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The present invention relates to the manufac-
ture of glue and other gelatinous products and
more particularly to the drying of animal glues
and gelatins to condition them for shipment.

.Gelatinous materials, such as animal glues and
gelatin, are generally extracted from the raw
material in the form of solutions which are first
reduced to a jelly, and then dried to reduce the
weight and bulk and to prevent deterioration of
the product or growth of bacteria in the product
during shipment. Bacteria forms in liquid glue
at air temperature.

Various methods and apparatus have been de-
veloped for transforming the gelatinous mate-
rigls from solution into a finished dried product.

The conventional method of drying glue is to
pour the glue liquor into large rectangular pans
and to set these pans in a cold rocm to jell. This
requires for rabbit hide glue, for instance, about
twelve hours. The blocks of jelled giue are then
turned out of the pans and forced through a set
of wires which slice the klocks into slabs. These
slabs are laid out on wire netting stretched in
square wooden frames. The frames are stacked
in trucks with the frames spaced apart sufiicient-
ly for movement of air between them;.and the
trucks are wheeled into tunnels through which
warm air is circulated to dry the slabs of gliue.
Aside from the number of manual operations
involved in this method the chief disadvantage
lies in the slow drying rate due to the relatively
small surface presented for drying and to the
fact that the air must be blown across the prod-

uct and cannot be blown through it. It reguires
twelve or more hours to dry the glue in th1s fash-

ion.
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There have been several methods preposed for

the continuous jelling and drying of glue, but

those, with which we are familiar, involve a high
capital investment and in some cases produce an
inferior grade of product. Moreover, in prior
types of continuous drying apparatus, the mate-

rial has had to be stirred up more or less continu~

ously either by men with rakes or tedders or me-

chanieally while it is drying to prevent its stick-

ing together and to assist the drying operation.
..One object of the present invention is %o pro-
vide an efficient, ecoatinuous procsss in which glue
or any other gelatinous product may successively
be jelled and dried in a-continuous operation
and without requiring any manual handling.

- Another object of the invention is to provide a
continuous process for jelling and drying gelat-

inous products in which a batch of glue or gela-
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tin ean be dried in a relatively short period. To
this end, a further object of the invention is to
provide a process for depositing jelled glue in a
porous mass on a conveyer or drying rack so that
air may readily be blown through the mass to ef-
fect rapid drying.

A further object of the invention is to prov1de
g process for the continuous jelling and drying of.
gelatinous products which can be performed with
relatively simple apparatus and with a low capi-
tal investment.

Still another object of the invention is to pro-
vide apparatus for jelling and drying glue and
other gelatinous products which is efficient, rapid-
in operation, and which will produce a product of.
very high grade.

Other objects of the invention will be appar-
ent hereinafter from the specification and from
the recital of the appended claims.

In the process of the present invention the glue:
liquor is first pumped through a heat transfer ap-
paratus. This includes a central shaft which ro-
tates in a cylindrical drum. On the central
shaft are mounted scraper blades which scrape:
the inside of the drum. The diameter of the
central shaft is but slightly less than that of the
drum so that a thin annular space is formed be-:
tween shaft and drum. Around the first drum is
a larger drum forming a second annular space
through which a suitable refrigerant such as am-
monia, is pumped. The central shaft is rotated
at any suitable speed usually 500 to 600 R. P. M.

The glue liquor is pumped into the inner an-
nular chamber and becomes cooled rapidly due
to a thin fiim which is constantly formed between
the central shaft and inner drum and which:is
constantly seraped off the inner drum. The glue
liquor actually becomes chilled in the heat ex-
changer to its jelling point but, due to the agita-
tion of the blades, is prevented from setting into
a jell until it leaves the heat transfer apparatus.:
The sub-cooled liquid is forced from the heat ex-
changer into an enlarged chamber, where it sets
up into a jell. The jell is then forced through a’
perforated extrusion plate which continuously:
divides the jell into noodles of very small diame='
ter. These noodles are not straight. . The ex- .
truding plate is thin and has sharp-edged orifices.:
'The jell compresses as it passes through the holes:
of .the extrusion plate and then expands. .The
relief of the siresses causes the noodles to kink
and bend and have roughened fractured surfaces.
The noodles present therefore much more ex-
ternal drying area than a uniformly extruded
shape would prov1de ; o
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The noodles drop from the extrusion plate onto
the upper of two endless metal mesh conveyer
belts which carry the noodles in opposite direc-
tions, respectively, through a continuous drying
chamber. Outdoor air, suitably conditioned by
means of air filters, heaters, and de-humidifying
units, is supphed to. the .drying chamber. Each
belt passes through a number of progressive dry-
ing zones. In each zone hot air is passed through
the glue to pick up moisture from the glue. The
air is reused repeatedly. After. passing through
the glue in one zone it is directed through heaters
which raise its temperature so that when it passes
through the glue again in the- next_ ne, the rela-
tive humidity is such that it will be able to re-
move additional moisture from the glue. )

The drying air in the first-zone of.drying is
always passed down through the glue and through
the mesh conveyer belt. If the drying air came in
from the bottom, the metal of the conveyer would
be “heated ‘and the materlal lymg on-the con-
veyer would come up to ‘the dry bulb tempera-
ture of the air. "“hls would tendto melt- the glue.
Another reason- for always sendlng ‘the air- down
in“the-first zone is to hold the materlal on-the
belt. If the air was sent upward in - the-first
zone, it would tend to lift the material off the belt
and scatter it. After the materlal has - dried- a
little it-forms an 1nter1aced and bonded mass
whieh holds it-down on the belt.

