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This invention relates to an apparatus for 
handling and drying wet fiber tubes in a manner 
more eficient than those now employed and with 
a Considerable savings in the time required for 
completetreatment of the tubes? 
So that the invention may be more readly 

underStood,a brief explanation of the operations 
required in the forming of the wet fiber tubes,up 
to the point where they are ready to be received 
bythe handling and dryingapparatus will follow, 
together with the conditions necessarily resulting 
therefrom. 
In the *nstalation.of electric and telephone 

Cables underground,fibertubes are usedasforms 
or Conduits which are imbeddedin concrete,thus 
prowiding a continuous opening ?hrough whic 
the Cables Can be drawn, - - 
These fiber tubes are made on a wet machine 

0f the usual type,similar to the way in which 
paperis made,and then haveto be dried and,as 
they are very deicate,great care has to be used 
in drying them properly. Afterthetube8are dry 
they are boiled in,pitch rendering them im 
pregnable to moisture and take the appearance 
of cast iron pipe. - - 
The tubes are of various sizes ranging from 

1??"to 4%" inside diameter and are produced 
in 5" and 8°1engths. The tubes are formed uppe 
mandrels by wrapping the wet sheet material 
8round the mandrel until the-proper thicknessis 
obtained after which the operator slips them of 
the mandrels. The 5" lengths aré stood on end 
upon trucks and placed in a drying room where 
they require Severai days to dry thoroughly,de 
pending upon the sizes. The 8°1engths are too 
*ongto standon endandso othermeans of dry 
Tng are employed,Such as roller driers,The 4' 
tube will weigh on an average about twenty or 
twenty-one pounds when Wet and will dry down 
to lessthan five pounds when dry They äre so 
delicate thatif a wet tube were 1add on the floor 
before it was dry it would become flattened and 
thereforein dryingthetubesina horizontalposi 

,tion it is essential that they are cantinuously 
revolved, - - 

Considerable dificulty is encountered in the 
making of 8" lengths of tubes and apparently the 
trouble lies in the drying The commercial 
1engthsare about 7" and areshortened to thisex 
tent as a result of so called splits. Splits occur 
at the ends of the tube as a result of ineficient 
and irregular drying,The end of the tubes have 
a,tendency to dry first while the central portion 
dries 1ast. In order,therefore,to suficientlydry 
the central portion of the tubes results in the 

(CI,34-12) 
application of excessive heat at the ends of the 
tubes which causes the ends to dry too rapidly 
and usually causes cracks to appear. The split 
or cracked ends must then be cut back and the? 
result is a,shortened tube which is not Com-?5 
mercialy desirable? - 

It is,therefore,an object of the present inven 
tion to provide an apparatus for handling and 
drying wet tubes of the type referred to which ls 
capable of handling the various sizes.of tubes,10 
more eficlen?ydrythe tubes,and ingeneral to 
eiminate the objections heretofore existing in 
Imethods at presentemployed. <? - 
Another object of the invention is to prowide 8 

drier for the wet tubes having zones through 15, 
which the tubes are conveyed and therein Sub?, 

/jected to diferent treatments so as to more ef? 
ficiently equalize the removal of moisture from 
the tubes, - 
Another object of ?ne invention is to prowide8 20 

.conveyor for the tubes through the drier which 
wil operateat a constant_speed irrespective of 
whethertubes are disposed thereon. - 
Another object of the invention is to prowide 

means whereby thesizes of the respective zones 25 
may be changed to suit the diferent drying re 
quirements. - - 

Another object ofthe invention lsto apply heat 
to the tubes in such a manner as to efect sub 
stantially equal or uniform drying thereof,so as 30 
not to_{njure thetubes.·° - - 
Another object of the invention resides ln pro 

widinga heattransmittingroltorecelve ?hetube 
and having apertures therethrough to admit the 
heateddrying mediuminto contact with thetube 35 
to assist in the drying there0f. • - 
Anotherobjectof theinventionresldesinmaln 

taining a roling contact between the roll and 
its associated tube. ? °, 
Anotherobject oftheinventionistoprovidean 40 

automatic feeder for handing the wet tubes as, 
they.come from the wet tube forming machine, 
Another object of the present invention ls to 

provide an automatic conveyor or elevator for 
recelvingand dischargingthe rols from andinto 45 
the drier,the operation of which is Synchronized 
with respectto the drier operation. 
With the objects above indcated and other 

objects hereinafter explained in view the inven 
tion resides inthe construction of the apparatus 50 
and themethodaccomplishedthereby,asherein-Y 
afer described and clalmed? 
Referringto the drawings: - 
Figure 1isasideelevationalview of a drierem-, 

bodying the invention and showing more clearly 55 
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2 
the arrangement of the drying medium circulat 
ing Systems for the Warious z0nes; 
Fig.2 is a,top plan view of the drier Shown in 

I'ig.1; 
IFig. 3 is an end elevational View of the drier 

ShOWnin Fig.1 with portions broken away to bet 
ter illuStrate the arrangement of the 20neS and 
their reSpective circulating Systems. . · 
Fig,4 is a,top plan View 0f one Of the dis 

charge nozzles employed in the drier,a p0rtion 
being broken away to more clearly show the 
COnStruction; 
Fig.5is a Side elevational view on an enlarged 

scale of the elevator and the drier with portions 
of the latter broken away to more cleariyilus 
trate the construction of the roli conveying 
mechaniSm; 
Fig.6 is a top plan view of that shown in Fig. 

