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To all w?wm it May concerie

Beit known that I, CHARLES L. GOESSMANN
a citizen of the Umted States of Ameriea, a,nd
aresident of Amherst, in the county of H&mp

5 shire and State of M&ssachusettq, have in-
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factured, although my process or method may

vented new and useful Improvements in the

—Art of Waterproofing Materials.and an Im-
- proved Product Created Thereby,of Whlch the
following 1s a specification. |

My 1nvent1011 relates more partlcularly to
the art of manufacturing paper, which may be
practiced either during the‘ process of manu-
factare or after the paper has been manu-

also be employed in connection with the pro-

- duction of fabries other than paper, but of a
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similar nature.
Myinvention also relates to the stren othen-

-ing of the texture of paper or other s:mllm-

fabries and to the rendering of the same im-
pervious to water, mmsture, grease, acid, &c.

The objects of my invention are, ﬁrsla to
produce a paper or other fabric which w1ll be

- stronger than when subjected to any treat-

ment heretofore practiced; second, to pro-
duce a paper or other fabric which will be

~ non-absorbent of water or moisture, or, in
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other words, waterproof; third, to produce a
paper or other fabrie which will be non-ab-

sorbent of grease, or, in other words, grease-

proof; fourth, to produee a paper or other

- fabrie which will not be affected by acids, or,
~in other words, will be acid-proof; ﬁfbh 0
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provide a process or method by which sa1d_

objects orresults may be obtained, and, sixth,

- toprovide methodsor proeesses by which said
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results may be expedlmously and economic-

ally attained.
Myinvention consistsin the methods, steps,

or processes by which I attain the objeqts of

my invention, both singly and collectively,

as hereinafter setforth, and in the product re- |

sultmtr from such treatment

In carrying out my invention any conven-

ient and appropriate machinery or apparatus
may be employed. -
-As this invention has mme partleula,r ref-'

“erence to the manufacture of paper and treat-
ment of the same and only general reference |

out my invention as applied to paper fabrics.
The treatment may be applied while the

If the material is to

A

| to other fla.brlcs, I herein sét_foi'bh. in detail 50
the best methods and processes of carrying -

pulpis being formed into paperor the finished
paper may be treated.
be treated while being formed into paper, then
the better method is to begin the treatment

when the web of pulpy matem&l leaves the -

Fourdrinier wire or the cylinders,it then being
in a damp condition, but with the larger per-
centage of mmsture removed. From this
point ‘the treatment of the fabrie is the same
whether it be pulp in a sheet as above stated,

! or finished paper.

‘The treatment consists ﬁrst in sa,tmatmﬂ'
the paper with glutinous material, preferably
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animal glue, and by preference the bath of

‘glutinous material should be hot to effect the

more rapid absorption and more perfect per-
meation, impregnation, and deposit of the
ﬂ‘lutmous material within all the microscopic

mterstlces throucrhoub the body of the fabric

being treated.
By preference a smtable tank is prowded
in which the glutinous material is deposited

and in which ib may be kept heated to a con-

stant temperature, the fabric being passed
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through the tank and saturated during its =

passage. 1 preter that the material being

treated be kept in motion and pass in a con-
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tinnous sheet—that is, be fed from a roll—

and the finished produect be wound in a roll

after final treatment. This saves time, and

I find that the requisite permeatwn or incor-

poration of glutinous matter in the fiber will
with some papers—{for instance, lightly-sized

Manila hemp—require. but a few seconds. .

As the fabric passes from the glutin-tank the

surplus of glutinous matter is removed from
the surfaces by mechanical means as contra-

off by gravity, and in most lnstan(.,esI prefer

5o -
distinguished from SImply allowing it to pass

to pass the fabric between suitable_ Ppressure-

‘rolls to remove such surplus.

" The strength and consistency of the olnti-

,.-""
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nous bath may be varied, depeudmo' upon the .

material bemg treated zmd the uses for which

such material is deswned It may, however
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be stated that in a majority of cases a hot so- ‘

lution of about ore part of animal glue to

about ten parts of water, by weight, gives the

best results. | -
After leaving the bath of glutinous mate

rial and having the surplus adhering to the

surfaces removed the fabrie before drying is
passed into or through a solation of formal-
dehyde and water. The strength of this so-
lution may also be variable, depending, as
heretofore stated, npon the fabric and uses
for which it is designed. In the majority of

cases, however, a solution of one part of for-

maldehyde, thirty-five per cent. solution, to
five parts of water, by weight, gives the best
results, and the best.result is attained if this
bath is cold instead of hot, though any par-
ticular temperature is not essentially neces-
sary. |

The effect of the formaldehyde solution
upon the glutin-saturated fabric is to precipi-

tate the glutinous matter and render 1t 1n-

soluble. | |
As the material comes from the formalde-
hyde-bath I prefer that the surplus adhering

- to the surfaces be removed by mechanical
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“ents that it will not fully dissolve.

