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To all whom it may concern:
~ Be it known that I, JEFFREY T. FERRES, a
citizen of the United States, residing at An-
derson, in the county of Madison, in the State
§ of Indlana, have invented a cextam new and
useful Tmprovement in Apparatus for Corru-
gating Paper, of which the following is a de-
scliption, reference being had to the accom-
panying drawings, f01 ming part of this speci-

‘10-fieation. :

The objeet of my invention is to provide a
simple and efficient apparatus for coiiverting
plain paper into corrugated paper whose cor-
.-rugations shall be uniform and at an equal

15 distance from each otherand also forsecurely
affixing the facing-strip of plain paper toone
surface of the corrugated strip and giving it
a smooth and polished appearance, “for ming
what is commonly known as ‘‘single- mced i

20. corrugated paper.

The novelty of my inv entlon will be here-
inafterset forth, and more pamcula,rl) pomt—
ed out in the clalms

In the accompanying dmwnws, Iﬂ«rme 1

25 represents a side view, parfly in seection, of
my improved apparatus; Fig. 2, a vertieal
-section upon the line 2 2 of Fig. 1, and Tig.
3 a top plan view of the lower llOdtel

. The same lettors of reference are used to

" "30 indieate like parts in the several views,

Journaled at opposite ends of the frame-
work are two rolls or drums A B, overwhich
pass a plurality of endless steel bands G, in
the present instance three in-number, 1410' 2.

335 -Secured: to these bands Lmns»emel) of t,he
machine and parallel with the rolls,A B isan
Jiron lagging D, composed of a plurdlity of
iron lags or bars extending trausversely of
the machine, parallel with the rolis A B, and
40 abuttingtightly together side byside. These
lags D are fluted or corr ugated lgngitudi-
nale upon their outer smf‘u,es, so that the
outer surface of the entire. lagging is corru-
gated transversely of the machine, as shown.

45 At its lower side the lagging D is'supported
b three fluted or corrugated: rollers E, mesh-
ing with'the corrugations of the lagging, and
at its upper side it travels ovor and is sup-

ported by a hollow steam-heated plate I and

50 also by a chain of rollers (i, passing .around
a fixed block: Il Immediately above the

Serial No. 66,678, (No model.)

b]ock 1I and chain of rollels G there imeshes
with the corrugations in the lagging D a
small fluted or couuzated roller I while Io-
cated immediately above the loller I and
meshing therewith is a larger corrugated
roller J, which is steam-heated. Suppm'ted
above but resting upon the upper surface of

hollow Teater K, wliose forward or left-hand
end is tapored or beveled off, as shown, in
order to extend into close proxumty to the

a paste-box M. A flat plate N is secured in
the frameworl transversely of the machine
between the paste-roll L. and the corrugated
roller I,immediately above the uppersmfaee
of the laggmtr D.

Under this construction and arrangement
of parts the operation is asfollows: "The strip

suitably-supported roll O. downw:ud beneath
a gnide-roller P, thence upward over a sec-
ond guide- xollel Q,.and, thence. downward
beneath the roller I, by which it is pressed
into the LOl'lU"dthIl‘! in the lagging D, and
from whence it passes onward with tlne lag-

surface. The plate N serves to hold the pa-

pet ¢own in tle eorr ug,mona of the lagging
and prevent it from springing upwald and
being crushed out of shape in its passage be-
neath the paste-roll L.~ ‘I'he strip of facing-
paper is-led from a roll R, thence downwmd
and forward beneath d“lllde roller S, thence

ward and forw: nd around, the thin forward
edge of the heater K, and thence rearward
beneath the latter. . Thelagging D is heated
by its’ passage over the hmtel T, and the
small ‘corrugating-voller I is he‘ttud by the

O and its f‘muw—bl,up R are heated as they
pass from the rolleir I rearward through the
machine, and the pressure and heat of the
heater K upon the upper side of the strips as
they pass beneath-i-caunses the facing-strip

strip and ironed and polished and both of
them dried and firmly secured -together by
the time thcy emerge from ihe rear end of

55

the lagging D above the heater F is a second -

6o

lower side of a paste-roll L, codperating with .

