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PROCESS OF CORRUGATING CYLINDRICAL BODIES.
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1,378,442,

To all whom it may concern:

Be it known that I, WiLiam E. Caar-
FANT, a citizen of the United States, resid-
ing at Glenside, in the county of Montgom-
ery and State of Pennsylvania, have in-
vented certain new
of Corrugating Cylin-
drical Bodies; and I do hereby declare the
following to be a , clear, and exact de-
scription of the same, reference being had
to the accompanying drawings, forming
part of this speci cation. N

This invention relates to the art of cor-
rugating metal by bending, and more espe-
cially to that branch of the art having to do
with the corrugation of cylinders. The
practical development of the invention has
been along the lines of corrugating. water
jackets for machine guns, and while it will
be described in connection with the produc-
tion of this class of devices it will be under-
stood that the invention may be employed
in the corrugating of any cylindrical or
other bodies which are endless in cross sec-
tion or which have a curvature, the general
form of which it is desired to preserve. .

Tn carrying the invention into practice
the cylindrical wall is internally supported
at points opposite the external crests of de-
sired external corrugations and then exter-
nal pressure is applied to said wall between
the points of support throughout the area
to be corrugated with the result that the
cylindrical wall is deflected inwardly to
form external valleys.
of the process especially where it is desired

to secure great regularity and uniformity——

of the corrugations, without setting up ob-
jectionable strain in the metal, the inward
bending of the wall between the supports is
at or not carried beyond a point
where the neutral axis of the bent metal
wall equals in.length the neutral axis of the
ofore bending and, re-

that the bending shall be performed in suc-
cessive stages, -the cylindrical wall being
first supported on the inside at points which
are spaced apart a greater distance than the
distance between adjacent corrugations and
after the wall has been pressed Inwardly in
the intervals, the points of internal support
are shifted to the inwardly deflected por-
tions of the wall and external pressure ap-

and useful Improve-

" with a corugated machine

“In the refinements

Specification of Letters Patent: Patented May 17, 1921.
Application filed Novémbe; 16, 1917. 'gerial No. 202,327. o i

plied to force the previously supported por-
tions of the wall inwardly. The ultimate
internal -support should,. especially where
accuracy and uniform appearance is de-
sired, conform to the internal face of the
wall in its final corrugated form, and the
logical and most efficient means for apply-
ing uniform external pressure is a hy-
draulic press in which the liquid bears di-
rectly against the external face of the wall.
“In the accompanying drawings,—.

Figure 1 is a transverse section of a cylin-
der having within it a support in the form
of a sectional mandrel, the contour of which
corresponds to the shape of the cylinder ;
after external pressure has been applied.

Fig. 2 is a similar view after external
pressure has been applied. =~ - . _

Fig. 8 is a similar view with a support in
the form of a sectional mandrel, the contour -
of which corresponds to the final shape to be
given the cylindrical body and with which
the mandrel engages at the inwardly de-
flected parts. S '

Fig. 4 is a similar. view after external
pressure has been applied. '

Figs. 5 and 6 are a transverse and a longi-
tudinal section of a hydraulic press cylinder
gun water jacket

55
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in position therein.

Fig. 7 is a detail section near one end of a

85
water jacket cylinder before being corru-

. gated.

Fig. 8 is a similar view after corrugation.
Like reference characters indicate the
same parts in the several figures. = 90
In the drawings adopted for illustrating
the invention, the internal support for the
cylindrical wall is in the form of a sectional
mandre] preferably made up of five sections,

four of which, indicated by the numerals 1, 95 «

‘9,3, and 4, in Figs. 1 and 2, and by 1*, 2%, 8%,

*» 'in the remaining figures, are held in
place and properly positioned with rela-
tion to each other by a square center-sec-
tion 5. ,

The sections of the mandrel are sepa-
rately positioned within the ‘cylinder A,
preferably by first positioning the sections 1
and 2, then the sections 3 and 4, and finally
the center section.5, to hold all the sections
in their proper relation to each other. The
contour of the assembled mandrel of -Figs. -

1 and 2 is such that it contacts with the -
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inner side of the cylindrical wall at points
where alternate external ridges wiil be form-
ed, and these points on the mandrel may
be termed the high ribs or ridges 6. Be-
tween the high ribs 6 valleys are formed in-
which are ribs or ridges 7 of less.height
than the ribs 6, and preferably of a height
which will correspond to the height of the
ribs or ridges which -will determine the
height of the corresponding external ridges
or’ corrugations of the final product. - Hav-
ing placed the mandre] in position, the jacket

and mandrel are now placed in the cylinder
- C.of the hydraulic press and uniform exter-

nal pressure applied, with the result that the
cylindrical wall is forced inwardly against
the mandrel as shown in Fig. 2. The man-
drel is then removed and the mandrel shown
in Figs. 3 to 5 inserted. This mandrel has its
contour formed to give the final shape to the
cylindrical wall and it will be noted from
¥ig. 3 that the ribs or ridges of the mandrel
initially -support the wall at those points
where it is deflected inwardly and register
with or fit into the low ridges of the said
wall. The jacket and .mandrel are now
inserted in the press cylinder C and exter-
nal pressure again applied, thereby deflect-
ing the previously supported portions of
the wall inwardly and completing the for-
mation of the corrugations.

