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6 Claims.-

: 1

This invention relates to drier druin construc-
tions  adapted for withstanding high internal
pressures and equipped with efficient condensate
retnoval devices. Specifically the invention deals
with dippers for internally grooved drier drums.

According to this invention -drier drums or
cylinders are internally grooved to provide =
plurality of inwardly projecting circular ribs sep-
arated By troughs or srooves. The body of the
cylinder is rigidified by the ribs and can be quite
thin at the valley portions between the ribs so
a5 to efficiently conduet heat from steam or other
* ‘heating ‘Auid in the e¢ylinder to the exterior dry-
ing surfate of the cylinder. The grooved drum

of eylinder constiuction makes bossible produc--

tion of Felatively lightweight thin ‘Walled heat
conducting drums that are sufficiently strong to
withstand high interrizl “Pressures of steam or
. other heating fluid. Asa result of this divm con-
struction high steam pressures can be used in
the ditum to moie efficiently heat the cylinder
surface of the drum.
Removal of steam or other heating fuid con-
. dénsate from the interior of the grooved drum
to prevent formation of insulating layers or pools
of condensate in the grooves is made possible,
according to ‘this inventicn, by ‘dipper. devices
which extend lengthwise in the eylinder and have
projections extending info the valleys or grooves.

In a first illustrated embodimeént of ‘the inven- g

tion, these projections take the forim of teeth or

(CL 34—125)
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groove fitting tabs on the back wall of a scoop -

which has a top wall overlying the ribs and pro-
viding an inlet nozzle to a chamber closed by the
toothed or tab equipped back wall. A drain line
is provided Tor exhausting the ‘interior of the
scoop. In a ‘second illustrated embodiment of
~ the invention, a header pipe extends lengthwise
of the cylinder interior anhd has a lip member
projecting forwardly therefrom to ovérlie the
ribs. Angle members define troughs under ‘the
lip between the header and apertured front walls
sdated in the ‘grooves. Fluid passes through the
apertures in these front walls under the lip into
and through the troughs into the header. In 4
third illustrated embodiment of the ‘invention,
the hedder pipe is equipped with forwardly pro-
jecting ‘tubes which extend into the grooves. In
some instances only some of the grooves or
troughs in the eylinder receive fluid ‘conducting
tubes or conduit devices. For example in the il-
lustrated third ‘embodimerit -of ‘the ifivention the
tubes only extend into alternate grooves.
It is ‘then gh-object of ‘this invention to preo-
vide aheating éslinder ‘ot drymg ‘drim ‘eonstruc-

40

45

_tatany mounted in bearmgs
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tion havmg an- internally grooved shell and a
dipper or condensate removal device extending
into the grooves of the shell.

A further object of the invention is to provide
an Internally grooved drier drum with a dipper
having local portions extending into the grooves
of fthe shell to remove fluid therefrom.

A still further object of the invention is. fo
provide a dipper construction for internally
grooved drisr drums or heating cylinders.

“A.still further object of the invention is to pro-
vide ‘a drier drum construction for paper ma-
chines and the like which has an internally
ribbed  drier shell and a dipper extending into -
valleys between the ribs for removing steam con-
densate ‘or the like from the shell.

‘Othet and further ohjects of the invention will
be apparent to those skilled in the art from the
following detailed description of the annexed
sheets of ‘drawings which; by way of preferred
example only illustrate several embodinirents of
the invention:

- On the drawings:

~Figure 1 is 4 side elevational view, with parts
invertical cross ‘section, illustrating an internally
grooved drier drum equipped with one foerm of
dipper -construction seccording to this invention.

Figure 2 is & transverse fragmentary cross see-
tional view, with parts in end -elevation, taken
along the line IT—II of Fig. 1.

Pigure 3 is a fragmentary longitudinal cross
sectional view, with parts in side elevation, taken
along the Jine TI—III of Fig. 2.

' Figure 4 is g view similar ‘to Fig. 2 but illus-
trating g first. modified embodlment of thie in-
vention.

“Figure 5 is a longitudinal cross sectional view,
with parts in side «elevation, taken along the line
V=~V -of Fig. 4.