5 and als0 Showing the relative p0sition Of the 
feeding apparatus; 
Fig,7 is a Sectional view taken on line T?T 

of Fig. 6 and Showing the mechanism for Syn? 
chronizing the operation of the drier with the 
feeding apparatus;? 
Fig.8 is an end elevational view of that ShOWn 

in Figs,5 and 7 and more clearly illustrating 
the control mechanism for the feeding appa? 
ratus; - 

Fig. 9 is a fragmentary Sectional View on an 
enlarged scale taken on line 9?9 of Fig. 8 and 
Showing a detail of the elevatOr; - 
Fig.10 is a vertical cross-Sectional view of the 

drier on an enlarged scale showing more clearly 
the details of Construction; 

Fig. 11 is a side elevational view of the feed 
ing apparatus on an enlarged Scale with por? 
tions broken away to more clearly illustrate the 
details of c0nstruction; 

IFig.12 is an end view of the cradle revolving 
mechanism; 
Fig,13is an end elevational view of that ShOWn 

in Fig. 11 with portions broken away to more 
clearly iliustrate the details of construction;… 
Fig,14 is a wiring diagram of the electrical 

circuit employed for operating the feeding ap 
Daratus,elevator and drier. 

Fig. 15 is a partial vertical sectional view on 
the order of Fig.10 but showing a modified form 
0f article carrying roll. 
In the drawings,referring particularly to FigS. 

1 to 3,inclusive,thereisiliustrated a drier which 
forms a part of the present apparatus and dis? 
closesthe drying medium circulating Systems for 
the respective zonesinto which the drying cham 
ber is divided,The drying chamber is indicated 
by the numeral 20 and-may gonsist of the USual 
type of insulated housing of suficient size to 
accommodate the number of tubes which it is 
desired to handle,A plurality of superimp0Sed 
conveyors 21 are arranged within the drying 
chamber and are adapted to convey the rols 
containing the wet tubes back and forth through 
the drying chamber,the details of which will be 
1ater more fully described. Heating means 22 in 
the form of Coils extend along the path of mOVe 
ment of the conveyors 21 and transversely of 
the drier or 10ngitudinally of the rolls. 
The drying chamber 20 is divided into a plu 

rality of zones by adjustable partitions 23,two 
of which are herein Shown,and eXtend in par? 
allel relation 1ongitudinally and in Superim 
posed relation vertically. These partitions 23 
may be 1ocated in any desired manner within 
the drying chamber, depending upon the drying 
requirements,and the heating Coils in each of 

2,089,129 
the respective Zones are independently controlled 
by any Suitable means familiar to th0Se Skilied 
in the art. 
Drying medium circulating systems are also 

provided for the respective zones and the inde 
pendently controlled So as to obtain the proper 
drying COnditions neceSSary to eficiently dry the 
wet tubes as they are conveyed through the 
20nes Successively,The upper ZOne A,Which is 
10Cated ab0ve the upper partition 23,is Supplied 
With any Suitable drying medium such as air, 

5 

10 

through a plurality of transversey extending, 
and horizontally disposed nozzles 24 1ocated at 
one end of the drying chamber and preferably 
the right-hand end,as Shown in Fig,1,there 
being a nozzle disposed between the reSpective 
CCnveyOrs and which nozzles wiil be termed in? 
1et n0zzles, At the 0pposite end of the drying 
Chamber a plurality of Similar nozzles 25 are 
provided through which the drying medium is 
Withdrawn from Zone A of the drying chamber, 
the arrangement of which is more clearly Shown 
in Fig,3. While Fig.3 illustrates the position of 
the outlet n0zzles in the reSpective zones,the ar 
rangement and COnstruction is identical with 
reSpect to the inlet nozzles 24. The outlet noz 
zles 25 have one of their ends Secured within 
suitable openings 26 provided in the housing of 
the drying chamber and a duct 2T has one end 
SeCured t0 the outer Side of the housing and over 
the Openings 26,while the opposite end is con 
nected to a fan housing 28 suitably supported 
upOn the top of the drying chamber. The usual 
type 0f Suction fan is mounted within the hous 
ing 28 and has a shaft extending outwardly 
through the housing to which a pulley 29 is se 
cured. The fan is rotated by means of a belt 
30 which engages the pulley 29 and is connected 
to any Suitable Source of power,The outlet of 
the fan is C0nnected by a duct 31,which has one 
end connected to the housing 28,and extends 
along the top of the drying chamber and upon 
the Outside thereof where it connects with a 
transversely extending duct 32 having its Iower 
end extending downwardly along the side of the 
drying chamber and connected with the inlet 
n02zles 24 in a mannersimilar to the nozzles 25. 
The ZOne B is Supplied with drying mediumin 

