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application of excessive heat at the ends of the

) 6 Claims;
This invention relates to an apparatus for

“handling and drying wet fiber tubes in a manner
more efficient than those now employed and with

a considerable savings in the time required for

5 complete treatment of the tubes.

So that:the invention may be more readily
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

10 by the handling and drying apparatus will follow,
together with the conditions necessarily resulting
therefrom.

In the installation of electric and telephone
cables underground, fiber tubes are used as forms

15 or conduits which are imbedded in concrete, thus
. providing a continuous opening through which
the cables can be drawn.

These fiber tubes are made on & wet’ machine

- . of the usual type, similar to the way in which
20 paper is made, and then have to be dried and, as
they are very delicate, great care has to be used
in drying them properly. After the tubes-are dry
they are boiled in. pitch rendering them im-
pregnable to moisture and take the appearance

25 of cast iron pipe.

The tubes are of various sizes ra.nging from
114" to 4%’ inside diameter and are produced
in 5’ and 8’ lengths. The tubes are formed u
mandrels by wrapping the wet sheet material

50 around the mandrel until the-proper thickness is
obtained after which the operator slips them off
the mandrels. The 5’ lengths aré stood on end
upon trucks and placed in a drying room where
they require several days to dry thoroughly, de-

55 pending upon the sizes. The 8" lengths are too
long to stand on end and so other means of dry-
1hg 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

40 to less than five pounds when dry. They &re so

delicate that.if a wet tube were laid on the floor

before it was dry it would become flattened and

therefore in drying the tubes in 2 horizontal posi~

tion it is essential that they are centinuously
4a revolved.

Considerable difficulty is encountered in the
making of 8’ lengths of tubes and apparently the
trouble lies in the drying. The commercial
lengths are about 7’ and are shortened fo this ex-

50 tent as a result of so called splits. Splits occur
at the ends of the tube as a resuit of inefficient
and irregular drying. The end of the tubes have

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-.’

mercially desirable,

Tt 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 is
capable of handling the various sizes.of tubes,
more efficiently dry the tubes, and in general to

eliminate the objections heretofore existing !nr

methods at present employed. o
Another object of the invention is to provide a
drier for the wet tubes having zones through

15 .

which the tubes are conveyed and therein sub- -

-/ jected to different treatments so as to more ef-

ficiently equalize the removal of moisture from
the tubes.
Another object of the invention is to provide a

.conveyor for the tubes through the drler which

a tendency to dry first while the central portion -

dries last. In order, therefore, to sufficiently dry
55 the central portion of the tubes results in the

will operate at a constant speed irrespective of
whether tubes are disposed thereon.

Another object of the invention is to provide
means whereby the sizes of the respective zones
may be changed to suit the different drying re-
quirements.

Another object of the invention isto apply heat
to the tubes in such a manner as to effect sub-
stantially equal or uniform drying thereof, 50 a3
not to injure the tubes. -

Another object of the invention resides in pro-
viding a heaf transmitting roll to recetve the tube
and having apertures therethrough to admit the
heated drying medium into contact with the tube
to assist in the drying thereof.

Another object of the invention resides in main-
taining a rolling contact between the roll and
its associated tube,

Another object of the invent!on isto provide an

20

25

30

3

40

automatic feéeder for handling the wet tubes as
they come from the wet tube forming machine. .
Another object of the present invention is to .

provide an automatic conveyor or elevator for
recelving and discharging the rolls from and Into
the drier, the operation of which is synchronized
with respect to the drier operation.

With the objects above indicated and other
objects hereinafter explained in view the inven-

“tion resides in the construction of the apparatus

45

50

and the method accomplished thereby, as herein- N

after described and claimed,
Referring to the drawings:

Pigure 115 a side elevational view of a drier em-

hodying the invention and showing more clearly

65
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2
the arrangement of the drying medium circulat-
ing systems for the various zones;

Fig. 2 is a top plan view of the drier shown in
Fig. 1;

Fig. 3 is an end elevational view of the drier
shown in Fig. 1 with portions broken away to bet-
ter illustrate the arrangement of the zones and
their respective circulating systems.