‘Figure 6 is a Tongitudinal cross sectional viex
with ‘parts in elevation, taken along the line VI——-
YT of Fig. 4.

Figure 7 is a view similar to Flg 2 but iltus-
trating ' ‘third embodiment of the invention.

Pigure 8 is-a longitudinal eross sectional view,
with parts in side elevation, taken along the line
VI—VIII of Fig. 7.

As shown on the drawings:

In Fig. 1 the reference numeral 0 des1gnates
generally a drier drum construction having e
cylmdrmal shell' ‘H closed at its ends by end
heads 12, 12 carrying axles 13, 13 which .are ro-
M on suppo‘r’t
stands ‘I5. -

The axles 13 have’ portxons 134 extendmg itito .
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the shell i1 from the heads or ends 12 and re-
ceiving a separating plate (6 between their
proximate inner ends. The plate 16 is clamped
between outturned flanges of the axle portions
i3¢ and is held in position by bolts extended
through these portions and the plate. Nozzles
171 extend from the plate 16 and communicate
with the interior of the axle portion {3a on one
side of the plate 16, A steam feed pipe 18 ex-
tends through the axle portion {3 to supply
steam to the interior of the portion {3a for feed-
ing steam into the shell 11 through the nozzles
17. The axle portion {3¢ on the other side of the
plate 1§ has a condensate drain line 19 com-
municating with the interior thereof to remove
condensate from the interior of the shell I1.
Therefore steam .is introduced into the interior
of the drum construction {8 through the axle
{3a on one side of the plate 15 and condensate
is removed from the interior of the drum
through the axle portion f3a on the other side
of the plate 18.

The cylinder (! is grooved around the inner
face thereof to provide circular ribs 20 around
the inside of the cylinder between the heads {2.
These ribs 20 are separated by valleys or grooves
2. The valleys and ribs can have any desired
cross sectional shape. As illustrated in Fig. 1 a
substantially V~shaped cross section is utilized.

Dippers 22 are mounted in the drum 10 in dia-
metrically opposed relation and extend length-
wise of the shell i between the end heads 12
of the drum. Hach dipper 22 is connected
through a drain ftube or pipe 23 with the in-

terior of the axle portion 13a on the drain side of

the partition plate {6.. Condensate from the
dippers 22 is thereby removed through this axle
portion (3¢ into the drain line {9.

Each dipper 22 has a back wall 22a as shown
in Pigs. 1 to 3 extending along the full length
of the cylinder if and equipped with a scalloped
or vabbed free end portion 22b with recesses re-
ceiving the ribs 20 and tabs projecting into the
bottoms of the grooves 21. A top wall 22¢ extends
forwardly in the direction of rotation of the cylin-
der from the top end of the back wall 22a¢ and
slopes downwardly to a portion 22d resting on top
of the ribs 28. The top wall then extends in-
wardly along a sweeping path toward the central
portion of the cylinder to provide a scoop-like
lip 22e.

The dipper cocperates with the ribbed interior
of the cylinder {{ to provide an inlet mouth 24
having an appreciable width at its inlet end along
the entire length of the cylinder {{ and converg-
ing to a throat portion 25 best shown in Fig. 2
which is divided into individual passages by the
ribs 20. The throat 25 is only as wide as the
depth of the grooves 2§. The throat 25 then dis-
charges into an enlarged chamber 26 backed by
the back wall 22¢. This chamber 26 is emptied
through an aperture 23¢ into the pipe 23 on the
back wall 22a. ‘

The dippers 22 are affixed to and rotate with
the cylinder or shell {1,

In operation, condensate from the heating fluid
introduced into the drum by the nozzles 17 is
scooped through the mouth portion 24 of o dipper
22 and through the.individual throats 25 be-
tween the ribs 28 intothe chamber 2§ of the dip-
per. " The liquid ‘canrot flow out of the chamber
26 because the back wall 22¢ of the dipper ex-
tends down into the grooves and either snugly
engages the shell or has close clearance relation-
ship therewith. As the drum rotates the. dipper
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to levels above the drain line 23, the fluid in the
chamber 26 will drain through the line 23 into
the axle 13a and then out through the drain line
18.