While the air goes downward in the first zone,
in other zones, the air may be sent up- through
the glue to permit the. matenal to be -dried -on
its bottom so that it may readlly be stripped off
the. belt at the-end of the drying operation.

The air is repeatedly re-heated in each-of the
zones,. following the first zone, to-bring it up-to
the .maximum temperature which-can.safely-be
used at that particular stage.in the drying-6f the
material.
the glue. it drops. about: 10° {0 20°:due to-evapora-

tion. REach time. that the air is.re-heated its.wet.

bulb . temperature is  higher .due-to the -added
moisture taken.up-ifrom. the glue.

- The noodiles tend to mat as they dry,-so.at the
end of the first belt the.noodles :pass into -a
shredder which breaks them up-again. The:see=
ond belt travels at. much less.speed than the:first
belt. : Since the material has been dried.-to.a con-
siderable degree. in its travel on the:first belt and
has usually lost about:70% .of its.weight, the. ma-

terial can. be loaded onto.the. second:belt up:to.

a.much greater thickness than on.the:first: belt.

-The. second belt, like :the first . belt, -travels
through several heat zones. In the next:to the
last.zone, the air is taken out.and discarded. :In
the last zone the air handled may be re-circulated.

If: the material is still sticky. when it.reaches:the.

last zone the temperature. of.the air.is.set.high
enough. in this zone:to bake out the.glue. If the

material-is overdry, the.moisture content.can:be.

adjusted in this last.zone.

At the end of the drying .chamber the material
may - be -continuously. discharged into a . crusher
from which it is:transferred. to. bins. or otherwise,
treated for storage or further processing.

-For rabbit-hide.glue, for instance,:the entire

drying from- beginning to:end.can be . done with

the process and. apparatus. of the.present:inven-

tion in approximately one hour.and forty minutes.
In. the drawings:

Each time: that-the. air.goes. through.
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Fig. 1.is 2. diagrammatic view- in.longitudinal-

section. illustrating .the. process-and the .general
structure of -the -apparatus of-the present in-
vention;

L]

4

Fig. 2 is a vertical sectional view on a reduced
scale further illustrating the structure of the
apparatus;

Fig. 3 is a plan sectional view of the apparatus
showing particularly the upper floor of the dry-
ing chamber;

+Flig. 4 is:a plan-sectional view of the apparatus
showing partmularly the lower- floor of-the dry-

_ing chamber;

- Fig. 5 is a section on an enlarged scale on the

+Jine 5—=5:0f - Fig..2 looking in the direction of the
L 8ITOWS;

Fig, 6 is a section on an enlarged scale on the

__j_l1ne 6—6 of Fig. 2 ‘looking in the direction of the
- AYLOWS,;

Fig. 7 is a longitudinal sectional view of the

-heat-exchanger, and of the expansion chamber

and_extrusion plate associated therewith;
' 'Fig. 8 ig an elevational view of the extrusion
plate;

-Pig: 9 is a transverse sectional view of the-heat
exchanger;

-Fig. 10 is a transverse section taken onthe ‘ine

10—1t0 of Fig. 7;

-Fig. 11 is a diagrammatic view-of-one-of<the
noodles as extruded frem the extrusion-plate;

~Fig. 12 is a diagrammaltic -view -showinghow
the noodles intertwine as they. are. deposited-on
the helt, leaving spaces:. between  them- for- pas-
sage of. air therethrough;

Fig. 13 is -4 fragmentary-plan -view..showing

the structure of a mesh belt such-as may be used
in the:apparatus of the present invention;

-Fig, 14.is a fragmentary. plan: view .on an:en-
larged scale showing the shredder..which:-breaks
up the material dropping from the: first onto-the
second belt;. and

Fig. 15 is.a fragmentary vertieal:sectional.view
of the shredder and. associated. parts. .

In the process of the. present.invention. glue

solution at-a concentration ordinarily of-20%:- fo.

40%. solids is.first pumped intatheheatexchanger
or.exchangers, In the set-up illustrated there.are
two heat:exchangers employed in.order: to-deliver

'

enough mafterial for the width of conveyer:belts
used.and the speed of movement-of-those belts.

The two. heat exchangers:are identieal:in strue-
ture-and are mounted: side-by-side. Bach: is:de~
noted.as:a whole at 28. -Since they are.identical

in structure only one:need be-described in detail.:

‘Each exchanger. comprises: a. cylindrical jacket:

21 (Figs. T and 9) within which is. mounted: & ¢yl-
inder-22, that is insulated. from: the jacket-hy: any
sultable insulating:material-238. -Within-the.cyl-

inder. 22 there. is, mounted. a-second. cylinder: 24,

Within the cylinder 24 there is ‘journaled a shaft-

25 which. is. of relatively. large diameter:between
its ends. Secured.to this shaft:as. by-means of
bolts 25.are. a clyrality. of scr aper blades.21. The
bolts 26 may. thread into bosses.28 formed on.the.
perlphezy of the shaft 25.