Fig. 4 is a top plan view of one of the dis-
charge nozzles employed in the drier, a portion
being broken away to more clearly show the
construction;

Fig. 5 is a side elevational view on an enlarged
scale of the elevator and the drier with portions
of the latter broken away to more clearly illus-
trate the construction of the roll conveying
mechanism;

Fig. 6 is a top plan view of that shown in Fig.
5 and also showing the relative position of the
feeding apparatus;

Fig. 7 is a sectional view taken on line T—I1
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 feedmg appa-
ratus;

Fig. 9 is a fragmentary sectional view on an
enlarged scale taken on line 9—8 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 construction;

Fig. 12 is an end view of the cradle revolving
mechanism;

Tig. 13 is an end elevational view of that shown
in Fig. 11 with portions broken away to more
clearly illustrate the details of construction;:

Fig. 14 is a wiring diagram of the electrical
circuit employed for operating the feeding ap-
paratus, elevator and drier.

Fig. 15 is a partial vertical sectional view on
the order of Fig. 10 but showing a modified form
of article carrying roll.

In the drawings, referring particularly to Figs.
1 to 3, inclusive, there is illustrated a drier which
forms g part of the present apparatus and dis-
closes the drying medium circulating systems for
the respective zones into which the drying cham-
ber is divided. The drying chamber is indicated
by the numeral 280 and-may consist of the usual
type of insulated housing of sufficient size to
accommodate the number of tubes which it is
desired to handle. A plurality of superimposed
conveyors 21 are arranged within the drying
chamber and are adapted to convey the rolls
containing the wet tubes back and forth through
the drying chamber, the details of which will be
later 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 longitudinally 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 longitudinally and in superim-
posed relation vertically. ‘These partitions 23
may be located in any desired manner within
the drying chamber, depending upon the drying
requirements, and the heating coils in each of

2,080,120

the respective zones are independently controlled
by any suitable means familiar to those skilled
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 efficiently dry the
wet tubes as they are conveyed through the
zones successively. The upper zone A, which is
located above the upper partition 23, is supplied
with any suitable drying medium such as air,

o

through a plurality of transversely extending

and horizontally disposed nozzles 24 located 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
conveyors and which nozzles will be termed in-
let nozzles. At the opposite 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 nozzles 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 27 has one end
secured to the cuter 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 of 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 cutlet of
the fan is connected 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 lower
end extending downwardly along the side of the
drying chamber and connected with the inlet
nozzles 24 in a manner similar to the nozzles 25.

The zone B is supplied with drying medium in
a similar manner having inlet nozzles 33 and
exhaust nozzles 34. The exhaust nozzles are sup-
ported within openings provided in the side of
the housing of the drying chamber and communi-
cate with a duct 35 which has its lower end se~
cured to the housing and extending over the
openings provided for the nozzles 34. The upper
end of the duct 35 connects with the inlet side

‘of a fan housing 36, while the outlet side of the

fan housing is connected to one end of a duct
371 extending along the top and upon the outer
side of the housing of the drying chamber. The
opposite end of the duct 37 extends downwardly
along the side of the housing in a manner simi-
lar to the duct 33 and is connected to the housing
so as to 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
chaft 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 zone C is also provided with an inde-
pendent circulating system and has a plurality of
inlet neczzles 80 secured within suitable openings
in the side of the housing in the drying chamber
and with exhaust nozzles 41 having their ends se-

20
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.I cured within openings 42 provided in the houslng

5

io

of the drying chamber, as clearly shown in Fig. 3.

