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3 Claims.

The invention relates to hectograph composi-
tions and hectugraph blankets and method of

A principal object of the invention is the pro-
vision of a substantially non-ageing hectograph
mass of high mechanical resistance, :

Another ‘object is to ‘provide a quick and eco-
nomical method for Preparing a hectograph
blanket having a Copy mass of stable hardness,

Hectograph compositions comprise a gel form-
ing material such as glue or gelatin, a dispersing
medium such as water or an aqueous solution of
some relatively non-volatile hygroscopic material
such as glycerin or invert sugar; and a tanning
agent such ag formaldehyde, chrome alum, or

contain glue or gelatin 30 parts by weight, water
45 parts by weight, glycerin 300 parts, and form-
aldehyde .13 part by weight. The mixture is
heated and agitated to form & 8ol and the go] is
coated on g flexible backing such as paper ‘or
cloth and allowed to cool and form a gel. The
backing containing a layer of gel is stored and
allowed -to age for severa] weeks, during which
time the tanning agent combines with the gela-

of the mass to the point where the mass is suit-
able for use in commercia] hectograph machines,

It is well known that when tanning agents are
used in quantities suMclent to impart to the hec-
tograph mass the necessary degrees of mechanical
resistance that the tanning agents tend to con-
tinue the tanning action g0 as to cause an ex-.
cessive hardening of the copy mass, finally ren-
dering it brittle and useless. : :

Most hectograph compositions have a pH below
7.0 due to the fact that most of the -commercial

_glues are on the acid side.

In an acid medium, many tanning agents such

ticularly when used in smalj amounts.

It is known that the tanning action of alde-
hydes will be increased by using an alkaline me-
dium, and hectograph coimpositions have been:

prepared based on this phenomenon, bug so far as

I know, no one has carried out tanning of hecto-
graph masses in an alkaline medium or at some
predetermined pH, and then stopped the tanning
action at & predetermined point by shifting the
PH to an acid leve] or some PH at which tanning

. “will practically hot take place. :

" alkaline agent such

I have discovered that after a hectograph com.

position is made alkaline by means of a volatile

‘10 tral or acid side whereb

30 ning agents. of this type

40 tlon in an acid medium.

(CL 35—8)

methylamine, or the uké, ihen the pH will re-

main on the alkaline side for g period of time, .

depending upon the quantity of alkali used, and
will then drift back to a. neutral or acid condi-

tion. As g result, a tanning agent which is active -

in an alkaline medium only wil] exert its tanning
action in such a composition only while the com-
bosition remains alkaline, and will become in-
active when the pH has drifted back to the neu-
turther progressive tan-
ning is prevented. o

The shift in pH is due at least in considerable’

part to an evaporation of the volatile alkali, This

is shown by the fact that.T can use larger quan-

15 titles of aldehyde than used in the Nielsen process
the like. A suitable commercial composition may -

described in Patent 1,938,927 and thus bring the
copy mass to the desired degree of hardness in a

much shorter length of time than Nielsen, and )

also obtain a stable hardness and melting point

20 in a shorter period of time, i
. In carrying out this invention, I may use any - .
‘tanning agent which is active at a certain pH,

and which becomes inactive at a lower pH, The

lower pH at which the tanning
be at a DH of 7 or below but preferably it is,

" 'The preferred tanning agent is one which is
highly active at some pH above 7 and which is
practically inactive at some PH below 7. Tan-

include the quinones.

One of the most suitable quinones is ordinary

quinone, namely, parabenzoquinone, Other suit-

able quinones includes the orthobenzoquinones
and the toluoquinones and xyloquinones,

35 _The aldehydes such as formaldehyde and acet-
-~ aldehyde may be used, but greater care must be

taken in regulating the amounts of these agents

so that they give suitable tanning action in'an

alkaline medium but substantially no tanning ac-
‘ If too large quantities
of aldehydes are used, the rate of reaction in an

~ acid medium is not satisfactorily decreased and

an excessive hardening of the hectograph mass
may take place during commercial use. On the

48 other hand, if the quantities of aldehydes used
are too small, it wil] take longer to satisfactorily

tan the hectograph mass in an alkaline medium,
With the quinones, the difference between the
rate of reaction in an alkaline medium and an

‘80 acid medium is much greater than for the alde-

hydes, and therefore the quantities of the qui-
nones is of much lesser importance.