The shaft 25 is of greatly reduced  diameter.

at its ends, and is journaled at. one .end on an
anti-friction bearmg 30 in. an end cap, 3! There
is a drive pulley 82 fastnned to the prOJectmg
end of the shaft and secured theleon by ‘a nut 33
The pulley may be driven from a mot01 (not

shown) to impart rotation to the shaft: 25. “The

opposite end of the shaft 25 is Journaled on-a
plain bearing or hushing 34 in-the-end- bearing
support 35 (Figs. 7 and -10) of the heat -ex-
changer.

The -heat exchanger. is-closed -at -one -end by

plates'36:and-37.and at the opposite end by-plates-
38.and 39. . The -plate 37 threads oento-a-fitting:
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40 that is welded or otherwise secured to drum
24. Plate 36.is secured by welding or otherwise
to the drum 22. The plate 39 is secured to plate
38 by bolts 40 and plate 38 may be secured by
welding or otherwise to the drum 22, Bearing
support plate 35 may be bolted by bolts 42 to
plate.39. A plate 43 serves to close one end of the
space between the drums 22 and 24. This plate
may be welded to plate 38.  The fitting 40 and
plate 36 close the other end of this space.
Gaskets may be provided where desirable to pre-
vent leakage.

The gelatinous solution 1s pumped to the heat
exchanger through pipe 45 to a header 46 that is
bolted or otherwise secured to plate 31. The
reduced right-hand end of the shaft 25 passes
through a seal 47 in this header. Cap member 31
is.bolted or otherwise secured to this header.

. The refrigerant, which may be ammonia, may
be supplied to the annular space. between the
drums 22 and 24 from the pipes 50 and 5f that
thread into a drum section 52 which is welded or
otherwise secured to the drum 22 and.forms part
thereof. The refrigerant is carried off at op-
posite ends of the annular space between drums
22 and 24 through the pipes 53 and 54.

The glue solution flows from the header 46
through the narrow annular space between the
shaft 25 and the drum 24; and it is continuously
agitated and swept off of the cold inner surface
of the drum 24 by the scrapers 27 as the shaft
rotates. The pressure of the liquid flowing into
the header 46 from the pipe 45 forces the glue on
through the heat exchanger. In the heat ex-
changer, the giue is rapidly cooled down below
its jelling point because there is only a thin film
of solution in contact at any time with drum 24.
The glue is not allowed to set up, however, he-
cause. of the agitation of the scrapers.

The sub-cooled liquid passes through the open-
ings 56 in the end plate 35 of the heat-exchanger
into an adaptor 68. This.adaptor is welded at
one end to end-plate 35 and at its opposite end
to a plate 61.

. Secured to the adaptor 60 is an extrusion noz-
zle 65 which is rectangular in cross-section. This
nozzle tapers inwardly slightly from its entering
to its leaving end. It is welded at its right hand
end to a plate 67 which is secured by bolis 88 to
plate 61. The left hand end of the nozzle is
slabbed off and is secured by welding to a rectan-
guldr plate 89. The extrusion plate 78 is clamyped
to the plate 69 by a collar plate 12 and bolts 3.

‘The extrusion plate 10 is a relatively thin plate
and ‘has a plurality of small holes 7§ there-
through. The size and spacing of these holes, of
course, varies with different jobs, but in a typical
installation the holes would be &’ in diameter
and spaced half an inch apart.

The adaptor 80 and nozzle 65 have cross-sec-
tions which are befween 50 and 100 times the
area of the passage in the heat exchanger.
Hence, when the material comes out of the heat
exchanger, the enlarged cross-sections of the
adaptor 60 and nozzle 65 allow the material,
which has been kept from setting up by the agi-
tation of the blades in the heat exchanger, to set
up. The pressure of the solution behind it forces
this jelled material on to the extrusion plate.
The material comes as a solid body of jell then,
to the extrusion plate 10, and is extruded from
the homogeneous mass of jell info solid ribhons.
If the adaptor was of the same area as the heat

exchanger, the material would be granulated in-

stead of being formed into noodles.

6‘1
. As the jell passes through the holes in the éx=
trusion plate it is compressed. As soon as it
emerges from these holes, the stresses are re-
lieved; causing the emerging ribbons of jell to
b kink and curl. The slabbed delivery end of the
nozzle 65 inclines the extrusion plate 10 to the -
vertical as shown, The ribbons of glue drop from
the extrusion plates 780 of the two cooling units
then onto a distributor 80 (Fig. 1) which may be
10 of any suitable construction. It may be, for in-
stance, a small belt conveyer which is inclined to,
the vertical and which may be made to oscillate
back and forth across the line of travel of end-
less belt 85 to distribute the noodles over :the
15 width of this belt.
.. 'The weight of the material droppmg from the
extrusion plates breaks the ribbons into noodles.
such as shown at 98 in Fig. 11, Because the ma-
terial has been compressed in its passage through
20 the holes of the exfrusion plates and then ex~
pands freely in the air after such passage, the
noodles are kinked and have fractures in their
surfaces, as indicated at 91 which make for more
rapid drying. .
The size of the noodles will vary, of course,
-with the size of the holes 75 in the extrusion
plate, the length of those holes, the material, ete.
For rahbit hide glue with an extrusion plate ¥%'"
thick and having #’’ diameter holes, the noodiles
30 are about 1’’ in diameter and three inches long.
The minimum ratio of the length to the diame-~
ter of the noodles is about five to one.

