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This invention relates primarily to apparatus progressively less in the units of each group due
for the manufacture of corrugated board, and to steam condensation in each, and due also to
involves a new system of moistening, heating and the intermittent action of the traps.
drying the constituent sheets as they are ad- In some constructions the several units have
vanced through the machine and assembled to 5 been connected in parallel between a steam sup-
form a final product. ply pipe and a common return line, and with
_In the manufacture of double faced corrugated a trap at the outlet of each common return line.
paper from sheets of continuously advancing With this arangement there is difficulty in ob-
paper, the successive steps usually employed are taining the proper steam flow in each unit to
to heat and moisten. one of the sheets; pass it 10 give the heat there required, a liability of short-
between heated corrugating rollers; apply adhe- circuiting some units, a low rate of flow in each
sive to the crown of the produced corrugations; unit, and a wasteful discharge of steam to the
pass the corrugated sheet and a plain facing sheet return line from many of the units.
between a smooth heated roller and one of the In order to facilitate the proper corrugating of
corrugating rollers, and under pressure to form 15 the paper in the singlefacer, it is desirable to
a single corrugated sheet; apply adhesive to the moisten and heat it before it is corrugated, and
opposite side of the corrugated sheet at the crowns for this purpose it has been common practice
of the corrugations; bring a second facing sheet to deliver steam against the paper before it
into engagement with the adhesive-coated enters between the corrugating rollers. It is
crowns; draw the assembly of three sheets 20 usual practice to deliver such steam directly from
under pressure over heated plates by the action of the main line to properly positioned nozzles, com-
endless conveyor belts which apply pressure as monly known as showers.
well as traction; and deliver the stiff double faced Among the objects of the present invention are
corrugated sheet thus produced, to a suitable to overcome various objections to prior proced-
cut-off mechanism which cuts it into sections of 28 ures, more effectively utilize the steam employed,
the required length. better distribute the heating in accordance with

In 3 high speed apparatus of this type there the needs of the various units of the apparatus,
are usually employed from 25 to 40 heated units, avoid the necessity for traps through which
such as drums, rollers and plates, and steam is steam or gases flow, prevent the loss of steam
usually employed as the heating medium. The 30 with vented gases, and provide a system in which
heating to be efficient should utilize the latent all of the steam delivered is utilized. Other ob-
heat of steam, and the steam should be kept iects and advantages will be pointed out herein-
under suich pressure in the several units as to give after, or will be apparent from a study of the
the desired heating temperature. The collection or apparatus illustrated,
retention of non-condensable gases in the system 35  In my improved system I need not employ any
should be prevented, so far as possible, because steam return line, and need not vent any non-
they act as insulators and impair the ability of condensable gases from the system along the
the steam to give up its heat. Therefore, such line of steam flow. The steam is delivered

gases. should be vented from or swept out of the through all of the units to be heated, with the
units' in which they might otherwise coliect, 40 different types of units connected in series, and

and in such a manner as to prevent the simul- condensate is trapped and withdrawn from the
taneous venting of any steam which might other- steam line after leaving each unit, or each small
wise be utilized in heating the units, or some of series of units. The units are connected in such
the materials entering the units. order that the ones to be heated to the highest

In some constructions groups of units, such as 4% temperature receive the steam first, and the
the three main rollers of the singlefacer, and sep- ones requiring the least heat receive it last. The
arate groups of plates of the doublefacer, have residual steam, after leaving the last unit, is
been connected for the flow of steam there- discharged to the atmosphere through nozzles,
through in series, but in such an arrangement . commonly known as showers, for moistening and

the steam flow and the heating effect wili be 50 heating one or more of the sheets to be incor=
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porated in the product, and all of the non-con-
densable gases are discharged from the system
and into the atmosphere with the steam used for
such moistening and heating.