6‘5
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of plain paper to be corrugated is led from a -

75

ging beneath the plate N and. paste-roll L .
. by which later paste is applied to its upper

8o
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‘over a-second guide- mllel T, thence down- .

[*]¢]

larger roller J;, so that the corrugated strip

95

to be sceurely attached 1o Ttho-eoreugated

100
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“corrugated shall be

2

said heater,wheuce they are led toand wound
upon a storage-reol U,

The purpose of the block If and chain of
rollers G (of which latter there may be sev-
eral sets placed end toeund lengthwise of the
bloek H)is to support the laguing I at each
side of the vertical plane of the corrugatiog-
roller T as well as immediately beneath i,
and thereby prevent the Jagging from rock-
ing, as it would heliable to do if supported
beneath the roller 1 by a siegle plain voller,
and alse obviate the friction.which the pres-
sure of the rollers1 J npon the upper side of
the lagging would cause between the uuder
side of the lagging and any fixed support,

F, for the lageing at such point.

it is essential thas the sbrip of paper to be
pressed into the corruga-
tions of the lagging by a voller of compara-
tively small diameter, so that only a few of
its teeth or corrugations can mesh with the
corrugations of the lagging at the same time,
in order to prevent mutilation of the paper;
but as a roller of such small diameter bBut of
sufficient length for a wide strip of paper

such as.a forward prolongation of the Leater

- would not he strong and rigid enough to

40
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exert the necessary pressure upon the strip
ot paper the entire width of the machine the
heavier and wmore powerful roller J is pro-
vided, which is located immediately above
tho roller I and holds the latter in firm en-
gagement with the lagging.

In the present instance tho Ingging I is se-
cured to the steel bands C by rivets, and to

accommodate the heads of the rivets upon

the inmer surface of said bands in passing
over the rolls A'B the latter are provided
with circumfereutial grooves t, Kig. 2, in line
with the rows of rivets.

In its passage over the upper surface of
the heater F the lagging D is subjected to
sliding frietion, to relieve which 1 provide
the upper surface of said heater with a plu-
rality of longitudinal grooves,which I 1l with
strips of Babbitt metalor brass V,projecting a
sufficient distance above the surface of the
heater to hold the steel bands C and heads of
the rivets out of contact therewith, as shown
in Fig. 2. These friction-strips can be read-
ily removed when they become worn downand
cheaply replaced with new -ones.

To acecommodate the expansion and con-
traction of the steel bauds £ under varying
temperatures, one of the rolls A B, which sup-
port the lagging, may’ be mounted in adjust-
able bearings, as in the case of the.roller I3

Cin Fig. 1, or for the same purpose the sup-

6o

porting-rallers E wmay be wounted ,in verti-
eally-adjustable bearings to permit more or
less sag to the lower part of the lagping.

To prevent any particles of dith or other
matter from falling hHetween the lags £ in
their passage over tho forward and Lpper side

¢ of the roll'A, and thareby prevent the lags

coming Lightly togvelher again, I provide a
curved shielld W for the lagging ab that point,

lagging.

896,713

A similar shield may be provided at the rear

-end ol the machine; butanything that might

fall between the lags as they pass over the

7o

upper and rear side.of the voll I3 would he )

aptto fall cut again as the lags passed avonnd
the under side of the roll, -
.The functions of the heater-plate F are,

Afirst, to heat the lageing D, and, second, to

support said lagging in its passage rearward
from the forward supportingroll A to the
rear roll B, - The first of these functions, how-
ever, may be performed by the rolls A B,
which may be made hollow and steam-heateg
for the purpose, in which event the heater-
plate may be dispensed with and any other
suitable support for the lagging be provided,

although I consider it preferable to employ"

sald heater,as shown, forboth of said purposes,
S0, also, the functions of the upper heater K
roay be performed, but in a less satisfaetory
manuner, by aseries of rollers bearing upon the
uppersuarface of thelagging, which tosmoothly

iron the upper surface of the corrugated pa-’

per and prevent it having a ribby appear-
ance should be placed diagonally or at least
at a slight angle to the corrugations of the
Likewise the corrugating-roller I
may be drilled longitudisally and steam-
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heated, in which event it will be unnecessary -

to hieat the larger roller J, the latter being
then employed simply to snpport the roller
and hold it in firm engagement with the cor-
rugated lagging.