The dippers are effective for removing ponds
of condensate at the bottom of the shell as well
as for removing films of condensate held by
centrifugal force against the grooved interior of
the shell provided of course that there films are
thick enough to be retained by the tab portions
22b on the back wall of the dipper. If desired
the tabs can have a predetermined spaced re-
lationship with the grooves defining walls of the
shell so that films of desired thickness can re-
main in the grooves.

In the embodiment of the invention, shown in

Figs..4 to 6, the internally grooved drier drum {0

is equipped with a modified arrangement of dip-
pers 30. These dippers 30 each include a header
pipe 31 extending along the length of the cylin-~
der {i. A forwardly projecting curved lip plate
32 is welded to the forward lower portion of the
pipe 31 along the full length of the pipe. A series
of angle members 33 are welded to the underface
of the lip 32 and to the header pipe 3! to project
from the pipe into the grooves 21. Thus the
angle members 33 are welded along the longi
tudinal edges of their side walls at 34 to the lip
32 as shown in Fig. 6 and are welded at their back
ends as at 35 to the pipe 31 as shown in Fig. 4.

The front ends of the angle members 33 are
covered with triangular shaped plates 36 which
are welded thereto. These plates 36 are also
welded to the underface of the lip 32 and ex-
tend from the lip into the grooves 21 to closely
it alongside of the ribs 20 as shown in Fig. 4.
The plates 36 have orifices or apertures 37 there-
in near their lower edges.

A series of chambers 38 are thereby provided
under the lip 32 for receiving condensate from

* the grooves 21 through the apertures 37 in their

]
57

50

60

65

70

({]

leading lower front faces. The rear ends of
these chambers 88 communicate through aper-
tures 89 with the interior of the header pipe or
tube 3i. The tube 3{ is drained by drain line
40 in the same manneyr as the dippers 22.

The lip 32 projects forwardly from the tube
31 into contact with the apices of the ribs 290
and then curves inwardly toward the center of
the cyiinder (i to provide a wide inlet mouth
41 counverging to inlet throats 42 in the grooves
21 which are backed by the plates 36 and are
drained - through the orifices 31.

Two dippers 88 in diametrically opposed
relation are used in the drum 10 in the same
manner as the dippers 22 shown in Fig. 1.

The modified dipper arrangement of Figs. 4
to 6 operates in the same manner as the dipper
of Figs. 1 to 3 but includes individual passage-
ways from the grooves of the drier cylinder
to a common header pipe. As in the case of
the dipper shown in Figs. 1 to 3, the modified
dipper of Figs. 4 to 6 rotates with the drum fto
scoop condensate from the interior of the drum
including the condensate contained in the grooves
of the drum cylinder.

In the embodiment shown in Figs. 7 and 8 the
condensate in the interior of the drum is re-
moved by another form of dipper arrangsment
45 also used in diametrically opposed pairs as
shown in Fig. 1.

Each dipper 45 includes a longitudinally ex-
tending header pipe or tube 46 drained by a
drain line 47 and having a series of nozzle tubes
48 projecting forwardly therefrom as shown. The
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nozzle tubes 48 extend into some of the grooves
21 of the cylinder il and have open forward
ends arranged for scooping fluid contained in
the grooves into the header 46. As shown in
Fig. 7 only alternate grooves 21 contain the tubes
48. Fluid in the grooves not containing the tubes
48 can be removed by overflowing these grooves
or by providing communicating passageways be-
tween the grooves (not shown). -
© In all embodiments of the invention the dip-
per extends across the full length of the grooved
cylinder and has means arranged for exiending
into the grooves of the cylinder to scoop con-
densate or other fluid contained in these grooves
into a drain line. The dippers rotate with the
cylinder and can be securely affixed to the cyl-
inder to prevent development of Icose parts and
scraping action such ‘as occurs with the use of
stationary dippers in a rotating cylinder.

It will, of course, be understood that various .

details of construction may be varied through
a wide range without departing from the prin-
ciples of this invention and it is, therefore, not
the purpose to limit the patent granted hercon
otherwise than necessitated by the scope of the
appended claims.