The distributor 88 spreads the noodles, as they
drop, over the belt 85 which is travelling at 2

35 slow enough rate to allow the desired thickness
of noodles to be deposited upon it. Fig. 12 shows
how the noodles deposit themselves upon the
helt, intertwining with one another but leaving
air spaces between through which the drying.air

40 may pass. The noodles are deposited cn the belt
85 to a thickness of one and a half to two inches.
If toc great a thickness of noodles is laid on this
belt- the noodles will pack down, preventing air
from circulating freely through the material,

45 thus hindering drying.

The belt 85 carries the material mto a drylng
chamber which in the embodiment illustrated
comprises a two-story room whose side walls are
denoted at 110 and {iI (Fig. 3) and whose end

50 walls are denoted at 112-and 113. The roof of
this rcom is designated 17 (Fig. 2). )

The belt 85 itself is made of wire mesh 50 as to
permit air to pass freely through it and through
- the material and may be of the type shown in

55 Pig. 13.

As the gelatinous material moves along Wlth
the belt 85 through the drying chamber, hot air .
is passed through it to dry it. The air for dry-
ing the material is first properly cenditioned by

60 means of air filters, heaters, de-humidifying
units, and washers, these units being mcncatedv

generally at 100 (Fig. 2).
The belt 85 traverses the upper story of the
3 drying chamber and is supported at reguired

83 points along its length by rollers 85. One of
these rollers is the driver and may be driven from
a motor or other source of power. The rollers
are journaled in brackets or frames 88 (Figs. 5
and 6) which are bolted or otherwise securad to

70 the floor 1{4 of the upper story of the drying
chamber. These frames support both the upper
rollers, which carry the forward moving porticn
of the belt, and the lower rollers, which carry the
returning portion of the belt. In the diagram-

25

. 18 matic views of Figs. 1 and 2, some of the rollers:
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have“been omitted because: of:the: smmhllness:of
theuscale.

“Partitions: 115, .which:project:at.right: angles
from:side 149-0f the room,:divide the:upper flcor
of'the drying chamber .into three drying zones
each:-consisting -of . two..compartments. These
compartments: are-numbered I, Id,: 1I,.11d, III,
IIid; respectively. -Each of the compartments I,
IL:and IIT.-are input compartments. - Each:of the
compartments Id, IId,-and IIld :are. discharge
compartments. Mounted::in the compartments
I;II:ang TII are heaters: 185which may. be of any
suitable ‘construction. “Mounted ..in . compart-
ments Id, TId:and I1Id are fans (46 of any suit-
able construction each of which:may be inde-
pendently motor-driven from motors 148 through
a-pulley and belt drive,

“Thewashed; fiitered, de-humidified; and:heated
air:is drawn through the:ducis 161 and 182 (Figs.
2.and’3) by a motor- driven fan 184 which may
be.driven by motor 183 through: g beit and pulley
drive. ~'This fanidrives: the air through:a set of
heaters 105..in -compariment I which" heat: the
desiccated air up to the maximum wet+bulb tem-
perature: which' can' be: . used. below the melting
point of the:jell; before the air.passesthrough the
mass of noodles on the belt 85.

‘"The partitions: {15 extend from. wall 148 close
to .beli:85. Opposite -each of the compartments
I, IT.and IIl:in the:set-up illustrated: there is.a
wallmember {20 (Figs."3 and.5). which extends
across the width: of ‘the. compartment: between
the’ two -partitions: #15, which 'define the .com-
pariment;and from the‘floor {14:up to just below
the belt 85. These:prevent the heuted air from
flowing in under ‘the belt.and.direct it, so that as
it:is dragwn: on by.any of the fans (1§ it will go
down through: the:materiak ard through the bélt.

‘Opposite each of the.compartments Id; ITd and
I11d is a partition wall 122 (Figs: 3:and.§): which
extends across the full width:of the compartment
and down from:the cgiling: | {7..0f ‘the room to
just below the upper forwarding moving vart of
the belt: 85. These walls 122 prevent the fans {18
in each of the zones Id, IId, IIXd {rom :drawing
the-gir through the:top.6f the belt-and:compel
ittotravel downwardly.

+Asta result of this construction, the air, after
passing through the heaters {85 in compartment
1,.is .drawn by the fan:li§ in compartment Id
down through the bel:'85. 'As.the air passes
down through the'material on the belt it -picksup
moisture from the material.”