To more clearly set forth the practice in ac-
cordance with the invention and to more specifi.

8s, for example, ammonis, §§ cally point out the nature of the product and

agent becomes
28 relatively -inactive does not necessarily have to
tin to increase the toughness and heat resistance -

)
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process contemplates thereby, several specific, il-
lustrative examples are hereinafter set forth, it
being understood that these examples illustrate
several embodiments which have given satisfac-
tory results and are not intended to restrict the

invention thereto.

. Exzample 1
: Gms.
Gelatin (pH below 7.0) 180
Water 270
Glycerin 1,700

Quinone dissolved in suitable solvent {e. g.,
ethyl aleohol, acetone) ———eememeemm—-

Mix, and add 7 cc. 28% ammonium hydroxide.

Example II
. . Gms.
Glue (pH below 7.0) - _ 200
Water -— 270
Glycerin ——-- - _- 1,500
Quinone in suitable solvent e -.35
Mix, and add 7 cc. 28% ammonium hydroxide.

In these examples, the ammonia brings the
pH of the composition to about nine, at which
point quinone is & highly effective tanning agent.
The hectograph composition is poured ‘in the
usual manner onto a backing prepared as well
known in the art. . -

On examination, it was found that within one
week the pH of the mass had changed to seven
and that in three weeks the pH had changed to
5.3, at which pH no further tanning was found
to take place. The compositions prepared in
this manner have been tanned to a degree ex-
ceeding that to which they could be tanned by
any other procedure known, without causing pro-
gressive hardening; such progressive hardening
being prevented by the change in pH described
above. :

Tn the preferred method of practicing the in-
vention the tanning agent is allowed to act on
the gelatin composition for some time before the

alkalizing agent is added. When this procedure -

was followed, the resulting compositions had a
. softening point about five degrees centigrade
higher than if the alkalizing agent and the tan-
ner were added simultaneously. Also the masses
prepared in accordance with this process, showed
more satisfactory hydrothermal properties and
& wider range of tolerance to moisture treatment.
- While I do not wish to commit myself to any
theory regarding the cause of this desirable re-
sult, I believe that by allowing the tanning

agent to act on the glue or gelatin at & pH range ;.

where the tanner is {neffective for preferably at
least twenty minutes, the tanning agent pene-
trates into the gelatin molecule system beyond
the shell of hydration of the molecules thereby
securing, so to speak, & hold of the inner parts
of the gelatin molecules in & manner which eould
not have been achieved if the initial action be-
tween the tanning agent and the protein had
been at a pH where immediate tanning would
have followed.

In particular, when parabenzoquinone or the
like is used as the tanning agent, and ammonis,
or an amine is used as the alkalizing agent, si-
multaneous admixture of the quinone and the
amine leads to the formation of aromatic amines
or similar less potent tanning or non-tanning re-
action products. Thus, a substantial part of the
quinone is trapsformed into non-tanning sub-

_ stances, before it has reacted with the protein.
Tf the quinone is added pbefore the ammonia,
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it reacts practically quantitatively with the pro-
tein; and the tanning which- takes place upun the
subsequent addition of ammonia utilizes more
completely the tanning potential of the quinone.

The following examples illustrate this form of

- the invention:
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to the optimum acidity

Example 111
) : Parts by weight
Gelatin (200 Bloom) (pH below 7.0y - 100
150

Glycerin e
Parabenzoquinone .

Dissolved in suitable solvent (e. g., acetone).

The gelatin was allowed to swell in the water
for one hour and then melted at 60° C. The
glycerin was heated to 70° C., the quinone solu-
tion added with stirring, and the mixture incor-
porated with the molten gelatin. . The mix was
held at 50 to 55° C. for one and one-half hours.

