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To all whom 1t mdy concern.:

Be it known that I, Hexry W. F. LORENZ,

a citizen of the United States, and a resident
of the city of Jersey City, in the county of
Hudson and State of New Jersey, have in-
vented a‘ new and Improved Sensitive
Safety-Print, of which the following is a
clear, full, and éxact description. .

This invention relates to the manufacture

‘of sensitive safety prints such as are in-.

tended to be used for checks, letters of
credit; ‘bunk notes, postage, revenue and
trade stamps, bonds, stock certificates, and

- the like security papers. -
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Reference -is to be had. to the accompany-
ing drawings which form: part of this speci-
fication. T .

Figure 1 represents a check which is

~ formed according fo my invention.: Fig. 2
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- cording to my process.
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represents a ‘suitable form of a closed re-
ceptacle in. which ‘the check is treated ac-

Sensitive prints on paper have in the past
been made by dissolving a water - soluble
coloring matter in a vehicle consisting of
glycerin, gum arabic and water and print-

g therewith. The great objection to such |
prints is that they can be-easily washed off

with water, are readily soiled by moist
hands, ete.. The great desideratum has been
and is to have a print that. is sensitive

“chemically, but insoluble in water.  One

method: of obtaining such a print is to make
a print as above-stated, drying and passing

it through, or immersing it in, a proper fix-

ing solution, (7. e. for brilliant green a so-

lution of tannic acid), washing and drying..
This process is very disadyantageous. Very

few coloring. matters can be passably fixed
in this manner, and even these few are very
liable. to discolor the unprinted paper; the
whites are not clear. The latter defect can
be somewhat removed in some cases by pass-

ing the fixed print a short time through a

very weak bleaching solution, and again
washing. Fven this is unsatisfactory.

The objeét of my invention is a sensitive
safety print insoluble in water, obtained

*"without passing the print through, or im-
50
" etc. Tusenobaths. By my process I am en-,

mersing it in, a fixing bath, washing bath,

abled to use, also, a very large number of
coloring matters, The unprinted part of
the paper remains white, and is not clouded
or discolored by the running of the color,

" body.

My prints can: be immersed in water, or -

washed with water, #ithout “bleeding” of

the color. SR o ’
It is obvious that in carrying out my

brocess of making sensitive safety prints on

“paper for the. hereinbefore mentioned' pur-
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pose it must be modified (1) to suit. the

cheiical niature of the coloring matter, and
(2). the method of printing; whether the
latter: is surface printing or printing from
intaglio,—steel, - etc., engravings.
cases I start with a soluble, chemically sen-
sitive, coloring matter which in the finished
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“In all

print has been converted into a water-in- -

soluble coloring matter (usually but not
necessarily, a socalled “lake color”). “The
term “lake color’ is used to distinguish pig--
ments made from dyestuffs and - coloring
matters, by. precipitating the coloring matter
as an insoluble compound, which is ‘thus.
used, for pigmental purposes, to. distinguish -
them from natural pigments, such as ocher,
umber, etc., agd from chemical colors manu-
Tactured-by direct combination, or decom-
position of distinct salts, e. g., such colors as _
lead chromates, Chinese blue, etc.” . The
lakes formed from basic colors are combina-
tions of the color and some acid or semi-acid
Just as the acid colors behave as if
they were. the acid of a-simple salt, so the-

basie colors act asif they were the bases of

the salts formed by their union’ with- the
acids.” Some colors, for instance, some acid
colors, are in the free state insoluble but
their sodium (or ammeonium) salts are solu--
ble (e. g. Congo red, alkali blue). In such
cases I may start with the soluble sodium
salt, and, by means of a stronger acid body,
liberate the - insoluble acid color. By a
“chemically sensitive” coloring matter, or
dyestuft, I have in view particularly such
a5 are sensitive to the chemicals that can be
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used advantageously in removing writing

inks,~—acids, ~alkalies, bleaching agents.
Colors not possessing special sensitiveness
(¢. g. alizarin, etc.) are.excluded from my
process. '

100

The precipitants T prefer to use are, for

basie colors, tannie acid, although I do not

-confine. myself to this one substance; for
acid or slightly acid colors I employ basic -

bodies, inorganic or organic, preferring

105

-

ordinarily the usual metallic compounds em- "

ployed in lake making, e. g. barium chlorid
or acetate, lead and aluminium compounds,

