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Application filed July 1, 1901, Serial No. 66,678, (No model.) 

To all whon, it in?tity concern: 
l3e 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 

5 of Indiana, have invented a certain new and 
useful Improvement in Apparatus for Corru 
gating Paper, of which the following is a de 
scription, reference being had to the accom 
panying drawings, forming part of this speci 

Io fication. - 
The object of my invention is to provide a 

simple and efficient apparatus for converting 
plain paper into corrugated paper whose cor 
rugations shall be uniform and at an equal 

15 distance from each other and also for securely 
affixing the facing-strip of plain paper to one 
surface of the corrugated strip and giving it 
a smooth and polished appearance, forming 
what is commonly known as “single-faced' 

20 corrugated paper. - 
The novelty of my invention will be here 

inafter set forth, and more particularly point 
ed out in the claims. 

In the accompanying drawings, Figure 1 
25 represents a side view, partly in section, of 

iny improved apparatus; Fig. 2, a vertical 
section upon the line 22 of Fig. 1, and Fig. 
3 a top plan view of the lower heater. - 
The same letters of reference are used to 

3o indicate like parts in the several views. 
Journaled at opposite ends of the frame 

work are two rolls or drums A B, over which 
pass a plurality of endless steel bands C, in 
the present instance three in number, Fig. 2. 

35. Secured to these bands transversely of the 
machine and parallel with the rolls,AB is an 
iron lagging ID, composed of a plurality of 
iron lags or bars extending transversely of 
the machine, parallel with the rolls Al3, and 

4o abutting tightly together side by side. These 
lags D are fluted or corrugated lyngitudi 
nally upon their outer surfaces, 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 ID is supported 
by three fluted or corrugated rollers E, mesh 
ing with the corrugations of the lagging, and 
at its upper side it travels over and is sup 
ported by a hollow steam-heated plate F and 

5o also by a chain of rollers G, passing around 

block II and chain of rollers G there meshes 
with the corrugations in the lagging D a 
small fluted or corrugated roller I, while lo 
cated immediately above the roller I and 55 
meshing there with is a larger corrugated 
roller J, which is steam-heated. Supported 
above but resting upon the upper surface of 
the lagging ID above the heater F is a second 
hollow heater K, whose forward or left-hand 6o 
end is tapered or beveled off, as shown, in 
order to extend into close proximity to the . 
lower side of a paste-roll I, coöperating with 
a paste-box M. A flat plate N is secured in 
the framework transversely of the machine 65 
between the paste-roll I and the corrugated 
roller I, immediately above the upper surface 
of the lagging ID. 
Under this construction and arrangement 

of parts the operation is as follows: The strip 7o 
of plain paper to be corrugated is led from a 
suitably-supported roll O. downward beneath 
a guide-roller P, thence upward over a sec 
ond guide-roller. Q, and thence downward 
beneath the roller I, by: which it is pressed 75 . 
into the corrugations in the lagging D, and 
from whence it passes onward with the lag 
ging beneath the plate N and paste-roll L., . 
by which latter paste is applied to its upper 
surface. The plate N serves to hold the pa- 8o 
per own in the corrugations of the lagging 
and prevent it from springing upward and 
being crushed out of shape in its passage be 
neath the paste-roll L. The strip of facing 
paper is led from a roll R, thence downward 85 
and forward beneath a guide-roller S, thence 
over a second guide-roller T, thence down 
ward and forward around the thin forward 
edge of the heater K, and thence rearward 
beneath the latter. The lagging D is heated 9o 
by its passage over the heater F, and the 
small corrugating- roller I is heated by the 
larger roller J, so that the corrugated strip 
O and its facing-strip R are heated as they 
pass from the roller I rearward through the 95 
machine, and the pressure and heat of the 
heater K upon the upper side of the strips as 
they pass beneath it causes the facing-strip 
to be securely attached to the reorrugated 
strip and ironed and polished and both of Too 
them dried and firmly secured together by 

