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To all whom, it may concern: 
Be it known that we, ANSON MARK and 

WILLIAM E. SANDFORD, of Zanesville, Mus 
kingum county, State of Ohio, have in 
vented certain new and useful Improve 
ments in Apparatus for Corrugating Tubes, 
of which the following is a full, clear, and 
exact description, reference being had to the 
accompanying drawings, which form part 
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of this specification. 
The object of our invention is the provi sion of simple and efficient apparatus for in 

denting or corrugating pipe and the like; 
and it is particularly adapted for imparting 
spiral indentations or corrugations to such 
articles. 
Our invention consists, generally stated, 

in providing a plurality of wheels or disks 
arranged in sets or series; the different sets 
or series being so disposed as to receive and 
impinge upon and indent or corrugate the 
wall of the pipe or tube, as will be herein 
after more fully described. 
We will now describe our invention, re 

ferring to the accompanying drawings, so 
that other's skilled in the art to which it 
appertains may understand and construct 
the same. 
While in the accompanying drawings we 

have shown a particular form of framework 
or housing for operatively mounting the 
corrugating elements or disks, We do not 
desire to limit ourselves to any precise form 
or construction thereof, as this is a matter 
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well understood by those skilled in the art 
and may be varied as desired without de 
parting from our invention. 

Figure 1 is a front elevation of an appa 
ratus embodying our invention; Fig. 2 is a 
side elevation of the same; Fig. 3 is a top 
plan view, partly in section, showing the 
series of corrugating wheels or disks angu 
larly disposed or skewed with reference to 
one another and to the line of feed of the 
pipe or tube; Fig. 4 is an enlarged frag 
mentary elevational view showing the 
wheels or disks in skewed relation and in 
operative engagement with a pipe or tube; 
the latter being shown in section; and Fig. 5 
is a fragmentary elevation of a tube as spi 
rally corrugated by our apparatus. 

In describing our invention, the reference 
numerals 2 and 3 indicate the corrugating 
wheels or disks which are divided into two 
sets or series, the disks of each set being car 
ried by a common shaft or spindle 4, which 

are mounted, one above the other preferably 
in substantially parallel horizontal planes, 
in the suitable framework or housing 5. 
The tube or pipe to be corrugated is fed 

longitudinally between the different sets of 
corrugating disks, the edge of each disk 
impinging upon and indenting or corrugat 
ing the wall of the tube or pipe, as indicated 
by the letter a, in such passage between the 
disks. If it is desired to impart straight or 
longitudinal corrugations to the tube, the 
tube is adapted to be fed to the disks on a 
line perpendicular to the axes of the shafts 
or spindles 4. And where it is desired to 
spirally corrugate or indent the tube, the 
shafts or spindles 4 are crossed or skewed 
with reference to one another and to the 
line A of feed of the tube, as shown in Fig. 
3. Such angular disposition of the shafts 4 
will cause the disks 2 and 3 to engage with 
the tube or pipe at an angle to the longitudi 
nal axis thereof, setting up a spiral move 
ment of the tube as it is caused to be fed be 
tween the disks, with consequent spiral cor 
rugating of the tube, through such angular 
impingement of the corrugating disks there 
upon. In both cases (straight and spirai 
corrugating) the disposition of the disks on 
their respective shafts or spindles is pref 
erably such as to cause the central corrugat 
ing wheel or disks 2 to bear radially on the 
pipe or tube being corrugated, the Outer 
disks 3, of each set or series, symmetrically 
disposed on each side of the central disk 2, 
engaging with the pipe at substantially a 
tangent, as shown in Figs. 1 and 4. In this 
tangential engagement of the disks 3 with 
the tube, Only the inner side edge 6 of each 
of such disks is brought into operative en 
gagement with the tube. To prevent this 
edge 6 from turning over under such tan 
gential engagement with the curved wall of 
the tube or pipe, the disk is somewhat more 
thickly constructed than the disk 2, so as to 
provide a reinforcement at this point, as 
indicated by the numeral 7. 