“In: the drying .of: the glueiit is-highly essential

that the wei bulb temperature at the inlet of

any - drying zone should not excecd the melting
point of the glue; otherwise the-:glue:would form
into a solid block through:which it woild beim-
possible to blow air. “As the dry:air: comes into
contact with “the - noodles,: however, a -skin: of
relatively dry material -is” formeéd on the noddie
giving them strength encugh'bo:sustain: them—
selves. As the glue dries; then, it willowithstand
higher temperature,” which :will, "0f. course, pro-
mote more rapid drying. - “Theair will:be cooled,
of-course, in going through the bed of glue sothat
it wili be approximatiely at the wet bulb tempera-
ture- after its passage - therethrough. :Thereby
there is no tendency to melt the partof the: glue
which is in contact - with the conveyer.

After: passage .of the:air. through:the material
in the first-zone of travel ofbelt-85, the moist air
is. drawn- from kelow the bels 85} by the:fan {186
in.compartment 1d, .discharged through an open-
ing: 124 (similar.to: that-shown in Fig:5):in the
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left=harid <partition - wall ' 115 of:zone. I, wand
driven.through:a-second group: of heaters: 105:4n
compartment. II. :Thesd:heaters, which:areset.at
a:higher. temperature than the: heaters- 105 -0f
compartment .I,: raise - the . temperature -of *.the
moisture=ldaden air. . The fan {16 in compartment
IId pulls:the: further-heated air:down through
the. material. and: down.through the. belt: again
and under . the-belt 85 as- the: belt.moves past
compartment. I1d;.and:drives: the ait:into.a third
seti-of sheaters: 195 in compartment III. - Asithe
air passes through the material if,:of:course,
picksup further moisture from the:materialf-.and
dries is stillmore. . The temperature of the mois-
ture-laden: gir is still furthier raised by the.-heaters
inzcompartnrent JII. *: The further<heated:air.dis
drawn fromthe heaters.down: through: the:belt
again: by fan: 116 in-compartment IIId. It again
picks. up:moisture from thematerial-and further
dries:the'material.

“The belt 85 may be of any desir able length: and.
it:may travel:at.any desirable speed. . In-g typical
ingtallation for drying rabbit hide:glue a: belt85
isemployed - that- is sixty: feet long and:that
travels at the rate-of three: feet per minuteso
that it takes the material on the belt-only twenty
minutes to travel the length of the:upper floor of
the drying chamXer -and be subjected: to:three
suecessive:drying treatmenis ‘while passing oppo-
site zones I; IT, and I1T.

.The.glue;.as it dries tendsdo-mat; so.attheend
of . the 'helt: §5, the mats of moodlesare -passed
threugh- g shredder which-breaks up thesesmats.

This shredder:may:be of any suitable construe=
tion. . As-shown it comprises:a rotating knife 130
(Figs. 14:and 15)having a-plurality of:blades [3i
arranged about and-glong its:axis. . The:kuife is
secured-to g shaft 132 which may be drivenin any
suitable manner. :The blades -of fthe kirife:zare
adapted: to pass-between fingers: or prongs: 134
that: are welded or:otherwise:secured to g bracket
{3% which is mounted:on one of the crossbeams
{33 of the building. " The mais of partially. dried
giue drop off of the belt 85 onto a downwardly
inelined deflector plate {87 which-iswelded tothe
prongs 134. A scraper plate: 138 may hevwealded
to the deflector plate 137 torprevent the glue:from
being carried around with the beli.

The shredded material dropsthrough thegrate;
which is formed by fingers 134;-onto.a lowerbelt
140 which rides over rollers 141, ‘Thisbelt travels
in the reverse ‘direction fo: thel belt! 85-and:af
slower: speed, preferably: at-about half. the speed
of belt:85. - Of course, due to the slower speed.of
travel of belt 146 the,materia].awill-.pile;up‘:high'er
on belt 148 than on-belt:85. = Since the material
has been :dried to a :considerable- degree :in:iits
travel on :belt 85, however,:and has losi-about
0% of its weight, and has, :moreover, 3 hard
outer coating, it can be-lodded on the:lower belt
140 to-a much greater thickness without matting;
As-an example, the material' may be: laid to:a
thickness of .one.and a half to two inches on the
belt 85 and-to a thickness of four:inches or more
on the belt 140.

“The belt 140" travels’ the length :0f the lower
floor of the drying chamber and may be of the
same lengih-as belt"85. “The'lower-floor of the
chamber is” divided like the upper-floor into-six
compartments ‘denoted IV, IVd, V, Vd, VI, and:
VId, respectively. Partition wslls {85: -which exX~
tend at right angles to the wall 148 of the build-
ing close to the belt 140 separate ‘these compart~
ments. ‘The compartments TV V:and VI areiilet
compartments:and’ the~ncompaiz'—tments IV, PV,
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VId are outlet compartments. Mounted in the
inlet compartments' IV, V, and VI are sets of
heaters t05. ‘Mounted in the discharge compart-
ments IVd and Vd are fans 116; and mounted in
the discharge compartment VId is a somewhat
smaller fan 16°.

