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(C1. 54-30) 15 Claims. 

This invention relates to the continuous Corru 
gation of material in Web or Strip form. 

It is the principal object of the invention to 
provide a mechanism for corrugabing a. Web of 
paper or other material lengthwise of the Web 
and with the web or strip passing between Sta 
tionary interfitting guides which are So arranged 
that as the web passes therethrough its travel is 
correlated with the shape and arrangement of the 
guides so that smooth and uniform corrugations 
are produced without stressing or rupturing the 
Web. » 

It is also an object to COnstruct Such a mecha 
nism So that the distance betWeen adjacent guides 
of a Set in the path actually traversed by the Web 
remains the same throughout the entire paSSage 
of the web between the guides, thus avoiding lat 
eral stresses in the Web and making it pOSsible 
to pass the web through the guides easily and 
without objectionable friction such as to tend 
toWard rupture of the Web. 

It is also an object to provide Such a. mecha 
nism in Which the guiding fingers are arranged 
to facilitate the feeding of the Webmaterial there 
through and in such a manner that the Web is 
supplied without danger of tearing either While 
being threaded into, in its passage through, or 
as it is discharged from the device. 

It is a further object to provide a mechanism 
in Which the converging corrugating guides are 
of progressively changing shape So that the path 
established for the web remains the Same in Width 
between each pair of guides throughout the longi 
tudinal extent thereof to assure Smooth paSSage 
of the web therethrough with low friction. 

It is a further object to provide a ProceSS Of 
continuously corrugating material in web Or Strip 
form in which the corrugations are continuously 
developed lengthwise of the direction of travel 
of the Web as the Web passes between guide ele 
ments and in correlated relation with such travel 
avoiding disruptive lateral movement between 
the Web and the guide elements CrOSSWise of the 
direction of travel. 

It is also an object to provide a continuous cor 
rugating mechanism having main and auxiliary 
sets of interfitting guides between which the Web 
of paper is continuously passed to produce longi 
tudinal corrugations, the guides of the main Set 
converging while those of the auxiliary Set, lo 
cated at the discharge end of the mechanism, are 
arranged in diverging relation providing for dis 
charge of the corrugated web substantially 
Smoothly and without bulges. 

It is 3 Still further object to provide mechanism 
for continuously corrugating material in Web or 
strip form, which is then continuously formed 
into desired shape such as flat or tubular, or the 
like, in which form it may be cut off into Suit 
able lengthS. 
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It is 3 further object to so control the Supply 

and delivery of the material to and from the 
guide that Smooth and uniform corrUgation is 
obtained with a minimum of friction and the 

- formation of bulgeS or the like is avoided. 
Other objectS and advantages Will beapparent 

from the following description, the accompanying 
dra Wings, and the appended claims. 

Referring to the drawings– 
Fig. 1 is 3, view in perspective With certain parts 

being broken away showing the continuous corru 
gating of Web material in accordance with the 
present invention; 

Fig. 2 is a plan view with certain parts being 
broken away ShOWing the fan Shaped corrugat 
ing guideS; 

Fig. 3 is an end elevational view of the enter 
ing end of the mechanism Shown in Fig. 2 With 
a part of the guide structure being broken aWay; 

Fig. 4 is an end elevational view of the dis 
charge end of the mechanism; 

Fig. 5 is a longitudinal Schematic View Showing 
the progressively increasing interfitting relation 
ship of two adjacent guides of opposed SetS. 

Fig. 6 is a plan view of the upper or Working 
Surface of One Set of main guides and the cor 
responding auxiliary guides at the discharge end; 

Figs. 7 to 10 inclusive are cross sectional views 
on the respective corresponding lines – to 
10–0, inclusive, of Fig. 6, On a larger scale and 
showing the details of the path of travel of the 
web throughout the longitudinal extent of the 
guides; 

Fig. 11 is a perspective vieW Showing the rela 
tionship of cooperating guides of OppOSed Sets 
and looking toward the entering end thereof. 

Fig. 12 is a diagrammatic view on an enlarged 
Scale illustrating the procedure for Shaping the 
entering ends of the guides to facilitate intro 
duction of the Web thereinto; and 

Fig. 13 is a diagrammatic view indicating the 
application of a liner to the corrugated Web and 
preparatory to the formation of the corrugat 
ing Sheet into tubular orother desired form. 