A duct 43 has its lower end secured to the hous-

ing and extends over the openings 42, while the
upper-end is connected with the inlet side of.a
fan housing 44 secured to the top of the housing
of the drying chamber. The outlet side of the
- fan housing is connected with one end of a duct
45 which extends along the top of the housing
and has its opposite end extending downwardly
in & manner similar to the duct 43, being con-

nected to the outside of the housing and extend-

" ing over the openings therein provided for the

15

inlet nozzles 40, A fan is provided within the
housing 86 and has a shaft extending outwardly

therethrough to which is secured a pulley 46 with .

which a belt 47 engages and is.connected with
any suitable source of power for rotating the fan.

" Upon the top of the ducts 31 and 40 an exhausi

20

w
&

30

40 -

45

50

80

48 is connected and communicates with the in-
terior of the ducts, so that. a portion of the dry-
ing medium may be exhausted to atmosphere
therethrough, the quantity of exhausted medium
being conirolled by a valve 48 secured within
the exhaust 48. A louvre damper 50 is provided
in the duct 35 for exhausting, if desired, & por-
tion of the circulating medium passing through
the duet 37. Inasmuch as each of the drying
medium circulating systems is independently con-
trolled, variation in the rate of flow may be ob-
taineq.

In Figs. 5 and 10 the interior construction of '

the drying chamber is illustrated in detail.
Frames 54, such as shown in ¥ig. 10, are provided
at the forward and rear.ends of the drying cham-

ber to provide 8 suitable suppor}{ for the conveyor -

and consist of spaced uprights 32 having their
lower ends secured to a suitable foundation 53
"and their upper ends held in spaced relation by
transversely extending members 54, all joined to-
-gether to provide a rigid structure. The parti-

tionis 23, which divide the drying chamber into

independent zones, are also shown and are re-
movably supported uper inwardly extending
members 58, which have their outer ends con-
nected to the uprights 52. These members 55 ex-
-tend inwardly at spaced intervals vertically and
are adapted to support the partitions 23 so that
the size of the zones may be varied to suit the
drying requirements. Upon the inner sides of the
end uprights §2 are rotatably secured & plurality

.of sprocket wheels 56 disposed one above the
other in vertical alignment and at both the for-

waid and rear ends of the drying chamber, as

5 clearly shown in Fig. 5. Longitudinally extending

sprocket chains $7 engage the sprocket wheels 86
at the forward and rear ends of the drying cham-
ber, s0.as to provide a plurality of horizontally
extending superimposed conveyors in parallel
relation.

- Adjacent the inner sides of the uprights 52 are

a plurality of longitudinally extending angles §8,
spaced one above the other in vertical alignment,

".and which have their inwardly extending legs se-

66

70

cured upon the members 55, while the upwardly
extending legs are disposed adjacent the sprocket

‘wheels 56 and are connected by Z-bars §9 with

the uprights 52. These angle members.§8 extend

longitudinally from adjacent the axes of the -
. sprocket wheels 56 and act as a guide track and

\'moport for the opposite ends of a plurality,of in-

k(]

dependent hollow rolls 80. At one end, prefer-
ably the right-hand end,.as shown in Fig. 5, guide
plates 61 are provided for’ guiding the roils 60
and consist of substant&ally a ﬂat metal strap

‘charged.

3

having a flange 62 for attaching the same to the
housing, & depending portion 63 and an arcuate

" portion 64 extending concentrically with respect
‘to the axis of the sprocket wheel adjacent-there-

to, the lower end being provided with an offset
flange 65 for attachment with the under side of

the angle 58. As all of the connections at this

-end are identical, the explanation of the construc-

tion of one will 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 67 for attachment to the
under side of the angle 58 and an arcuate portion

. 68 concentric with respect to the arcuate portion

64 of the member 61 and its opposite end bent
upwardly and inwardly to provide a fiange 68 for
attachment with the under side of the angle §C.
These guide members 61 and 66 are spaced apart
a sufficient distance to permit the rolls 60 to pass

therebetween and are secured to the angle mem- o

bers on both sides of the drying chamber.