- Opposite each of the 1nJet compartments IV,

V and VI is a partition wall {46 (Pigs. 4 and 6)
which extends down from the ceiling {14 to just
below the belt 140. Opposite each of the com-
partments IVd, Vd, and VId is a partition wall
148 which extends up from the floor 147 of the
room to just below the top of the belt 148.
.- By the time the noodles have reached the lower
belt- 148 they are sufficiently dry that there is no
longer any tendency for the material, which is in
contact with this conveyer. belt, to melt. It is
desirable, however, to insure that this material
contacting the belt is thoroughly dry at the end
of the drying operation so-that it may readily be
stripped from the belt. For this purpose the
direction of flow of the air through the material
may be reversed on the lower drying floor. It
may be sent up through the belt 140 and up
through the material instead of down.. The
direction of flow of the air in any zone of the
drying chamber is simply a matter of location of
the partitions 120, 122, 146 and 148. In the first
zone, zone I, however, the air flow should be
downwardly through the material and the belt,
for the reasons already given.

Thé moisture-laden air that is drawn through
the material by the fan 11§ of upper compart-
ment ITId is driven by that fan into a duct 125
which delivers it to the set of heaters 105 in
lower compartment IV. Its temperature is raised
by these heaters; and it is drawn by the fan (6
in compartment IVd up and through the mass of
material on the belt 140. It picks up further
moisture from the material and further dries the
material. Then it ig forced by the fan {16 in
compartment IVd through heaters 105 in com-
partment V, where its temperature is further
raised. Then it is drawn by the fan (18 in com-
partment Vd once more up and through the ma-
terial, picking up further moisture from the ma-
terial and further drying the material.

By this time, the air is at or near its satura-
tion point. So it is discharged by the fan 116 of
compartment Vd into a duct 149 that leads to the
outside air.

In the sixth zone comprising compartments VI
and VId, final drying may be effected hy recircu-
lation of -air in a substantially closed system.
There are a set of heaters 185 in compartment
VIand g fan {16’ in compartment VI4d. The fan
118’ is mounted in reverse position from the fan
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of compartments IVd and Vd. This fan 116’ -

draws air up through the belt 14¢ and the mate-
rial thereon into compartment VId and forces thig
air-through the set of heaters 185 in compart-
ment VI out under partition 146 whence it is
again.drawn by the fan up and through the belt
and the material. Dampers 155 (Fig. 3) are pro-
vided.in the flocor (14. - These can be opened or
closed  manually and independently of one an-
other. .. Thereby, moist air may be drawn in from
zone. I to the recirculating system, or air may be
discharged from the recirculating system into the
main drying system. Complete control of the
tempnrature and meisture-content of the air in
the recirculating system in the sixth zone is there-
fore,posglb‘e If the material is still sticky when
it reaches this zone, it can therefore he baked
out by heating the air to a high temperature. - If
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the material is overdry, the moisture content can
bhe adjusted.

By driving the air- up through the matenal
from below in the last zone or zones, the ma-
terial contacting the belt can be dried so that
it will freely leave the belt. This permits the
material to be strlpped off the screen mesh of
the belt easier.

When the material reaches the end of the belt
148, it drops onto a belt 168 (Fig. 1) which is sup-
ported by rollers 161. Belt 160 may carry the
now-dried material to a crusher from which it
may be transferred into bins or otherwise treated
for storage or for further processing.

From the preceding description it will be seen
that with the process and apparatus of the pres-=
ent invention it is possible to-dry glue in a very
short time, automatically, with a minimum of
attention, and with simple, relatively inexpensive
equipment. The product is completely enclosed
in highly ganitary surroundings during chilling
and ‘jelling from which air is completely ex-
cluded. Chilling and jelling are extremely rapid,
minimizing the effect of destructive bacterial
action during this stage of the process. The
chilling and jelling -apparatus "itself, morecVver,
is easily cleanable and occuples a very sma]l
space.

In the drying operation, all new or outdoor
air, properly filtered and desiccated to the ‘re-
quired moisture content (approximately 40 grams
of moisture per pound of air) is used.

"The gelatin as it leaves the extrusion plates is
in extremely driable form having a surface area,
for rabbit hide glue, for instance, in excess of
10 sq. ft. per pound of material and is loosely
knitted together so that drying air can be passed
through the entire mass. The fact that we are
able ‘to blow air through the mass rather than
across the top of. it or the bottom of it enables
us to dry large quantities of the glue in a rela-
tively short time with a minimum of air flow."

The entire volume of air is discharged at the
end of the main drying section just ahead of
the final tempering zone. The air is discharged
with a very high moisture content correspond-
ing to the highest wet bulb temperature that the
material can safely stand in its final drying
stage, resulting in very econcmical drying.

This process of "drying gelatinous materials
has several advantages over other methods. ‘The
very rapid drying greatly reduces the danger
of ‘bacterial growth and contamination. ~ The
high ratio of surface area to volume of the gela-
tin.in the noodle form and the effective utilization
of this drying area in the drier construction
permit large drying capacity in a relatively small
space and with g high thermal efficiency. - The
progressive - reheating air circuits permit +the
maximum utilization of a minimum of new out-
door air and the air has only to be desiccated
onece at the beginning of the cycle, resulting in
a minimum of air-conditioning  equipment- as
compared to other continuous driers. Air. .is
discharged from the drier carrying more moisture
than the wettest outdoor air in summer, -elimi-
nating any need for uneconomical redrying for
recirculation. The manpower requirements of
the drier, moreover, are very low as compared
to prachcally all other drying methods: '

With the present apparatus the smallest pos-
sible quantity of air -is -used - with the lowest
possible moisture content -and the air is: con-
tinuously reused. The air starts .with forty:
grams of. moisture per pound of air-and ends up
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‘with-onehundred forty or more-grahis.of moigz
ture per pound. Other driers take:twice:as
muechrair bt add only about-halfas much mois-
tire.: With the present invention,-moreover, the
wholé mass-of material is dried. to. the same ex-
tent without=agitation.