In the production of corrugated material, the 
ordinary procedure is to run the sheet of material 
through corrugating rolls which operate in the 
nature of gear teeth and whichthus provide cor 
rugations running transverse of the length of 
the web. Not only is this process relatively slow, 
but it limits the length of the corrugated body 
Which can be formed to the width of a paper 
Web, or the axial length of the corrugating rolls, 
Whichever is Smaller. 

In accordance With the present invention a 
Web of material is Successfully corrugated in a 
continuous manner, and with the corrugations 
running lengthwise of the web. There is no 
limitation upon the length of the corrugated 
sheet Which may be produced, and itS width may 
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be made adequate for all ordinary PUrpOSeS. 
The operation is performed at relatively high 
Speed and in a Smooth and Uniform manner 
which does not disrupt or Weaken the body of 
the fibrous material, providing for the produc 
tion of a continuously corrugated Strip which 
can be subsequently formed into any desired 
Shape. 
The invention is useful for the production of 

all types of corrUgated materialS Such aS COrrU 
gated paper and paper board and particularly 
for the making of Such material for coveringS 
for cylindrical or tubular objects, either for the 
purpose of shipping protection, or for purpOSeS 
of heat insulation or other protection while in 
use. The article to be thus covered need not be 
circular in cross section but may have flat or 
irregular Sides, the product of the present in Ven 
tion with the lengthwise extending corrugations 
being readily adaptable and affording good pro 
tection regardless of the particular Shape of the 
article. 

It is highly important in the production of 
such product, that the entire path of travel of 
the material through the corrugating mechanism 
be predetermined and controlled and that Such 
mechanism provide for the passage of the Web 
through the mechanism in substantially straight 
lines and Without lateral or transverse move 
ment away from those lines at any time. It will 
be readily understood that if the passage of the 
web is such as to result in lateral forces being 
developed which tend to distort the partially 
formed corrugating grooves, there will be a re 
sulting tendency to stretch and even tear the 
sheet, causing additional frictional drag and re 
quiring the application of greater force to draW 
the sheet through the mechanism, further in 
creasing the possibility of damage thereto. 

In prior mechanism for continuous corrugat 
ing, the Use of corrugating guides in VariouS ar 
rangements have been propOSed, Some of Which 
resulted in a proper Spacing at the entering end, 
or at the discharge end, but in none of Which 
Was the entire path of travel properly controlled 
So that at no point in the travel of the Web 
through the mechanism would there be any ap 
plication of force laterally to diSrupt the par 
tially formed corrugations. AS an example, 
careful analysis has shown that the use of guides 
of uniform Cross Section throughout and of pro 
gressively increasing interfitting relationship 
may be made to provide the proper Spacing at 
the entering end and at the discharge end, but 
fail to provide Such Spacing at intermediate 
points with the result that the material does not 
progress properly therethrough and undue fric 
tion and tearing of the sheet result. 

In accordance with the present invention the 
web is passed between two similar Sets of Sta 
tionary fan Shaped interfitting guides Which are 
arranged in lines converging to Ward a common 
center Substantially beyond the ends of the 
guides, The guides are of progressively decreas 
ing width and increasing depth from their en 
tering toward their discharge ends and are 
mounted with their Supporting bases Substan 
tially parallel thus establishing a progressively 
increasing interfitting relationship. The op 
posed or working surface of the guides are de 
fined by flat surfaces, and the edges of those 
Surfaces are defined by arcs of progressively and 
continuously increasing radius. At the enter 
ing ends the arcs are of Substantially Zero radiuS 
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4 
face covering the entire working surface. The 
radius increases uniformly doWn to the discharge 
end at which point it becomes equal to half the 
thickness of the guide and hence the two arcs 
meet, forming a full Semicircle around the Work 
ing end of the finger, the flat surface of the 
guide being uniformly reduced and finally termi 
nating at Such end point. Careful test of the 
guides constructed and operating in this man 
ner, confirmed by detailed mathematical analysis 
of the actual length of the web path, has Shown 
that this path remains uniform throughout the 
length of the guides and provides for longitudi 
nal travel of the web therethrough Substantially 
free of lateral motion relative to the guides, thus 
providing for a. highly accurate Operating condi 
tion Substantially free of undue friction. 
Furthermore the guides at their entering ends 

terminate in a convex arc which is Struck from 
approximately the Same center as that toward 
which the guides converge, and at the discharge 
ends they terminate in a concave arc also struck 
from approximately the same center. It is fur 
ther found that it is advantageous to introduce 
the web into the guides from a Substantial angle 
to the direction of its travel therethrough, and 
a curved Surface is therefore preferably provided 
over which the Web is passed from an angle of 
approximately 90° to the direction of itS travel 
through the guides. 

