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To all whony it may concern:

~ Be it known that I, JEFFREY T. FERRES, a.
citizen of the Umted_ States, residing at An-
derson, in the countyof Madison, in the State

5 of Indmna, have invented & celtam new and
useful Improvement in Apparatus for Corru-
atmg Paper, of which the following is a de- -

scription, reference being had to. the acecom-
~_ panying drmwngs formmg part of llllb &peCI-
‘10-fication. |
- - The objeet of my invention is to nrovide a
 simple and efficient apparatus for coniverting
plain paper into ecorrugated paper whose cor-
.rugations shall be uniform and at an equal
15 distance from each otherand also for securely
- affixing the facing-strip of plain paper to one
surf&ce of the corrugated strip and giving it
- a smooth and polished appearance, formmg
what is commonly lmown As “suurle taced 7
zo corrugated paper.
- The novelty of my inv entmn will l}e here-
inafterset forth, and more partlcularb pmnt—-
ed out in the L]&IIIIS.

In the accompanying dmwmws Iﬂﬂ'm-e 1

25 represeutb a side view, partly i in set,tlon of

my improved - apmmtus, FKig. 2, a vertlcal
-section upoen the line 2 2 of Fig. 1, and TFig.
3 a top plan view of the lower hedter o

_ The same lettors of reference are used o
30 indiecate like parts in the several views.

- work are two rolls or drums A B, overwhich

pass a plur tllty of endless steel h..fmd:-, C, in
the present instance three in- number, Fig. 2,

3¢ Secured to these bands Lr‘ms\er‘-‘-el) of t,he '_
* machine and parallel with the rolls,A B is an

iron lagging D, composed of a plurdlity of

iron ltitrb or bars extending trausversely of |

- the nmchme parallel with the rolls A B, and
40 abutting t,l'rhtly tmret,herblde by side. I‘he&e
~lags D are ﬂuted or corrugated lpnwmldl-

nﬂ;.ll) upon their outer stlrfdces so that the
outer surface of the entire. lﬂmrmw is corru-

aated tmnsvene]) of the !ll‘l(,]lllle as shown.

45' At its lower side the lagging D is &,upl)mted |

b three fluted or corrugated rollers K, mesh-
ing with'the corrngations of the lmmuur,*m;d
al 1t.s upper side it travels ovor and is sup-

ported by &4 hollow steam-heated pldte If and

50 also by a chain of rollers (i, passing around
) Ined blm,.h 115

-'beneath the latter. .
| by its passage over the hmter T, and the

Immedmwly :tbm"e tlle l

- e——

| b]ock II and cha.lu of' rollers G there m@shef-}

with the cocrugations in the lagging D a

small fluted or cmmmted roller I, while lo-
cated immediately above the l'ollar I and

535

meshing therewith is a larger corrugated

roller J, which is steam- heated

Supported
above hut resting upon the upper surface of
the lagging D above the heater F is a second -
hollow heater K, wliose forward or left-hand
1 end is tapered or beveled olf, as s’lmwn, in
order to extend into close proxumty to the .

6o .

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

a paste-box M. A flat

plate N is secured in

the framework transversely of the machine
between the paste-roll L and the corrugated
roller I, immediately ahove the n pper surface

of the lalmmtr D,
Undel t.hls LOHbtlllCLlOll and drranﬂement

| of parts the operationis asfollows: The strip
| of plain paper to be corr ugated is led from a -
suitably-supported roll O downward be nea,th'
a guide-roller P, thence upward over a sec-

ond auide- l'oller Q, and thence downward
beneﬂ,t,h the roller I, by which it is pressed
into the wruwdtlon% in the lagging D, and
from whence it passes onward with, thie lag-

70
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¢ing beneath the plate N and. paste-roll L

. b) mhleh latter paste is a.pplled to its upper

surface. The plate N serves to hold the pa-

8o
| per gown in the corr lgittl()llb of the lagging
Journaled at opposite ends of the frame-

and prevent it from springing upward and -

being crushed out of shape inits passage be-

neath the paste-roll L. "T'he strip of facing-

paper is led from & roll. R, thence downw&rd'

and forward beneath a ﬂ'ulde roller S, thence

ward and forw u'd around. the thin forward
edge of the heater I, and thence rearward
The lagging D is heated

small (,onumtmw-roller I is llea.tt,d by the

over a second guide- rarller T, thence down- .