a fixed block II. Immediately above the the time they emerge from the rear end of 
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said heater, whence they are led to and wound upon a storage-reel U. 
The purpose of the inlock I? and chain of 

rollers G (of which latter there may be sev 
eral sets placed end to end lengthwise of the 
block H) is to stipport the lagging D at each 
side of the vertical plane of the corrugating 
roller as well as immediately beneath it, 
and thereby prevent the Jagging from rock 
ing, as it would be liable to do if supporte?i 
beneath the roller 2 by a single plain roiler, 
and also obviate the friction, which the pres 
sure of the rollers l ; upon the upper side of 
1 the lagging would cause between the under 
side of the lagging and any fixed support, 
such as a forward prolongation of the heater 
F, for the lagging at such point. 

it is essential that the strip of paper to be corrugated shall be pressed into the corruga 
tions of the lagging by a roller of compara 
tively small diameter, so that only a few of 
its teeth or corrugations ca, in mesh with the 
corrugations of the lagging at the same tilne, 
in order to prevent mutilation of tile paper; 
but, as a roiler of such small diameter but of 
sufficient length for a wide strip of aper 
would not he strong and rigid enough to 
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exert the necessary pressure upon the strip 
of paper the entire width of the machine the 
heavier and more powerful roller J is pro 
vided, which is located immediately above 
the roler I and incids the latter in firin en 
gagement with the lagging. 

in the present instance the lagging ID is se. 
cured to the steel bands C by rivets, and to 
accommodate the heads of the rivets upon 
the inner surface of said bands in passing 
over the rolls A 3 tie latter are provided 
with circumferential grooves ?t, Fig. 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 friction, to relieve which I provide 
the upper surface of said heater with a plu 
rality of longitudinal grooves, which I fill with 
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 out of contact there with, as shown 
in Fig. 2. These friction-strips can be read 
ily renoved when they become worn down and 
cheaply replaced with new ones. 
To accommodate the expansion and co 

traction of the steel bands C under varying 
temperatures, one of the rolls Al3, which sup 
port the lagging, may be mounted in adjust 
able bearings, as in the case of the roller 3 
in lig. 1, or for the same purpose the sup 
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porting-rollers E may lue nounted in verti 
cally-adjustable bearings to perinitiore, or 
less sag to the lower part of the lagging. 
To prevent any articles of dirt, or other 

in atter frin falling between the tags D in 
their passage over the forward and upper side 
()f the roll A, and thereby prevent the lags 
coining igitly together again, I. provide a 

lagging. 
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A similar shield may be provided at the rear 
end of the machine; but anything that might 
fall between the lags as they pass over the o 
upper and rear side, of the roll 3 would be 
apt to fall out again as the lags assed around 
the under side of the rol. 
The functions of the heater-plate F are, 

first, to heat the lagging D, and, Second, to 
support said lagging in its passage rearward 
from the forward supporting roll. A to the 
real' roll 3. The first of these functions, how 
ever, unay be performed by the rolls A B, 
which may be inade hollow and stea in-heated 
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 considier it preferable to employ 
said heater, as shown, for both of said purposes. 
So, also, the functions of the upper heater K 
laay be performed, but in a less satisfactory 
laanner, by a series of rollei's bearing upon the 
upper surface of the lagging, which to smoothly 
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 longitudinally and steam 
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95 heated, in which event it will be unnecessary . 
to heat the larger roller J, the latter being 
then employed simply to support the roller 
and hold it in firm engagement with the cor Fugated lagging. 

