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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 futers heaters and de-humidifying 
units is supplied to thedrying chamber Pach 
belt passes through a number of progressive dry 
ing zones. In each zone hot airis 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 
whichraiseitstemperaturesothat when?pases 
through the glue again in thenext zonetherela 
tive humidity is such that it will be able to re 
move additionalmoisture from the glue. - 
The drying air in the first-Zone of-drying is 

alwayspasseddown throughtheglue and?hrough 
the mesh conveyer belt If the drying air came in 
from the bottom themetal ofthe gonyeyerwould 
be heated and the material lying on the con veyerwould come up to the dry bübtempera 
ture oftheair This woulatendto melt the glue. 
Another reason for alwayssending the airdown 
in the first zone is to hold the material on the 
belt If the air was sent upward in the-first 
Zone itwould tend tolift thematerial ofthe belt 
and scatterit After the material has dried a 
little it-forms an interlaced and bonded mass 
which holdsit down onthe belt 
While the airgoes downward in the first zone, 

in other Zones the air may be sent up through 
the glue to permit the material to be dried on 
its bottom so that it may readily bestripped off 
the belt at the end of the drying operation. 
The airis repeatedly re-heatedin each-of the 

zones following the first zone to bringit upto 
the maximum temperature which can?safely be 
used at that particularstage inthe drying-öfthe 
material Each time-that-the air-goes through 
the glue it drops about 10° to 20° due to-evapora 
tion Each time that the air is.re-heatedits wet 
bulb?temperature is higher due to the-added 
moisture taken up-from the glue. 
The noodleStend 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 theffirst 
belt Since the material hasbeen dried to.a.con= 
Siderable degree inits travelon thefirst belt afad 
has uSually lost about 70% of its Weight,?the naa 
terial can be loaded onto?the second belt up?to 
a.much greater thickness.than on the first belt. 
?The second belt, 1ike the first belt travels 

through Several heat Zones In the next to the 
laSt.Zone the airis-takenoutanddiscarded. In 
the last Zonethe air handled maybere-circulated. 
Ifthe materialis stil1sticky when it.reaches the 
last Zone the temperature of the air is.set high 
enough in this Zone;to bake out the glue ?f the 
materialis OVerdry the moisture Content.Can be 
adjustedin this last.Zone. 
At the_end of_the dryingchamber the material 

Iaay be Continuously discharged into a Grusher 
from which it istransferred.to bins.or otherwise 
treated for Storage orfurther processing. 
For rabbit hide glue, for instance, the entire 

drying frona beginning toend can be done with 
the_proceSS and_apparatus of the presentiaven? 
tion in approximately onehourand fortyminutes. 
In the draWingS: * - 
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Fig?1.is a diagrammatic view-in longitudinal 
section illustrating the process-and the general 
structure of-the apparatus of the present in 
Vention; - 75 

4 
Fig.2 is a vertical sectionalview on a reduced 

SCale further illustrating the Structure of the 
apparatus; 
Fig.3 is a plan Sectional wieW of the apparatus 

Showing particularly the Upper floor of the dry? 
ing Chamber; 
??g.4isa plan.sectionalview of theapparatus 
showing particularly the lowerfloor of the dry 
?ng chamber; 

* Fig.5 is a Section On an enlarged SCale on the 
?line 5-?5.Of?g?219oking in the direction of the 
?arrQWS; 

Fig 6 is a Section on an enlarged scale on the 
1ine 6-6 of Fig.21ookingin the direction ofthe 
arrows; 
Fig 7 is a longitudinal Sectional view of the 

?heat-exchanger, and Of the eXpansion Chamber 
and.extrusion plate associated therewith; 
Fig.8 is an elevational view of the extrusion 

plate; ? ? ? ? 