At the opposite end of the drying chamber, or
the left hand end, as viewed in Fig. 5, the free
ends of the uppermost angles 58 are connected
with one end of a pair of spaced angles 70 which
extend through an opening 7! provided in the
adjacent end of the housing of the drying cham-

_ber, the opening being of sufficient size to permit

the rolls 60 to pass therethrough without inter-
ference. The lowermost angles 58 are similarly
connected to one end of & pair of spaced angles
72, forming & continuation of the angle guide
rails 58, and extend through a suitable opening
73 adjacent the lower portion of the end wall
of the drying chamber to permit, likewise, the
unrestricted passage of the rolls. 60 through which
they are discharged from the drying chamber.
Guide plates 14 in the form of flat metal straps
are provided for guiding the rolls in their move-

. ment between adjacent ¢onveyers and consist of

a flange 16 for attachment with the under side

10

25

30

30

40

of the angle §¢, a depending portion 1€, to clear

the shaft of the sprocket wheel §6, an arcuate por-

tion 11 and an offset flange 18 for attachment.

with the underside of the alternate angle §8.
A guide plate 78 in the form of & filat meta! strap
has an offset fiange 80 for attachment with the
underside of the intermediate dngle 58, an arcu-
ate portion 81 concentric with the arcuate portion
71 of the plate 7£, a flat horizontal. portion, an
upwardly extending portion and a lateral flange
82 for attachment with the under side of the
intermediate angle §8. These guiding piates are
spaced apart & sufficient distance to permit the
rolls 62 to pass freely therebetween and the con-

‘struction at the opposite-end of the drier i3 such

as to provide a continuous conveying system

backward and forward through the drying cham-
ber from the upper portion of the drying chamber,

" at which the rolls are charged, to the lower por-

tion of the chamber at which the rolls are dis<

60 are charged into the drier and discharged
from the drier at the same end. As the construe-
tion of the conveyor is identical with respeet to
the various decks, the description of one conneo-
tion is believed to be sufficient.

The hollow rolls 60 are fed into the drier

through the opening 71 and are supported at their *

opposite énds upon the angle members §8. The
sprocket chains 87 have a plurality of inwardly
extending rollers 83 secured- there'o and are
spaced at intervals therealong, so as_ to engage

‘the opposite ends of a single roll and propel the

It is further to be noted that the rolls .

4%

30

‘for the rolls 60, the path of movement being -
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same along the angles or guide rails 58. As the
rolls 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 rolls 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
beiween the guide plates 74 and 79 and, due
to gravity, move downwardly into the succeed-
ing angles or guide rails 58 where they are again
propelled in a like manner by the conveyor di-
rectly beneath. The sprocket chain conveyors
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 87.
Any suitable means for controlling the operation
of the motor may be employed, as well as the
motor peing driven by any sultable 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 of 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 supported upon
longitudinally 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 controlled so that different drying con-
ditions may be obtained in the respective zones
to more efficiently dry the wet tubes which the
rolls 60 are adapted to carry in their passage
through 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 great
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, so 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 into 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 80’ may be provided which are
slidably mounted upon the ends of the rolls to
wholly or partially cover the perforations until
the proper drying condition is obtained. It will
be further noted that the wet tube is adapted to
have a rolling engagement with the inner sur-
face of the roll, which resulls in maintaining the
tube in its cylindrical shape during the drying
operation.

It will be understood, of course, that under the
ordinary circumstances the rolls 68 are not to be
removed from the conveying system and that the