We claim as our invention:

1. A dipper construction for use in an internally
grooved drying drum having a plurality of spaced
parallel, circumferential grooves around the in-
ner face thereof separated by circular ribs, said
dipper construction comprising an elongated fluid
conduit for overlying the ribs of the drum along
the length of the drum and having an apertured
back wall carrying projections for extending into
the bottoms of the grooves of said drum, a for-
wardly extending wall on said conduit for con-
tacting the tops of said ribs of the drum and
a turned out lip on the forward end of said
forwardly extending wall for forming an en-
larged inlet entrance mouth to the chamber
formed between said forwardly extending wall
and said drum for directing fluid into the con-
duit while said projections dam off flow of the
fluid in the grooves beyond the back wall.

2. A dipper for use in an internally grooved
drying drum having a plurality of spaced cir-
cumferential grooves around the inner faces
thercof and separated by circular ribs, said dip-
per comprising an elongated fluid eonduit ex-
tending along the length of said inner faces and
having g back wall having an aperture therein
and carrying projections for extending into the
grooves of said drum to prevent the flow of fluid
in the grooves beyond the back wall, a forwardly
extending wall on said conduit for contacting
the ribs of said drum, said forwardly extending
wall terminating in a turned out lip defining
an enlarged entrance mouth to the inlet cham-
ber formed by said forwardly extending wall, and
the inner face of said drum.

3. A dipper for use in an internally grooved
drier drum having a plurality of spaced parallel
circumferential grooves around the inner faces
thereof and separated by circular ribs, said dipper
construction comprising a back wall portion hav-
ing an aperture therein and a scalloped free
lower edge arranged for closely fitting alternate
grooves and ribs of the drum, a top wall portion
extending forwardly from the upper edge of said
back wall in spaced relation to said scalloped
free lower edge, and a raised lip on the forward
end of said top wall for overlying said ribs in
contact therewith to define an enlarged inlet
mouth. .
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4, A dipper construction for use in an internally
grooved drier drum having a plurality of spaced
parallel circumferential grooves on the inner face
thereof separated by circular ribs, said dipper
construction comprising an elongated header
pipe, a lip plate extending forwardly from said
header pipe along the length thereof and having
an upturned terminal lip extending forwardly
from the upper free edge thereof, a plurality of
v-shaped angle members along the length of the
pipe beneath said plate to define back wall por-
tions, said angle members cooperating to define
a scalloped free lower edge arranged for closely
fitting alternate grooves and ribs of the drum
and cooperating with said lip plate to define a
plurality of troughs underlying said lip' plate,
apertured front walls under the lip plate and
cooperating with said angle members and said
lip plate to define front walls for said trougls, -
and said header pipe having apertures therein
joining the troughs with the Interior of said
header pipe.

5, In an internally grooved drier drum hav-
ing a plurality of spaced parallel grooves around

= the inner faces thereof and separated by circular

ribs, a dipper for removing condensate from said
drum comprising an elongated back wall extend-
ing axially of the drum and having an aperture
therein together with depending lower projec-
tions extending edgewise intc said grooves, said
projections damming off the free flow of fiuid
in the grooves, without covering an extended area
of the cylinder wall, and an upper turned out
lip extending forwardly of said back wall and
contacting the ribs of said drum beyond the
dipper, and said turned out lip directing fluid
from said grooves against said projections and
into said dipper, and a chamber defined by said
back wall in cooperation with said projections
and said lip for receiving fuid scooped into the
dipper by said projections.

6. A drier drum assembly comprising a rotat-
ably mounted drum having a cylindrical shell
with alternate grooves and ribs extending around
the inner face of the drum along the length there-
of, a pair of diametrically opposed dippers in said
shell extending along substantially the axial
length of said shell, each of said dippers having
an apertured back wall provided with lower de-
pending projections extending into said troughs
to dam off the free flow of fluid in said grooves
beyond said dippers without covering an appre-
ciable area of the cylinder wall, and each of said
dippers having a forwardly projecting outturned
lip extending from the upper edge of said back
wall and contacting said ribs for directing fiuid
into the dipper associated therewith, and drain
lines from said dippers for emptying condensate
thereirom.

. LLOYD HORNBOSTEL,
JOHN E. GOODWILLIE.
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