a Similar manner having inlet nozzles 33 and 
exhaust nozzles 34. The exhaust nozzlesaresup 
ported Within Opening8 provided in the Side of 
the housing of the drying chamberand communi 
Cate with a duct 35 which hasits Iower end se 
Cured to the hOusing and extending over the 
openings provided for the nozzles34. The upper 
end Of the duct 35 connects with the inlet side 
of a fan housing 36,whie the outlet side of the 
fan housing is connected to one end of a duct 
3T extending along the top and upon the outer 
Side of the housing of the drying chamber. The 
Opposite end of the duct37 extends downwardly 
along the Side Of the housing in a manner Simi 
1art0 the duct35 andisconnected to the housing 
s0 asto extend over the openings provided there 
in for receiving the ends of the inlet nozzles 33. 
The fan,not ShOWn,within the housing 36 has a 
shaft which extends therethrough and to which 
is secured a pulley 38 adapted to be engaged by 
a belt 39 COnnected to any suitable Source of 
power for rotating the fan. 
The Z0ne C iS also provided With an inde 

pendent circulating System and hasa plurality of 
inlet nczzles 40 secured within suitable openings 
in the side 6f the housing in the drying chamber 
and with exhaust nozzles 4 having theirendsse 
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curedwithinopenings42providedinthehousing 
of thedrying chamber,as clearly shownin Fig.3. 
A duct 43 has its lower end secured to the hous 
ing and extends over the openings 42,while the 
upperend is connected with the inlet side of-a 
fan housing44secured to the top of the housing 
of the drying chamber The outlet side of the 
fan housingis connected with oneend of a duct 

1@ 
45 which extends along the top of the housing 
and has its opposte end extendng downwardy 
in 8 manner similar to the duct 43,being con 
nected to the outside of the housing and extend ing over the openings thereln provided for the 
inlet nozles 40,A fan is provided within the 
housing 36 and has a shaft extending outwardly 
therethrough to whichissecured a pulley 48 with, 
which a belt 47 engages and is.connected with 
any sultable source of power forrotating thé fan? 
Upon the top of theducts31 and 45an exhaus? 

2@ 

2 5 

3@ 

40 

50 

@@ 

65 
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48 is connected and communicates with the in 
terior of the ducts,so that a portipn of the dry 
ing medium may be exhausted to atmosphere 
?herethrough,the quantity of exhausted medium 
being controlled by a valve 49 secured within 
the exhaust 48,A 1ouvre damper 50 is provided 
in the duct 35 for exhausting,if desired,8 por 
tion of the circulating medium passing through 
the duct 37. Inasmuch as each of the drying 
mediumcirculatingsystemsisindependently con 
troled,variation in the rate of flow may be ob 
taine@? - ? * ? - 

In Figs.5 and 10,the interior construction of 
the drying chamber is lustrated in detai. 
Frames51,suchasshowninFig.10,areprowlded 
atthe forward and rearends of the drying cham 
bertoprovideasuitablesupport for the conveyor 
and consist of spaced uprights 52 having their 
1ower ends secured to a suitable foundation 53 
and theirupper ends held n speced relation by 
transverselyextending members54,al joined to 
gether to provide a rigld structure. The parti 
tions 23,which divide the drying chamber into 
independent zones,are also shown and are re 
movably supported upon lnwardly extendng 
members 55,which have ther outer ends con 
nected to the uprights52. These members 5$ ex 
tend inwardy at spaced intervals verticaly aná 
are adapted to support the partitions 23 so that 
the size of the zone8 may be waried to sult the 
dryingrequirements. Upon theinnersides of the 
end uprights $2 are rotatably Secured a plurality 
of sprocket wheels $$ dsposed one above the 
otherin vertical alignment and at both the for 
ward and rear ends of the drying chamber,as 
clearly8hown in Hg.5. Longltudnaly extending 
sprocket chains $T engage the sprocket wheels 5$ 
at theforward and rear ends of the drying cham 
ber,so as to prowide a plurality of horiz0ntaiy 
extending superimposed conveyors in paralel 
relatiori. "Y - 

Adjacent the innersides of the uprights 528re 
a plurality of Iongitudinally extending angies ?8, 
spaced one above the otherinvertical alignment, 
andwhich have theirinwardy extendinglegs se 
cured upon the members 55,while the upwardly 
extendingiegs are dsposed adjacent thesprocket 
wheels 56 and are connected by Z-bars 88 with 
the uprights52. These anglemembers.58 extend 
1ongiudinaly from adjacent the axes of the 
sprocket wheels 56 and act as a guide track and 

^suoport for the opposite ends of a pluralityof in 

75 

dependent holow.rols $0. At one end,prefer 
ablytheright-handend.asshowninFig.5,gulde 
plates 61are provided forguiding therols 60 
and consist of substantialy a flat metal strap 

3 
having a flange 62 for attaching the Same to the 
housing,a depending portion 63 and an arcuate 
portion 64 extending concentricaly with respect 
to the axis of the sprocket wheel adjacent-there 
to,the lower end being provided with an ofset 
flange 65 for attachment with the under side of 
the angle 58,As al of the connections at thls 
endareidentical,the explanation oftheconstruc 
tion of one wil sufice,Connected to the under 
·side of the uppermost angles 58 are Second guide 
members 66 which consist of a flat metal strap 
having an offset flange 6T for attachment to the 
underside of theangle 58and an arcuateportion 
68concentric with respect to the arcuate portion 
64 of the member 61 and its opposite end bent 
upwardly and inwardly to provide a fiange 69 for 
attachment with the underside of the angle 59? 
Theseguldemembers 61 and 6s arespaeed apart 
a suficient dstance to permit the rols 6ö to pass 
therebetween and are secured tothe angle mem 
berson both sides of the drying chamber. - 
At the opposite end of the drying chamber,or 