2,089,129

drier is designed to accommodate & given number
of rolls, each roll being adapted to receive a single
wet, tube and to convey the same through the dry-
ing chamber. A charging and discharging device
is therefore provided for receiving the rolls as 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 con-
sists of a frame having spaced uprights 92, the
lower ends of which rest upon and are secured
to a suitable foundation, preferably the same as
that which supports the drying chamber. The
upper ends of the uprights are held in spaced rela-
tion by transversely extending channel members
93 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 34 are
secured to the uprights and rotatably support a
transverse shaft 95. A pair of sprocket wheels
86 are 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 of upwardly extending sprocket chains
87. 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 or otherwise secured to the opposite ends of
the shaft and likewise inside of the uprights 92.
These sprocket wheels receive and support the
sprocket chains 97 and in effect provide an end-
less conveyor. The sprockef chains 97 have arcu-
ate fingers or projecticns {01 extending outward-
ly therefrom which are adapted to receive the
opposite 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 torthe spacing of
the adjacent rolls 60, so, as the rolls 60 are dis-
charged from the drying chamber through the
opening 13, the fingers {01 will engage the rolls in
succession and convey the same upwardly to the
point where they are charged through the open-
ings 7f 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 182 with an electric
driving motor {03, the same being supported upon

a plate 104 connected with the upright, as clearly

shown in Fig. 8.

Details of the sprocket chain 97 are more clear-
1y shown in Fig. 9 and include rollers {05 rotatably
carried by the sprocket chain and running within
guides 106, so as to provide an anti-friction con-
struction for the sprocket chain. As the rolls 60
are provided with flanged ends (07 of enlarged
diameter, the fingers 108§ are cut away to corre-
spond with the shape of the ends of the rolls so
that there is little chance for the rolls to become
disengaged during their travel upon the elevator.
A switch 108 is secured to one of the uprights and
has its operating member in line with the rollers
128, so as to be operated thereby for a purpose to
be later described. .

The operation of the elevator is intermittent
with respect to the operation of the drier conveyor,
which, under normal operating conditions, is con-
tinuous. It is necessary that the elevator be
stopped in its travel in order that a wet tube may
be loaded into the rolls and the dry tubes dis-
charged from the rolls. The intermittent opera-
tion of the elevator, however, has no effect upon
the continuity of the operation of the drier con-
veyor and consequently whether a wet tube is
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‘within a roll has no effect upon the drying of the
wet tubes which are within other rolls. However,

the operation of the elevator must be synchronized

with respect to the operation of the drier con-
g veyor and, therefore, the operation of the elevator
motor 108 is controlled by the operation of the
drier conveyor. In Figs. 6 and 7 a detail of the

control means is shown, although any other means -

may be employed. 'The shaft from one of the
sprocket wheels 56 of the drier conveyor extends
through the housing of the drier and has secured
- thereto an extérnal gear 1#9. A pinion #10 is se-

10

cured upon a shaft {11 rotatably journaled in the .

housing and is in constant mesh with the external
gear {09, any suitable ratio between the meshing
gears being maintained. The shaft {1f also has,
secured thereto a disc 112 having an offset #(3
provided thereon. A switch {4 is secured to the
drier housing and has an operating arm (15 dis-,
posed in the path of movement of the offset 113.
‘The switch {14 is suitably connected in the circuit
with the motor 103, as will be later more fully
described, and, consequently, as the offset {3
makes one revolution the motor circuit {03 is
momentarily closed with the result that the ele-
vator is moved s distance corresponding to the
space between the fingers {81,
" Asitis impractical to handle the wet tubes after
© - they are formed, due to the fact that the tubes
30 may become marked or otherwise exteriorly dam-
aged, an automatic means is provided by which
the wet tubes may be safely handled and expedi-
tiously leaded into the rolls 60 upon the elevator.
Inasmuch as the elevator 81 is intermittenily-
operated, the loading of the wet tubes into the
rolis 60 is also intermitient and the loading opers-
tion is controlled by the movement of the elevator
8(. The loader 116 comprises a base or standard
i {7 adapted to be supported upon a suitable foun-
dation 118 at a substantially higher elevation than
the foundation upon which the elevator 8! is sup-
poried, for a reason as will be more appatent as
the description. proceeds. This base {17 has se-
cured thereto a pair of spaced rods {19 which
extend longitudinally and are secured in brackets
120 attached to the upper surface of the base H 7.
A member {21 is slidably mounted upon the rods
§ {9 and is reciprocably movable thereon by means
of & pinion §22 which engages with a rack 123
secured to the upper side of the base {47.  The
pinion 122 is driven through a worm drive connec-
tion by & motor £2& secured to the member 120,
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the current for the motor being supplied from any .