90

larger roller J;, so- that the corrugated strip -

O and its f:l(,lllg'-bl rip IR are heabed as they
pass from the rollei I rearward through the

machine, and the pressure and heat of the
Theater K upon the upper side of the ﬁtmps as

they pass beneath-i-causes the facing-strip

them dried and firmly secured together b}f
ﬂw tlmo Lln y emerge fmm Lhe TOAr end nl

95

1 to bo sccurely attached 1o Tho-eerrugated

| strip and ironed snd polished and holsh of 1007~
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said heater, whence the y areled toand wound |

npon a storage-reol 1.
The purpose of the block I and chain of
- rollers G (of which latter there nay he sev-
5 eral sets placed end toend lengthwise of the

block H} is to support the lagging D at each

side of the vertical plane of the corrugating-
rolier I as weil as immediately beneath it,
and thereby prevent the Jageing from rock-
ing, as it wouid be liable to do if supported
beneath the roller 1 by a singls plain rotler,
and also obviate the friction.which the pres-
sure of the rollers1 J npon the npper side of
the lagging would cause between the under
side of the lagging and any fixed support,

10

such as.a forward prolongation of the heater

K, for the lageing at such point.

it is essential that the strip of paper to be

corrugated shall be pressed into the. corru A
tions of the lagging by a voller of compara-
tively small diameter, so that onrly a few of
1(3:-teeth or eorrugations can mesh with the
corrugations of the lagging at the same timne,
in order to prevent mutilation of the paper:
but as a roller of such smull diameter but of
sufficient length for a wide strip of paper

- weuld not be steong and rigid enotigh to

- exert the necessary pressure upon the $trip
ot paper the entire width of the machine the

- 30 heavier and more powerful roller J is pro-

vided, which is loecated immediately abova

the reller I and holds the latter in firm en-
gagement with the lagging.
in the present instance the Iageing D is se-
35 cured to the steel bands by rivets, and to
accommodate the heads of the rivets upon
‘the inmer surface of said bands in passing
over the rolls A I3 the latter ‘are provided
with circumfereutial grooves n, IFig. 2, in line

40 with the rows of rivets. |

In its passage over the upper surface of
the heater ¥ the lagging D is subjected to
sliding frietion, to relieve whieh T provide
the upper surface of said heater with a plu-

45 rality of longitudinal grooves,which I 1l with

20

strips of Babbitt metal or brass V,projecting a |

sufficient distance above the surface of the
heater to hold the steel bands C and heads of
the rivets onut of contact therewith, as shown
5¢ in Fig. 2. These friction-strips ean be read-
iy removed when they become worn down and
“cheaply replaced with new ones.
- 1o accommodate the expansion and con-
traction of the steel bands-© under varying
55 temperatures, one of the rolls A 13, which Sup-
pors the lagging, may’ be mounted in adjust-
able bearings, as in the case of the.roller I3
Cin Iig. 1, or for the same purpose the sup-
porting-rollers K way be wmounted ‘iu verti-
cally-adjustable bearings to permit more oy
less sag (o the lower part of the lageing,
- To provent any particles of dith or other
cmatter from falling between the lags [} in
their passage over tho forward and « pper side
6y of the roll A, and thereby prevent the {ags
coming Lightly (o gether again, I provide s
ccurved shielidl W For the lngging at that point.

6o

end of the machine;

690,713

A siwpilar shield may be provided at the reat
butanything that might
fall between the lags as they pass over the
upper and rear cide. of the roll B would be

70

aptto fall cut again as the lags passed avound |

the under side of the roll, -
The funetions of the heater-plate F are,

Airst, to heat the lagging D, and, second, to
support sald lagging in its passage rearward

from the forward supportingiroll A to the
rearrell I3, The first of these funclions, how-
ever, may be performed by the rolls A B,

~which may be made hollow and steam-heated

tor the purpose, in which event the heater-
plate may ‘be dispensed with and any other
suttable support for the lagging be provided,

although I consider it preferable to cmploy

sald heater,asshown, forboth of said purposes.
50, also, the functions of the upper heater K
taay be performed, but in a less satisfaetory
lanuer, by aseries of rollers bearing upon the
uUppersuriaceof thelagging, which to smoothly

iron the upper surface of the corrugated pa-

per aud prevent it having a ribby appear-
ance should be placed diagonally or at least

at a slight angle to the corrugations of the
Jageging.