the left hand end,a8 viewed in Fig?5,the free 
ends of the uppermost angles 58 are connected 
with one end of a pair of spaced angles @ which 
extend through an opening I provided in the 
adjacent end of the housing of the drying cham? 
.ber,the opening being of suficient size to permit 
the rols 60 topass therethroughwithout later 
íerence,The lowermost angies 58 are similarly 
connected to one end of a pair of spaced angle8 
12,forming a continuation of the angle guide 
rais 58,and extend through a Suitable opening 
?$ adjacent the lower portion of the end wa? 
of the drying chamber to permit,1ikewise,the 
unrestrictedpassage of therols 60 throughwhich 
they are discharged from the drying chamber? 
Guide plates T? in the form of flat metal straps 
are provided forguidingthe rolls in their move 
ment between adjacent conveyors and consist of 
a fange T5 for attachment with the under side 
of the angle 58,a depending portion T?,to clear 

1@ 

3@ 

4@ 

theshaft ofthesprocketwhee156,anarcuatepor 
tion TT and an ofset flange T8 for attachment? 
with the underside of the alternate Bngle $8? 
Aguide plate 791n the form of a flatmetal strap 
has an ofset fange 89 for attachment with the 
underside of the intermedate &ngle?8,an arcu 
ateportion 84 concentric withthearcuateportion 
7T of the plate fé a flat horlzontai portion,an 
upwardy extending portion and a lateral hange 
82 for attachment with the under side of the 
intermediate angle 58. These gulding piätes arè 
spaced apart a suficient distance to permit the 
rolls 6@ to pass freely therebetween and the con 
struction at the oppositeend of the drier is such 
as to provide a continuous conveying System 
for the rols 60,the path of movement being 
backward and forward through the drying cham 
ber?rom the upperportion ofthe drying@hamber, 
at which the rols are charged,tothe lower por 
tion of the chamber at Which the rolls are dis 
charged. It is further to be noted that the rolls 
60 are charged into the drier and discharged 
from the drieratthe same end. Asthe construc 
tion of the conveyor is identical with respeet o 
thewarious decks,the description of one connec 
tion is believed to be suficient? 
The hollow rols $0 are fed lato the drier 

_throughtheopeningT18ndaresupported attheir 
opposite ends upon the angle members 58. The 
sprocket chains 5T have a plurality of inwardly 
extending rolers 83 secured thereto and are 
spaced at intervals therealong,so as to engage 
the opposite ends of a slngle roll and propel the 

4? 

3? 
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same along the angles or guide rails 58. As the 
rols 60 reach the end of the upper travel Of 
the Sprocket chain 57 they paSS around between 
the guide plates 61 and 66 and are propelled in 
the opposite direction by the return travel of 
the sprocket chain,the rols 60 being compelled 
to rotate due to the frictional contact with the 
angles or guide rails 58,As the rolls reach the 
forward end of the drying chamber they paSS 
between the guide plates 74 and i9 and, due 
to gravity,move downwardly into the SuCCeed? 
ing angles orguide rails 58 where they are again 
propelled in a like manner by the conveyor di? 
rectly beneath. The Sprocket Chain C0nveyOrS 
of each deck are connected by a Sprocket chain 
84,So as to operate in unison,and the lower? 
most conveyor may be driven by a Sprocket chain 
85 connected with a variable Speed device 86, 
which in turn is driven by an electric motor 8?. 
Any Suitable means for controlling the operation 
of the mot0r may be employed,as Well aS the 
motor being driven by any Suitable SOurce of 
Current Supply. - 
Heating coils 22,as already explained,extend 

transversely of the drier and are disposed im 
mediately beneath the path of movement 0f the 
rolls 60,as clearly shown in Fig,10. The outer 
ends of the coils terminate inwardly from the 
outer ends of the rolls 60 and are Supp0rted up0n 
1ongitudinally extending angles 88,which in turn 
are supported upon transversely extending chan 
nel members 89,the opposite ends of Which are 
connected to the uprights 52 at a point adjacent 
the inlet openings and eXhaust OpeningS for the 
drying medium. These heating COils may be 
Supplied with any heating medium Such as steam 
and are supplied from any suitable Source and 
controlled in any well known manner. The 
heating coils in the reSpective zones are inde 
pendently controlledso that diferent drying con 
ditions may be obtained in the reSpective z0nes 
to more eficiently dry the wet tubes which the 
rolls 60 are adapted to carry in their paSSage 
#hrough the drier. One of the important fea 
tures of the arrangement of the heating coils 
is their termination short of the ends of the 
rolls 60 in order to apply a greater amount of 
heat adjacent the central portion of the roll 
than at the ends. This construction,to a grea? 
extent,prevents the formation of Splits at the 
ends of the tubes as they are being dried with 
the result that a longer commercial tube may be 
produced. The rolls 60 are preferably made of 
heat Conducting material,s0 that the heat Will 
be transmitted directly to the tube within the 
roll with which it is in Contact and perforations 
90 are provided in the wall of the rolls to permit 
the heat to paSS therethrough fnto direct con 
tact with the wet tube. If it is found that the 
ends of the tubes are drying more rapidly than 
is desirable the perforations adjacent the ends 
of the rolls 60 may be eliminated or,as Shown 
in Fig,15,Sleeves 90" may be provided which are 
Slidably mounted upon the ends of the rols to 
wholly or partially cover the perforations until 
the proper drying condition is obtained. It wil 
be further noted that the wet tube is adapted to 
have a rolling engagement with the inner Sur 
face of the roll,which results in maintaining the 
tube in its cyindrical shape during the drying 
operation. 