means, pressure-rolls being probably most
convenient. The fabric is then dried in any
convenient manner. The best result in dry-
ing, so far as I am at present advised, 1s at-
tained by theair-blast—:. e., projecting blasts
of air against both surfaces of the fabrie.
This drying removes all the watery constitu-
ents and leaves the fabric in a toughened or
oreatly - strengthened condition, but not in
practical condition for commercial uses, as it
is brittle, horny, and stiff and has an objec-
tionable odor and taste on accountof the pres-
ence of the aldehydes, paraldehydes, formic
acid, and other products, the result of oxida-
tion. Now while the glutinous material is
rendered insoluble—that is, it is so acted
apon by the formaldehyde and the chemical

“action which takes place while the united so-

lutions are giving off their watery constitu-
It is,
however, in a condition to be acted on by
moisture, as it will swell and absorb or take
up permanently by either chemical or me-
chanical action a percentage of water and will
also become improved in many respects, so
that to temper and render the fabrie soft and

pliable and adapt it for most commercial uses

I subject it to mmoisture, which penetrates the
fabric, causing a swelling in all directions,
filling the interstices perfectly, and resulting
in “‘hydration” throughout the entire cellu-
larstructure. Two actions—mechanical and
chemical—appear to take place, the mechan-
ical action being the temporary absorption of
water, analogous to the absorption of water

by a dry sponge, the chemical action beirng

the permanent union of water with the treat-
ed fabric, analogous to the union of water and
tapioca,causing swelling, or like the chemical
combination of waterwithlimeorcement. Hor
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a bath of hot water, saturated steam, or equiv-
alent heat and moisture medium, thus caus-
ing the fibers and the non-soluble glutinous
material filling the interstices to expand in
all directions and foreing the glutinous ma-
terial into all the microscopic pores or open-
ings and into the masses of fiber, causing a
commingling or thorough incorporation of the
fibers and the glutinous compound, and ab
the same time, as heretofore indicated, a
change (hydration) takes place, whereby the
hardened mass of fiber, glutinous material,
and formaldehyde becomes tempered and sof-
tened and the strength imparted by the pre-
vious treatment increased. |

To heighten the tempering and softening
effect, Imay in some instances introduce glyc-
erin in the tempering-bath, and in most cases
one two-hundredths, in volume, of glycerin

gives the best results.
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The fabric may be dried in any convenient

manner and is in condition for most commer-
cial uses, it being greatly strengthened, more

flexible, more impervious to moisture, acids, .

grease, or alkalies, and is suitable for the
manufacture of binding-twine, carpets, dry
wrappings,forlining packing-cases,and many
novelties, &e., but is liable to still have a dis-
agreeable taste and may carry traces of acids,
rendering it impracticable for some uses—
for instance, wrapping butter, meats, cheese,
&e. For the purpose, therefore, of render-
ing the material absolutely free from all traces
of acidity and all taste and odors and, in fact,
to render it absolutely hygienic I pass it
through a bath of water and a volatile alkali—
ammonium hydrate—the proportion by pref-
erence in a majority of cases being one one-
hundredth of ammonium hydrate to ninety-
nine one-hundredthsof water, by volume, and
I may add a small percentage of wood-aleco-
hol. This bath is preferably cool; but a va-
riation in its temperature will not to a seri-
ous extent interfere with the results. 'The
effect of this bath followed by drying is to
complete the chemical reaction and destroy
all taste or odor, removing all traces of acids,
and rendering the fabrie hygienic in all re-
spects. The material may be calendered or
cut and used for any of the purposes desired.

If the material is to be subjected to the
volatile-alkali bath, it is not necessary to dry
it between the tempering and volatile-alkali
baths. |

The fabric thus made will be found to be
oreatly strengthened, some materials belng
increased in strength from one hundred to
seven hundred per cent. It will be non-ab-
sorbent to acids, greases, alkalies, and sub-
stantially waterproof, and owing to1ts compo-
nent integrate structure will be practically
non-conductive to electricity, adapting it as
a superior insulating material and may with

perfect safety be employed for wrapping but-

ter, meats, spices, groceries, and all materials,
whether unctuous or otherwise.

this purpose I prefer to pass the fabric into| Dy the term ‘“‘hydration” as used herein I
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- maldehyde and drying) to moisture, whereby
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treatment with glutinous material and for-

the action herein deseribed takes place
With my methods or processes the sheet of
material—as paper, for instance—can be

treated as rapidly as it is manufactured, as |
“the time for exposure to the action of the |

glutinous material need not be longer than
the time required forit to become saturated,
this of course varying with different thiek-

‘nesses and densities, and the length of time
of exposure may be fixed without checking

the speed by making the tank of such length

‘that the requisite time will elapse while the

sheet iIs passing through it and the guidesso
arranged as to maintain the sheet in position

to be acted on by such solution the requisite

length of time.
.20
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. paper,

35

40

I find four seconds exposure
to the action of formaldehyde suﬁﬁment in

‘most cases.