-Fig 9is atransverse Sectionalview ofthe-heat 
exchanger; ? - 
-Fig.10 is a transverse sectiontaken on the-line 
10?!0 of Fig?7; 
-Fig.11 is a diagrammatic view-of-one-ofthe 

noodles as extruded from the extrusion-plate; 
?Fig?12 is a diagrammatic wiew Showing?how 

the noodles intertwine as they are deposited-on 
the belt, 1eaving SpaGes betWeen them-for pas 
sage of air therethrough; 

Fig. 13 is a fragmentary-plan view…Showing 
the structure Of a meSh belt Such as may be HSed 
in the apparatus Of the preSent inveation; 

Fig 14?is a fragmentary plan wieWon ansen 
larged Scale Showing the Shredder which?breaks 
up the rnaterial dropping frona the first oat02?he 
SeCond belt;?and 
Fig.15 is a fragmentary Vertical:Sectionalview 

Of the Shredder and aSS0ciated partS? 
In the process of the preSentsinVention glue 

SOlutionat a Concentration Ordinarily of 20%??0 
40% Solids isfirst pumpedint0theheatexchanger 
or eXChangerS. Inthe Set-upillustrated thereare 
two heateXChangers employedin.ordertordeliver 
enough material forthe width of conveyersbelts 
uSedand the?Speed of anovement-ofthose belts. 
The two heat exchangerszare identieal?in Str?e 
tureandare mounted Side-by-Side ?agh is de 
aOted asza wholeat 29 SinCetheyareidentigal 
in Structure only One need be-describedin detail. 
Each exchanger comprises acylindrical jacket 

24 (Figs.7 and9) within whichismountedacyl 
inder22 that iS.inSulated fron1??he jacket ay aay 
SUltable insulating material?23. Wi?in?theucyl 
inder:22-thereis mountedraseeondºcylinderg24? 
Within the cylinder 24there isjournaled ashaft. 
25 which is of relatively large diameteribetween 
its ends Secured to this Shaft as bygmeans of 
bolts26.area plurality ofscraper blades?27 The 
bolts 26 maythreadinto bosses.28 formed on the 
periphery of the shaft 25. 
The Shaft 25 is of greatly reduced?diameter 

at its ends and is journaled at oneend on an 
anti-friction bearing.30.in an end gap.3L. There 
is a drye pulley 32 fastened to the,projecting 
end ofthe shaft.and Securedthereon bya nut 33. 
The pulley may be driven.from a motor (not 
shown) to impart rotationtothe shaft:25. The 
opposite end of the shaft 25 is journaled on a 
plain bearing or bushing 34 in the end bearing 
support 35 (Figs 7 and-10) of the heat ex 
Changer. 
The heat eXGhanger is Glosed-at-one end.by 

plates36.and37andat theoppositeendby-plates 
38-and39 The plate 37 threads ontorafitting 
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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 serveSto 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 is pumped to the heat 
exchanger through pipe.45 to a header 46that is 
bolted or otherwise secured to plate 37. The 
reduced right-hand end of the shaft 25 paSSes 
through a Sea147 in this header Cap member 31 
is bolted orotherwise secured to this header. ? 
The refrigerant which may be anamonia may 

be Supplied to the annular space between the 
drums 22 and 24 from the pipes 50 and5? that 
threadinto a drum section 52 whichiswelded or 
otherwise Secured to the drum 22 and.forms part 
thereof The refrigerant is carried of 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; andit is continuouSly 
agitated and SWept of 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 é6 from the pipe 45 forces the glue on 
through the heat exchanger In the heat ex? 
Changer the glue 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, be 
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 66. This.adaptor is welded at 
One end to end-plate 35 and at its opposite end 
to a plate 6l. 
Secured to the adaptor 60 is an extrusion noZ 

Zle 65Which is rectangularin Cross-Section This 
nOZZle tapers inWardly Slightly frormits entering 
to its leaving end. It is welded at its right hand 
end to a plate 67 which is Secured by bolts 33 to 
plate 6l. The left hand end of the nozzle is 
Slabbed Off and is Secured by Welding to a rectan 
gular plate 69 The extrusion plate 79 is clamped 
to the plate 69 by a collar plate 72 and bolts 73. 
The extrusion plate 70 is a relativelythin plate 

and has a plurality of Small holes 75 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 60 and nozzle 65 have croSS-Sec 

tions Which are between 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 rnaterial, 
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 behindit forces 
this jelled material on to the extrusion plate. 
The material comes as a solid body of jel1 then, 
to the extrusion plate T0, and is extruded from 
the homogeneous mass of jell into solid ribbons. 
If the adaptor Was of the Same area as the heat 
excharager the material would be granulated in 
stead of being formediato noodles, 