It will be understood, of course,that under the 
ordinary circumstancesthe rolls 60 are not to be 
removed from the conveyingsystem and that the 
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drieris designed to accommodate a given number 
0f rolls,eachroll being adapted to receive a single 
Wet tube and to convey the Same throughthe dry 
ing Chamber,A charging and discharging device 
isthereforeprovidedforreceiving therolsas they 
are diSCharged from the drying chamber and Con 
Veying them to the point at which they are 
Charged into the drying Chamber,In the pres 
ent instance,an elevator 91 is provided and c0n 
SiStS Of a frame having Spaced uprights 92,the 
iOWer ends of which rest upon and are Secured 
to a Suitable foundation,preferably the Same as 
that which Supports the drying chamber. The 
upperends of the uprightsare heldinspaced rela 
tion by tranSversely extending channel members 
33 which have their ends Secured to the uprights 
in Such a manner as to provide a,rigid Structure, 
At the lower end of the frame bearings 94 are 
SeCured to the uprights and rotatably support a 
tranSverse shaft 95. A pair of sprocket wheels 
86are Keyed or otherwise secured to the opposite 
ends of the Shaft 95,but within the upright 
members 92,as clearly shown in Fig,8 and en 
gage a pair 0f upwardly extending Sprocket chains 
97. At the upper end of the frame adjustable 
bearing members 98 are Secured to the uprights 
92 and rotatably support a transversely extending 
Shaft 99,which has a pair of Sprocket wheels 100 
keyed Orotherwise secured to the oppositeends of 
the Shaft and likewise inside of the uprights 92. 
These Sprocket wheels receive and support the 
Sprocket Chains 97 and in effect provide anend? 
leSS Conveyor. The Sprocket chains97 havearcu 
ate fingers or projections 101 extending outward 
iy therefrom which are adapted to receive the 
0pp0Site ends of the rolls 60. These fingers are 
SpaCed apart along the conveyor chains 97 at any 
desired distances,but preferably should be spaced 
apart a distance Corresponding to,the spacing of 
the adjacent rolls 60,so,as the rolls 60 are dis 
Charged from the drying chamber through the 
Opening 73,the fingers f01 willengage the roIIsin 
Succession and convey the same upwardly to the 
point where they are charged through the open 
ings into the drying chamber. 
One end of the shaft 95 extends beyond the 

adjacent upright member 92 and is connected 
thrOugh a Suitable Worm drive 102with anelectric 
driving motor 103,the same being supported upon 
a plate 104 connected with the upright,asclearly 
shown in Fig.8. 

Details of the Spr0cket chain 97are moreclear 
1yShowninFig.9andincluderollers 105rotatably 
Carried bythe Sprocket chainand runningwithin 
guides 106,So as to provide an anti-friction con 
Struction for the Sprocket chain. Asthe rolls 60 
are provided with flanged ends 107 of eniarged 
diameter,the fingers 101 are cut away to corre 
SpOnd With the Shape of the ends of the rolls so 
that there is little chance for the rollsto become 
disengaged during their travel upon the elevator. 
A Switch 08is Secured to pneof the uprightsand 
has its operating memberin line with the rollers 
105,So as to be operated ?ereby for a purpose t0 
belater described. ??:? 
The Operation of the elevator is intermittent 

withreSpecttothe operation ofthedrierconveyor, 
Which,under normal operatingconditions,is con 
tinuOuS. ?t is necessary that the elevator be 
stopped initstravelinorderthata wet tube may 
be loaded into the rols and the dry tubes dis 
Charged from the rolls,The intermittent opera 
tion of the elevator,however,has no efect upon 
the Continuity of the operation of the drier con 
Veyor and ConSequently whether a wet tubé is 