I am) aware that it has heretofore been pi'o- 
OO 

posed to employ in a nachine of this charac 
ter an endiess corrugating-lagging eomposed 
of fluted or corrugated lags secured side by 
side at their opposite ends to the links of 
endless chains; but such coist, truction is not 
practicable, for the reason, among other's, that 
the wearing of the joints of the chains per 
mits separation of the ags and consequent 
destruction of the uniformity of the corruga 
tions. 
Having thus fully described my invention, 

I claim 
1. In apparatus fol' corrugating paper, an 

endless corrugated lagging composed of a plu 
rality of end less metal bands and a plurality 
of longitudinally litted or corrugated lags se 
cured thereto side by side transversely of the 
machine; substantially as described. 

2. In apparatus for corrugating paper, all 
endless lagging composed of a plurality of 
end less steel bands and a plurality of longi 
tudinally fluted or cougatetl iron lags riv 
eted to said bands side by side transversely 
of the machine; substantially as described. 

3. In apparatus for corrugating paper, the 
combination of all endless corrugated lag 
ging, supporting rolls or drums there for at 
the opposite ends of the machine, a small (or 
rugating-roller meshing with the corrugations 
of the lagging in its passage from the farward 

stronger corrugated roller located in medi curved shiell W for the lagging at that point. I ately above and meshing with the sists.iler cor 
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to the rear supporting - roll, a larger and 
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rugating-roller to maintain it in firm engage 
ment with the corrugations of the lagging 
throughout the length of said roller, and a 
support for the lagging beneath said rollers; 
substantially as described. 

: 4. 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 
rugating-roller meshing with the corrugations 
of the lagging in its passage from the forward 
to the rear. supporting - roll, a larger and 

: stronger corrugated roller located immedi 
ately above and meshing with the smaller cor 
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rugating-roller to maintain it in firm engage 
ment with the corrugations of the lagging 
throughout the length of said roller, a sup 
porting block or bar extending transversely 
of the machine beneath said rollers, and an 
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 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 
rugating-roller meshing with the corrugations 
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of the lagging in its passage from the forward 
to the rear supporting- roll, a larger and 
stronger steam-heated corrugated roller lo 
cated immediately above and meshing with 
the smaller corrigating-roller to heat the lat 
ter and maintain it in firm engagement with 
the corrugations of the lagging throughout 
the length of said rollers, and a support for 
the lagging beneath said rollers; substan 
tially as described. 

40 
.6. 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 rugating-roller meshing with the corrugations 
of the lagging in its passage from the forward 

45 to the rear supporting - roll, a larger and 
stronger steam-heated corrugated roller lo 
cated immediately above and meshing with 
the smaller corrugating-roller to heat the lat 
ter and maintain it in firm engagement with 
the corrugations of the lagging throughout 
the length of said roller, a supporting block 
or bar extending transversely of the machine 
beneath said rollers, and an endless chain of 
antifriction-rollers passing around said block 
and supporting thie lagging beneath the cor 
rugating-rollers; substantially as described. 

7. In apparatus for corrugating paper, the 
combination of an endless corrugated lagging, 
supporting rolls or drums for said lagging at 
the opposite ends of the machine, a corrugat 
ing-roller meshing with the corrugations of the 
lagging adjacent the forward supporting-roll, 
and a heater-plate located immediately aboye 
the lagging in its passage from the corrugit 
ing-roller to the rear supporting-roll; stib 
stantially as described. 

8. In apparatus for corrugating paper, the 

s 

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 immediately above the lagging in its 
passage from the paste-roll to the rear sup 
porting-roll to heat and dry and iron the pa 
per in 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 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 heater-plates lo 
cated immediately above and beneath the 
lagging in its passage from the paste-roll to 
the rear supporting-roll; Substantially, as de 
scribed. 

10. In apparatus for corrugating paper, the 
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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 rearward from the forward sup 

95 

porting-roll, a larger and stronger corrugated 
roller located immediately above and mesh 
ing with the smaller roller, a support for the 
lagging beneath said rollers, and a heater 
plate located immediately above the lagging 
in its passage from the corrugating-roller to 
the rear supporting-roll; substantially as de 
scribed. 

ll. In apparatus for corrugating 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 rearward from the forward 
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 rollers, and heater 
plates located immediately above and be 
neath the lagging in its passage from the cor 
rugating-roller to the rear supporting-roll; 
substantially as described. 