6? 
As the jell passes through the holes in the ex" 

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 

5 kink and Curl The slabbed deliVery end of the 
nozzle 65 inclines the extrusion plate 70 to the 
verticalasshown The ribbons of glue dropfrom 
the extrusion plates T0 of the two Cooling_units 
then Onto a distributor 80 (Fig 1)?Which may be 

10 of any suitable construction It may be forin 
stanCe a Small belt conveyer which isinclinedt0 
the VertiCal and Which nay be made to OSCillate 
back and forth acrOSS the Iine Of traVel Of end? 
less belt 85 to distribute the noodles over the 

15 Width ofthis belt. - - - - 

. The Weight of the material dropping from the 
extrusion plates breaks theribbons into noodles 
Süch as Shown at 90 in Fig?11 BeCause the ma? 
terial haS been COmpreSSedin itS paSSage through 

20 the holes of the extrusion plates and then ex 
pands freely in the air after Such passage?the 
moodles are kinked and have fractures in their 
Surfaces, aSindicated at 9l Which make for more 
rapid drying. - 

The size of the noodles will vary of Course, 
-With the Size of the holes T5 in the extrusion 
plate the length of those holes the material, etc. 
For rabbit hide glue With an extrusion plate %” 
thick and having ?” diameter holes?the noodles 

30 are about %”in diameter and three inches long. 
The mininaum ratio of the length to the diame 
te1 Of the noodles is about five to One. ?? .* 
The distributor 30 spreads the noodles, as they 

drop over the belt 85 which is travelling at a 
35 Slow enough rate to allow the desired thickneS8 

Of noodlesto be deposited upon it Fig.12 Shows 
hoW the n00dles deposit themselves upon the 
belt intertWining with one another but leaving 
air Spaces betWeenthrough which the drying.air 

40 may paSS The noodles are deposited on the belt 
85 t0_a thickneSS Of One and a half to two inches, 
If tOO great a thickness of noodles is laid on this 
belt the noodles will pack down, preventing air 
frona Circulating freely through the material, 

45 thus hindering drying. - ** - 

The belt 85 carries the material into a drying 
Chamber Which in the embodiment illustrated 
COmpriseS a two-Story room whose side Walls are 
denoted at II0 and f HI (Fig.3) and whose end 

59 Walls are denoted at II2 and II3. The roof of 
this r00m is designated I!7 (Fig.2). - 
The belt 85 itSelfis made of wire mesh So ast0 

permit air to paSS freely through it and through 
the material and may be of the type shown in 

55 Fig.13. - - - 

AS the gelatinous material moves along with 
the belt 85throughthe drying chamber?hot air. 
is passed through it to dry it The air for dry? 
ing the material is first properly conditioned by 

60 means of air filters heaters de-humidifying 
unitS and WaShers?these units being indicated 
generally at 100 (Fig.2). - 
The belt 35 traverses the upper story of the 

- drying chamber and is Supported at required 
" points along its length by rollers 36. one of 

these rollersis the driver and may be drivenfrom 
a motor or other source of power The rollers 
are journaled in brackets or frames 38 (Figs.5 
and 6) Which are bolted or otherwise securéd to 

7" the floor 114 of the upper story of the drying 
Chamber These frames support both the upper 
rollers which carry the forward moving portion 
of the belt and the lowerrollers which carrythe 
returning portion of the belt In the diagram 

25 

?75 matic views of Figs.1 and 2 Some of the rollers 
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have been ornitted because?of thegsinallnessof 
the scale. 
*Partitions i?5, Which"projectsat?right?angles 

fron1?Side |19?oftheroon,divide the upper floor 
of the drying Charnber into three?drying ZOIaeS 
each?Consisting of two?:CompartmentS. TheSe 
Compartments arenumbered I, Id, II, Id III, 
IIId respectively Each of the compartments I, 
IIand IIIare input Compartraents.. ?ach of the 
compartments Id, IId,?and IIId are discharge 
Compartinents Mounted in the Compartnaents 
I, IIand III areheaters l{}5?Which inaybe of any 
Suitable ConStruction Mounted .in CO?part? 
ments Id IIdrand IIId are fans I!6 of ariy Suit? 
able COnStruction each Of Which?may ; be inde? 
peridently motor-driven frominotors i48 through 
a pulley and belt drive. 
The Washed fi?tered, de-humidified andheated 