It has further been found that it is advan 
tageous to proVide auxiliary Sets of guides at 
the discharge end of the main Set in Order to 
assure delivery of the corrugated web in straight 
lines of travel and Substantially eliminating any 
tendency toward bulging at this point. These 
auxiliary guides may be relatively Short, and are 
preferably of the Same cross section as that of 
the main Sets at the discharge end, being also 
arranged with a uniform amount of interfitting 
relationship. Instead however of converging as 
do the main guides, they have a relatively Small 
diverging action which facilitates the delivery of 
the Web in a condition where it travels forwardly 
in straight lines and in a common plane. Pref 
erably they are arranged to be received in the 
concave arc of the discharge ends of the main 
sets, and diverge outwardly to the extent that 
the distance between adjacent auxiliary guides 
at their discharge ends measured in a plane 
transverse to the direction Of fravel of the Web 
is approximately the same as the distance be 
tween the ends of adjacent guides of the main 
Sets measured along the concave arc at their 
discharge ends. 

Suitable mechanism is provided for drawing 
the web through the corrugating mechanism, and 
for holding the formed corrugations in proper 
shape and relation until the application thereto 
of liners or other material which will perma 
nently retain the corrugated form. Stationary 
forming mechanism and cutting and slitting 
knives may also be provided to form the cor 
rugated product into desired shape. 
Referring to the drawing Which discloses a. 

preferred embodiment of the invention, the 
mechanism comprises a suitable Support 10 car 
rying standards | | upon which a roll 2 of the 
paper material to be corrugated is mounted. As 
Shown this may comprise a roll of paper, and if 
desired mechanism may be provided for facili 
tating the changing of rolls to assure the supply 
of a continuous web from one roll to the next. 
The web I from roll 2 passes under a Suit 

and a sharp edge is thus proVided, the flat sur- 75 able guide roll 15 carried on housing 6 and 
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between lateral guides I conveniently supported 
on the housing and engaging the Side edges of 
the Web to assure its delivery to the corrugating 
mechanism in proper relation thereto, Such 
guides being adjustable to provide for the han 
dling of WebS of different Widths as desired. The 
COrrugating mechanism is Shown generally at 2} 
and is mounted upon the housing 16, comprising 
tWo Similar sets of stationary fan-shaped guides, 
including an upper set 2 and a lower Set 22. 
These guides may be made of Suitable material 
which can be properly formed and which will 
not have excessive wear under the action of the 
Web material in passing therethrough, Suitable 
materialS for this purpOSe being metal, glaSS, 
plastic compositions, or the like. 
The guides comprise a plurality of elongated 

fingers or guides 25 which are arranged in sets 
upon the Supporting plates 2l and 22 respec 
tively. Suitable corner pieces 26 having right 
angular notches therein provide for receiving the 
two Supporting plates and maintaining them in 
Proper Spaced relation to each other. The as 
Sembly is effected by means of bolts 27 under 
the heads of which springs 23 are received to 
proVide a yielding action allowing the plates to 
SeParate in case of any obstruction occurring to 
thus prevent damage thereto. It will be under 
StOOd that the base plates 2 and 22 are thus 
normally held in Substantial parallelism with : 
each other. 

Referring first to the main Sets of guides 25, 
bhese guides are in the shape of elongated fin 
gers of predetermined shape and contour 
throUghOut their extent. The depth of the guides 
is not uniform, but as shown in Fig. 5 continu 
OuSly increases from the entering end to the dis 
Charge end thereof. Both Sets of guides have 
a Similar increase in depth and thus a progres 
Sively increasing interfitting relationship is: de 
Veloped as shown by this Fig. 5. Also the width 
Of the guides transversely of the direction of 
travel of the web progressively decreases toward 
the discharge end, the projection of the Sides 
of the guides. also meeting at the common point . 
Of convergence. Such width at the entering end 
is equal to half the developed length of one cor 
rugation minus only a Small clearance between 
adjacent guides while at the discharge end the 
width is the same as the internal diameter of 
the corrugation itSelf. The guide is laterally Sym 
metrical On Opposite sides of its longitudinal cen 
ter line at all CrOSS Sections throughout its length. 
The Opposed or working Surfaces 30 of the 

