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3 Claims.

The invention relates to the corrugating of
sheet metal, and the particular machine disclosed
in the present application is especially adapted
for preparing coils of metal preparatory to pick-
ling the coils in a pickling machine of the gen-
eral type disclosed in Greer Patent No. 2,091,921,
dated August 31, 1937; Shoemaker Patent No.
2,120,843, dated June 14, 1938; and Greer Patent
No. 2,196,210, dated April 9, 1940.

The general type of pickling machines referred
to provide for the pickling of coils of metal sup-
ported upon mandrels which are rotated as they
are progressed through the pickling and washing
tanks, whereby the coils are in turn: rotated by
the mandrels.

In machines of this type it is necessary that
the convolutions of the coil be opened up, or sep-.
arated from each other while immersed in the
pickling solution so that none of the convolutions
of the coil will remain in fixed contact with each
other while in the pickling solution, thus prevent-
ing the pickled metal from being marred by black
spots or marks where the acid has not had access
to the surface of the metal. For this reason

various means have been provided for opening ®

up or separating the convolutions of the coil. -

In the Shoemaker patent above referred to a
back spinner was provided for rotating the coil
of metal in reverse direction to partly unwind
‘the same so as to open up the convolutions of
the coil before it was charged into-the pickling
tank. ’ :

In Greer Patent No. 2,196,210, means are pro-
vided for further back spinning of the coils as
they are passed through the solution, by rotating
the mandrels, on which the coils are supported,
in a reverse direction during at least a part of
the time. .

Tn such an apparatus the coil was formed in a
conventional spiral, comprising a continuous
curve from the center of the coil to the outside,
and this frequently resulted in two adjacent con-
volutions of a coil contacting with each other for
some distance while the coil was in the pickling
solution, thus, preventing the acid from having
access to the opposed surfaces of these convolu-
tions of the coil and resulting in an imperfectly
pickled coil having black spots or streaks upon
the portions of the surface which were not prop-
erly exposed to the action of the acid.

Greer Patent No. 2,191,463 overcame this dif-
ficulty by forming a coil in which each convolu-
tion had a plurality of angular bends or corru-
gations therein so as to separate all convolutions

pickling acid as well as the washing solution to

have access to all portions of the surface of the
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metal. -

The formation of the angular-bends or corru-
gations in the Greer coil forming apparatus was’
accomplished by coiling the metal upon a drum
having spaced ribs thereon and then back spin-
ning the coil to separate or open up the convolu-
tions so that the angular bends of adjacent con-
volutions would not register with each other.

In actual practice, coils formed in this man- -
ner have been pickled with very satisfactory re-
sults in pickling machines of the general type of
the Greer and Shoemaker patents above men-
tioned. However, it has been found that in ex-
tremely large coils, some of which comprise strips.
of metal 1400 feet long, the angular bends or
corrugations formed in the -outer convolutions
of such coils are so slight as to not properly space
these cuter convolutions from each other.

For this reason attempts were made to first
corrugate the metal and then form it into a coil
so a$ to provide ¢orrugations of uniform depth
throughout all convolutions of the coil. '

However, it was found that present practice of
corrugating methods were much too slaw for
practical use in forming a coil for pickling in
machines of the type referred to. .

In order to obtain the maximum advantage -
of stich pickling machines it is desirable that a-
new coil be entered for pickling every two min-

. utes and it was found that under present corru-
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gating practice it is only possible to corrugate
slightly more than 100 feet of metal in a minute.

Therefore, the capacity of the pickling ma-
chine .would be reduced to only one-fourth to
one-third of the desired maximum if the corru-
gating were carried out under present practice.

The object of the present improvement is to
provide a novel means for corrugating metal by
which the corrugating may he accomplished in
a fraction of the time required under present
practice. .

Another object of the invention is the pro-
vision of corrugating apparatus ¢omprising end-
less chains having cooperating corrugating rolls

thereon, through which the sheet metal is passed. -

A further object of the invention is the pro- -

- vision-of corrugating apparatus of this character
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~ of the coil from each other thus permitting the 85

in which the cooperating working portions of the
endless chains converge toward the exit end of
the apparatus whereby the depth of the corruga-
tions in the sheet metal is increased as the metal
passes through the apparatus. :

A still further object is the provision of ‘such
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a machine in which each of the corrugating rolls
is journaled upon a shaft at each end of which
is independently journaled a roller of greater
diameter than the corrugating roll and adapted
to ride upon tracks by means of which the rolls
may be adjusted to form corrugations of any
desired depth.