10 

20 

30 

40 

4 5 

5 5 



10 

15 

,20 

2,089,129 
withina rolhas no efectuponthe drying of the 
Wettubes which arewithin otherrols. However, theoperationoftheelevatormustbesynchronized 
with respect to the operation of the drier con 
veyorand,therefore,the operationof the elevator 
motor 103 is controled by the operation of the 
drier conveyor. In Figs.68nd 7 8 detail of the 
Controlmeansisshown,althoughanyothermeans, 
may be employed,The shaft from one of the 
sprocket wheels 58 of the drier conveyor extends 
throughthe housing of the drier and has secured 
thereto an externalgear 1?9. Apinion 110isse 
cured upon a Shaft 111 rotatablyjournaled in the, 
housing andisin constantmeshwith the external 
gear 109,any suitable ratio between the meshing 
gears being maintained.The shaft 11f also has? 
secured thereto a disc 112 having an ofset ?3 
provided thereon,A Switch 144 is Secured to the 
drier housing and has an operating arm 115 dis-? 
posed in the path of movement ofthe ofset 113. 
Theswitch ?? issuitably connectedinthe circuit 
with the motor 103,as wil be later more fuly 
described,and,consequentiy,8s the ofset ?3 
makes one revolution the motor circuit?193.is 
momentarily ciosed with the result that the ele 
vatoris moved 8 dstance corresponding to the 
spacebetween taefagers 1?? 
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Asitisimpracticalto handlethewettubesafter 
they are formeá,due to the fact that·the tubes 
may become marked or otherwise exteriorlydam 
aged,an automatic means is provided by which 
?he wet tubes may be safely handled and expedi? 
tiousiyioadedinto the rols 60 upon the elevator. 
Inasmuch as the elevator 91 is intermittenty 
operated,the ioading of the wet tubes into ü6 
?oils 60 is alsointermittent andtheloading Oper&- 
tion is controlled by the movement of the elevator 
9??The 1oader 116 comprises 8 base or standard 
??adapted to besupportedupon a Suitablefoun? 
dation 118atasubstantialy higher elevationthan 
the foundation uponwhich the elevator 9? ls Sup 
ported,for a reason as will be more apparent as 
the description proceeds?This base 447 has se 
cured thereto a pair of spaced rods 19 which 
extend longitudinally and are Secured in brackets 
120attached tothe uppersurface of the base 11?? 
A member 12 isslidably mounted upon the rods 
19andisreciprocablymovablethereon bymeans 
of a pinion 122 which engages with a rack 123 
secured to the upper side of the base 11T? The 
Dinion 122isdriventhroughaworm driveconnee 
tion by a motor 2*secured to the member ??, 
thecurrent forthemotorbeingsuppliedfromary? 
suitabie source,as will later be more fuly de 
scribed? - - 

Asubstantialy U-shaped oradle 125i8rotataby 
supportedwithin the member12? and is normai? 
iyinalignment with one of the rols 60 which is 
tobe1oadedwith thewettube.The relationship 
of the crade,with respect to the rol upon the 
elevator,is clearlyillustratedin Figs.68nd 8,ft 
?s important in discharging a wet tube from he 
cradle into the roll 60 that practicaly no relative 
movement between the wet tube and the rol be 
permitted,otherwise a scarring.9? the tube.wi 
result. A rof engaging clutch 126 is, therefore, 
provided and is mounted at the rear end of the^ 
cradle 125, This clutch 128 comprises 8 cam 
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member121whichisslidableupon itssupportand 
isadaptedtoengage aplurality ofpivotedfingers, 
128,theouterendsofwhichareadaptedtoengage 
theinner surface of the roll 60,so as t0.rigidly, 
holdthetubeforrotation asthe cradle125is ror 
tated. The cohstruction ofthe clutch is more clearynustratedinFgs.11and13andwinbe 

morefuy described Amotor 129 is mounted 
upOn the slidable member 121 and has an actuat 
ing member which is connected to suitable ink 
age 130 for moving the clutch into and out of 
Clutching engagement?A motor 13? is also 
mounted upon the slidable member f2 and has? 
an actuating member forrotating the crade 125 
aboutitslongitudinalaxisthrougha suitablerack 
and pinion COnnection 132,A limit Switch 133 is 
mounted upon the slidable member 12? and haS 
an actuating arm 134 engageable with pins 135 
positioned at the limit of travel of the member 
124 for controling the operation of the motor 12@ 
and limiting the movement of the Slidable mem-… 
ber f21?Aswitch ?36 is mounted upon the mem 
ber 12? and has an actuating arm in the path of 
mOvement of the actuating?member upon the 
motor 29 which controls the operation of the 
motor,129,A switch 3},also carried by the 
slidable member ?2?,has an actuating member 

actuating member of the motor 129 and is adapt 
ed to be operated ugon the reverse movement oniy 
0f the motor 2@. A switch 3? is mounted in 
any Suitabie manner upon thesiiding member 124 
and has an actuating member in he path o@ 
movement of the actuating member of the motor 
13? forcontroling the operation of the Said mor 
tor. A manualy operable switca 439 is support 
ed upon the floor orfoundation, ?8 in 8 position 3 
convenient to the oferator and controls the op 
eration of the?intermittently operated elevator 
6?,so that the elevator wil be operated oniy aó 
Such time as & Wet tube ist0 be?0aded within the 
roll 6?? ^? - 

In Figs,11,12 and i3 a det&il of the ioading 
device 16 isshown. The motors 29 and 13? are 
preferably of the commercial type known as op 
erators or thrusters and are selected by reason 
of their Special adapta?ion to this device. A mo 
tor is prowided in the upper portion of the hous 
*ng which operates a centrifugal piston for rais 
ing the actuating member. The movement is 
rectilinear and any motor which is capable of 
producing rectilinear motion can be used in place 
of the motors herein shown,The cradie 125 is 
mounted for rotBry movement about its longitu 
dinal axis upon a shaft $4@,which has a reduced 
end 1?? journaled in ball bearings 42 Secured in 
the end of the member $2?. The end of theshaft 
14? extends beyond the end of the housing and 
hassecured thereto an externaigear 143,better 
shown in Fig,2,The housing also carries a 
stud 1?? upon whichis rotatably mounted a pin 
ion 4;Whic? is in constant mesh With the gear 
?83,The pinioß ??5 3lso has formed integra? 
therewithapinion f?6ofsmalerpitch diameter 
which mesnes Wi?a8 rack f8?secured to the actü" 
ating member &8 of the motor 34. The ratio 
of he gear connection is such as o rotate the 
Cradle a Suficient distance to discharge the We? 
tube from he Crgüe into the roi?? 
The forward ega@ of bhe shaft 40 is mounted in 

a plain bearing ig9 and has an extension 150 
which is connectedwith the cradle 425. Asleeve 
?51 issecured o the extension f50 so that it will 
rotatetherewithand hasa cylindrica1surface 152 