ain?isdraWa throtigh theduC?s i Q! and #?2 (FigS. 
2.andr3) by a motor-driven fan ??#which may 
bedriven by motor Hö3through a beit arid pulley 
drive ?This fandrives the air through a set of 
heaterS 105 in Compartment I which heat the 
deSiCCated air up to the maximum Wet-bulb tem? 
perature Which Can be.used below"the melting 
point 0fthe jell before the air paSSesthrough the 
InaSS Of n00dles On the belt 85. 
The partitions f i5 exteid frora Wail !?0 close 

tO.bel?35. OppoSite each of the CompartmentS 
I. IIand III in thesset-up illustrated thereis a 
Wall member f20 (Figs?3 and.5)?which extends 
aCrOSS the Width of the Conapartraeat between 
the two partitionS If5, which define the Com 
par?ment and from the floor I |&upto iust below 
the belt;85. TheSe:prevent the heated.air froin 
flowingin underthe belt and.direct it so that as 
it is drawn on by-any of the fans 4 6 it wil1 go 
down throughthe material arid through the belt. 
??pposite each of the Compartíneat8 Ig IIg and 

IIg is a partition Wali i23 (Figs:3sand.6) which 
extends aCrOSS the füll Widthof the compartment 
arld down from the Ceiling I #7 of the room to 
just below the upper forwarding.moving part of 
the belt85. Theserwalls 22 preverat thefans i6 
in each of the zones Id IId IIIdffroin?drawing 
theair through thetop of the:beltrand-compel 
it totravel downwardly. 
*Asa result of this construction, the air, after 

passing through the heaters f95 in compartment 
I, is drawn by the fan l i6 in Compartinerat Id 
down through the bel 35. As.the air passes 
down through the material on the belt it picksiup 
1110iSture frOn the inaterial.? 
Inthe drying of the glue it is highly-essential 

that the Web bulb temperature at the inlet öf 
any drying ZOrae Should not eXCeed the meHing 
point Of the glue; Otherwise the glueswould form 
iato a Solid block throtigh:which itwoüld beim 
p0SSible to bloWair As the dry air"Cornes into 
Contact wi?h the noOdles, however a skin?of 
I'elatively dry materialis"forméd on the noödles 
giving then Strength enoughttostistain them 
Selves. As the glue dries, then, it Willewithstand 
higher temperature, which Will of course pro 
mote more rapid drying??he air willbe Gooled, 
Of COurse?in going through the bed ofglueso that 
it wili be approximately at thewetbulbtempera 
ture after its passage therethrough Thereby 
there is no teradency to melt the part ofthe glue 
Which iSin Contact Wi?h?he coaveyer. - 

After paSSage of theair throughtthe material 
in the first zone of travel of-beltrBS the moistair 
is drawn from belowthe bel?35 by ?hefara 16 
in Compartment Id.discharged through anropen 
ing"124 (Similar to that?shown in ?ig?5)?in the 
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leftehand partitionwall II5 of Zones Id ?arid 
driven througha?Second group of.heaters #05 in 
Compartment II :Theséaheaters, whichareset at 
a higher temperature than thes heaters H05 of 
Compartment ?I, raise the temperature ofthe 
moisture-laden air ?The fan il6 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 IId?and drives the airinto a third 
Set of jheaters 195 in Compartment III As the 
air passes through the material it,?Of?COürse, 
Dicksup further moisturefrom thermaterial?and 
dries i5 still;naore The temperature of?hemois 
ture-laden.airiS Stillfurther raised-bythe heaters 
in:Compartment III "The further-heatedairis 
draWnrfrom the heaters down through ?he?belt 
again:by fan H6in Compartnaent IIId Itagain 
picks.up moisture from the material'arid further 
driesthe material. * ? 