The above objects together with others which
will be apparent from the drawings and follow-
ing description may be attained by constructing
the improved corrugating apparatus in the man-
ner illustrated in the accompanying drawings in
which

Figure 1 is a longitudinal sectional view

through a corrugating apparatus embodying the
invention;

Fig. 2, a top plan view of the corrugating ap-
paratus shown in Fig. 1;

Fig. 3, a transverse sectional view taken as on
the line 3—3, Fig. 1;

PFig. 4, a side elevation of the improved corru-
gating machine, on a smaller scale;

Fig. 5, a sectionsal elevation showing a coil of
metal corrugated by the improved machine;

Fig. 6, & portion of a strip of sheet metal
showing the manner in which it is corrugated by_
the improved machine; and

PFig. 7, an enlarged sectional view of one of the
corrugating rolls.

Similar numersals refer to similar parts
throughout the several views of the drawings.

The improved corrugating apparatus to which
the invention pertains includes spaced side
frames 8, through which is journaled a drive
shaft |l which may have a pulley {2 or the like

" fixed thereon for connecting the same to a mo-

tor, line shaft or other source of power.
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frames 18 at the discharge end of the machine
and the lower and upper sprocket shafts 43 and
44, respectively, are journaled in said housings,

© the upper shaft 44 being preferably journaled in

bearing blocks 435 vertically adjustable in the
housings as by the adjusting screws 4§.

Spaced sprocket wheels 41 are fixed upon the
shaft 30 and corresponding sprocket wheels 48

" are fixed upon the shaft 44,

10

A chain 48 connecis each sprocket wheel 47

- and 48. Similar sprocket wheels §8 and 5 are
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A sprocket 13 is fixed upon the drive shaft (|

‘and connected as by the chain 14 to a sprocket
wheel {5 upon the shaft {6 of the lower feed roll
17, said shaft being journaled in the spaced hous-
ings 18 mounted upon the side frames 18.
A gear wheel 18 is fixed upon the shaft I8 of
the lower feed roll and meshes with a similar
gear.20 fixed upon the shaft 21 of the upper feed

roll 22, said shaft 21 being also journaled in the

housings 8.
A guide table 23 is mounted between the hous-

ings 18 at the entrance end of the apparatus and

vertical edge rolls 24 may be located near each.

side of the table for guiding a stnp of metal into
the machine,

A sprocket wheel 25 is fixed upon the shaft i6
and connected as by a chain 26 with the sprocket

wheel 271 fixed upon a shaft 28 journaled in the

housings 29 which are supported upon the side
frames 10 adjacent to the housings {8.

A similar shaft 30 is journaled in blocks 31
adjustable toward and from the shaft 28 as by
screws 32 and has fixed thereon a sprocket wheel
33 connected as by the chain 34 with a sprocket
wheel 35 fixed upon the upper feed roll shaft 21.

It should be noted that this upper feed roll
shaft 21 is journaled in blocks 3§ vertically ad-
justable in the housings {8 as by the adjusting
screws 371.

With this construction, feed rolls 17 and 22

may be adjusted toward or from each other to
accommodate metal of varying thickness.
A phir of spaced guide plates 38 having for-

wardly fiared ends 38 is located between the feed

rolls |17 and 22 and the shafts 28 and 30 and may
be connected to the housings 18 and 29 as by the
angular flanges 40 and bolts 44,

A pair of housings 42 is mounted upon the side
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fixed in spaced pairs upon the shafts 28 and 43,
respectively, and are connected by similar sprock-
et chains §2.

The corrugating is accomplished by a plurality
of similar rolis carried by the chains 49 and §2.
Each of these rolls is of the same construction
and one roll is illustrated in detail in Fig. 7.

Each roll is mounted upon a shaft §3 connect-
ed at opposite ends to the chains 42 or 52 as by
the channel shaped brackets 38 and pins 53,

The rolls 53 may be tubular and are journaled
upon the shaifts 53 as by the ball bearings 57 at
each end.

Independently journaled upon each shaft 53,
heyond the ends of the roll §6 is a pair of rollers
or wheels §8 preferably of slightly greater diam-
eter than the roll §8, these rollers §8 may be
journaled upon the shaft 53 by means of the ball
bearings §8.

The reollers 58 on the shafts of the rolls of the
upper and lower chains are adapted to ride upon
tracks 62 and 8¢, respectively, located between
the spaced pairs of sprocket shafts which carry
said chains.

The lower tracks 61 may be mounted upon the
transversely disposed eye-beams 62 supported
upon the side frameés {9 as by means of the chan-
nel irons §3 and the upper tracks §8 may be car-
ried by the cross bars §4 mounted for vertical ad-
justment upon the threaded rods €5 and held in
adjusted position thereon as by nuts §6.

The ends of the tracks $0 and 61 may diverge
at the discharge end of the machine as indicated
at 67.

