrices tightly 
together; disposing a dry ribbon of chemically 
and thermally inert material impregnated With 
a, normally dry Stable Solid organic sulfur com 
pound having a melting point below 600° F. On 
Said Surfaces, and then applying Sufficient heat 
to the ribbon to decompose at least a portion of 
the Compound. 

8. A method as in claim 7 said compound also 
having an amino group. 

9. A method as in claim 8 said amino group 
being a primary amino group. 

WILLILAMI HEINECKE. 
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