2 Sheets-—Shee_-t 1.

(No Model) o o
_ p 0, HEWITT
PROCESS OF AND APPARATUS FOR MALING GLUE.

Patented June 12, 1,8"94. '

No. 521,371
s iaani: Y 1& y' ,Z/

¢ INVENTOR .

-8 M6

ATTORNEYS.

~ :’@

I

o, 3 .







10

5

20

25.

UNITED STATES

Patent OFFier,

PETKR COOPER HEWITT, OF NEW YORK, N. Y.

PROCESS OF AND APPARATUS FOR MAKING GLUE.

SPECIFICATION formiizg part of Letters Patent No. 521,371, dated June 12,1894,

Application filed July 27,1893,

To all whom it may concern: .

Beit known that I, PETER CObPER ITEWITT,
of New York city,in'the county and State of
New York, haveinvented anewand Improved
Process of and Apparatus for Cooling Glue
and Forming it into Sheets, of which the fol-
lowing is a specifieation, reference being had
tothe annexed drawings, forming a partthere-
of, in which— : i

- Figure 1 is a plan view of my improved

glue cooler. Fig.2 is a vertical longitudinal
section taken on line 2—2 in Fig. 1. Fig. 3
is an end elevation of the cooling cylinders.
I'ig. 4 is a diagrammatic view of the first pair
of cylinders, showing the action of the eyl-
inders on the liquid glue. Fig. 5 is a dia-
grammatic¢ view, showing a modified form of
the apparatus in which two thin sheets of
glue are joined to produce a thicker sheet;
and Fig. 6 is a diagram of another modifica-
tion.

Similar letters of reference indicate corre-
sponding parts in all the views. -
' The object of my invention is to provide 8
proeess and construet a simple and effective
machine for cooling glue and forming it into
sheets; also to form a thick'sheet by mani-

. folding, thereby effecting a saving in time
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over that required for producing a thick shest
at one operation.

My invention eonsists in the combination
of two or more hollow, water-cooled cylinders

geared to revolve at about the same periph-

eral speed in the same direetion, the said cyl-
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inders being arranged to rotate very- near
each other but not in actual contact, to pre-
vent the liguor from running between the
cylinders and to render them self-cleaning,

- It also consists in the combination with s

series of cylinders,of an endless belt of cords |-
.or netting, or similar devices, ornets stretched.
-on frames and carried by conveyers, for con-
‘veying away the sheets as they are formed

" upon the eylinders, -
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. glue.
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- glue, of & steam pipe or other device inter--
posed between the sheets to be united, neat

My invention also further consists in the
combination of two or more series of cooling
cylinders arranged.to manifold the sheets of

It also consists in the combination with the
apparatus for producing the two sheets of

SerialNo, 481,621, (o model)

the line of contaet, for superficially healing
-the glue to insure'a perfect cementing of the
two sheets, so asto form one thicker sheet,

It also consists in a methed of forming glue
sheets, as hereinafter deseribed.’

- My invention also consists in a method of
rapidly eooling the liquid glae in the early
stage of the operation by successively bring-
ing different portions of the glue into eon-

tact with the cooling surface, all as herein-'

after more fully described. _

' The cylinders A, A’, A% A8 Al A’ ave pro-
vided with tubular journals which revolve in
Journal boxes provided with water-ways, The
journals of the cylinder A revolve in boxes a,
@/, the box o’ being in communieation with a
water supply pipe b, while the box ¢ commu-
nicates through the passage ¢ with the jour-
nal box d of“the cylinder A’. = At the oppo-

site end the hellow journal of the said eylin-

der is provided with a box ¢, which communi-
cates with the box fof the eylinder A2 through

the passage ¢. In a similar manter the re.’
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maining hollow journal of the cylinder A2 |

communicates with the hollow journal of the
cylinder A3, and so on throughout the entire

series of eylinders, the last cylinder of the

series A5, communicating with the water dis-
charge pipe A. In front of
journaled -a cylinder Af, which is provided
with endless cords running over the eylinder
A"." At one end of tlie machine all of the

hollow journals, together with the journal of

thecylinder A% are provided with worm wheels .
4, which are driven by the shaft B, carrying.

theworms j. By means of the worm gearing,

all of the eylinders are made to revolve in the

same direction, as indicated by the arrows in
“Fig. 8. ' o ' '

Above the line of contact
inders A, A’, is arranged a
for delivering to the first pair of cylinders
the melted glue to be cooled. -Since the glue’
spreads laterally on the eylinders A A’, the
supply nozzle C is made shorter than the eyl-
inders. Asthe glueis carried forward by the
cylinder A’, it is cooled bythe water passing
through the said cylinder, and the cylinder
‘A% receives the cooled glue from the eylinder
A’, carrying it forward to the eylinder A3,
and so on_throughout the series. The Airst

stage of theeooling is effected by a contact

8o

the eylinder ASjs
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between the cyl- -
supply nozzle G,
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. of we liquid glue with the cylinders A, A’.