two Sets of guides have flat surfaces with the 
flat Surfaces extending substantially throughout 
the longitudinal extent thereof. The side edges 
of Such Surfaces are defined by arcs 32, the ra 
dius of which progressively increases from ap 
proximately Zero at the entering ends to the end 
Point at the discharge ends where the two arcs 
meet, forming. a. finger which is semicircular in 
CrOSS Section. The fiat Surface 30 thus becomes 
progreSSively Smaller and finally terminates at 
the discharge end. » 
AS will be evident from Figs. 2 and 6, the 

guides of both upper and lower sets are arranged 
in lines which converge from their entering to 
their discharge ends. The center lines of each 
of these guides if projected would meet at a com 
mon point Substantially beyond the discharge 
ends of the guides, a. distance beyond the dis 
charge ends of the guides approximately double 
the length of the guides themselves having been 
found to give Satisfactory results. - - 
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Also as will be clear the guides at their enter 

ing ends terminate in a convex arc 40, and ab 
their discharge ends in a concave arc 41, both of 
which are struck from approximately the Common 
point of convergence above referred to. - 
To facilitate the passage of the web into the 

entering ends of the guides at an angleto its path 
of travel therethrough, a curved piece 44, Sub 
stantially a quarter round in cross Section, is ar 
ranged along the arc 40 and the web is paSSed 
over this Surface from either above or below the 
plane of the guides themselves depending upÖn 
the most convenient relationship. As shown this 
angle is a substantial one, preferably about 90°. 
As shown in Figs. 3 and 7, the two plates. 2 

and 22 are normally mounted so that the Upper 
or Working surfaces of the guides ab their en 
tering ends lie in approximately the same plane 
and adjacent guides are relatively cloSely Spaced 
as there shown, such spacing preferabiy being 
Somewhat larger than and about tºwice the:thick 
neSS of the web of material in.the case of Paper. 
Since the Web of material to be corrugated has 
appreciable thickness, it is desirable to relieve 
the Surface of the guides Sufficiently to permit of 
the introduction of the Web thereto. For this pur 
pose the entering ends of the guides are beweed 
as Shown at 46 to provide a Sufficient Space be 
t Ween the tW0 Sets of guides to provide for re 
ceiving the Web therebetween. 
The method of forming this bevel 46 may be 

determined by reference to the schematic ar 
rangement shown in Fig. 12 where the interfltting 
relationship of upper and lower guide elements 

5 25 has been represented on a magnified scale. In 
this View the Solid line 4. represents the upper 
Surface of the lower guide and the broken line 48 
representS the lower. Surface of the Upper guide. 
It Will be Seen that these two lines When extended 
back to the right hand or entering end meet at 
a Common point 49. The interfitting relation has 
been exaggerated to better illustrate the proce 
dure involved in forming the bevel. The thickness 
of the paper is shown at: 50, this being the thick 
neSS which it is necessary to provide for receiv 
ing between the guides. It will be underst00d that 
the paper is actually corrugated at the discharge 
ends of the fingers but in Fig. 12 is represented 
by parallel lines 50 on opposite sides of a center 
line for purposes of analysis. By projecting lines 
50 in parallel relation to Ward the right hand side 
of the diagram it will be Seen that two triangular 
sections 5 and 52 are formed, where these pro 
jected lines intersect lines 47 and 48, these being 
indicated by cross hatching. It is these cross 
hatched areas 52 and 5 at the entering ends of 
the respective upper and lower fingers which are 
removed to provide the bevel 46 at the entering 
ends of the fingers for receiving the Web of ma 
terial, the web then passing between the re 
mainder of the fingers as already described. 
The auxiliary sets of guides are shown at 60, 

and are preferably mounted in similar manner 
upon upper and iower plates 6 and 62 respective 
ly, the Same spacing blocks 26 Serving to Suppört 
the same in proper relation to eachother. Blocks 
63 Suitably bolted to the main and auxiliary sets 
of guides provide for retaining the same in pröper 
fixed relation to each other, as will be clearly ap 
parent from Fig. 2, the two sets of auxiliary guides 
60 are in Substantial alignment at their entering 
ends with the discharge ends of both sets of guides 
25, and are arranged in the form of an arc corre 
sponding to andfltting within the concave arc di. 

75 At their discharge ends they terminatein a com 
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mon transverse plane 64. The guides 60 are of 
the same croSS Section throughout, i. e., the Same 
as that of the discharge ends of the main set 
of guides, and are Supported in Substantially par 
allel relation with each other and are of the same 
depth so that they have a uniform interfitting re 
lationship. 