*The belt 35 maybe ofanydesirable length and 
itimaytravelat anydesirable speed fna typical 
installation for drying rabbit hideglue a belt?85 
iS?employed that is Sixty feet long and?that 
traVels at the rate"Of three feet per mainute So 
that it takes the materialon the beltronly twenty 
minutesto travel the length of theiupperfloorof 
the drying Chamber and be Subjected to: three 
SuCCeSSive drying treatmeniS While passing oppo 
site Zones I?II and III. 
?he-glue;as it driestendstormat Soat the erid 

of the belt 35, the mats of;noodies are passed 
?hrGugh a Shredderwhich:breaks up thesesmats. 
This Shreddernaybe ofany suitable corrstruc 

?ion.?AS Shown it Comprisesa rotating knife 130 
(FigS.14 and-15) having arplurality ofbiades I3t 
arranged abOut arld'along itSaxis. .The?krife is 
Secured to a shaft l32 which.may be drivenin ariy 
Suitable manner The blades of the kirife?are 
adapted to pass between fingers or prongs?i34 
?hat areWelded orotherwisesecured to a bracket 
3? which is mounted:on one of the crossbeams 
{3? Of the building The ma?s of partially dried 
glue drop Off of the belt 85 onto a downwardly 
inclined deflector plate !37 whichiswelded to the 
prongs i34 ArsCraperplate 138raay bewelded 
to the deflector plate 137 torpreventtheglüe from 
being Carried around with the bel. 
The Shredded material dropsthroughthegrate, 

Whichis formed byfingers 134,onto a1owerbelt 
140?Which rides overrollers 444. Thisbelt travels 
in the reverse direction tofthe belt 853andaat 
Slower Speed preferably at"abotit half the speed 
of belt 35 ? Of Course due to the siower speed.of 
travel of belt 146 the materialwilI pileupshigher 
On belt 140 than on belt?85 :Since the material 
has been dried to a considerabier degree.in:its 
travel on belt 65 however?and has losb?about 
70% of its weight and has, moreover, a hard 
Outer Coating it can be loaded on the lower:belt 
140to a much greater thicknesswithout matting; 
As an example, the material may be laid o?a 
thickneSS of One;and a half to two inches on the 
belt 35 and to arthickness offour inchesor more 
On the belt I?0. 
The belt l?0 travels the lengthröf the 10wer 

foor of thedrying chamber and may beofthe 
same lengöh.as belt 85 The1owerfoor of the 
chamberis divided Iikethe upper"foorintosix 
gompartments denoted TV IVd V vd VI and 
VId respectively Partition walls ??5 which ex 
*end atright angles to thewall 140 ofthe build 
ing Close to the belt 440 separate thesecompart 
ments. The CompartmentsTV?Varld VI are Hilet 
Compartmentsarid thewcompartmeatssTVd,?Afg, 
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VId are outlet compartments. Mounted in the 
inlet compartments IV?V and VI are sets of 
heaters f05. Mountedin the discharge compart 
ments IVd and Vd are fans I!6; and mounted in 
the diScharge compartment VId is a SomeWhat 
smallerfan I 16”? * - 

Opposite each of the inlet CompartmentS?IV, 
V and VI is a partition Wall f46 (Figs.4 and 6) 
Which extends down from the Ceiling 4 |? 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 I?T of the 
room to just below the top of the belt 146. 
. Bythe time the noodles have reached the 10Wer 
belt 140 they are sufficiently dry that there is no 
1onger any tendency forthe material?whichis 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 sothat it may readily be 
Stripped from the belt For this purpose the 
direction of flow of the airthroughthe material 
may be reversed on the lower drying floor It 
may be Sent up through the belt i40 and up 
through the material instead of down. The 
direction of flow of the air in any zone of the 
drying Chamberis simply a matter of location of 
the partitions 120, 122?46 and I&8. In the first 
Zone Zone I however the air flow should be 
downwardly through the material and the belt, 
forthe reasons alreadygiven. 
The moisture-laden airthat is drawn through 

the material by the fan II6 of Upper compart 
ment IIId is driven by that fan into a duct 125 
Which delivers it to the Set of heaters 105 in 
lower Compartment IV. Itstemperature is raised 
by these heaters; and it is drawn by the fan II6 
in Compartment IVd up and through the mass of 
material on the belt I40. It picks up further 
moisture from the material and further dries the 
material Then it is forced by the fan II6 in 
compartment IVd through heaters 105 in com 
partment V Where its temperature is further 
raised Then it is drawn by the fan II6 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 II6 of 
Compartment Vd into a duct l49 that leadsto the 
OutSide air. - 
In the Sixth ZOne Comprising Compartments VI 