- thus causing the
* body of the glue
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The movement of the glue resulting from its

contact with the said eylinders is illustrated
in Fig. 4. The contact of the glue with said
eylinders causes it to set up a rotary move-
ment within itself, as indicated by the arrows,
different portions of the
to come into contact with
the cylinders A, A’ This is an important
action, as the conductivity of the liquid glue
for heat is low, and as in other viscous lig-
uids the cooling cannot be as rapidly effect-
ed by conduction as it is by eonveetion. The
game actior occurs between the other cyl-
inders of the scries so long as the glue has
not congealed. When the glue reaches the
last eylinder of the series, whieh in the pres-
ent case is the cylinder Ab, it is coeled and
set so that it can be removed by the endless
cords or netting carried by the cylinders A°
and A7, Thogluesupply, as well as the speed
of rotation of the cooling eylinders, is regu-
lated according to the time required to cool
and set the glue. When the glae is fo be
dried in a single thickness it is carried for-
ward and delivered on nels on whieh it is
dried out in the usual way. When it is de-
sired to produce sheets thicker than can con-
veniently be made in this way, a second se-
ries of cylinders A, A, &e., 18 placed below
the first, as showu in Tig. 2, and the'sheet of
glue formed by the first series of eylindersis
delivered to the sheet of glue formed Dy tho
second series, and the two sheets are made to
unite, and when necessary, by heat from the
steap pipe % placed in front of the eylinder
A7 of the upper series and the endless apron
of cowds or netting of thelower serics, so that
the sheet delivered by the lower series passes
ander the steam pipe. The two sheots are
united in this manner and carried forward
and dried. Where two series of cylinders are
used, the endless.apron of cordsor netting of
the upper series will bo placed in an inclined
position, as ghown'in Fig. ¢, while the end-
less apron of the lower series will be prefer-
ably arranged horizontally. It is obvious
that when the sheet delivered by the upper
geries of eylinders is tough and tenacious, it
may be delivered to the lower sheet without
employing the inelined endlegg apron.

Tn making thiclk sheets of glue ndvantage
is taken of the low temperature of the wholly
or partly cooled sheets, for cooling an addi-

- tional layerof glue(lowedovera single sheet,

or introduced between the upper and lower
gheets while they aroe being formed on or de-
livered from the machine. This is accom-
plished by flowing liguid glue on iho lower
sheet after it is partly sot or -get, and partly
or entirely cooled. The liguid gluo whichis
supplied through the nozale (/, (Fig. 2) spreads
out oi the lower sheet and is carried along
and brought into contact with theupper sheet
whieh also assistsin coring.

When it is desived to unite {he two sheets
of glue by bringing {heir upper or natural

“in a eooling linuid as they rovolve,
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faces into econtact, two series of eylinders are
arranged as shown in Fig. 5, with the termi-
nal cylinders of the series adjoining each
other, the two series being arranged to turn
in opposite directions so that when thesheets
are delivered, the natural face of the sheet
delivered by the right hand series will con-
taet with the natural face of the sheet deliv-,
ered by the left hand serieg, and in this case
as in the other, the steam pipe k may be in-
‘troduced to superficially warm the sheets and
cause them to unite as they come into con-
tact, when necessary. In the case shown in
Fig. 6, the series of .eylinders are arranged
one above the other, and they are made to
rotate in opposite directions, but the upper
surface of the sheet delivered from the lower
series of cylindersand formed by contact with
the said eylinders is made to contact with the
under surface of the sheet delivered from
the upper series of eylinders, thus bringing
the natural surfaces of the sheets upon the
outside, the surfaces of the two sheets formed
by contact with the cylindors being brought
into contact with each other and united, form-
ing the thicker sheet. ‘ .

T'o insure the uniting of the sheets of glue,
and to exclude air bubbles, I carry the double
sheet over the roller &', and allow the light
roller &2 to press upon the upper sheet as it
passes away from the machine.