Whileé the irivention. has-been describsd par-
ticularly in connection with the drying .of glue,
ittwillibe understocd that itiis applicable to:the
drying > of any: gelatinous..material :as,: for . in-
stance, edible: gelatiti: Furthermore, while. the
invention:-has been:described: in. connection with
aparticular-embodiment thereof and a particu-
lar use therefore, it.is to be.understood that it is
capable -of - further modification. and: use; and
this:application is-intended. to.cover . any varia-
tions,; uses; or adaptations-of the-invention: fol-
lowing;: in: general,® the :principles-of .the -inven=
tion-and including ~such- departures: from  the
present.- disclosure-as .come: within, known or
customary spractice-in the art toswhich: the ins
vention:perftains:and-as may be -applied.to -the
essential features-hereinbefore set-forth and.ss
fall:.within - the scope .of ‘the:invention or -the
limits of:the:appended claims.:

Having thus described my..invention, what I
claim is=z-

1. The method of producing gelatinous mas=
terial which comprises:cooling a-solution-of the
material:to the jelling point. of.the solution: while
agitating the:solution:to prevent it from jelling;
forcing the.sub-cooled solution into an enlarged
chamber where-dt can jell; and then-extruding the
jelv from: the chamber m rrbbons of “ small
diameter:

'2::The method ‘of“drying: gelatmous ‘material
which’ comprises cooling-a -solution:of the -ma=
terial: torthe ~jelling -point -of ‘the -solution - while
agitating -the solution to:prevent it from jelling,
foreirig -the sub:cooled solution into-an-enlarged
chamber-where it can-jell;"extruding the jell from
said - enlarged - chamber ribbons,. and allowing
the extruded ribbons of material to break of:their
own'weight so as to form:.ribbons ef much smaller
digmeter than length.

3."The -method: of ‘processing - gelatinous ma-
terial ‘which':comprises:spreading -a solution- of
thematerigl in-a thin layer, -cooling the layer to
the jelling point-of the- material, while agitating
the-layer to prevent the solution' from jelling,
forcing -the :subscooled: solution: into an enlarged
chamber where -it' can -jell; and extruding the
jéled solution. from-the:chamber in: ribbons of
small digmeter.-

4:.The- method. of ‘producing gelatinous ma-
torial ‘which comprises cooling a solution of the
material to the jelling -point of the solution in a
completely-enclosed- chamber from which air is
excluded-while -agitatinig' the-sohition to prevent
it from jellinig; forcing the-sub=gooled solution
into-an-enlarged chamber from which air-is also
excluded,” allowing -the- solutlon to jell in said
enlarged “chamber, - then-extruding-the jell: from
the -chamber in -ribbons; and allowing - the ex-
truded ~ribbons -to -break- of "its own weight so
as to form ribbons of the material which are of
smaller diametér-than-length:

57 The method -of *producing- gelatinous ma-
tertal which® comprises .cooling a -solution of the
material to-the -jelling -point of the ‘solution in
“a-completely enclosed-‘chamber-from -which air
is-excluded while agitating -the solution to pre-
vent it from jelling, forcing the sub-cooled soiu-

tiorrinto-an enlarged-chamber from-which air is
alsoexchided; allowing the sohition to-jell in said -
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enlarged chamber;- then- extruding -the-jell from.
thé-chamber in ribbons, colleeting -tha extruded
material and passing- heated - air— depthwise
through the-material to-dry the material »

6:' The -method- of-“drying ~gelatinous ‘material
which comorises cooling a solution of ‘the msa-
terial to the-jelling poirnt-of “the-solution- while
agitating the-solution to-prevent it from jelling,
foreing the sub-cooled-solution into an enlarged

' chamber: to permit it to jell, extruding the jelled

material in-ribbons, collecting the -extrudéd mas=
terial on a traveling foraminous -conveyer; pass=
ing heated air repeatedly-through the material
depthwise-of the material 8s-it moves along with
the -¢onveyeér; and raising -the temperature of ‘the
air-repéatedly -after -passage ~through- the- mas=
terial prior-to another-passage of the air through
the material.