Likewise the corrugating-roller I
may be drilled longitudinally and steam-

/5

o
O
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heated, in which event it will be unnecessary -

to heat the larger roller J, the latter being
then employed simply to support the roller I
and hold it in firm engagement with the cor-

- rugiated lagging.

I'am aware that it has hercetofore heen Dio-

100

sosed to employ in'a machine of this charse- -

ter an endless corrugating-lagging composed

ol fluted or corrngated lags secured side by

side at their opposite ends to the links of
endless chains; but such ecnstruction is not
practicable, for thereason, amongothers, that
the wearing of the joints of the c¢haing ner-
mits separation of the lags and consequent
destruction of the untformity of the corruga-

‘tions.

Having thus fully deseribed my Invention,
L claim— |

1. In apparatus for corrugating paper, an

endless corrugated lagging composed of a pla-
rality of endless metal bands and a plurality

of longitudinally fluted or corrugated lags se-

cured thereto side by side transversel y of the
machine; substantially as deseribed.

2. In apparatus for corrugating paper, an
endless lagging composed of a plurality of
ondless steel bands and a plurality of longi-
tudinally fluted or corrugated iron [ags riv-
eted to said Dbands side by side transversely

of the machine; substantially as deseribed.,

3. In apparatus for corrugating paper, the
jombination of an endless corrugated lag-

ging, supporting rolls or drums therefor at
the opposite endsof the machine, 4 small cor-

rugating-roller meshing with the eorru gations

of the lagging irr its passage from tlie farward

to the rear supporting -roll, a larger and .

stronger cobrugated roller located immedi-

+ ately above and meshing with the susiiler cor-

[OF
(10
iz-fi} .
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‘trugating-roller to maintain it in firm engage-

ment mth the corrugations of the lagging
throughout the lenﬂ'th of said roller, and a
support for the laggmﬂ' beneath said I‘OHBIS,
substantially as deseribed.

-4, In apparatus for cormgatm papei the
combination of an endless. corrugated lag-
ging, supporting rolls or drums therefm 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

- gtronger corrugated roller located immedi-

- ately above and meshing with the smaller cor-

,ru*:ratmcr-roller to mamtam it in firm engage- |
ment with the corr ugations of the lafrﬂ'mﬂ*

throughout the length of said roller, a sup-
portmg block or bar extending transversely

- of the machine beneath said wllexs, and an

'20

endless chain of antifriction-rollers passing

- around said block and supporting the lagging

beneath the corrugating - rollers;. substan-
tially as described. |
5. In apparatus for corr urra,tm paper th

combmatlon of an endless corrlmatcd lag-

ging, supporting rolls or drums therefor at

. the opposite ends of the machine, a small cor-
- rugating ﬂ'-roller meshing with the corrugations

35

- _ofthe la oging in its passage from the forward
30

- - 8tronger steam-heated corruwated roller lo-
“ecated immediately above a.nd meshing with
-the smaller corrngating-roller to heat the lat-

to the rear supportma‘ roll, a larger and

ter and maintain it in firm engagement with
the corrugations of the lafrﬂ'mw throughout

- the leugbh of said rollers, and 2 support for

4o

the lagging beneath said 1"011618, Subst’tll--L
.« tially as described.