In the preferred contour lines and pré-v

portions the neutral axis of the cylindrical

wall and of the corrugated wall are of the -

same length and this is also true with re-
spect to the intermediate stage shown in
Fig. 2. As a result the metal as a whole
forming the cylindrical wall is not stretched

~or condensed, but its original uniform thick-

ness and strength is preserved in-the finished
product. .
Where, as in the formation of a water
jacket for machine guns, the corrugations
terminate short of the end of the cylinder,
as in the example shown in the drawings, it
is preferable to preliminarily shape, by cut-
ting, those portions of the wall at the ends
of the corrugations in such wise that the
wall will be simply bent into the desired
shape and the length of the neutral axis will
be substantially the same in the blank and
in the finished product. T
The formation which in practice has been
found to accomplish the desired end is
shown in Fig. 7 and the change in the for-
mation by corrugating is shown in Fig. 8.¢
In said figures it will be seen that the wall

. increases in thickness and decreases in di-

60

ameter at B in. Fig. 7, and when corru-
gated the reduction in diameter of the cyl-

inder at the external crests of the ridges

provides the necessary metal for the valleys,

" leaving the neutral axis of the wall of snb-

a5

stantially the same length and the gradual

‘tapering away of the corrugations is in pro-

‘points of support, then supporting the in-

1,878,448

portion to the diameter of the cylinder and
consequently the corrugations may be
formed with the imposition of minimum
strains in the metal of the wall. In fact,
it is thought substantially the only strains
are those due to the bending of the metal
wall and exist only on opposite sides of the
neutral axis.

By providing metal supports for the cy-
lindrical wall, both when  in- cylindrical
form as in Fig. 1, and when at thé interme-
diate stage, as in Fig. 8, the uniformity of
the action of the external pressure is in-
sured and by spacing the points of support
a very considerable distance apart the area
of the wall exposed for deflection is vastly
increased and the pressure required is corre-
spondingly less to accomplish the desired
deformation, '

What is claimed is: _

1. The process of forming corrugated eyl-
inders in which the corrugations form arecs
of less radius than the radius of the cylin-
der, which consists in supporting the inter- -
nal face of the cylinder wall along lines 90
opposite the crests of desired corrugations,
simultaneously applying pressure to the ex-
ternal face of said wall between the lines
of support and thereby bending said wall
inwardly between the points of support,
supporting the internal face of the inwardly
bent portions of the wall and thereby pre-
venting elongation of the neutral axis due
to the bending movement and then removing
the external pressure and internal support-
ing means. ' : :

2. The process of corrugating a cylindri-

cal body which consists in supporting said
body on the interior at points spaced from
each other a distance greater than the dis-
tance between desired adjacent corrugations,
then applying external pressure and forcing,

the cylindrical wall inwardly between the

75

80

86

wardly deflected portions of said wall, and

-finally applying external pressure and forc-

ing the previously supported portions of the
wall inwardly. ' o .

3. The process of corrugating a cylindri-
cal body which consists in supporting said
body on the interior at points spaced from .
each other a distance greater than the dis-
tance between desired adjacent corrugations,
then applying external pressure and fore-
ing-the cylindrical wall inwardly between
the points of support, arresting inward
movement of the deflected part at points of
desired intermediate corrugations, then sup-
porting deflected portions of said,wall at
the points of desired intermediate corruga-
tions, -and finally applying external pres-
sure and forcing the previously supported

125

‘portions of the wall inwardly. -

4. The process of forming corrugated cyl- - 3
inders with corrugations having arcs of 130
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curvature of less radius than the radius of
the cylinder which consists in. applying
pressure to the external face of the cylin-
der wall, supporting the internal face of
gaid wall at intervals spaced from each
other to permit the said wall to bend in-
wardly between the points of support with-
out stretching the material forming the cyl-
inder and increasing the length of the neu-

tral axis and in arresting such bending of .
the wall when the neutral axis is of sub-

stantially the length of the neutral axis of
the wall of the cylinder before bending.

tions,

5. The process of corrugating a cylindri-

cal body, which. consists in supporting said

body on the interior at points opposite al-

15

ternate external crests of desired corruga- .

then applying external pressure and
forcing the cylinder wall inwardly between
the points of support, then supporting the
inwardly deflected portions of the wall at
points opposite the external crests of de-
sired corrugations and finally applying ex-
ternal pressure and forcing.the first sup-

ported portions of the wall inwardly.
WILLIAM E. CHALFZ NT.
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