110



" “deterrent.”
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ete. For some, at least, of the direct dyeing
cotton colors T can get along without a pre-
cipitant (cotton red 4 B, etc.). :

n preparing an ink for printing I em-
ploy ordinarily, as chief ingredients, the
soluble coloring matter and its correspond-
ing precipitant and prefer to have present,
as a third ingredient, what I call a volatile
This can be a volatile acid,
like acetic acid, or a volatile base like amnmo-
nia, or anilin, depending upon the chemical
nature of the coloring matter and lakg. The
object of the “deterrent” is to deter, or
prevent, the precipitation of the insoluble
lake or coloring matter, (thus insuring a
more complete and permanent fixing on the
paper) until the ink has been transferred
upon the paper in printing. Orv the deter-
rent may be simply a volatile dissolving
medium for the lake.” There should also
preferably be present -a proper diluting
medium (and, in the case of a printing ink
for engraved plates, an ink base like blanc
fixe, e. g. precipitated barium sulfate, sub-
limed lead, etc.) to give the ink proper
working qualities. When the precipitant, or
volatile deterrent, is of a liquid nature (e. g.
Iactic acid or anilin can in some cases be

such), it can itself serve also as a diluent,-

in which case a special diluent is not neces-
sarily required.

As a final step in my process of making
a sensitive print on paper, the print must
be exposed to steam vapor. With some
colors it is possible to fairly fix the color by
heating ‘the print to a temperature suffi-
ciently high (say 115° C.) for driving off
the volatile part of the vehicle, but many
colors discolor at the required heat.

A sample check made according to my
invention is illustrated in Fig. 1. The fine
lines (shading) represent a sensitive .print
(tint), whereas the letters and figures rep-
resent a sensitive intaglio print.

In Fig. 2, which shows a simple form of
closed receptacle, or-steaming box, steam
enters at (a) and passes out at (b). (d)
represents a removable glass door through
which is seen the check (¢) being subjected
to steam vapor. ’

A few examples will illustrate different
modifications of iny process. )

By soluble varnish I mean a composition
approximately consisting of—

Gum arabic .o ______ . 30 parts,
Glyecerin ___________.__. w0«
Water _______________ R B

Inks for Surface 'rinting.
Brilliant green, C,, ¥, ,N,Cl,:

Color _-_ . 3
Soluble varnish__.___________ 25
Water J_..________________ 8
Glyeerin___________________ 8

Acetic acid, 50% .. _______ b

to steam vapor.

dl(iIeat on water or steam bath, let cool and
add: I

Tannic aeid_.__________ 6
Watero________________ 6 ‘
Acetic acid __________ 1 (50%). 70

Print, and expose print to steam vapor.
It is preferable to carry out this steaming
process 1 an inclosed vessel under a steam

pressure of -2 atmospheres. 75
Methyl violet, B. B. extra (Badische) :
Color _..______ e 3 -
Soluble varnish . ______ 6 -
Tannic acid..___ SR 6 80
Acetic acid .___ e 2 (50%).

(Acetic acid can be omitted.)
Mix thoroughly, and print. Expose print

Reactions: Solutions of free alkali (sodi- 85
wn hydrate) give a red-brown discoloration
of print. Oxalic acid: bluer. Muriatic
acid: bleaches.  Ammonia: violet -soluble. _
Solution-of bleaching powder and solution 90.
of oxalic acid applied alternatively: bleach. °

Victoria blue, B. (Badische), C,,H,,N,Cl:
Use same as last color.. Expose: to steam
vapor, :

Reactions: Sodium hydrate solution: red-

A . N 95
brown. = Muriatic acid: gray. Bromin:
bleached.  Bleaching powder ‘solution and .

oxalic acid solution applied alternatingly:
slowly bleached. ’

FllChSin, 019H20N3C104 H 100
Color _______._-___.___ . 4
Soluble varnish_________ 5
Tannicacid _.__________ 6
Water ____ . _____ 3

Acetic acid ______ S 2 (50%). 105

Print and expose to steam vapor.
Reactions: Solutions of sodium hydrate:
yellow-brown.  Oxalic acid: blue. =~ Muri-
atic acid: yellow, bleaches. Bromin, dilute: 110
bluer.  Bleaching powder and oxalic acid
used alternately: slowly bleaches, :
Light green S. L. (Badische) : Use same
as last color. Expose to steam vapor.
Reactions: Solutions of sodium hydrate: 115

red - brown. Muriatic acid: dark gray-
brown.  Bromin: bluish-gray. -~ Bleaching
powder and oxdlic acid: sﬁ)w y bleached.
Paper yellow 3 G. X. (Badische):
: a9
© Color ... 2 120
Sol varnish .. . _____ - ___ 4
Water -1
Glyeerin ______________________ iy
Barium acetate (or barium chio- 125
vid) L 2

Crints yellowish-red. With barium chlo-
rid, prints light yellowish-brown. Steamed= .
original color in both eases. Print and ex-
pose to steam vapor, : .13b



960,540

Reactions: Solutions of sodium hydrate°
red, dark, soluble. Oxalic acid: grayish.
Muriatic acid: blue-black. Bromin: gray-
ish. . Bleaching powder and oxalic acid used

B: alternately ‘bleaches slowly.