6. In apparatus for corrugating
comblnatlon of an endlegs couugated lag- |
ging, supportmg rolls or drums therefor at
the opp051te ends of the machine, a small cor-

- rugating-roller meshing with the corrugations
- of the laggingin its passage from the for“ ard |
45

- stronger steam-heated corrwrated roller lo-

to the rear supporting -roll, a larger and

- cated immediately above and meshing with

the smaller corrugating-roller to heat the Iat-

- ter and’ maintain 1t in ﬁrm engagement with

, f?_5o..

the corrugations of the lagging throughout
the length of said roller, a supporting Dlock
or bar extendmg transversely of the machine

beneath said rollers, and an endless chain of |

antifriction-rollers passing around said block
and supporting the lagging beneath the cor-

rugating-rollers; Bubstantmll} as described.

7. In appamtus for corrugating paper,the

con:;bmatlon of an endless corrugated wam o

supporting rolls or drums for sa,ul Lw*rmfrat

the opposite ends of the machine, a corlugat— |

" ing-roller meshing with the corrugationsof the
- lagging ad jacent the forward supporting-roll,
_and a heater-plate located umnedmtely .::.bove

the lagging in its passage from the corrug: 1t-
mg-roller to the rear bllpp(}ltln"-—l(}ll faub-
stantially as deseribed.

8. In itpp,wamls fUl‘ corr fr.-,mnﬂ'

paper, the |

!

|

|'

N

[mpel {he I

i
. '

.
combinationof an endless corrugated lagging,

posite ends of the machine, a corrugating-

roller meshing with the corrugations of the

lagging adjacentthe forward supporting-roll,
a paste-box and paste-roll located in rear of

the corrugating-roller, and a heater- pla,te lo-- .
75

cated 1mmedlately above the lagging in its

passage from the paste-roll to the rear sup-

porting-roll to heat and dry and iron the pa-

said plate; substantially as described. §
9. In apparatus for corrugating paper, the
combination of anendless corr urra,ted lagging,

supporting rolls or drums therefor at the op- .

70

per in its passage with the lagging benewtll -

8o

supporting rolls or drums thetefm at the Op-
posite ends of the machine, a corrugating-

roller meshing with the corrugations of the

lagging adJaeent the forward supporting-r oll,

paste -box and paste-roll located in rear of

the corrugating-roller, and heater-plates lo-
{ cated . 1mmcd1ately d.bove and beneath the

lagging in its passage from the paste-roll to
the rear supponmn‘ -rolil; su bamntully as de-
seribed.

10, In appamtus for couu*mtm'r paper the

“combination of an endless corru frated lagging,
“supporting-rolls therefor at the ¢ 0pp031te end.s

of the maclune, a small corrugating-roller
meshing with the cor rugations Of the lcwmntr
in its passage mmmmdfmmthe fmwmdsup-

90

95

porting-roll, & larger and stronger corrugated

roller loc;zted 1mmedlately above and mesh
ing with the smaller roller, a support for the

100

ld“‘"‘lnf" beneath said 1011@1'5, and a heater-

plate located immediately above the lagging
in its passage from the corrugating-roller to
the rear qul)pomnw-loll subst(mt,lally as de-

seribed.
'11.. In apparatus for corr un'a,tm papm the
combination of an endless corru ﬂ'ated laggmg, '

105

supporting-rolls therefor at the ¢ opposite ends -

of the maehme, a small corrugating-roller
meshing with the corrugations of the Iag geing

110

in its passage rearward from the fonlwa,rd o

supporting-rol, a larger and stronger-corru-

gated roller located lmmedlately above and
meshing with the smaller roller, a support for

the lawmg beneath said wllers and heater-

plates located immediately above and be--

'11"5_

neath the lagging in its pabsafre from the cor-

rugating-roller to the rear suppor bmwr mll
f;ub'atanbmlly as described. |

12, In apparatns forcorrugating pap»er the
combination of an endless corrugated lag ooing,

120

supporting-rolls therefor at the opposne ends

of the machine, a small corrugating-roller
meshing with the corrugations.of the lagging
in ity passage from the forward. to the rear
supporting-roll, a larger and stronger corru-

gated 1011(,1 lon:ua,ted lmmedmtel} abwe and

| mebhmw with the smaller roller, a support for
the la,frgmw beneath said corrwratlng lollers,_ i

a paste-box aud paste-roll in rear of said eor-

rugatingsrollers, and a heater-plate. located

130

| inmediately above the lagging in ifs passage

| from the paste-roll to the rear auppmtmg mll
subsba,ntmlly as desceribed. -
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‘meshing with the corrugations of the