and VId final drying may be efected by recircu 
lation of air in a substantially closed system. 
There are a set of heaters 195 in compartment 
VIand a fan 16” in Compartment VId The fan 
I 16' is mounted in reverse position from the fan 
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of compartments IVg and Vd This fan II6” - 
draws air up through the belt 140 and the mate 
rialthereon into compartment VId andforcesthis 
air through the set of heaters 105 in compart 
ment VI out under par?ition I?6 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 floor I !&. 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 orairmay be 
dischargedfrom the recirculatingsystemintothe 
main drying System. Complete control of the 
temperature and moisture-content of the air in 
therecirculatingsystemin thesixth zoneisthere 
fore poSSible If the materialis stil1sticky when 
it reaches this Zone?it can therefore be baked 
out by heating the airto a hightemperature If 

60 
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10 
the materialis overdry the moisture content Can 
beadjusted, ? * : " ? 
By driving the air up through the material 

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 stripped off the Screen mesh of 
the belt easier. - - * 

When the material reaches the end of the belt 
140,it dropsonto abelt I60 (Fig.1) whichissup 
ported by rollers 161. Belt I60 may Carry the 
now-dried material"to a Crusher from which it 
may betransferredinto 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 avery 
short tinre, automatically with a minimum of 
attention, and with Simple relatively inexpensive 
equipment The product is Completely enclosed 
in highly Sanitary 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 apparatusitself moreover, 
is eaSily cleanable and 0ccupies a Very Small 
SpaCe? - ? .. … *? 

In the drying operation, all'new or Outdoor 
air properly filtered and desiccated to the re 
quired moisture Content (approximately 40grains 
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 dryingair can be passed 
through the entire mass The fact that We are 
able to blow air through the mass ratherthan 
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 bulbtemperature that the 
material can Safely stand in its final drying 
Stage resultingin very economiCal drying. - 
This process of drying gelatinous materials 

hasseveral advantages Over other meth0dS The 
very rapid drying greatly reduces the danger 
of bacterial growth and contamination The 
high ratio of surface areato volume of the gela? 
tin inthe noodleformand the effective utilization 
of this drying area in the drier construction 
permit large drying capacity in a relatively Small 
space and with a high thermal eficiency The 
progressive reheating air circuits permit the 
maximumutilization of a minimum of new out 
door air and the air has only to be desicCated 
once at the beginning of the cycle, resulting in 
a minimum of air-conditioning equipment as 
compared to other continuous drierS. Air is 
dischargedfromthe drier carryingmoremoisture 
than the wettest outdoor air in summer elimi 
nating any need for uneconomical redrying for 
recirculation The manpower requirements of 
the drier moreover arevery low as compared 
to practically all other drying methods. - 
With the present apparatus the Smallest pos? 

sible quantity of airis used with the lowest 
possible moisture content and the air is Con 
tinuously reused. The air Starts with forty 

75 grains ofmoisture per pound of airandendsup 
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?vithrone hundrea.?orty'or moregrains of mois* 
ture per pound Other driers take*twice as 
muchsair but add onlyabout halfas much mols 
türe. With the present invention, moreover?"the 
whole mass of material is dried to.the Same ex? 
teat:without?agitation? 
While the irivention has?been deSCribed par= 

ticularly in connection with the drying Of glue, 
it#willibe understood thatitis applicable tothe 
dryings of any gelatinous naterial aS, för.in? 
stance, ediblesgelatin; Furthermore while the 
invention hasbeendescribedin.connection with 
asparticularembodiment thereof and a particu 
1aruse therefore itisto beunderstood thatitis 
capable offurtherrmodification and use;"and 
thisapplication"is intended torcoverany varia 
tions?uses or adaptationsrof the invention fol 
1owing ingeneral, the principles of the-inven 
tion andrincludingesuch departures from the 
present disclosure?as come within known or 
Customary practice?in the?art towhich the in 
ventionrpertainsandeas may be applied to the 
essential features hereinbefore Set forth and.aS 
fail?Within"the scope of the invention or "the 
limits of the appended Claims? 
Having thus described my.invention, what I 