Also as shown in Fig. 2 guides 60 are arranged 
to diverge a Small amount. They are so arranged 
that the distance between adjacent guides of each 
set measured in the straight line of plane 64 is 
the Same as the distance between the guides 63 
at their entering ends measured along the arcu 
.ate path 4l. This has been found to improve the 
discharge action of the corrugating mechanism 
and to effect delivery of the corrugated web in a 
Smooth and uniform manner overcoming the tend 
ency to form a bulge as the Web leaves the guides. 

In threading the Web the two setS of guides 
are Separated after loosening bolts 2, to provide 
for receiving the Web therebetween. The Web is 
slowly drawn through and the guides then brought 
together and proper pressure established by 
springs 28. 
In Order to draW the Web through the corru 

gating mechanism a pair of rollers 6, f, at, least 
One of which is grooved as shown at 0, are ar 
ranged to be driven by a sui†able power Source 12 
and to engage opposite sides of the corrugated 
web. The rolls thus provide the tractive force and 
also provide for retaining the web in the formed 
corrugated shabe pending further manipulation. 

If desired the corrugated web may be passed 
through a stafionary former which haS sloping 
funnel shaped sides providing for curving the web : 
'into continuous tubular form as it moves there 
int0; thereafter a cut-off knife may be operated 
to cut the formed body into suitable lengths. 

Preferably the operation is carried out as indi 
cated diagrammatically in Fig. 13 in which upper 
and Iower rolls of liner material 80 are applied 
to opposite Sides of the corrugated web, adhesive 
applying rolls 8 being utilized for applying ad 
hesive from reservoirs 82 to the ribs of the Cor 
rugations on opposite sides of the web. Apair of 4: 
rolls 83, 3A effect the application of the liners 
under proper pressure, following which the web 
passes into the former 85 whereit is continuously 
formed into the desired shape and cut into Suit 
able lengths by cut-off knife 86. It will be under 
stood that liner webs may be applied to only one 
side of the corrugated web, and further that one 
Or more corrugated webs and One or more liner 

- webs may be associated with each other to form 
- a composite body as desired for particular pur 
pOSeS. 

In order further to show an application of the 
principles of the invention, the following Specific 
eXample is given showing the manner of con 
structing a. mechanism in accordance with the 
present invention for producing corrugated paper 
of a particillar depth of corrugation. It is as 
sumed that it is desired to corrugate a Web of 
paper having a. thickness of .015' and to produce 
corrugations having a. total depth of 250“, as 
measured from the top of one corrugation 
to the bottom of an adjacent corrugation, or a. 

- distance between adjacent corrugated ribs of 
..500', aS Shown in Fig. 10. ThUS the internal 
diameter of each finished corrUgation is .250' 
minus twice the thickness of the web, or .220''. 
For this purpose the fan shaped guides 25 may 
have a length of 18’’, and may be arranged in 
lines which converge toward a common point ap 
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8 
mately 36%º from arc 41. It is preferred to 
make the length of the guides between about two 
to three times the width of the corrugated web 
and in general to so arrange the length and the 
number of corrugating guides that the Outermost 
guides make angles with the center line of the set 
of notmore thanabout 7% degrees. 
The flat surfaces of the fingers 25 have a width 

of .3425“ at their entering ends and the arcs 
32 are practically Zero or non-existent. The 
spacing between the adjacent guides of opposed 
sets remains the Same throughout, namely 030". 
As shown in Fig. 7 this provides a Spacing at the 
entering end between centers of adjacent guides 
of a Set of approximately 745“. 
At the intermediate Zone shown in Fig. 8 the 

radius of the arc 32 has increased from approxi 
mately zero to 037ºº. From Fig. 5 it will be seen 
that there is an Overlapping or interfitting rela 
tionship of 073'', that being twice the radius of 
arc 32 at this point. While the direct distance 
between the centers of adjacent guides of a Set 
is now reduced to .663', careful determination of 
the distance in the path of the web will show that 
it remains .745“. 
At the section line 9–9, the radius 32 has in 

creased to 073'' and the interfitting relation t0 
.146'. Again while the direct distance between 
centers of adjacent guides has been reduced t0 
.582'', the developed distance in the path of the 
web remains accurately.745'. * 
At the discharge end of the guides 25, as shown 