1 Cotton red 4 B., C;,H,,N,0,8,Na,:
B T QOlOF - 1
Sol varnish .. ______T

10 Print and expose to steam vapor.
Reactions: Solutions of sodium hydrate:
yellowish, Oxalic acid: blue- -gray. ~ Muri-
atic  acid: blue.  Bromin: bleached.
. Bleaching powder and oxalic acid used alter-
15 nately: bleached.
© Print and expose to steam vapor.

Congo red, Cs.,HuN 0,S.Na,:

' Color________ R S A S |
- Ammonia water, .90 sp. groo-- )3
. 20 Add soluble; var;ush _________ -2
Pl‘mt and expose to steam va or. If the
stéam vapor contaihs acetic aci vapme, a

vdlatile fixing agent) the, free color i is pre- |

25 cipitated (bluéﬂ
'+ (fixed by steam).
"Reactions of red
or. muriatic acid:
with violet shade.
30 bhrown, soluble, Ammonia: red, soluble.
2 Bmmm gray, slowly bleached. /

Inks fm Steel Plate Printing P')‘zmarz/@/, but
,  odin dlso be Used for. Surface Pri ntmq

5./ Todeosin B, C, H,O,I,:

Othbrwme the prmt is red

rm’c Solutions of oxalic
lue. ~Acetic acid; blue,

4 Lactic acid _____. e 12

. . Sublimed lead . 12
a 43, Blancfixe.___.___._________ 1§ 7
‘ Print and steam. L '

Color of print: Re. e
Reactions: Solutions of sodium hydrats ;

45 or ammonia: blue red, soluble. ~Muriatic
acid: yéllow-red. Oxalic acid: yellow red
Lotton red 4 B. (, MH“,N,,b Na,:

Color S NS
: Lactic acid .. 10
50 Glycerin oo e 5

Color: Brown.

Print and steam.

Reactions: Solutions of oxalle and muri-
55 atic acids: blue. Ammonia: red- bwwn,

light. Bromin: bleached. Alkali: red.
Roqohc acid, (Jl,,HMO
4 - "ColoT e 1
o ” Lacticacid oo 6
’ ‘ : Blane fixe oo -9
. Subhmed lead _______________,-2/
Print and steam.
Color: Yellow red!
€5

Reactlons Solutions of .xlk.mlleq blue red

Sodium hvdmte 1ed-~

2 §oluble.

| solved.in a vehicle containing a precipitant,

8
soluble, Oxalic and muriatic acids: Yél’.-
low, soluble. Bromin: brown. Bleachmg
powder and oxalie acid: slowly bleached..

“Carminic acid, CanuOlq (Merck) :
Color "o 1 70
Lactic acid _______.__._______ -6
Aluminium hydrate _._-________ 2 .
Sublimed lead ___-i___________ 3

Color: Dry heat changeq to a pulple- 75

gray.

Re‘tctlons Solutions of oxalic acid: yel-
 low-red. Sodium hydrate: purple, solub]e
Bromin: bleached, etc.

" Victoria blue B, (Badische) C3,H3,,N Cl: 8o

Color . - L . ... .5

Casein -___.___ . __.___.__ 2.

Tannic acid ______.._________ 1. -

Acetic acid _________________ 2L g

Lactic-acid, add sufficient to make L
ink - of propel* working consist-

 ency.

Reactions: Solutions of sodium hydreate:
red - brown, soluble. Ammonia: blackish. 90
Muriatic acid: light green. Hypoch]orlte ’
and oxalic acid: gray, slowly bleaching.

- Brilliant green:
Color o Y 05

CAnilin . i °

Tannicaeid . .__.___ e B
Acetic acid ____-_____.___..___1
- Print and steam. C
Reéactions: Solutions. of ammonia: green, 100

Sodium hydrate: gray. Muriatic
vacid : brown. Bleachmg poudel and oxalic
acid: slowly bleached.

" Tt-is evident that in the above uwntmnod ‘

/ .'exam les of printing inks there can be a 105
#

/consi crable variation in the proportions of -
‘the various' ingredients. The quantity of*
diluting medium should he enough to (rl\e
the ink proper working qualities.

Any num{))er of printings can be made on
the same paper in different colors and the
whole fixed simultaneously by steam vapor.

Where T speak of a soluble varnish above -
I do not necessarily confine myself to the -
mixture of ‘gum arabic, glycerin and water. 115
I can also use, for instance, a mixture of =
starch, glycerin and watu, or snmlmlv ‘

110

. workmg pastes or varnishes.

I\ claim: :
1. A sensitive safety print on paper, con-.