Five parts by weight of 289, ammonium hy-
droxide weer added with stirring, and the com-
position was poured onto a backing sheet coated
with a lacquer containing ten per cent of naph-
thenic acid. The resulting hectograph films
were tested and found satisfactory in all regards.

Example IV
Parts by weight
Gelatin (pH below 7.0) —emm 100
WwWater —————mo——e _ 150
GlyCerin ——————iommmmmmmmmmmmmm s 1400
Quinone in acetone — .150

ThHe same procedure is followed as in Example
IIT excepting the mix is held at 50 to 55° C. for
Ten parts by weight of tetraethanol-
ammonium hydroxide (40% solution) was then
added with stirring, the hectograph fllms pre-
pared and tested as in Example IIL.

Tt was found that the shift in pH from an
alkaline to an acid reaction took place with
tetraethanol ammonium hydroxide in substan-
tially the same way as when ammonia was added
as the alkalizing agent. In this case the shift
in alkalinity may have been due to & slowly pro-
ceeding decomposition of the alkalizing agent.
. While in these instances tanning agents have
been employed, which are active at an alkaline
pH, and substantially inactive under acid condi-
tions, it is manifest that the principle of the in-
vention is equally applicable to tanning agents
which are highly active at an acid pH, and sub-
stantially inactive at a more alkaline or a neutral
reaction. Such tanning agents are for example
most vegetabilic tanning extracts, tannic acid,
and the like. The pH of the roil may be adjusted
for the action of such
tanning agents by the incorporation of small
amounts of volatile acids, such as formic acid,
aceti¢ acid, or the like, Evena non-volatile acid
such as malic or phosphoric acid may be em-
ployed, in which event the pH may be brought
back to the neutral or alkaline state by apply-
ing to the surface of the roll an acid neutralizing
agent, such as, e. g, sodium carbonate or am-
monia.,

Also, when tanning agents active in the alkaline
range are employed, acidification of the mass can
be caused by applying to the surface of the roll
an acidifying solution, such as for example dilute
acetic acid, orthophosphoric acid, citric acid, or
the like.

It is thus apparent that the invention is capa-
ble of wide variations in its applications. The
examples given by way of illustration show em-
bodiments which have been found most practical,.



but useful results may be readily produced by
other procedures, such as for example those just.

outlined. The invention broadly contemplates.

the idea of employing a tanning or hardening
agent active at a certain pH and inactive at an-
other pH, maintaining the composition at the
PH where the tanning agent acts energetically,
and then causing or allowing the pH of the mass
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to change to a point where tanning substantially -

ceases. v .
"While there have been shown and described
certain embodiments of the invention, it is to be
- understood that it is capable of many modifica-
tions. Changes, therefore, may be made without
departing from the spirit and scope of the inven-
tion as described in the appended claims, in which

.-t is the intention to claim all novelty inherent

in the invention as broadly as possible, in view
of the prior art. o )
Iclaim: - ‘ _ ,
1. The method of preparing a hectograph
blanket having a stabilized copy surface which
comprises coating a backing with a gel forming

10

3
composition comprising gelatin, a quinone, and _
a volatile alkali in sufficlent amount to effect, sub-
stantial tanning before said alkali is reduced by
volatilization to.an amount at which tanning is
stopped. :
- 2. In the method of preparing s héctograph
blanket having a stabilized copy surface, the steps
which comprise forming & molten non-alkaline .
composition comprising "gelatine, . water and a
quinone, meintaining said composition in the

" non-alkaline condition for a substantial period

15

of time, and then adding a volatile alkalt to

the composition to an alkaline state. .
3. In the method of preparing a hectograph

blanket having & stabilized copy suiface, the steps

bring

* which comprise forming s molten non-alkaline

composition comprising gelatine, water and a -
quinone; maintaining said composition in the
non-alkaline condition for a substantial period
of time, and then adding & volatile amine to bring
the composition to an alkaline state.

. ROBERT C. BOUR.