The tracks may be 30 adjusted that their en-
trance ends are spaced further apart than their
discharge ends whereby only a slight corrugation
is formed by cooperating rolls 58§ as the rolls pass
into the entrance end of the tracks, the corruga-
tions being increased in depth as the rolls pass
along the tracks.

For the purpose of irregularly spacing the cor-
rugations so that there will be no tendency for the
corrugations of adjacent convolutions of the coil
to register with each other, the rolls §§ are pref-
erably located in irregularly spaced groups of
iv:rying numbers of rolls as shown in the draw-

gs.

For the purpose of taking the weight of the
endless eonveyors on the return trip, upper and
lower rails 70 and 1f, respectively, may be pro-
vided for supporting the upper strand of the
upper conveyor and the lower strand of the lower

5 conveyor so as to take up any slack in the same.

In: the operation of the improved corrugating
apparatus above described the strip metal to be
corrugated, indicated at 8, is fed into the ma-
chine from the left hand side as viewed in Fig. 1,
passing over the table 23 and between the edge
rolls 24 and then between the feed rolls 17 and
22 and through the guide plates 28 to the cor-
rugating rolls upon the sprocket chains,

As above described these chaing carrying the
rolls are preferably adjusted by means of the
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tracks so as to only slightly corrugate the metal

at the entrance end of the chains, the corruga-

tions being increased in depth as the metal passes
between the chains, the strip emerging from the
machine with frregularly spaced groups of cor-
rugations as indicated at C.

As the corrugated strip emerges from the ma-
chine ‘it may be coiled upon any suitable drum

such as indicated in Greer application Serial No.

230,304, filed September 16, 1938,

The coil may then be-back spun to open up or
separate the convolutions, in the manner dis-
‘closed in Greer Patent No. 2,191,463 and the coil
thus formed, as indicated at A in Fig. 5, may be
placed upon a mandrel Indicated generally at M
and passed through a pickling machine of the
type above referred to, the corrugations C at all
times keeping adjacent convolutions of the coil
separated so as to permit access of the pickling
and washing solutions to all portions of the sur-
faces of the metal. - v .

Although the improved corrugating machine
has been described as especially adapted for cor-
rugating metal coils preparatory to pickling the
same, it should be understood that by uniformly
spacing the corrugating roils the machine may be
used for forming corrugated sheets and the like
without in any way changing the invention or
departing from the scope of the appended claims.

In actual practice the improved corruzating :

machine has been operated at & speed of over
800 feet & minute, thus making the same com-
mercially practical for corrugating metal coils
for pickling in the types of pickling machines
disclosed in the above mentioned patents. -

According to the provisions of the patent stat-

utes I have explained the principle of my in-
vention and described one embodiment thereof,
bu} I desire to have it understood that within
the scope of the appended clatms the invention
may be practiced otherwise than as specifically
illustrated and described, the invention residing
in the corrugating rolls carried by endless chains
and moving with the sheet metal as the same is
corrugated.
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Iclaim: _ ‘ ’

"1, Corrugating apparatus comprising two co-
operating pairs of endless chains, shafts con-
necting each pair of chains at irregularly spaced
points, rolls Journaled upen the shafis and co-
operating with each other, rollers journalled upon
each shaft independently of the volls, tracks
upon which the rollers ride, said tracks converg--
ing toward the discharge end of the apparatus,
means for adjusting the tracks relative to each
other, and mesns for driving the chains In uni-
son to convey a sheet of metal between the chains
and simultaneously corrugate the sheet by con-
tact with the rolls, .

2. Corrugating apparatus comprising two co-
operating peirs of endless chains, shafis connect-
ing each pair of chains at irregularly spaced
points, rolls journaled upon the shefts and co-
operating with each other, rollers journaled upon
each shafi independently of the rolis, tracks upon
which the rollers ride, said tracks converging
toward the discharge end of the apparstus, and
means for drivinng the chains in unison to con-
vey & sheet of metal between the. chalns and si-
multaneously corrugate the sheet by contact with
the rolls to successively increase the depth of
corrugations in the sheet from the entrance end
toward the discharge end of the chains.

3. Corrugating apparatus for corrugating a flat
metal strip, saild apparatus comprising two co-
operating endless conveyors, cooperating rolls
Journaled upon the conveyors and located so as
to contact opposite surfaces of the metal strip
at longitudinally spaced points, rollers journaled
upon the conveyors independently of the rolls,
tracks upon which the rollers ride, said tracks
having straight portions converging toward the
discharge end of the apparatus, snd means for
driving the conveyors in unison to convey s sheet
of metal between the conveyors and simultane<
ously corrugate the sheet by contact with the rolls
to successively increase the depth of corrugations
in the sheet from the entrance end toward the
discharge end of the apparatus. i

» STONE NYBERG,