Disposed at each side of the apparatus, 
between the respective outer disks 3 of each 
series, are suitable guides 8 which are ad 
justably secured to the framework or hous 
ing 5. By means of these lateral guides 
the pipe or tube in its passage through the 
machine is held in a true central position 
or alinement with respect to the points of 
impingement of the corrugating disks, in 
suring thereby the placing of the indenta 
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tions or corrugations in the tube in an even 
or uniform manner. In other words, the 
pipe or tube is prevented, by means of these 
guides, from shifting laterally in its pas 
sage between the disks, resulting in a uni 
form impingement of the several disks upon 
the curved wall of the tube. 

Feeding of the pipe or tube between the 
sets of corrugating disks may be effected by 
any suitable means. The disks may be 
fixedly attached to the shafts or spindles 4 
and such shafts positively driven by any 
suitable mechanism, the purchase of the re 
volving disks 2 and 3 on the pipe or tube 
propelling the latter along, or the disks may 
be loosely carried by the shafts or Spindles 
4, and the pipe fed thereto by suitable feed 
ing mechanism, such as driven rolls, exter 
nal to the corrugating elements or disks, as 
shown in Fig. 2. In this Fig. 2 such feed 
rolls are indicated by the numerals 10. 
With respect to the angular or skewed 

relationship of the spindles 4, these shafts 
or spindles may be carried by a rigid or an 
adjustable framework or housing. To pro 
vide for such angular adjustment of the 
spindles 4, the framework or housing 
proper (indicated by the numeral 5) is 
preferably divided into two parts which are 
swiveled to each other at a point inter 
mediate the two shafts 4, thus forming the 
upper and lower housings or portions 11 
and 12, which carry the upper and lower 
shafts or spindles 4 respectively. These 
housings 11 and 12 are provided with the 
bolting plates 13 and 14 by means of which 
the housings may be rigidly locked to one 
another in their adjusted position; the nu 
meral 15 indicating suitable screws coöper 
atively carried by the plates 13 and 14, for 
effecting minute adjustment of the hous 
ings. 
The disks 2 and 3, when fixedly carried 

by the shafts or spindles 4 may be attached 
thereto in any desired manner. The pref 
erable manner is to rigidly secure the cen 
tral disk 2 to the spindle and bolt or other 
wise fasten the outer disks 3 thereto. This 
arrangement will be found desirable by rea 
son of the fact that disks 3 of varying 
diameters may be readily secured to and 
adjusted in coöperative association with the 
central rigid disk 2: the range of adjust 
ment being completed by slidingly mount 
ing the bearings 6 in which the shafts or 
spindles 4 are mounted, in the housing 5, 
so that shifting of the spindle 4 may be 
had for radial adjustment of the disk or 
disks 2. Such adjustments, of course, con 
template the accommodation of the appara 
tus to pipe or tubes of various diameters, 
and, in respect to the adjustment of the disks 
3, radical changes in pitch of spiral corru 
gations. Material variations in the pitch 
of spiral corrugations may be made by 
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angular adjustment of the spindles 4, with 
out necessarily substituting corrugating 
disks of different diameters, by reason of 
the fact that the points of operative con 
tact of the disks with the tube or pipe will 
readjust themselves with a change in angu 
lar disposition of such shafts or spindles. 
The depth of the indentations or corruga 
tions a is dependent upon the degree of as 
Sociation of the two sets of corrugating 
wheels or disks 2 and 3, and variations in 
which may be had through vertical adjust 
ment of the upper shaft 4. 
While we have shown a certain number of 

corrugating wheels or disks 2 and 3, we do 
not desire to limit ourselves thereto, as the 
number may be varied; being dependent 
on the number of indentations or corruga 
tions it is desired to give the tube or pipe. 
And it will be apparent that many other 
changes may be made in the construction 
shown without departing from our inven 
tion, and we do not, therefore, desire to 
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limit ourselves to the construction shown 
and described except as defined by the 
claims. 
The advantages of our invention will be 

readily appreciated by those skilled in the 
art. The device is simple in construction 
and efficient in operation. 
Having thus described our invention, what 

we claim and desire to secure by Letters 
Patent is:- 

1. In an apparatus for corrugating tubes, 
a series of individual corrugating disks hav 
ing alining axes and skewed with relation 
to the line of feed of the tubes to be corru 
gated, the disks being adapted to engage 
with the tube to be corrugated only at points 
of corrugating contact. 
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2. In an apparatus for corrugating tubes, 

a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the axes of 
the series being disposed in substantially 
parallel planes, the disks being adapted to 
engage with the tube to be corrugated only 
at points of corrugating contact, and means 
for preventing lateral displacement of the 
tube. 

3. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the axes of 
the series being disposed in substantially 
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parallel planes, the disks being adapted to 
engage with the tube to be corrugated only 
at points of corrugating contact, and the 
disks of one series being skewed with refer 
ence to those of the other series. 

4. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the axes of 
the series being disposed in substantially 

engage with the tube to be corrugated only 
at points of corrugating contact; the disks 
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parallel planes; the disks being adapted to 
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of one series being skewed with reference to 
those of the other series, and means for pre 
venting lateral displacement of the tube. 

5. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the axes of 
the series being disposed in substantially 
parallel planes, and means for varying the 
shortest distance between the axes of the 
disks, the disks being adapted to engage with 
the tube to be corrugated only at points of 
corrugating contact. 

6. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar. 
ranged in a plurality of series, the axes of 
the series being disposed in substantially 
parallel planes, the disks of one series being 
skewed with reference to those of the other 
series, and means for varying the shortest 
distance between the axes of the disks. 

7. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the axes of 
the series being disposed in substantially 
parallel planes, the disks of one series being 
skewed with reference to those of the other 
series, means for varying the shortest dis 
tance between the axes of the disks, and 
means for varying their angular relation 
ship, the disks being adapted to engage with 
the tube to be corrugated only at points of 
corrugating contact. 

S. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the disks of 
each series having alining axes and adapt 
ed to engage with the tube to be corrugated 
only at points of corrugating contact, and 
the series of disks being skewed with refer 
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ence to one another. 
9. In an apparatus for corrugating tubes, 

a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the disks of 
each series having alining axes and adapt 
ed to engage with the tube to be corrugated 
only at points of corrugating contact, the 
series of disks being skewed with reference 
to one another, and means for preventing 
lateral displacement of the tube. - 

10. In an apparatus for corrugating tubes, 
a plurality of corrugating disks arranged in 
a plurality of series, the disks of each series 
having alining axes, the series of disks, be 
ing skewed with reference to one another, 
and means for varying the shortest distance 
between the axes of the disks. 

11. In an apparatus for corrugating tubes, 
a plurality of corrugating disks arranged in 
a plurality of series, the disks of each series having alining axes, the series being skewed 
With reference to one another, means for 
varying the shortest distance between the 
axes of the disks, and means for varying 
their angular relationship, the disks being 
adapted to engage with the tube to be cor 
rugated only at points of corrugating con 
tact. 

12. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar 
ranged in a plurality of Series, the axes of 
the disks being disposed in substantially 
parallel planes, the disks of one series being 
skewed with reference to those of the other 
series and being adapted to engage with the 
tube to be corrugated only at points of cor 
rugating contact, and means for mounting 
the disks, comprising a swiveled housing. 

13. In an apparatus for corrugating tubes, 
a plurality of rotatory corrugating disks ar 
ranged in a plurality of series, the axes of 
the series being disposed in substantially 
parallel planes, the disks of one series being 
skewed with reference to those of the other 
series, and means for mounting the disks, 
comprising a housing swiveled intermediate 
the different series of disks. 

14. In an apparatus of the character de 
scribed, a plurality of corrugating disks ar 
ranged in a plurality of series, the disks of 
each series being concentrically mounted 
and being adapted to engage with the tube 
to be corrugated only at points of corrugat 
ing contact: the series being skewed with 
reference to one another, and means for 
mounting the disks, comprising a swiveled 
housing. 

15. In an apparatus of the character de 
scribed, a plurality of corrugating disks ar 
ranged in a plurality of series, the disks of 
each series being concentrically mounted; 
the series being skewed with reference to 
one another, and means for mounting the 
disks, comprising a housing, swiveled at a 
point intermediate the series of disks. 
In testimony whereof, we have hereunto 

set our hands. 
ANSON MARK. 
WILLIAM E. SANDFORD. 

Witnesses: 
EDWD. R. MEYER, 
L. G. MEREDITH. 

Cupies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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