7. The method of drymg gelatinous -materiat
which -comovrises -cooling “a-solution of ‘the -mas=
terial to -the “jelling-point of the solution -while
agitating the soluticn-to prevent it from-jeling,
foreing the-sub=cooled- solution into-an-enlarged
chamber to permit it to-jell; extruding -the jelled
material in-ribbons, collecting the extruded ma=
terial on a-tragveling foraminous conveyer, pass-
ing heated "air: repeatedly .through the material
depthwise of the material as it moves along with
the conveyer, and raising:the temperature of the
air after each passage through the material.prior
to. the next passage .of the air through the ma-
terial, the air being- passed- down through the -
material at least on itsfirst passage through:the
madterial. . _

8. The method. of drying gelatinous materigl”
which.comprises: cooling:a-solution..of: the ma=
terial to-the.jelling point-of the solution -while
agitating -the 'sclution to: prevent it from-jelling;
forcing -the sub-cooled “soltition-into an enldrged
chamber to permit it-to:jell, extruding the jelled
material in riblons, collecting the extruded mas=
terial ona traveling foraminous conveyer, pass=
ing.heated- air .repeatedly through the material
depthwise.of the material as it moves along with
the:conveyer, and: raisinis the temperature of the
air after each passage through the material prior
to the next ‘passaze of-the air-through’ the ma-
terial, the air being passed down through the ma-
teridl at ‘least on its first: passage through the
material and the air being passed up:through
the material at least on its last passage through
the material.

9., The method of drying- gelatinous material

5 which comprises ‘conveying a jelled ‘gas-perme-

able -mass - of the material through a  drying
chamber from the -inlet‘end of the chamber to
the discharge end'thereof, causing -a drying gas
to-travel in. the same direction as the -material
and to pass repeatedly -depthwise through the.
material” as the “material “moves - through - the
chamber, and raising the temperature of the gas

repeatedly-to increase progressively -the tempér~
ature of the gas, the wet bulb-temperature of the
gas being maintaired ‘during each passage of the
gas through the material below the then melting
peint -of the material, and ‘the gas being at its -
lowest: temperatire at the inlét end of the cham-
ber -and “at its' highest temperature at the dis~
charge end of the chamber. -~ .

- 106. Apparatus ‘for drying gelatinous -materigl
comprising a drying chamber having an inlst- end
and a discharge end, an endless foraminous con=
veyer running longitudihally through said chanr=
bér,a ﬁpmrality ‘of compartments in-said chamber
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disposed along the length of said conveyer adja-
cent said conveyer, means for supplying air to
the compartment nearest the inlet end of the
chamber, heaters for heating air and fans for cir-
culating air mounted in alternate compartments,
the walls of said compartments which are ad-
jacent the conveyer only partislly closing said
compartments whereby air can circulate between
the compartments and the part of the chamber
contsining the conveyer, and means for driving
said fans to cause the air to travel longitudinally
through the chamber from the inlet end to the
discharge end thereof and to pass repeatedly

epthwise through the raateriai on the conveyer
as the material travels on the conveyer from the
intet end to the discharge end of the chamber,
successive heaters being arranged to raise pro-
gressively the temperature of the air as the air
travels through the chamber, whereby the air is
at its lowest temperature at the inlet end of the
chamber and &t its highest temperature at the
discharge end of the chamber.

(&)
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11. Apparatus for drying gelatinous material

omprising & drying chamber having an upper
and a lower floor, each floor being provided with
a rlurality of compartments arranged along its
length that are partitioned off from one another,
» foraminous belt running the length of each
fioor, the lower belt running in the opposite di-
rection to the upper belt and at less speed than
the upper helt, and heing positioned to receive
material from the upper belt at the end of the
travel of that belt, means for supplying desic-
cated air of low moisture content to the first com-
pvartment on the upper floor, heaters in alternate
compartments of the two floors for heating the
air, fans in the other compartments of the two
floors for forcing the air depthwise through the
material as it travels along on the belts, means
for directing the air after its repeated passage
through the material on the upper down to the
lower fioor so that it may be reused and passed
through the material as it travels on the lower
belt.

12. Apparatus for drying gelatinous material
comprising a drying chamber having an upper
and & lowear floor, each floor being provided with
a plurality of compartments arranged along ifs
length that are partitioned off from one another,
a foraminous belt running the length of each
floor, the lower belt running in the opposite di-
rection to the upper belt and at less speed than
the upper belt and being positioned to receive
material from the upper belt at the end of the
travel of the upper belt, heaters in alternate com-
partments of the two floors, fans in the other
compariments of the two floors, means for sup-
plying desiccated air of low moisture content fo
the first compartment on the upper floor, means
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for actuating the fans of the upper floor to force 60

the air first through the heaters and then depth-
wise through the material as it moves along the

i4

length of the upper floor with the upper belt, a
shredder at the end of the upper belt into which
the material drops off that belt, means for oper-
sting the shredder to break up the material be-
{ore it falls on the lower belt, the next to the last
fan on the lower floor being arranged to dis-
charge the air from the drying chamber, and the
last fan on the lower floor being arranged to cir-
culate air in a substantially closed system
through the material as it travels with the lower
kelt past the last two compartments.

13. The method of processing gelatinous mate-
rial which comprises forming liquid gelatinous
material into jelled ribbons, depositing the rib-
pons in a gas-permeable mass on a longitudi-
nally-traveling conveyer, passing air repeatedly
through the material depthwise of the material
as the material travels longitudinally with the
conveyer, and repeatedly raising the temperature
of the air after passage through the material and
vrior to another passage through the material to
: the material, the air being directed to travel
petween its successive passages through the ma-
terial in the same direction as the material
wrereby the air is of lowest temperature when it
makes its first passage through the material and
is of highest temperature when it makes its last
passage through the material.

HENRY E. PECK.
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