1 

,upon which the clutch member 126is.reciprocabiy 
8nd rot8tably mounted,A plurality of fingers 
128 are pivotaly mounted at 153 upon the for 
wardend of thesleeve 151 and haverearwardly 
extending portions supporting?rollers 154 which 
are adapted to engage with the cammed inner 
surface155 of the clutch 128. The forwardends 
of the angers 128 havesurfaces 156 which are 
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which is likewisein the path of movement of the, 
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adapted to engage with the inner Surface of the 
rol160,the roil being hereinshown in dotted lines 
to show the relationship between the fingers and 
roll just prior to the clutching engagement. 
?n the description of the operaßion of the de? 

vice,reference should be made to the Wiring dia? 
gramshown in Fig,14. The drying of fibertubeS 
is accomplished by placing the wet tubes within 
hollow rolls 60 made of perforated metal which 
are then Caused to roll through SuCCeSSive deCKS 
of the drier 20,The rollS 60 are introduCed at 
the top deck of the drierand are diScharged at the 
bottom deck of the drier at the Same end. The 
rols 60 are moved through the drier by Chain 
Conveyorsandit is one of the features of the drier 
that,regardless of whether a roll 65 contains a 
Wet tube,the 1ength of time required for a roll 
to make a round trip is alwayS COnStant. In 
otherwords,the movement of the rolis is Constant 
regardless of whether they are loaded with Wet 
tubeS. The feeder COnsists of tWo main UnitS, 
the elevatOr and the loader. The elevatOr is ar? 
ranged to 1ift the rolls 60,after they have been 
discharged from the drier,up to the top deCK 0f 
the drier where they roll into engagement With 
the drier Chain of the drier,The action of the 
elevat0r is intermittent aS eaCh roll Gö must be 
Stopped in its upWard travel for unioading and 
1oading. The loader is a Cradle arranged to re? 
Ceive a Wet tube,SC mOunted that it may be in? 
Serted into a roll rotated 180° and withdrawn. 
To prevent pOSSible SCufing of the tube,the Cradle 
is proVided With a ClutCh mechanism Which grips 
the rol during rotation,So that Cradle,tube and 
roll are turned Simuitaneously. The unloading 
Of the dry tubes may be done by hand as the rolis 
emerge frOm the drier,0r the dry tubes may be 
pushed from the rolls by the leading edge of the 
lOading Cradle. 
*he 0peration of the automatic feeder may be 

described as follows: 
The timing of the roll feeding is accomplished 

by a cam 12 driven from the chain drive of 
the drier proper. The Cam makes one revolution 
aS the drier chain advances one pitch,or one 
rOll Space. Each revolution switch ?* is mo 
mentarily closed which energizes contactor No,1 
COntrolling the elevator motor 63,The contac 
tOr is held closed through Switch 108,which is 
Opened by a cam On the elevator chain,thus 
stOpping the elevator when a roll has reached 
10ading position. It might be explainedthat nor 
naly ab0ut One roil per minute is fed into the 
drier and that the elevator cycle consumes only 
about ten Seconds,thus leaving the roli at rest 
in the loading position for about fifty seconds. 
?he Cycle of the1oading operation iscontroHed 

by Switch !57 whichis closed momentarily each 
reV0lution of the timing cam 12. The circuit 
is So arranged,however,that the loader will not 
reSpOnd t0the Cl0Sing of Switch 57 unlessswitch 
139 has.previously been momentarily closed by 
the manual operation of the operator. The rea 
S0n for this is that the production of wet tubes 
is variable and sometimes intermittent and it 
is desired that the operator,placing tubes on 
the loader,be relieved of the attention which 
WOuld be required if the 1oader operated every 
Cam revolution. Switch 139 is connected with 
a foot board in front of the 1oader,so that it 
may be closed automatically by the operator as 
he Steps upon the foot board while placing a 
tube in the cradle, - 
When the operator places a tube on the1oader 

he closes Switch 139. This closes contactor No,5 

2,039,129 
which then holds closed throughreversing Switch 
438,then in its normal "in° p0Sition,as ShOWn, 
The "in" side of reversing contactor No.2 Con 
?rolling the motor driving the loader cradle int0 
the roll is now ready to reSpond to an impulse 
from cam Switch 57. When COntact is made 
on No.3 the "in° c0ntact on No. 2 COntactOr 
closes starting motor 124 which drives the Cradle 
into the roll,which then must be in proper pO 
sition for 1oading through the relation of Cam 
Switches, 4 and i5?? 
WOWement 0f the Cradleint0the rollisarrested 