Having therefore described my invention,
what I clmm and desire to secure by Letters
Patent, is— . .

1. The improvement in the art of treating
paper or other like material, consisting in
saturating the material with a glutinous slib‘-

stance, then subjecting the saturated mate-

rial before it is dry to theaction of formalde-
hyde, then drying the material, then hydrat-
ing the same and then drymﬂ' it. -

2 The improvement in the art of treatmﬂ'
&c.,
paper mth a fluid ﬂ*lutmoucs compound, then
removing the %nrplus from the surfaces, then

subJeetlnﬂ' it before it is dry to the action of

formaldehyde, then drying the same, then

hydrating the material, and then drying it.

3. The improvement in the art of treating
paper or other like material, consisting in
saburating 1t with a glutinous material, then

' mechamcally removing the surplus from the
 surfaces, then subjecting it while in its wa-
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tery condltlon tothe action of formaldehyde,

then drying it, then hydrating the material
with a solutlon of water and glycerm and
then drying it. |

4, The 1mprovement in the art of treabmg

paper or other like material, consisting in

firgt treating it with a ﬂ*lutmeus subsmnce

~ then subjecting it to the action of formalde-

- hyde, then drying, _
‘subjecting it to theaction of a volatile alkali.

535

then hydrating, and then

5. The improvement in the art of treating
paperorotherlike material, consisting in first
saturating the paper with a glutinous mate-

- rial, then mechanically removing the surplus

6o

from the surfaces, then immersing it while in

1ts watery condition in a bath of dllute for-
maldehyde, then drying it, then hydrating it
by immersion in a bath of dilate rrlyeerm
and then drying it.

- 6. The improvement in the art of treating

paper or other like material, consistingin first
treating 1t with a glntinous eOmpound, then |
subjecting it before it is dry to the action of

consisting -in first treating bhe-

|

-

3

.mean the subjecting of the mé,tel?ial (after ] formaldehyde, then df}iﬂﬂ' it, aﬁd'then hy--

drating it by subJectwn to the action of hot.

water.
7. The improvement in the art of tr eating
paper or other material, consisting in fllbt

subjecting it to a ﬂ'lutmous compound, then
| to the action of formaldehyde, then drying it,

then hydrating it, and then subJectmﬂ' it to
the action of ammonium hydrate.
8. The improvement in the art of treating

'paper orother like material, consisting in first
saturating it in a bath of ﬂ‘lutmous materla,l o
then passing it through a bath of dilute for-_ |

maldehyde, then drvmq it, then immersing
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it in hot water to hydrate 113 and remove im-

purities, and then neutralizing Wlth a Volatlle

“alkall. |
9, The 1mpr0vement in the art of tmatmoﬂ

paper orotherlike material consistingin pass-
ing the material in one continuous motion,

formaldehyde-bath then removing the sur-

tile alkali and calendering.

paper herein deseribed, consisting in s_ub;ject-
ing a con_tinuously-moving sheet consecu-

tively to the following treatments: first, im-
pregnating the sheet with a heated fluid glu-

tinous solution; second, passing the paper

before it is dry through a formaldehyde solu-
tion; third, subjecting the paper to a drying.

aﬂ'ency, fourth subjecting the paper to-a

11 The herein -deseribed method of pre-

paring a waterproof material, which consists

in first applying a solution of n‘lue then sub-

jecting the material thus treabed t_o the ac-

tion of a weak solution of formaldehyde; then

| drying and treating with boiling water and
glycerin, and subsequently with d11ute am-.

monia hydrate and wood-alcohol.

12, The improvement in.the art of br eatmﬂ‘ -
papel herein described, consisting in subJect- a
ing a continuously-moving sheet consecu--

irst, im-

mvely to the following treabments

lation; second, passing the paper through a

formaldehyde solution; third, subjecting the

paper to a drying agency; fourth subjecting
the paper to a heated lmmersion to hydrate

10. The improvement in the art of tr eatlnﬂ' |

heated immersion to hydrate 1t and ﬁfth dr'y-"
ing the treated paper.

first into a vat wherein it is saturated witha
glutinous material, then removing the surplus
from the surfaces, then passing 113 through a

Q0

plus from the surfaces, then passing it into
hot water, and then into a solutlon of a vola- -
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pregnating the sheet with a fluid glutmous SO-
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it; fifth, passing the paper through a bath of

ammonium hydrate, Sllbbt&ﬂtl&lly as .de-
seribed, and, sixth, drying the treated paper. -

In. testimony that 1 claim the foregoing as
myinvention, Ihave signed myname, in pres-

ence of two mtnesses thlS 6th day of Au ﬂ‘ust

1900.
OHARLES I GOESSMANN

Witnesses: :
ALLEN WEBSTER, B

L. H. ILORNER.
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