Thus all of the steam delivered from the boilers
is used up in the system, there is a high rate of
flow through the entire system, the non-con-
densable gases are prevented from collecting in
any of the units, and the condensate from the
several units may flow back for re-use in the
boiler, and without impeding the delivery of
steam to the units. .

My improved system is very economical in the
use of steam, as it requires only a small number
of pounds of steam per 1000 square feet of prod-
uct produced. It permits of the operation of the
machine at very high speed, and the prodiction
of corrugated board in which the tendency to sub-
sequent warpage is greatly ‘rédiiced, due to ‘the
controlled and efficient hedfing ‘of ‘the {nits, and
prevents the collection of any non-condensable
gases in any of the units, by.the sweeping -action
of the rapid ﬁow of steam therethrough
volves delivering the hlgh pressure steam through
the rollers of the singlefacer, then through the
plates. of the doublefacer, at ‘a ‘pressure readily
adjusted to suit the ‘characteristics of the ma-
terials being used, generslly in series and in the
-direction of miovement ‘of the sheets; then from
‘the delivery :end of the doublefacer back to the
opposite end of the machine where it together
with all hon-condensable gases which may be in-
cluded, is discharged to the atmosphere and

-against the sheet or sheets to be processed, hefore °

‘the latter pass between the corrugating rollers,
or in some cases against the facing sheets before
these enter the machine, and where such facing
‘sheets 'may require such itreatr'xient. ‘Condensatie
formed in ‘the several units is trapped at a plu-
rality of points-alorig the-line, so that it does not
interfere with ‘the. rapid flow of steam through
the system.

As specific feattires, the steam may -be passed
thrdugh the rollers of the. sifiglefacer in-parallel;
may be passed in ‘parallel through the ,-.p'l'a,tes‘of
successive groups, but through the groups in se-
-ries;-and the steam, aftet leavirg the doublefacer.

-nay be heated if necessaty before beirg sprayed
“50

against the sheet to be corrugated.

In the accompanying drawing the main por-
tions of a machine for making double faced cor-
rugated board are:showhn diagrammatically, but
-where ‘there are employed a plurality of similar

units, only one:or a few of such units ate shown.

It-applies particiilarly to the plates of the double-
facer, and on the drawing the lines *—z, y——¥ and
2~z indicate placesfrom which parts of the ma-
chine are omitted. Tt also applies to the single-
facers 'where two or more ‘are employed ‘in mak-
ing a product having two or more corrugated
sheets with intermediate plain-sheets and outside
facing sheets.

THe parts of the machine whicéh are of con-
ventional form dnd the fuhction thereof will ke
described first, aiid without reference to my im-
proved system.

The singlefacer includes a pdir of heated driims
10 ‘and 11, a ‘pressure roller 12, a pair of corru-
‘gating rollers I3 “and 14, and in some cases a
heated drum 15.. The ‘facer sheet A ‘basses
arounid the heated ‘drizms 49 -and ‘I, and then
between the pressure roller 12 and” the ‘gorrugat-
ing roller 13.. The other sheéet B passés over the
-heated drum ‘I5 which frequently ‘hoiises ‘'oné of
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“heated plates 21,

the shower pipes, under another steam showér
pipe, and then between the corrugating rollers
13 and 14. Glue is applied to the crowns of the
corrugations of the sheet B while the latter is
in the corrugating roller 13, and the resulting
single faced sheet C is delivered to the double-
facer. The facer sheet D is passed around a
heated drum {1, thence under a heated plate 18
and over a second heated plate 19, where it comes
into contact with the single faced corrugated
sheet C after the latter has passed over a heated
tension drum 20 and a-suitdble glue-applier, not
shown.