=

15. Inapparatus for coervugating paper, the 7 plurality of metal bands C and the longitu: -

combination of an endliess corrugdted Jageing,
supporting-rolls therefor at the opposite ends
of the machine, a small corrugating-~roller

laggin g

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,
& paste-box and paste-roll in rear of said eor-
rugating-rollers, and heater-plates located
immediately above and beneath the lagging
in 1ts passage from the paste-roll to the rear
supporting-roll; substantially as deseribed.
14¢. Inapparatusfor corrugating paper, tho

- combination of an endless corrugated lagegin o,

20

25

supporting rolls or drums therefor at ths op-
posite ends of the machine, corrugated sup-
porting-rollers meshing with the under side
3t said lagging in its passage from the rear
to 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;y substantially as deseribed. |
15, In apparatus for corrugating paper, the

- combination of an endless corrugated lagging

20

35

40

50

$5

6o

composed of a plurality of endless metal -

bands and a plarality of longitudinally fluted
or coerrugated lags secured to said bands side
by side transversely of the macltine, support-
ing rolls or drums for said lagging at the op-
posite ends of the machine, corrugated sup-
porting-rollers meshing wish the under side
of sald 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 accominodate expansion and con-

tractiop of the metal bands; substantially as

described. S

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

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

said lagging in its passage over one of said

rotls; substantially as described.

18. In apparatus forcorrugating paper, the
endless corrugated lagging, composed of the
plurality of metal bands C and the longitu-
uinally fluted or corrugated lags D secured

thereto side by side transversely of the ina-

chine; substantially as described. _
19. Tuapparatusfor corrugating paper, the
cndless corrugated lagging composed of the

[ 2

dinally fluted or corrugated lags D riveted to
sald bands, in combination with the rolls or

drums A I3 for supporting said lagging and

provided with the circumferential grooves d
for the passage of the heads of .the rivets by

ZG

which the lags are secured to the bands; sub-

staniially as deseribed.

20. Inapparatus for corrugating paper, the
combinabtion of the endless corrugated lagging
composed of the metal bands C and lags D,
the supporting rolls or drums A B for said
lagging at the opposite ends of the machine,
the corrugated supporting-rollers E for the
under side of said lagging, the corrugating-
roller I meshing with the upper surfaece of the
lagging, the corrngated roller J located above
and meghing with the roiler I, a support for
the lagging beneath the roller I, and the
heater-plates I X adjacent the lagging be-

tween tne roller I and supporting-roll B; sub-

stantially as described. J

- 21, Inapparatusfor corragating paper, the
combination of theendlesgcorrugated lagging
composed ot the metal bands C and lags D,
the supporting rolis or drums A B for said
lagging at the opposite ends of the machine,
the corrugated supporting-rollers' E for the

~under side of said lagging, the corrugating-

roller I'tneshing with the upper surface of the

lageing, the corrugated roller J located above
tan e’ M|y o

and meshing with the roller I, a support for
the lagging beneath the reller I, the paste-box:
M and paste-roll I, in rear of the roller I, and
the heater-plates F' K adjacent the lagging in
rear of the roll I; substantially as described.

22. Inapparatusfor corrugating paper, the

combination, with the endless corrugated lag-

ging 13 and its supports, of the small eorru-
gating-roiler I, the larger corrugated roller J
mesking therewith, the supporting-block H
beneath the roller I, and the endless chain of
roliery (x passing around said block and sup-
porting the lagging beneath the roller I, sub-
stantially ag deseribed. -

23. In apparatus 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 E mesh-
ing with said lagging in its passage from the

-rear roller B to the forward roller A; sub- -

stantially as deseribed. |
24. Inapparatus for corrugating paper, the

combination, with the endless corrugated lag-

ging D and its supports, of the corrugating-

.?5

80
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roller I meshing with said lagging in its pas-

sageredrward from the supporting-roll A, the
paste-box M and paste-roll 1. in rear of the

rolley 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: |
1. 11, DURBIN,
[ . MUSTARD.
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