"4 sisting of a paper substance printed with an

ink composaed primarily, -of a chemically
sensitive, soluble substance, which is capa-
ble of forming & lake insoluble in water, dis- 125

gum;~diluent and a volatile reagent which

"/.‘;Wlll 1prevent the. puupltatwn of said in-
"/’ sohib:

elake, said print being rendered water-
insoluble by exposure to-steam vapor.
2. A sensmvo safety prmt on paper, for .130
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checks, letters of credit, bank notes, postage
stamps, revenue and trade stamps, bonds,
stock certificates, railroad tickets, and all
manner of security papers, consisting of a

‘paper substance overprinted with an ink

composed, primarily, of a chemically sensi-
tive, soluble substance, which is capable of
forming a lake insoluble in water, dissolved
in a vehicle containing a precipitant, dilu-
ent and a reagent which will prevent the
precipitation of said insoluble lake, said
overprint being rendered water-insoluble by
expostire to steam vapor.

3. A sensitive safety print on paper, for
checks, letters of credit, bank notes, postage,
reventie and trade stamps, bonds, stock cer-
tificates, railroad tickets, and all manner of
security papers, consisting of a paper sub-
stance printed with an ink composed, pri-
marily, of a chemically sensitive, ‘soluble
substance which ecan e converted into g
water-insoluble hody, dissolved in g velicle
consisting of a precipitant and a diluent,
said print: being rendered “water-insoluble
by exposure to steam vapor.

4. A sensitive security print on paper,

-consisting of a paper substance printed with

an ink composed, primarily, of u chemically
sensitive, soluble substance, which is capa-
ble of being converted into a water-insolu-
ble body, dissolving it in a vehicle consist-
ing of a precipitant and a volatile oil-like

~ diluent, with or without an inert base to
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tile, oil-like diluent,

give proper
therewith and
vapor.. :
9. A sensitive safety print on paper, com-
prising a- paper substance printed with an
mk consisting of a soluble, chemically sensi-
tive dyestuff capable of being converted into
a water-insoluble body, dissolved in g vola-
with addition of a pre-
cipitant for said dyestuff, said print being
rendered water-insoluble by exposure to a
sufiiciently high temperature for driving off
the volatile part of the vehicle.

6. A sensitive safety print on paper for
checks, letters of credit, bank notes, postage,
revenue and trade stamps, bonds, stock cer-
tificates, railroad tickets, and all manner of
security papers, consisting of a paper sub-
stance printed with an ink composed, pri-
marily, of a chemically sensitive, soluble
substance which is capable of being con-
verted into a water-insoluble body, dissolved

working qualities,

printing
exposing ‘the print

to steam

989,549

In a liquid diluting medium, with or with-
out other ingredients for securing proper
printing and fixing qualities, said print be-
ing rendered ater-insoluble by exposure to
steam vapor.

7. A sensitive safety print on paper, con-
sisting of a paper substance printed with

an ink consisting of a chemically sensitive
coloring matter, capable of being converted
into a water-insoluble body, mixed with a
vehicle consisting of a
tile oil-like diluent, with or without other
ingredients for securing  proper printing
qualities, said print being rendered water-
insoluble by exposure to steam vapor.

8. A sensitive safety print on paper for
checks, letters of credit, bank notes, postage,
revenue and trade stamps, bonds, stock cor-
tificates, railroad tickets, and all manner-of
securily papers, consisting of g paper sub-
stance printed with a sensitive ink, said ink,
when transferred on the paper substance, be-
Ing, primarily, water-soluble but rendered,
secondarily, water-insoluble by exposure to
steam vapor.

9. A sensitive security paper,

consisting
of a paper substance

printed with a sensi-
tive ink, said ink, when transferved on the
paper substance, being, primarily, water
soluble, but vendered, secondarily, water-in-
soluble by exposure of the print to a suffi-
ciently high femperature.

10. A sensitive safety print on paper, con-
sisting of a paper substance overprinted with
a sensitive ink, said -ink being, primarily,
water-soluble hut rendered, secondarily,
water-insoluble by exposure to steam vapor,
S 11, A sensitive safety print on paper,
comprising a paper substance printed with
a water - soluble, chemically “sensitive, ink,
rendered water-insoluble by steam vapor.

12. A sensitive safety print on papér, con-
sisting of a paper subsfance overprinted con-

precipitant and vola-.
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secutively with differently colored inks, said -

inks, when thus transferred on the paper
substance being, collectively, water-soluble
but rendered simu taneously water-insoluble
by exposure of the print to steam vapor.

In testimony whereof T have signed my
name to this specification in the presence of
two subscribing witnesses.

HENRY W. T. LORENZ.
- Witnesses:
Krrza Inwngs,
Mariz Lorenz,
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