I'am aware that it hias herctofore heen pio-

100

posed to employ in'a machine of this charac- -

ter an endless corvugaling-lagging composed
of fluted or corrugated lags secured side by
side at their opposite ends to the links of
endless chains; but such eonstruction is not
practicable, for thé reason, among others, that
the wearing of the joints of the chaing per-
mits separation of the lags and consequent
destruction of the uniformity of the corrugi-
tiong,

Ha¥ing thus fully des
Iélaim— -

L. In apparatus for coreugating paper, an
endless corrugated lagging composed of a pla-
rality of endless metal bands and a plurality
of longitudinally fluted or corrugated lags se-
cared thereto side by side transversely of the
machine; substantially as described.

2. In apparatus for corrugating paper, an
endless lagging composed of a plurality of
endless steel bands and a plurality of longi-
tudinally fluted or eorrugated iron lags riv-
eted to said bands side by side transversely
of the machine; substantially as deseribed.

3. In apparatus for corrugating paper, the
sombination of an endless eorrugated lag-
ging, supporting rolls or drams therefor at
the opposite endsof the machine, a small cor-
rugating-roller meshing with the corrugations
of the lagging ir its passage from the farward
to the vear supporting -roll, a larger and
stronger cotrugated roller located immedi-
ately above and meshing with the supiiler cor-

eribed my invention,

10§
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.tugating-roller to maintain it in firm engage-

ment with the corrugations of the lagging

throughout the length of said roller, and a

sugport for the lagging beneath said rollers;
stantially as described. ‘

4, In apparatus for ecorrugating paper, the
combination of an endless. corrugated lag-
'ging, supporting rolls or drums therefor at
the opposite ends of the machine, a small cor-
rugating-roller meshing with the corrugations
of the lagging in its passage from the forward
to the rear: supporting - roll, a larger and

- sbronger corrugated roller located immedi-
- ately above and meshing with the smaller cor-

15

‘20

25

rugating-roller to maintain it in firm engage-
ment with the corrugations of the lagging
throughout the length of said roller, &4 sup-
porting block or bar extending transversely
of the machine beneath said rollers, and an
endless chain of antifrietion-rollers passing
around said block and supporting the lagging
beneath the corrugating - rollers;- substan-
tially as described.

5, In apparatus for corrugating paper, the
combination of an endless corrugated lag-

" ging, supporting rolls or drums therefor at
.- the opposite ends of the machine, a small cor-
: 1ugat1n0-roller me’shmg with thecorrugations

30
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of the lagging in its passage from the 101 ward
to the rear supporting -roll, a larger and
stronger Steam-heated corru"ated roller lo-

_cated immediately above and meshing with
‘the smaller corrngating-roller to heat the lat-

ter and maintain it in firm engagement with
the corrngations of the laggm" throughout
the Iengbh of said rollers, and a support for

the lagging beneath said rollers; substau-.

L tlally as described.

40

-6. In apparatus for corrugating paper, the
comblnablou of an endless corrugated lag-
ging, supportmg rolls or dritms therefor at
the oppos1te ends of the machine, a small cor-
rugating-roller meshing with the corrugations

- of the lagging in its passage from the for\\ ard

45

to the rear supporting -roll, a larger and
stronger steam-heated corrugated roller lo-

- eated immediately above and meshing with

6o

.65

the smaller corrugating-roller to heat the Iat-
ter and'maintain 1t in ﬁrm engagement with
the corrugations of the lagging throughout
the length of said roller, a suppoerting blodc
or bar exteudmg transversely of the machine

beneath said rollers, and an endless chain of |

antifriction-rollérs passing around said block
and supporting the lagging beneath the cor-
rugating-rollers; substantially as described.

7: In apparatus for corrugating:paper, the
combination of an endless corrngated wam«r
supporting rolls or drums for s.ud I.ngmg at
the opposite ends of the machine, a corrugat-
ing-rollermeshing with the corrugations 01' the

lagging adjacent the forward supporting-roll,
-and aheater-plate located immediately dbOVO

the lagging in its passage from the corrugat-
ing-roller to the rear supporting-roll; sub-
stantially as deseribed.