The doublefacer includes a large number of
over which the double faced
corrugated sheet E is pulled at high speed, while

pressure 1s ‘applied to hold the sheets together

during the setting of the glue. Such pulling and
pressing ‘means including a conveyor belt above

the'sticet E and the plates 21, and a second con-

veyor belt below the sheet E and beyond the
plates. As these conveyors, the glue applying
means, ‘the drive for the rollers and drums, and
such other mechanical elements, form no portion
of the present invention and are not involved in
my improved heating system, and may be of con-
ventional form, they have not been dllustrated. .
In carrying out my ihvention in the specific
form illustrated, high pressure ‘'steam; which-inay
have a temperature in the generdl range of 330°
F. and 380° P., is delivered from the boiler
through a steam miain lirie 25, which is preferably
mounted ovérhead, ‘and to the wsingle facer end

‘of the machine. ‘A branch line 26 leads from the
‘maid line to an inlét'manifold 21 'above the single-

facer. . From this manifold. the steam ‘passes
thirough parallel lines 28,729, 30, 34, 32; ‘and -32a
to the interiors of the drums 40, 1f and 15 :and
the rollers 12, 18 ‘and 14, .From these ‘it fows
through ‘parallel lines:33, 34, 35,36, 31,’and 3Ta
to an outlet manifold 38:dispdsed-at a-lowér level
than said drumsand rollers. From this'mani-
fold  it, together with ‘any coridensate, flows
through 'a line 39 to a séparator -40, preferably

‘disposed adjacent to the intake end-of the dou-

blefacer.
Steam is also drawin off ‘from the main ‘Hne 15

‘through a line 41 €nd through brahch lines 42,

43 and 44 to the ‘interior of the heatetr -drums
20 and i1, ahd the ‘heater plate 8. From these
the steam, together with any ‘condénsdte, flows
through parallel lines. 45, 46 gnd 471 to a line 48

‘joining the lihe 39 Teading "to ‘the ‘sepdrator -40.

Thus the several’heated drums, rollers:and plates
which engage the Sheéts A, ‘B dnd Chave steam
passéd therethrough in parallel, gnd-all of the-ex-

‘haust ‘stéam, non-condernsable gases -and eon-

densate from these units pass to separator 40,
from which ‘the ‘condensate is withdrawn
through ‘a lihe 68 including a trap ‘51; to 'a con-
densate réturn line 52. .

In the doublefacer there may be a large num-

‘ber-of heater Plates 21, and these are preferably

divided into groups with the stedm passing :in
parallel through theplates of ‘each :group and:in

‘series through the groups of theplates, and with

condensate withdrawal from “the line between
successive grovps. The: number of plates ‘in each
group may be oiie ‘ot “fiore, gnd “the ‘nimber ‘'of

‘groups miay ‘be one ‘or more; ‘Gnd the different

groups ‘'may lave différent Mumbers of “plates.
The exact arrangement will: depend on the siZe
of the mathine, the hiumber 6f elements iised, and
the averdge rate of ‘stedm” consumptlon in ‘thése
elements, ‘but will i’ ahy case’ be such that ﬁhe
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steam flow:.will::be .maintained.at..a .sufficiently:
high rate to prevent non-condensable gases from::

departing from the steam-to: form films.or.pockets
of:any appreciable size.
As:shown,-the steam;-after-having heated the

units;ofithe singlefacer, .and after having all con- .

densate.removéd-at..the separator- 46; but. still

including. any. non-condensable gases which may.:
have:beeh in.the steam; is:taken.from the top:.of:-
the separator 40,ithrough:a :line. 53;iand..con-..
ducted.through:branches: 54 to:.the plate-19;,.and
to the plates 21 of the first group of plates; at -

the-intake end.of the .doublefacer.. From-these

plates it:passes.through branches.55 to.a line 56-:
leading. to.a -separatorssimilar .to.separator-:40,:

[

and.with..a. frap 5fa.-for: -withdrawal.:of . con~._

densateto.the line.52:3

The.:steam:.is -delivered: to. the -units .of the

singlefacer.under. pressure, :which :may be:.100:to-
175: pounds; but.this pressure and the correspond-:.
drop somewhat in passing. -

ing temperature,
through said:units:and.the associated drums, and
drop.further..with:correspending dvop in tem-:
perature while:passing through the first. group -of
the doublefacer plates. . Less héat-is normally re--

quired in the:remaining groups of plates-of the .
doublefacer, and therefore.a pressure reducer-58-:
is-provided -in-the-line- §9:leading -from the top-

of:separator 5%, This préssure reducer may-be
of-yarious -different. types, ‘but- is- preéferably a

the ‘préssure, for-instance, to 40 pounds.- The
customary means: are-of course provided for the
regulation “of this pressure- reducer- so-that the
operator-may. deliver-steain:-therefrom to the re-

an

T80
Spence regulating valve which may be set to drop-

maining--plates- of- the -doublefacer -under any--
reducedopressure- and -reduced - temperature- that- -

ma,y ‘be-desired-to suit:the materials: being run,-
and soas to-produce board of better- quahty and-
For--

withi Jess-tendeney to- subsequent- Warpage
operation under conditions requiring maximum
heat a “by-pass- line 59¢ to render this pressure
reduicing valve iheperative is‘provided.

Stetim - from- the pressure reducer 58 ~passes -

throughi+a -line -60-to- a -line 61;-
branches--62 in - parallel deliver- steam to. the

from which-

heater plates 21:0f-the.next-group, and the stéam- )

from- these- may- pass through branches 63 -in
parallél to -a line 64 to the separator and con-:
densate: trap -at- the- end -of this group of plates.

The ‘patallel - discharge branches 63 preferably

have: flow regulators-63a to facilitate the regula~
tion of flow and secure the desired distribution
through - thé - plates.

traps-as- desired,- and the steam from the final’
plates goés to a separator 65 similar to the sepa-

There may be as many i
groups of plates with intermediate separators and !

raters-40- and 57; and with 'a similar condensate

draw-off trap 51b.: It will thus be seen that the
highest- temperature steam is'used in the single-
facer gnd -the pre-heaters, slightly lower tem-
perature-steam-is used in the first plates of the
doublefacer; and the lowest pressure steam is’
used iriithe final plates.

From the-final separator 85 the residual steam,

60

65

together with all non-condensable gases which -
may-have been in-the original steam; is taken off -
through the line. 66 and conducted back to-the -

singlefacer. Here it passes- through g line 671 to
a heater .68, thence through branches 69.and 10

to-nozzles.11:and.12; which. latter may. frequertly-

be:located. in’ a recess of heater drum 15.  These -

nozzles.are disposed on opposite sides.of. the sheet

B ;and:in.advance of the point where said: sheet::

es:the: corrugating roller. 14. < The:heater. 687

6
may be of .any. suitable-type; but. is preferably an:-.
electric. heater, so that -the.temperature :of the
exhaust steam from the delivery end of - the
doublefacer may be raised to a -suitable tempera-.
ture, ranging as high as 500° F., before being.
sprayed onto the sheet B.  The steam from line
67 preferably passes to the bottom of the heater,:
and any condensate may be drawn off through:
suitable trap 74.. The condensate from the trap
may be delivered-to the line 52.° In case there is
any condensation-in the main steam line 25;/or -
in the line 66, it may be drawn off: through simi=
lar suitable traps T4a and T4b and delivered to -
the line 52.

It is important to note that in my improved :
system there is no vent for non-condensable gases ..
along the line of flow of the steam, and that all:
such gases are swept through the system and dis«
charged therefrom with the steam spray nozzles -
at 71 and T2. Where the facing sheets also re-
quire some spraying with steam there will-be
additional nozzles suitably located. It will also .
be noted that there is no steam return line, that
all of the steam delivered through the main line
25 is used up in the system, and all condensate.
formed along the line is separated and returned.
through the line 52.