suitable source, as will later be more fully de-
scribed. : : . -

A substantially U-shaped cradle 125 is rotatably
supported within the member {24 and is normal-
1y in alignment with one of the rolis 80 which is
to be loaded with the wet tube. The relationship
of the cradle, with respect te the roll upon the '
elevator, is clearly illustrated in Figs. 6 and 8, It
is important in discharging a wet tube from the
cradle into the roll 60 that practically no relative
movement between the wet tube and the roil be
permitted, otherwise a scarring of the tube will
result. A roll engaging clutch 126 is, therefore,
provided and is mounted at the rear end of the

_cradle 125, This clutch 128 comprises a cam
"0 member 121 which is slidable upon its support and

56

8.

o5

128, the outer ends of which are adapted to erigage

the inner surface of the roll 60, so as to rigidly .

hold the tube for rotation as the cradle 125 is ror
tated. The construction of -the clutch is more-
76 clearly fllustrated in Figs. 11 and 13 and will be

-of their special adaptation to this device.

‘ing the actuating member.

is adapted to engage a plurality of pivoted fingers -

. 8
more, fully described. .A motor 129 is mounted ..
upon the slidable member 121 and has an actuat-
ing member which is connected to suitable link-
age 130 for moving the clutch inte and out of
clutching engagement. A motor 3! 'is also g
mounted upon the slidable member 12§ and has,

.an actuating member for rotating the cradle 126

about its longitudinal axis through a suitable rack
and pinion tonnection 132. A limit switch 133 is

"mounted upon the slidable member 12§ and has 10

an actuating arm {34 erngageable with pins 135
positioned at the limit of travel of the member

§21 for controlling the operation of the motor {24
and limiting the movement of the slidable mem--
ber i21. A switch 436 is mounted upon the mem-~ 15
ber 121 and has an actuating arm in the path of
movement of the actuating. member upon the
motor §25 which controls the operation of the
motor- 128. A switch 137, also carried by the
slidable member 12§, has an actuating member 20

- which is likewise in the path of movement of the

actuating member of the motor 129 and is adapt-
ed to be operated upon the reverse movement oniy
of the motor {29. A switch (38 is mounted in .
any suitable manner upon the sliding member 121 25
and has an actuating member in the path of
movement of the actuating member of the motor
131 for controlling the operation of the said mo-
tor. A manually operablé switch §39 is support-
ed upon the floor or foundation 148 in g position- 50
convenient to the operator and controls the op-
eration of the.intermittently operated elevator
81, so that the clevator will be operated only at
suchstime as & wet tube is to be loaded within the
roll 69. - .
In Pigs. 11, 12 and 18 o detail of the loading
device (16 is shown. The motors (28 and (31 are
preferably .of the commercial type known as op-
erators or thrusters and are selected by reason
A mo- 49
tor is provided in the upper portion of the hous-
ing which operates a centrifugal piston for rais-
The movement is
rectilinear and any motor which is capable of
producing rectilinear motion can be used in place 45
of the motors herein shown. The cradle 12§ is ~
mounted for rotery movement about its longitu-
dinal axis upon 2 shafi 148, which has a reduced
end (4§ journaled in ball bearings {42 secured in
the end of the membper {28, The end of the shaft 50
181 extends beyond the end of the housing and
has ‘secured thereto an external gear {43, better
shown in Fig, 12. The housing also carries &