by section line 10–10, the radius 32 has now in 
creased to .110' and forms a complete semicircle 
as shown in Fig. 10. From Fig. 8 it will be Seen 
that at this point the interfitting relation has also 
increased to the Same Value. This gives a. diam 
eter of 220', which with two thicknesses of Web 
material upon opposite sides, each having a thick 
neSS of 015“, provides the final desired corrugated 
depth of 250“. Also as will be clear the direct 
distance between the centers of adjacent guides 
is the desired amount of 500'º but the developed 
distance in the path of the web remains .745“. 
Similar analysis made at any point throughout 
the length will show that the same relationship 
is present. 
From the above it Will be clear that the guides 

in this form provide for the formation of a Web 
of the desired depth of corrugation, and further 
that the path traversed by the Web at all points 
throughout the length of the guides remains the 
Same, thus eliminating lateral travel and main 
taining friction at a low and unobjectionable 
level. 
The auxiliary guides 60 may have a length of 

approximately 1%º, the spacing between their 
centers at the discharge side thereof being ac 
curately 500'', the same as the distance measured 
along arc 4. The shortest distance between the 
centers Of adjacent fingers 25 of a Set at the dis 
charge ends thereof measures .498' and thus 
guides 60 divergetothe extent of.002“. 

It Will be understood that the above detailed 
measurements are representative of Only One con 
dition of size Of corrugation, thickness of Web, etc., 
and that these factors may vary as desired within 
the teachings of the invention to obtain the de 
sired highly Satisfactory resultS. 
Theabove invention therefore providesa highly 

Successful mechanism for continuous corruga 
tion of web material, overcoming the inherent 
defects in prior devices of this character and 
providing for Smooth and continuous passage of proximately 54%º from the arc 40 and approxi- 75 the material through the mechanism without ex 
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cessive friction, tearing, or disrupting of the Web 
at any point in its passage. It is capable of high 
Speeds, up to about 2500 feet per minute, and be 
yond, and represents an economical and highly 
advantageous procedure for producing corrugabed 
material and resulting products therefrom. 
While the method and form of apparatus herein 

described constitute preferredem bodiments of the 
invention, it is to be understood that the inven 
tion is not limited to this precise method and 
form of apparatus, and that changes may bema.de 
therein Without departing from the Scope of the 
invention which is defined in the appended claims. 
What is Claimed is: 
1. ContinuOUS corrUgating mechanism of the 5. 

character deScribed for corrugating a. Web of 
material Which comprises two sets of Similar fan 
shaped interfitting guides, the guides of one Set 
being formed to interfit in progreSSively increaS 
ing relation With those of the other Set, the lateral 
Spacing of Said guides and the peripheral Surfaces 
thereof in contact With Said Web progressively 
varying longitudinally of Said mechanism in cor 
related relation With the interfitting relation of 
said guides and the thickness of the material : 
being corrugated to maintain the developed lat 
eral distance between the centers Of adjacent 
guides of a Set Substantially constant. throughout 
the longitudinal extent of Said guideS. 

2. Continuous corrugating mechanism of the 
character described for corrugating a. Web of 
material comprising two sets of fan-shaped inier 
fitting guides, said guides being arranged in lines 
converging toward a common center substantially 
beyond the discharge end thereof, the guides of 
One Set interfitting in progreSSively increasing 
amount With those of the other Set, each of Said 
guides having a progressively varying Surface for 
contact With the Web, said Surface Varying con 
tinuously in lateral extent throughout the length 
thereof in correlated relation with the interfütting 
of the guides to proVide a Web path of uniform 
developed Width between the centers of adjacent 
guides of a set throughout the longitudinal extert 
thereof, and means for passing a. Web of material 
through Said device to be continuously corrUgated 
thereby. 

3. Continuous corrugating mechanism of the 
character deScribed for corrUgating a. Web of Ima 
terial which comprises two sets of fan-shaped 
interfitting guides, each of Said guides having. a. 
Surfase adapted to contact Said Web, the guides 
of One Set being forned to interfit in progressively 
increasing relation with those of the other Set, 
the Spacing of Said guides and the peripheral con 
tour of Said Web-contacting Surfaces thereof cOn 
tinuously varying longitudinally of said mechan 
ism in correlated relation With the interfitting re 
lation of Said guides and the thickneSS of the 
material being corrugated such that the developed 
lateral distance between the centers of adjacent 
guides of a set in the path traversed by the Web 
remains constant throughout the longitudinal eX 
tent thereof, and means for feeding a web of 
material to the entering end of Said guides at an. 
angle to the path of travel of the web there 
through. 
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4. Continuous corrugating mechanism of the 
character described for corrUgating a. Web of 
material which comprises two sets of fan-shaped 
interfitting guides, each of said guides having a. 
surface adapted to contact said web, the guides 
of one set being formed to interfit in progressively 
increasing relation with those of the other Set, 
the spacing of said guides and the peripheral con 75 