claim is:? 
1 The method of producing gelatinous ma 

terial whichicomprises?Cooling arsolution?of the 
n1aterialsto the jelling point ofthe Solution"while 
agitating thersolution:to prevent it from jelling; 
forcing the?Sub-Cooled Solution int0 an enlarged 
chamber whereitcanjell;andthenextrudingthe 
jell from the chamberin ribbons- of small 
diameter ? 
2?The method ofdrying?gelatinous material 

which comprises coolingra-solutionrof the ma 
terialtortherjellingrpoint of the-solution-while 
agitatingthe solution to prevent it from jelling, 
foreirig-the Sub*Cooled Solutionrint0:ar1:enlarged 
chamberwhere it canjell;"extruding the jellfrom 
Saidifenlarged chamber ribbons, and allowing 
the extrudedribböns of materia1.to breakoftheir 
own"Weight SO ast0 formribbons of much Smaller 
dianneter than length. 
3?The-method of processinggelatinous ma 

terial which Comprises:Spreading a solution of 
the material 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 sub-cooled solution into an enlarged 
chamberwhere-it can jell and extruding the 
jelled solution from?the chamber in ribbons of 
Small diameter.? 
4?Ther method of producing gelatinous ma 

terial which comprises cooling a solution of the 
inaterial to the jelling point of the solution ina 
corapletely?eaclosed-chamber from"which airis 
excluded-while-agitating the-solution to prevent 
it from jeHing, forcing the-sub-Cooled solution 
intoransenlarged chamber from whichairis also 
excluded, allowing thezsoltition to jell in said 
enlargedrchamber,"thenrextruding the jell from 
the?Chamberin ribbons and allowing-the ex 
truded?ribbons…to-break of its own weight so 
ast0 form"ribbons of the material which are of 
Smaller diameterthanlength: 
?5?The?method-of producing-gelatinous ma 
teriakwhich comprises coolingasolution of the 
materialto?the jellingrpoint of the solution in 
arcompletely.enclosed chamberfrom which air 
is-excluded while agitating the solutionto pre 
Went itfrom jelling forcingthe sub-cooled solu 
tionrintoran enlargedrchamberfromwhichairis 
also?xcltidedrallowingthesolutionrtojellinsaid? 
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ealargedschamberrthenextruding?the jeH"föm? 
therchamber in ribbons, collectingrthe extruded 
material and passing heated air” depthwise 
throughthe-material tordrythe materiah." 
6;"The-method of?drying-gelatinous material 

which comorises cooling a Solution of the mä? 
terial to the?jelling point of the-solution while 
agitating the Solution torprevent it from jelling, 
forCing the Sub-COOled*Soltition"into an enlarged 

* chamber torpermit it to-jell, extrudingthe jelled 
material in ribbons, Collecting the extruded ma= 
terial On a traveling foraminous Conveyer; paSS? 
ing heated air repeatedlythrough the-material 
depthwise-of the materialasit movesalong with 
the Conveyer,"and-raising?he temperatüre ofthe 
airrepeatedlyrafter-passage-through therma= 
terial priorto another passage ofthe airthrough 
the material. - 

7.The method ofdryinggelatinous-material 
which-comorises cooling?a"solution of the-ma 
terial"to-the jelling-point of the solution While 
agitating the solutionrto prevent it from?eHing, 
forcing the sub-cooled solution inboan-enlarged 
chamber to permitit tojell, extruding the jelled 
material inrribbons, Collecting the extruded ma 
terial on a?traveling föraminous COnveyer, paSS 
ing heated air repeatedly through the material 
depthwise of the material.asit moves along With 
the Conveyer and raisingthe temperature of the 
air aftereach passage throughthe materialprior 
to the next passage of the airthrough the ma 
terial, the air being?passed down through the ? 
material at least onitsfirst paSSage through_the 
material.? 
8.The method of drying gelatinous material 

which"Comprises Cooling arSolution.of the ma= 
terial torthe jelling point of the Solution"While 
agitating??he solution to prevent it from jelling, 
forcing thessub-CooledrSolütion irito an enlarged 
Charaber to permit it t0?jell, extruding the jelled 
imaterial in ribbons,.collecting the extruded ma= 
terial On a traveling fOrarninous GOnveyer, paSS? 
ing heated air repeatedly through the material 
depthwise of the material asit 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 airthrough the ma? 
terial the air being passed down through the ma 
terial at least on its first paSSagerthrough the 
material and the air being passed up through 
thermaterial at least on itS last paSSage through 
the material. ? ? 