138

“stud 148 upon which is rotatably mounted a pin-

ion 145 which is in constani mesh with the gear 5§
§43. The pinion 0145 also has formed integral
therewith 2 pinion 146 of smaller pitch diameter
which meshes with a rack {47 secured to the actu-
ating member (48 of the motor 134, The ratio
of the gear connection is such as to rotate the 9
cradle & sufficient distance to discharge the wet
tube from the cradle info the roll. .
The forward end of the shaft 140 is mounted in
2 plain bearing (43 and has an exfension (50
which is connected with the cradle 125. A sleeve 65
151 is secured to the extension 150 so that it will -
rotate therewith-and has a cylindrical surface 152

.upon which the clutch member (26 is.reciprocably ‘

and rotatably mounted. ‘A plurality of fingers
128 are pivotally mounted at 153 upon the for- 7o

‘ward end of the sleeve 151 and have rearwardly

extending portions supporting rollers 154 which

‘are adapted to engage with the cammed inner

surface 155 of the clutch 125. “The forward ends
of the fingers 128 have. surfaces 156 which are 78
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adapted to engage with the inner surface of the
roll 60, the roll being herein shown in dotted lines
to show the relationship between the fingers and
roll just prior to the clutching engagement.

In the description of the operation of the de-
vice, reference should be made to the wiring dia-
gram shown in Fig. 14. The drying of fiber tubes
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 drier and are discharged at the
bottom deck of the drier at the same end. The
rolls 60 are moved through the drier by chain
conveyors and it is one of the features of the drier
that, regardless of whether a roll 63 contains a
wet tube, the length of time required for a roll
to make a round ftrip is always constant. In
other words, the movement of the rolls 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 lift the rolls 80, after they have been
discharged from the drier, up to the top deck of
the drier where they roll into engagement with
the drier chain of the drier. The action of the
elevator is intermittent as each roll 68 must be
stopped in its upward travel for un’cading and
loading. 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 scuffing of the tube, the cradle
is provided with a clutch mechanism which grips
the roll during rotation, so that cradle, tube and
roll are turned simuitaneously. The unloading
of the dry tubes may be done by hand as the rolls
emerge from the drier, or the dry tubes may be
pushed from the rolls by the leading edge of the
loading cradle.

The operation of the automatic feeder may be
described as follows:

The timing of the roll feeding is accomplished
by a cam {i{2 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. Hach revolution switch [{& is mo-
mentarily closed which energizes contactor No. 1
controlling the elevator motor §83. 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
loading position. It might be explained that nor-
mally about one roll per minute is fed into the
drier and that the elevator cycle consumes only
about ten seconds, thus leaving the roll at rest
in the loading position for about fifty seconds.

The cycle of the loading operation is controlled
by switch 157 which is closed momentarily each
revolution of the timing cam [12. The circuit
is so arranged, however, that the loader will not
respond to the closing of switch {57 unless switch
139_ has previously been momentarily closed by
the manual operation of the operator. The rea-
son 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 loader operated every
cam revolution. Switch (39 is connected with
8 foot board in front of the loader, 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 the loader
he closes switch 139. This closes contactor No. 5
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which then holds closed through reversing switch
134, then in its normal “in’ position, as shown,
The “in” side of reversing contactor No. 2 con-
trolling the motor driving the loader cradle into
the roll is now ready to respond to an impulse
from cam switch 157. When contact is made
on No. 3 the “in” contact on No. 2 contactor
closes starting motor 124 which drives the cradle
into the roll, which then must be in proper po-
sition for loading through the relation of cam
switches 114 and 157,