8. In apparatus for corrugating paper, the

et

combination of an endless corrugated lagging,
supporting rolls or drums therefor at the op-
posite ends of the machine, a corrugating-
roller meshing with the corrugations of the

lagging adjacent the forward supporting-roll, -

a paste-box and paste-roll located in rear of

the corrugating-roller, and a heater- plate lo--

cated 1mmedla_tely above the lagging in its
passage from the paste-roll to the rear sup-
porting-roll to heat and dry and iron the pa-
perin its passage with the lagging beneath
said plate; substantially as described.

9. In apparatus for corrugating paper, the
combination of an endless corrugated lagging,
supporting rolls or drums thelefm ab tlhe, op-
posite ends of the macliine, a corrngating-
roller meshing with the corrugations of the
lagging adJacent the forward supporting-roll,
a paste -box and paste-roll located in rear of
the corrugating-roller, and heater-plates lo-
cated 1mmcd1ately above and beneath the
lagging in its passage from the paste-roll fo
the rear supporting-roll; substantially as de-
scribed. ]

10. In apparatus for corrugating paper, the

75
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combination of an endless corrngated lagging, -

- supporting-rolls therefor at the opposite ends

of the machme, a small corrugating-roller
meshing with the corrugations of the la«gmu
in its passage rearward from the forwardsup-

95

porting-roll, a larger and stronger corrugated =

roller loc.mted 1mmed1ately above and mesh-
ing with the smaller roller, a support for the
]cwwmtr beneath said wllers, and a heater-
plate located'immediately above the lagging
in ity pagsage from the corrugating-roller to
the rear supporting-roll; substantially as de-
seribed.

1%.. In apparatusfor corr uvatmg paper, the
combination of an endless corrngated laggmg,
supporting-rolls therefor at the opposite ends
of the machme, a small corrugating-roller
meshing with the corrugations of the laggmg
in its passage rearward from the forward
supporting-roll, a larger and stronger-corru-
gated roller located immediately above. and

100
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meshing with the smaller roller, a support for .

the laggmg beneath said 1ollers, and heater-

plates located immediately above and Dbe--

neath the lagging in its passage from tlie cor-
rugating-roller to the rear supporting-roli;
substantially as described. o

12. In apparatus forecorrugating paper, the
combination of an endless corrugated lagging,
supporting-rolls therefor at the opposite ends

-of the machine, a small corrugating-roller

meshing with the corrugations of the lagging

in its passage from the forward. to the rear

supporting-roll, a larger and stronger corru-
gated roller located immediately above and
meshmw with the smaller roller, a support for

the ngnw beneath said corru"a.tmg lollers,_

a paste-box aud paste-roll in rear of said cor-
rugatingsrollers, and a heater-plate. located

120
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immediately above the lagging in its passage

from the paste-roll to the reargupporting-roll;
substantmlly as deseribed.
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13. Inapparatus for corvugsting paper, the
combination of an endisss corrngated lagging,
supporting-rolls thevefor at the opposite ends
of the machine, a small corrugating ~roller
meshing with the corrugations of the lagging
in its passage from the forward to the rear
supporting-roll, a larger and stronger corru-
gated roller located immediately above and
meshing with the smaller roller, a support for
the lagging beneath said corrugating-rollers,
a paste-box and paste-roll in rear of said cor-
rugating-vollers, and heater-plates located
immediately above and beneath the lagging
in its passage from the paste-roll to the rear
supporting-roll; substautially as deseribsd,

14. Tn appavatusfor corrugating paper, tlie

- combination of an endless corrugated lagging,

20
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supporting rolls or drums therefor at ths op-
posite ends of the machine, corrugated sup-
porting-rollers meshing with the under side
of said lagging in its passage from the rear
o the forward supporting-roll, and means for
supporting the upper side of the lagging in
its passage from the forward to the rear sup-
porting-roll; substantially as deseribed.