10 
tour of said web-contacting Surfaces thereofcon 
tinuously varying longitudinally of Said mecha 
nism in correlated relation With the interfitting 
relation and the thickneSS of the material being 
corrugated such that the developed lateral dis 
tance beween the centers of adjaceni guides Of 
a set in the path traversed by the Web remains 
constant throughout the longitudinal extent 
thereof, means for feeding a web of material to 
the entering end of said guides at an angle to the 
path of travel of the Web therethrough, and ad 
justable means for guiding the web laterally as it 
is fed into Said mechanisln. 

5. Continuous corrugating mechanism of the 
character described for corrUgating a. Web Of 
material comprising two sets of fan-Shaped inter 
fitting guides, said guides being arranged in lines 
converging toward a common center Substantially 
beyond thedischarge end thereof, the guides haV 
ing a. progressively decreasing width from the 
entering to the discharge ends thereof, the guides 
of One Set being formed to interft in progreSSively 
increasing amount With those of the other Set, the 
peripheral surface of the guides in contact with 
†he Web varying continuously throughout the 
ength thereof in correlated relation with the in 
terfitting of the guides Providing a. Web path of 
uniform developed With between the centers of 
adjacent guides of a Set, the ends of Said guides 
at the entering end thereof terminating in an 
arcuate path. 

6. Continuous corrugating mechanism of the 
character described for corrugating a. Web of ma 
terial comprising two sets of fan-Shaped inter 
fitting guides, said guides being arranged in lines 
converging toward a common center Substantially 
beyond the discharge end thereof, the guices of 
one Set being formed to interfit, in Progressively 
increasing amount with those of the other sei, the 
peripheral surface of each guide in contact with 
the web being formed to vary continuously in 
lateral extent throughout the length thereof in 
correlated relation With the interfitting of the 
guides and providing a. Web path of Uniform de 
Veloped width between the centers of 2djacent 
guides of a Set throughout the longitußima 'Dxfel 
thereof, the ends of said guides at the entering 
end thereofferminating in an arcUate path having 
its center Substantially at Said point of Gonverg 
ence, and means for feeding a Web of material 
into the entering ends of Said guides from an 
angle of approximately 90° to the path of travel 
Of the Web through Said device. 

7. Continuous corrugating mechanism of the 
character described for corrUgating a. Web of 
material Which comprises two Sets of fan-Shaped 
interfitting guides, the guides of One Set being 
forned to interft in Progressively increasing re 
lation With those of the Other Set fronn the erter 
ing to the discharge ends thereof, each of Said 
guides having a Surface adapted to contact Said 
Web, the lateral Spacing of Said guides and the 
peripheral contour of Said Web-Contacting Sur 
faces thereof continuously Varying longitufinaly 
of Said mechanism in correlated relation With the 
interfitting relation of said guides and the thick 
neSS of the material being corrugated SUch that 
the developed lateral distance bei Ween centers of 
adjacent guides of a Set in the path of the Web 
remains constant throughout the longittldinal 
extent thereof, Said guides having the marginal 
edges thereof in contact With the Web curved about 
an arc of progressively increasing radius from the 
entering to the discharge end thereof. 

8. Continuous corrugating mechanism of the 
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character described for corrugating a web of ma 
terial Which. comprises two sets of fan-shaped 
interfitting guides, the guides of one set being 
formed to interfit in progressively increasing rela 
tion With those of the other set from the entering 
to the discharge ends thereof, each of Said guides 
having a Surface adapted to contact said web, the 
lateral Spacing of Said guides and the peripheral 
COntour of Said Web-contacting Surfaces thereof 
continuously Varying longitudinally of Said Inech 
anism in correlated relation with the interfitting 
relation of Said guides and the thickneSS of the 
materialbeing corrugated suchthat the developed 
lateral distance between centers of adjacent 
guides of a Set in the path of the Web remains cOn 
stant throughout the longitudinal extent thereof, 
Said guideS being of Substantially uniform trans 
Verse thickneSS, the marginal edgeS of Said guides 
in contact With the Web being curved about a. 
radiuS progressively increasing from a minimum 
at the entering end of Said device to a maximum 
at the discharge end forming a Substantially Semi 
circularly curved guide surface in contact with 
the Web material at Said discharge end. • 