It will also be noted that the steamunder the
highest pressure and at the highest temperature .
is delivered to the elements which require maxi-
mum temperature, namely the several preheaters
and the rollers of the first unit; that the steam
is then delivered to the doublefacer; and that
steam at the lowest temperature and lowest pres- .

5 sure employed is used in . maintaining the tem-~

perature of the completed shéet or board at the -
delivery end portion of the doublefacer, where it
acts primarily to prevent cooling of the sheet:.
rather than to raise the temperature thereof:

It will also be noted that the stream ultimately
used in the nozzles adjacent to the corrugating
rollers is first circulated through the machine,
ths increasing throughout the machine the rate
of stream flow. which .in turn makes it possible

3 to effectively sweep out the objectionable:nen-

condensable gases. Furthermore it should 'be
noted that since these nozzles are discharging
steam contin:ously while the machine is in
operation there is continuous- flow through the .
machine. This not only aids in sweeping out
nen-condensable gases but also alds materially
the efficient removal of condensate and makes
possible a much quicker and more accurate con-
trol of the steam pressure and temperature of all
but the first group of plates-in the doublefacer.:

Pressure gauges are employed- at the various-
separators; and -if desired at other places in. the
line of flow, in order that the operator may ob--
serve and control the temperature and pressure
of the steam delivered to the various units.

It will: he understood-that if twe or-more cor-
rugated -sheets- are -employed: withintermediate -
plain sheets to-make:-a thicker and stiffer product;
a plurality of -singlefacers may be-emploved and -
cohnected-in parallel-by-steam lines drawn from- -
the-main supply:line 25; and all delivering-their:-
exhaust steam to the line 3% which -goes-to- the:
sevarator 48

It will further be understood that where no -

. doublefacer-is used, as-for instance- where-single

faced board only-is produced, or-where-for vari-
ous reasons it -is nct considered -feasible. to alter. -
the steam:and.drainage system. of a doublefacer,
this .system. - of -circulating..the..shower -steam

:through the heated elements. of .a corrugator .can.:
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be applied t6 the'singlefacer only. - Similarly the -

system can be applied only to the doublefacer,
the shower steam for a singlefacer operating
in conjunction with such doublefacer circulating
through the double facer only: :

Having thus described my invention what I
claim as new and desire to secure by Letters
Patent is: .

1. A heating system for a corrugated board
machine, including a singlefacer having steam
heated rollers and drums and s doublefacer hav-
ing steam heated plates, in combination with a
steam supply line, a condensate return .line,
means for conducting steam from said supply
line through said  rollers .and drums, thence
through said plates, and thence as jets against at
least one of the sheets: delivered to the machine
for moistening the sheet to be corrugated, sepa-

rators for condensate at spaced points along the

line of steam flow, and traps for withdrawing
condensate but not gases from said separators,
and delivering it to said return line.

2."The combination of - a singlefacer having
steam heated corrugating rollers, a doublefacer
having steam heated plates, means for supplying
steam to said rollers, means for separating con-
densate but not gases from the steam delivered
from said rollers, means for delivering steam
from said separating means to said plates, means
for separating condensate but not gases from the
steam:delivered from said plates, and means for
heating at least one of the sheets delivered to
said singlefacer, by the steam and gases delivered
from said last mentioned separating means.

3. In combination, a singlefacer, a doublefacer,
a moistener for at least one of the sheets de-
livered to said singlefacer, and means for deliver-
ing steam to said singlerfacer, said doublefacer,
and said moistensr in series, and in the order
above named. :

4. In combination, a  singlefacer having a
plurality of rollers and drums, moistening and
heating means for at least cne of the sheets de-
livered theretc, means for delivering steam
through said rollers and drums in paralliel, sepa-
rating means for removing condensate but not
non-condensable gases from the steam leaving
said drums and rollers, and means for delivering
to said moistening and heating means said last
mentioned steam from said separating means.