Movement of the cradle into the roll is arrested
when reversing switch {34 strikes a limit pin {35,
as this switch is then snapped to the then “out”
position, thus stopping motor 124. As soon as
switch 134 is thrown to “out” position contactor
No. 3 is closed starting clutch thruster motor
129. This motor drives the hydraulic rig which
causes the clutch on the motor to grip the roll.
At the end of its travel, after the clutch has
gripped the roll, the clutch thruster closes switch
i36 which energizes contactor No. 4, which in
turn causes the cradle revolving thruster motor
181 to operate thus revolving the cradle and roll
180°. At the end of revolving thruster travel,
switch 138 is opened which deenergizes contactor
No. 3 causing clutch to release through the
thruster resuming its normal position, contactor
No. 4 meanwhile remaining closed and the cradie
therefore inverted, through its holding circuit
through switch 134. The clutch thruster on its
down stroke momentarily closes switch {37 en-
ergizing the out circuit on contactor No. 2, which
holds closed through “out” side of switeh i34.
Thus the cradle is withdrawn from the roll by
motor 124 until reversing switch {34 strikes a
limit pin {35 which snaps it to “in” position
again., The breaking of the “out” circuit of
switch 134, stops motor {24, deenergizes contac-
tor Mo, 5 and also deenergizes contactor No. 4
which stops motfor §3! and allows the cradle to
resume its normal loading position.

While we have described the preferred embodi-
ment of the invention, it is to be understood
that we are not to be limited thereto inasmuch as
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 our invention, we claim:'

i. In an apparatus of the character described,
a drying chamber divided into 2 plurality of
longitudinally extending zones, a conveyor ex-
tending back and forth through said zones, a
plurality of independent hollow perforated roils

adapted to be propelled by said conveyor and to 5:

receive tubular articles to be dried, independ-
ently controlled heating means in said zones, and
a circulating system for creating a flow of me-
dium longitudinally within said zones, the perfo-
rations of said hollow rolls being such that the
passage 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. In an apparatus of the character described,
e drying chamber divided into a plurality of
longitudinally extending zones, a conveyor ex-
tending back and forth through said zones, a
plurality of independent hollow perforated rolls
adapted te be propelled by said conveyor and to
receive tubular articles to be dried, independ-
ently controlled heating means in said zones anad
extending along the path of movement of said
conveyor, and independently controlled circulat-
ing systems for creating flows of medium longi-
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tudinally within said zones, the perforations of
said hollow rolls being such that the passage of
drying medium therethrough is controlled and
the rate of drying of end and intermediate por-
iions of the tubular articles is regulated.

3. In drying apparatus the combination of a
chamber, means for causing a flow of drying
medium longitudinally within said chamber, &
plurality of elongated hollow rolis adapted to re-

_ceive elongated tubular articles to be dried, sta-

tionary means in said chamber for supporting
and guiding said hollow rolls and with which
portions of the latter have rolling contact, and

.means operable in said chamber for propelling:

said hollow rolls along said supporting and guid-
ing means, said hollow rolls being provided with
perforations arranged such that the passage of
drying medium therethrough is controlled and
the rate of drying of end and intermediate por-
tions of the tubular articles is regulated.

4. In drying apparatus the combination of &
chamber, means for causing a flow of drying
medium longitudinally within said chamber, a

" plurality of elongated hollow rolls adapted to

receive elongated tubular articles to be dried,
stationary means in said chamber forming a
supporting track upon which said hollow rolls
are adapted to roll, and a conveyor operabie in
said chamber for propelling said hollow rolls and
causing the same to roll along said track, said
nollow rolls being provided with perforations

7
adapted to so regulate the passage-of drying me-
dium that end and intermediate portions of the
tubular articles are dried st substantially the
same rate.

5. In drying appparatus the combination of &
chamber, means for supplying drying medium
thereto, a plurality of elongated hollow rolls
adapted to receive elongated tubular articles to be
dried, conveyor means for moving said rolis along
sald chamber, said rolls being provided with per-
forations for the passage of drying medium, and
means cooperating with the perforations adja-
cent the ends of the rolls to control the passage
of drying medium and thereby regulate the rate
of drying for the end portions of the tubular
articles,

8. In drying apparatus the combination of &
chamber, means for supplying drying medium
thereto, 2 piurality of elongated hollow 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 ine-
dium, and slidable sleeves on the end portions

of the rolls to control the perforations of such ¢

end portions and thereby regulate the rate of

[

drying for the end portions of the ftubular ar- -

ticles.
ARTHUR J. VANCE.
RICHARD C. MOORE.
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