12. In apparatus for corrugating 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 
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-rollers, and a heater-plate, located 

Od 
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immediately above the lagging in its passage 
from the paste-roll to the rear supporting-roll; 
substantially as described. 
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13. In apparatus for corrugsting paper, the 
combination of an endiess corrugated lagging, 
Supporting-rolls therefor at the opposite ends 
of the machine, a smali corrugating - roller 
meshing with the corrugations of the lagging 
in its passage from the forward to the rear 
supporting-roll, a large and stronger corru 
gated roller located in mediately above and 
meshing with the smaller roller, a support for 
the lagging beneath said corrugating-rollers, 
a paste-box and paste-l'oli in rear of said cor 
rugating-roller's, and heater-plates iocated 
immediately above and beneath the lagging 
in its passage from the paste-roll to the rear 
supporting-i'oll; Substaitially as described. 

14. In apparatus for corrugating paper, the 
combination of an endless corrugated lagging, 
supporting rolls or drums therefor at the op 
posite ends of the machine, corrugated sup 
porting-rollers meshing with the under side 
of 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; substantially as described. 

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 machine, support 
ing rolls or druins for said lagging at the op 
posite ends of the machine, corrugated sup 

35 
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 accommodate expansion and con 
traction of the metal bands; substantially as 
described. 

16. In apparatus for corrugating paper, the 
combination of an endless corrugated lagging, 
supporting rolls or drums therefor at the op 
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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 longitudinal 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 
scribed. 

17. In apparatus 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 
rolls; substantially as described. 

18. In apparatus for corrugatiug paper, the 
endless corrugated lagging, composed of the 
plurality of metal bands C and the longitu 
iinally fluted or corrugated lags i) secured 
thereto side by side transversely of the ima 
chine; substantially as described. 

19. Iu apparatus for corrugating paper, the 
(ndless corrugated lagging coposed of the 

plurality of metal bands C and the longitu 
dinally fluted or corrugated lags Driveted to 
Said bands, in combination with the rolls or 
drums A B for supporting said lagging and 
provided with the circumferential grooves a 
for the passage of the heads of the rivets by 

d 

which the lags are secured to the bands; sub 
Stantially as described. 

20. In apparatus for corrugating paper, the 
combination 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 surface of the 
lagging, the corrigated roller J located above 
and meshing with the roiler I, a support for 
the lagging beneath the roller I, and the 
heater-plates F K adjacent the lagging be 
tween the roller I and supporting-roll B; sub 
stantially as described. 

21. In apparatus for corrugating paper, the 
combination 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 meshing with the upper surface of the 
lagging, the corrugated roller J located above 
and meshing with the roller I, a slipport for 
the lagging beneath the roller I, the paste-box 
M and paste-roll L in rear of the roller I, and 
the heater-plates FK adjacent the lagging in 
rear of the roll L; substantially as described. 

22. In apparatus for corrugating paper, the 
combination, with the endless corrugated lag 
ging 3 aid its supports, of the Sinall corru 
giiting-roller I, the larger corrugated roller J 
mesting there with, the supporting-block 
beneath the roller I, and the endless chain of 
rollers: G passing around said block and sup 
porting lite lagging beneath the roller I, sub 
stantially as described. 

23. In apparatus for corrugating paper, the 
combination, with the endless corrugated lag 
ging D and its supporting rolls or drums AB, 
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 described. 

24. In apparatus for corrugating paper, the 
combination, with the endless corrugated lag 
ging D and its supports, of the corrugating 
roller I meshing with said lagging in its pas 
sage rearward from the supporting-roll A, the 
aste-box M and paste-rol L 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 described. 

JEFFREY T. FERRES. 
Witnesses: 

D. J. DURBIN, 
?'. E. MUSTARI), 
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