5. In combination, a singlefacer having =a
plurality cof roliers and drums, moistening and
heating means for at least one of the sheets de-
livered thereto, means for delivering steam
through said rollers and drums, separating means
for removing cendensate but not non-condens-
able gases from the steam leaving said drums
and rollers, and means for delivering to said
moistening and heating means said last men-
tioned steam from said separating means.

6. A machine for processing sheet material, in-
cluding a plurality of elements over which the
material passes in series, means for delivering
steam through said elements in series in the path
of movement of the material, and means for
moistening said material at the material intake
end of the machine, by exhaust steam discharged
from an element at the delivery end of the ma-
chine.

7. A machine for processing sheet material, in-
cluding a plurality of elements over which the
material passes in series, means for delivering
steam through said elements, and means for
moistening said material at the material intake
end of the machine, by exhaust steam discharged

20
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from ah element at the delivery end of the mé-
chine,’ .

8. A machine for making double faced corru~
gated paper, including a series of plates over
which the paper passes, means for passing steam
through said plates generally in the direction of
movement of said paper, means for separating
condensate but not non-condensable gases from.
the steam discharged from said plates, and means
for moistening and heating a sheet delivered to
said doublefacer by said last mentioned steam
and gases. .

9. A machine for making double faced corru-
gated paper, including a series of plates over
which the paper passes, means for passing steam -
through said plates, means for separating con-
densate but not non-condensable gases from the -
steam discharged from said plates, and means for
moistening and heating a sheet delivered to said
doublefacer by said last mentioned steam and -
gases. C

10. A machine for making corrugated paper
having at least one facing sheet, said machine
having a plurality of hollow heating members
acting in series ‘along the path of movement of
the paper, means for delivering steam to said
members, and means for discharging against at
least one sheet entering the machine exhaust
steam and non-condensable gases from a heating
member adjacent to the delivery end of the ma-
chine.

11. In combination, a singlefacer, a double- -
facer, a moistener for at least one of the sheets
delivered to said singlefacer, means for deliver-
ing steam to said singlefacer, said doublefacer, .
and said moistener in series, and in the order -
above named, and means for separating conden-
sate but not non-condensable gases from said
steam between said singlefacer and said double-

o facer and between said doublefacer and said

moistener. -

12, In combination, a singlefacer, a double-
facer, a moistener for at least one of the sheets
delivered to said singlefacer, means for delivering
steam to said singlefacer, said doublefacer, and -
said moistener in series, and in the order above -
named, and means for separating condensate -
from said steam between said singlefacer and
said doublefacer and between said doublefacer
and said moistener, whereby all non-condensable
gases in the delivered steam are swept through
sald. singlefacer and said doublefacer, and dis-
charged at said moistener. .

13. In combination, a singlefacer having a plu-
rality of rollers and drums, moistening and heat-
ing means for at least one of the sheets delivered. -
to said singlefacer, a doublefacer having a plu- -
rality of groups of plates, means for delivering -
steam through said rollers and drums in parallel, «
a condensate separator through which the steam -
is delivered from said rollers and drums, means
for delivering steam from said separator through
said groups of plates in series and through the
plates of each group in parallel, condensate sepa-~ -
rators through which the steam passes between
each group of plates, and means for delivering
steam, together with all non-condensable gases
from the last of said separators to said sheet heat-
ing and moistening means.

14. In combination, a singlefacer having a plu- -
rality of rollers and drums, moistening and heat- .
ing means for at least one of the sheets delivered
to said singlefacer, a doublefacer having a plu-
rality of groups of plates, means for delivering

75 steam through said rollers and drums in parallel,
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8 condensate separator through which the steam
and non-condensable gases are delivered from
said rollers and drums, means for delivering
steam and gases from said separator through said
groups of plates in series and in the general di- 5
rection of the movement of the product through
the doublefacer, a condensate separator through
which the steam and gases pass from the last
group of said series, and means for delivering said
steam and gases from said last separator to said 10
moistening and heating means.
WALTER J. GOETTSCH.
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