15. In apparatus for corrugating paper, the
combination of an endless corrugated lagging
composed of a plurality of endless metal
bands and a plurality of longitudinally fluted
or corrugated lags secured to said bands side
by side transversely of the maecline, support-
ing rolls or druins for said lagging at the op-
posite onds of ‘the machine, corrugated sup-
porting-rollers meshing with the under side
of said lagging in its passage from the rear-
ward to the forward supporting roll or drum,
and means for adjusting the supports of said
lagging to accommnodate expansion and corn-

. traction of the metal bands; substantially as

deseribed. )

16. Inapparatus for corrugating paper, the
combination of an endless corrugated lagging,
supporting rolls or droms therefor at the op-
posite ends of the machine, and a supporting
heater - plate located immediately beneath
said lagging in its passage from the forward
to the rearward supporting-roll and provided
with longitudiral strips of antifriction metal
projecting above the surface of said heater
and upon which the lagging rests and travels
in its rearward passage; substantially as de-
seribed.

17, Inapparatus for corrugating paper, the
combination of an endless corrugated lagging,
supporting rolls or drams therefor at the op-
posite ends of the machine, and a shield for

said lagging in its passage over one of said

rolls; substauntially as described,

18, In apparatus forcorrugating paper, the
endless corrugated lagging, composed of the
plurality of metal bands C and the longitu-
dinally fluted or corrugated lags 1) secured
thereto side by side transversely of the ma-
chine; substantially as described.

19. Tuapparatusfor corrugating paper, the
cndless corrngated lagging composed of the

690,713

plurality of metal bands ¢ and the longitu- -

dinally fluted or corrugated lags D riveted to
said bands, in combination with the rolls or
drums A B for supporting said lagging and
provided with the cireumferential grooves d
for the passage of the heads of.the rivets by

A

which the lags are secured to the bands; sub- -

stanbially as deseribed.

20. Inapparatus for corvugating paper, the
combinationof the endless corrugated lagging
composed of the metal bandg C and lags D,
the supporting rolls or drams A B for said
lagging at the opposite ends of the machine,
the corrugated supporting-rollers E for thée
under side of said lagging, the corrugating-
roller I meshing with the upper surface of the
lagging, the corrngated roller J located above
and meshing with the roiler I, a support for
the lagging beneath the roller I, and the
heater-plates ¥ K adjacent the lagging be-

tween the roller Iand supporting-roll B; sub-

stantially as described.’ . ‘
21. Inapparatus for corragating paper, the
combination of the endless corrugated lagging
composed of the metal bands C and lags D,
the supporiing rolls or drums A B for said
lagging at the opposite ends of the machine,
the corrugated supporting-rollers' B for the

- under side of said lagging, the corrugating-

roller I'neshing with the upper surface of the
lagging, the corrugated roller J located above
and meshing with the voller I, a snpport for
the lagging beneath the reller I, the paste-box'
M and paste-roll L in rear of the roller 1, and
the heater-plates I' K adjacent the lagging in
rear of the roll L; substantially as described.

_22. Inapparatustor corrugating paper, the
combination, with the endless corrugated lag-
ging 13 and its supports, of the small eorru-
gating-roiler I, the Iarger corrugated roller J
mesking therewith, the supporting-block ¥
beneaib the roller I, and the endless chain of
rollers ¢ passing around said block and sup-
porting the lagging beneath the roller I, sub-
stantially ag described, '

23. Inapparatus for corrugating paper, the
combination, with the endless corrugated lag-
ging D and its supporting rolls or drums A B,
of the corrugated supporting-rollers K mesh-
ing with said lagging in its passage from the
rear voller B to the forward roller A; sub-
stantially as deseribed. :

24. Inapparasus for corrugating paper, the
combination, with the endless corrugated lag-
ging D and its supports, of the corrugating-
roller T meshing with said lagging in its pas-
sage redrward from the supporting-roll A, the
paste-box M and paste-roll I in rear of the
roller I, and the plate N located immediately
above the lagging D between the roller I and
paste-roll L; substantially as deseribed.

JEFFREY T. FERRES.
Witnesses:
D.I1 Dursin,
Ir, 16, MUSTARD.
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