When sheets are delivered in the manner
illustrated in Fig. 5, any figure, imprint,
trade-marlk, or the name of the manufacturer
may be impressed upon the surface of the
Ylue, where it will remain after the glue is
dried, and in the case of the method shown
in Fig. 6, the sheet of glue will have on both
sides the luster due to the preservation of the
natural surface.

When it is desired to combine different
grades of gluein the same sheet, I dcliver the
different grades in liquid form to the differ-
ont series of eylinders, 'This method of pro-
cedure is advantageous, for example, When it
is desired to {ace sheets of dark colored glue
with glue of a lighter color, or to facilitate
drying of slow-drying, low grades of glue, by
producing a skinor coating of tehacious glue
on opposite sides of the sheet of low-grade
wslae, for retaining the low grade glue in the
form of a sheet during drying.

1 may cmploy a stream of water from a
body of water naturally cooled for circulation
in the cylinders A A/, &e., or I may use the
same water, or brine or other mediam, keep-
ing it in circulation through the rollers and
through a refrigerating apparatus, or instead
of applying the cooling nedium to the inte-
rior of theeylinders Imay apply it to the out-
side of the cylinders by causing them to dip
the said
liquid being contained in pans supporfed un-
der the eylinders,as shewn in dotted lines in
Fig. 2. Where the flow of water is rapid
through the cyliftders A, A’ &e . it is imma-

terial at whieh end of tho series 1he wator is
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' introdaced, but when the flow of water is not

rapid, I prefer to introduce it into the last or
delivering eylinder of the series.

-Although T have deseribed the eylinders
A, A, A% &e., as revolving in contact with
each other, it is not essential that they should

“be in absolute contaect, as it is sufficient that

Ioc

they should be in approximate contact with
each other.

By the term “natural surface” as used |

herein, I mean the upper surface formed by
the free flowing of the liguid glue without
contact with solids in any forin, DBy theterm

. “rough surface” as applied herein, I mean
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the surface of the glue sheet formed by con-
tact with the cooling eylinder. '

When it is desived to cool liquid glue and
remove it from the cylinders in liquid form
thespeed of the rofating eylinders or the tem-
perature or the flow of the cooling medinm
may be regulated to secure the desired re-
sult.  Thecooled liquid glue is removed from
the delivery eylinder by a-seraper; as shown
at the right in Fig, 4.

Although I have shown the series of cool-
ing cylinders arranged in a horizontal plane,
1 do not limit myself to this arrangement as
theseries maybeinclined atany desired angle.

ITaving thusdescribed myinvention, I claim
as new and desire to secure by Letters Pat-
ent— :

1. In a giae cooler, the combination of two
or-more cylinders arranged to revolve in the
same direction in close proximity one to anoth-
er,the first cylinder being arranged to deliver
the cooled glue to the second cylinder, and
means, substantially as deseribed, for cooling
the eylinders.

2. In amachine for formingliquid glue into
sheets, the combination of two or more eylin-

ders arranged to revolve in the same direction
in close proximity one to another, and a sup-
ply for delivering the liguid glue to the cyl-
inders, substantially as described. ’

3. In glue cooling apparatus, the combina-
tion of two glue coolers, one cooler being ax-
ranged to deliver the sheet of glue to the sheet
delivered by the other cooler, thereby form-
ing one sheet, substantially as specified.

4. In glue-cooling apparatus, the combina-
tion of two series of cooling cylinders, one se-
ries being arranged to deliver the sheet of
glue to the otherseries, and means for cement-
ing the two sheets of glue together, substan-
tially as specified. :

5. The method of cooling glue, which con-
sists in bringing a body of liquid glue into

3

45

50

55

contact with a body of glue cooled below the.

gelatinizing point, removing the heat from the
liquid glue by contact withthe body of cooled
gelatinized glue, and causing the body of lig-
uid glue to attach itself to the body of gelati-
nized glue without mixing the two bodies of
glue, thereby forming a single sheet of glue,

6o

which consists at first of a layer of gelatinized 65

glue and a layer of liguid glue, and which, by
the absorption of heat from the liquid glue by
the cooled glue, becomes a single thick sheet
of gelatinized glue, substantially as speeified.

6. The method of forming a thick sheet of "

glue, which consists i separately forming two
or more sheets of gelatinized glue, superpos-
ing said separately formed sheets, causing the
adjacent surfaces of the sheets to adhere, and

7o

finally evaporating the sheets to dryness, sub- 45

stantially as herein specified.
‘PETER COOPER TEWITT.
"Witnesses: :
‘ F. W. ITIANAIORD,
EDGAR TATE.