9.TThe method of drying gelatinous material 
which comprises conveying a jelledgas-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 travelin the same direction as the material 
and to pass repeatedly depthwise through the? 
material" as the material ?moves through the 
chamber andraising the temperature of thegas 
repeatedlysto increase progressively the temper 
ature of thegas the wet bulbtemperature ofthe 
gas being maintained during each passage ofthe 
gas through the material below the then melting 
point of the material and the gas being at its 
1owest temperatureat the inletend of the cham 
ber andat its highestrtemperatureat the dis 
eharge end Of the Charnber?; - ~ - 
10.Apparatus for drying.gelatinous material 

comprising a drying chamber having aninletrend 
and a discharge end,"an endless foraminous con 
veyer runninglongitudinailythrough said cham 
ber a plurality of compartmentsinsaid chamber 
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diSpOSed along the length of Said Conveyer adja? 
Cent Said COnveyer, rneans 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 Corapartments, 
the Walls of Said Compartments which are ad 
jacent the conveyer Only partially closing Said 
compartments whereby air can circulate between 
the Conapartments aad the part of the chamber 
CCataining the Conveyer and means for driving 
Said fanSto CauSe the air to travel10ngitudinally 
through the chanaber from the inlet end to the 
disCharge end thereof and to paSS repeatedly 
depthWise through the raaterial on the Conveyer 
aS the material travels On the COnveyer from the 
inlet 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 at its highest temperature at the 
diSCharge end Of the Chanaber. 

5 

20 

11 Apparatus for drying gelatinous material 
CCmpriSing a drying chamber having an upper 
and a lower floor each flOOrbeing provided with 
a Plurality of Compartments arranged along its 
19rigth that are partitioned Offfrom 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 
inaterial from the upper belt at the end of the 
travel Of that belt, naeans for Supplying desic? 
Cated air Of 10w raoisture Content t0the first Com 
partment On the upper floor heaters in alternate 
Corapartments of the two floors for heating the 
air fans in the Other compartments of the two 
fl001S for forCing the air depthwise through the 
rnaterial aS it travels along on the belts, means 
for directing the air after its repeated passage 
throligh the material On the upper down to the 
lower foor So that it may be reused and passed 
thrOugh the material as it travels on the 1ower 
belt. 

12. Apparatus for drying gelatinous material 
CGraprising a drying chamber having an upper 
and a lower floor each floor being provided with 
a plurality of compartments arranged along its 
length that are partitioned of 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 frona the upper belt at the end of the 
travel Of the upper belt heaters in alternate Con1? 
partments of the two floors fans in the other 
Compartments of the two floors means for Sup 
plying desicCated air of low moisture Content to 
the first Compartment On the upper floor means 
for actuating the fans of the upper floor to force 
the air first through the heaterS and then depth 
wise through the material as it moves along the 
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]ength 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, naeans for oper 
atiag ?he Shredder to break up the material be? 
?Ore it fallS On the lower belt the next to the Iast 
far On the lower floor being arranged to dis 
charge the air from the drying chanaber and the 
last fan On the lower f100r being arranged to cir? 
Cülate air in a Substantially ClOSed System 
through the material as it travels with the lower 
beit past the last two COmpartmentS. 

?3. The rlethod of processing gelatinous mate 
rial which Comprises forming liquid gelatinous 
r?laterial into jelled ribbons dep0Siting the rib 
boris in a gaS-pernaeable maSS On a longitudi 
?ally-traveling Conveyer paSSing air repeatedly 
through the material depthwise of the material 
as the material travels longitudinally with the 
COYaVeyer and repeatedly raising the temperature 
Of the air after paSSage through the material and 
2ri0r to another paSSage through the material to 
Gry the material the air being directed to travel 
between its SuCCessive paSSages through the ma? 
teria in the Same direction as the material 
??ereby the airis of lowest temperature when it 
raakes its first paSSage through the material and 
iS Gf highest temperature when it makes its last 
paSSage through the material. 

The follOWing references are Of reCord in the 
?le Of this patent: 
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