9. Continuous corrugating mechanism of the 
character deScribed for corrugating a web of ma 
terial which comprises two sets of fan-shaped 
interfitting guides, the guides of each Set being 
of progressively increasing depth from the en 
tering to the discharge end thereof, means for 
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30 mounting Said Sets in opposed relation With the 
guides of One Set interfitting in progressively in 
creasing relation With those of the other Set, Said 
sets being so mounted that the projections of 
the Working surfaces of the guides of opposite sets 
lie in approximately the same plane at the enter 
ing ends thereof, the entering ends of Said guides 
being relieved to provide for the introduction of 
the Web of material thereinto. 

10. ContinuoUS corrugating mechanism of the 
character deScribed for corrugating a Web of 
material which comprises two Sets of fan-Shaped 
progressively interfitting guides, the guides of 
each set being formed with material-engaging 
Surfaces having a peripheral contour defined at 
their side edges by arcs of progressively increas 
ingradius from the entering to the discharge ends 
thereof. 

11. Continuous corrugating mechanism of the 
character deScribed for corrugating a Web of 
material which comprises two sets of fan-Shaped 
progressively interfitting guides, the guides of 
each Set being formed With material-engaging 
surfaces having a peripheral contour defined ab 
their Side edges by arcs of progressively increaS 
ingradius from the entering to the discharge ends 
thereof, said arcs at the discharge ends of Said 
guides forming a substantially complete Semi 
circle defining the cross section of each guide. 

12. Continuous corrugating mechanism of the 
character deScribed for corrugating a. Web Of m3 
terial which comprises two sets of fan-Shaped in 
terfitting guides, said guides being arranged im 
converging lines, and auxiliary Sets of guides lo 
cated respectively at the discharge ends of Said 
two sets of guides and in relative alignment there 
with, said auxiliary guides being arranged in lines 
diverging outwardly toward the discharge end 
there0f. 

13. Continuous corrugating mechanism of the 
character described for corrugating a. Web of ma 
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terial which comprises two sets of fan-shaped in 
terfütting guides, said guides being arranged in 
lines Converging toward a common center Sub 
stantially beyond the discharge end theréof, said 
guideS terminating in an arc Struck from the 
approximately Said common center, and auxiliary 
SetS Of guides located respectively at the discharge 
ends of Said two Sets of guides and in relative 
alignment therewith, Said auxiliary guides being 
arranged in lines diverging outwardly toward the 
diScharge ends thereof, and terminating in a piane 
transverse to the direction of travel of the web. 

14. Continuous corrugating mechanism of the 
character deScribed for corrUgating a web of ma 
terial which comprises two Sets of fan-shaped 
interfitting guides, Said guides being arranged ill 
lines converging to Ward a common center Sub 
stantially beyond the discharge end thereof, said 
guides terminating in an arc Struck from approxi 
mately Said common center, and auxiliary Sets of 
guideS located respectively at the discharge ends 
of Said tWo SetS of guides and in relative align 
ment therewith, Said auxiliary guides being ar 
ranged in lines diverging Outwardly toward the 
diScharge ends thereofand terminabing in a plane 
transverse to the direction of travel of the web, 
the distance between the discharge ends of adja 
cent auxiliary guides measured in Said transverSe 
plane being Substantially the Same aS the distance 
between the discharge ends of adjacent guides of 
Said tWO Sets measured on Said arc. 

15. In an apparatus for corrugating having sta 
tionary forming means aSSociated thereWith for 
receiving the corrugated Web and continuously 
forming the same into tubular shape, the combi 
nation of continuous corrugating mechanism of 
the character described which comprises tWo Sets 
offan-shaped interfitting guides, the guides ofone 
set being formed to interfit in progressively in 
creasing relation with those of the other set, each 
of Said guides having a Surface adapted to contact 
Said web, the Spacing of Said guides and the pe 
ripheral contour of Said Web-contacting surfaces 
thereof progressively varying longitudinally of 
Said mechanism in correlated relation With thein 
terfitting relation of Said guides and the thickness 
of the material being corrugated Such that the de 
veloped lateral distance between the centers of 
adjacent guides of a set in the path of the Web re 
mains constant throughout the longitudinal eX 
tent thereof, and means for passing a web of ma 
terial through Said device to be continuously cor 
rugated thereby. 
» “ KART, J. ECKSTEIN. 
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