When reverSing Switch 434 Strikes a limit pin 135, 
as this SWitch is then Snapped to the then "Out" 
?0Sition,thus stopping motOr 424. AS SOOn aS 
SWitch #34 is thrown to "out" p0Sition ContaCt0r 
TNO?3 is Closed Starting Clutch thruster motOr 
129. This mot0r drives the hydraulic rig which 
Causes the clutch On the mot0r to grip the roll. 
At the end of its travel,after the clutch has 2 
gripped the roll,the Clutch thruster ClOSes SWitch 
i36 which energizes contactor No,4,which in 
turn Causes the Cradle reWolving thruster m0t0r 
?3f to Operate thus reWOlving the Cradle and rol 
180°,At the end of revolving thruster travel, 
Switch 38 is opened Which deenergizes contactor 
NO,3 causing clutch to release through the 
thruster reSuming its n0rmal p0Sition,Contactor 
No.4 meanWhile remaining closed and the Cradie 
therefore inverted,through its holding circuit 
thrOugh Switch 434. The clutch thruster on itS 
down Stroke momentarily closes Switch 437 en 
erg?zing the Out circuit on contactor No.2,which 
Holds closed through "out" Side of Switch i34. 
Thus the cradle is withdrawn from the roli by 
mot0r 124 untii reverSing Switch 3? strikes a 
limit pin 35 Which Snaps it to "in" position 
again,The breaking of the "out" circuit of 
Switch 434,stops motor 2*,deenergizes contaC 
tor No,5 and also deenergizes contactor No,4 
which Stops motor ?3 and allows the cradle to 
reSume its normal loading p0sition, 
While We have described the preferred embodi 

ment of the invention,it.is to be underst00d 
that We are not to be limited thereto inaSmuchas 
changes and modifications may be resorted to 
without departing from the Spirit of the inven 
tion as defined by the appended claims. 
Having thus described ourinvention,we claim: 
?. In an apparatus of the character described, 

a drying chamber divided into a plurality of 
10ngitudinally extending zones,a conveyor ex 
tending back and forth through said zones,a 
glurality of independent hollow perforated rolls 
ad8pted to be propelled by Gaid conveyor and to 
receive tubular articles to be dried,independ 
ently controlled heating meansinsaidzones,and 
a Circulating System for creating a fow of me 
dium longitudinally within said zones,the perfo 
rationS Of Said hollow rolls being such that the 
DaSSage of drying medium therethrough is con 
trolled and the rate of drying of end and inter 
mediate portions of the tubular articles is reg 
ulated. 
2,Tn an apparatus of the character described, 

8 drying Chamber divided into a plurality of 
10ngitudinaly extending zones,a conveyor ex 
tending back and forth through said zones,a 
plurality of independent holow perforated rols 
adapted to be propelled by Said conveyor and to 
reCeive tubular articles to be dried,independ 
ently Controlled heating means in said zonesand 
extending along the path of movement of said 
C0nVey0r,and independently controlled circulat 
ing Systems for creating fows of.medium 1ongi 
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öudinaly within said zones,the perforations of 
Said hollow rols being such that the passage of 
drying medium herethrough is controlled and 
?he rate of drying of end and intermediate por 
?ions of the tubular articles ls regulated. 

3. fn drying apparatus the combination of a 
Chamber,means for causing a fiow of drying 
Inedium longitudinaly within Said chamber,8 
Dlurality of elongated hollow rolls adapted to re 
ceive elongated tubular articles to be dried,st&- 
tionary means in Said chamber for Supporting 
and guiding said holow rols_and with which 
Dortions of the 1atter have rolling contact,and 
?means operable in Said Chamber for propelling, 
Said holl0w rolls along Said Supporting and guid? 
?ng means,said hollow rols being provided With 
perforations arranged such that the passage of 
drying medium therethrough is c0ntrolied 8nd 
?ne rate of drying of end and intermediate por 
?ions of the tubular articles is regulated, 

4. In drying apparatus the combination of 8 
Chamber,means for Causing a fiOW of drying 
medium 1ongitudinaliy within Said Chamber,a 
?lurality of elongated hollow rols adapted to 
receive elongated tubular artiCles,to be dried, 
stationary means in Said chamber forming a 
supporting track upon which Said holow rols 
are adapted to rol, and a convey0r operable in 
Said chamber for propelling Said holiow rolls and 
Causing the Same to roll along Said track,Said 
2oilow rolls being provided with perforations 

adapted toso regulate the passageof drying me 
dium that end and intermediate portions of the 
tubular artäcles are dried at substantially the 
Same rate. - 

5. In drying appparatus the Combination of 8 
Chamber,means for Supplying drying medium 
?hereto,a plurality of elongated hoilow rols 
adapted to receive eiongated tubulararticlesto be 
dried,conveyor means for movingsaid rolis along 
Said chamber,Said rolls being prowided with per 
forations for ?he paSSage of drying medium,and 
means Cooperating with the perforations adja 
cent the ends cf the rolls to control the passage 
Of drying medium and thereby regulate the rate 
of drying for öhe end portions of the tubular 
8?ticles? 
6,In drying 8pparatus he COmbination of 8 

chamber,means for Supplying drying medium 
thereto,a plurality of elongated holow rolls 
adapted to receive elongated tubular articles to 
be dried?Conveyor means for moving Said rolls 
along Said Chamber,Said rolls being prOVided 
With perforations for the paSSage of drying me 
dium,and Sidable sleeves on the end portions 
of the rolls to control the perforations of such 
end portions and thereby regulate the rate of 
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drying for the end portions of the ubular ar 
?iCleS? 
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