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5 Claims.

This invention relates toa machine for crimp-.

ing or embossing sections of sheet metal.
Another object of the invention is to provide
 an improved machine capable-of crimping sec-
tions of sheet metal at any desired angle to their
direction of movement.

. Another object of the invention is to provider .
-an improved machine capable of forming in sec-'
_tions- of sheet metal one or more crimped. por--

tions extending longitudinally of each section
and separate crimped portions disposed at an
angle to the longitudinally crimped portions.

A further object of the invention is to provide
in a machine of this character improved mecha-
nism for cont,rolhng certain of the ‘crimping de-
vices.

To those versed in machines ‘and processes in
the art to which my invention relates, other ob-
jects of my invention. will be apparent from the
- description hereinafter set forth.

‘The machine or apparatus disclosed herem_

consists of certain.sets-of rolls which emboss or
reinforce sectiohs of sheet metal along longitudi-
nal lines and a set of rolls which embosses or

- . reinforces the sections on transverse lines, but
the invention is not ‘to he limited to such com- -

bination of roll sets as certain of the improve-
ments herein disclosed relate to the set of rolls

for transversely embossing the sheet metal sec-

tions and the means for opera.tmg or controlling

the rotation of these rolls; one form of construc-
- —tion-showing a-Toll-set controlled to_provide one.

transverse embossment in each section and an-
other form. of. construction showing a roll set

controlled to provide one or more transverse.

embossments in each section.

Referring to the drawings, oS

Fig. 1 is a side elevation of a machine embody-
ing my inveéntion, parts being broken away
- Fig. 2 is a plan view.

Fig.' 3 is a fragmentary view, enlarged on the‘

line 3—3 of Figs. 1 and 2.
Pigs. 4 and 5 are sections on the lines 4-—4 and

Lakewood, Ohio, - executrix of said Carl M.

B Applicationl\!hrchzz 1939, Serial No. 263,543 v

(CL 153—77)

PFig. 10lsasectionontheline Io—wofll‘lg 9.

g, 10a is a section on the llne 10a—10a of

PFig, 10. :
Fig. llisa section on the line ll—-ll of Fig. 9.
g 1la-is & section similar to Fig. 11, but

. showing the parts in their normal positions.

Fig. 12 is a fragmentary side. view ot parts

* shown in Pigs. 9 and 10.
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Fig. 13 is & fragmentary section ‘on the line

13—13 of Fig. 12.
Fig. 14 is a fragmentary view, partly in eleva-
tion and partly in section, similar to Figs. 3 and

.9, but showing a different form of construction.

Fig. 156 is a - fragmentary section on the lme

'18—15 of Fig. 14.

Fig. 16 is a rragmentary view showing a modi-
fied form of operating element .for use in the
construction shown in Fig. 14.

Fig. 17 illustrates a section of material which

ha.s been crimped: transversely by mechanism .

such as shown in Figs, 9 to 13 or Figs. 14 to 16.
_Pig. 18 is7an end” view of section shown in

Pig. 17, )
. g, 19isa fragmentary. view of section of ma-
terial crimped in a different manner from that

*.shown in Figs. 2 and 17.

Fig. 20 is an-end view of the section shown in

Fig. 19.
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In carrying out my herein disclosed process,
the sections of sheet metal are reinforced longi-
tudinally and transversely and where the sec-
tions are utilized as a sheathing or roofing cer-
tain of the crimps on each section may be meshed

‘and interlocked with certain crimps on an ad-

joining section or sections, whereby a continu-
ous surface and other advantages result.

In the drawings, | indicates a frame adapted-
to support a series .of housings 2, disposed in -

pairs,. which are.spaced longitudinally of the
frame |,

- with bearing boxes: 2 (preferably containing

5—8, respectively, of Fig. 3; the latter figure be- :

ing further enlarged.

45

Fig. 5a is a fragmentary section of parts shown '

in Fig. 5, but illustrating a modification. - -
- Fig. 6 is a section on the line 6—8 of Fig. 3.

. Mg, T is a fragmentsary view of parts shown
in Figs. 4 and 5, looking toward the right. )

Fig. 8 is & view similar to Fig. 7, but showing

& modification. .

Fig. 8is a fragmentary v1ew of another modi-
--fled form of construction, partly in section; the
- parts being shown in operated position.

anti-friction bearings) for supporting upper and
lower rolls- 3, 3a. As these housings and the

mountings for the rolls are similar in construc- -
tion and driven in the same manner, only the -

first set of rolls 3, 3a, and the last set of rolls 3,
3a, are-shown.

§ indicates a pair of housings positioned be-

yond the housings for the last set of rolls 3, 3a,

_and provided with bearing boxes for supporting

each pair ‘of housings being provided . -

‘upper and lower rolls §; T, to which reference will

.later. be made. The housings-§ ‘are preferably

mounted on the same support with the housings
2. Accordingly, in‘such arrangement, the hous-

M ings § support the rolls §, 7, in such relation to




2
_ the rolls 3, 3a, tha.t the operations pertormed by
the rolls s T, (as Iater set forth). take place on
one portion of each section of the sheet metal
- stock while the set of rolles 3, 3a are operating
on another portion. of the same section, but it
_will be obvicus that the rolls 8, T may be spaced
any suitable distance from the sets of rolls 3, 3a,
so0 as to act on each section at a later period, for
example, after each entire section has passed be-
yond the rolis 3, 3a. .

The housings 2 and the housing § at one side
of the frame | are shaped to house the gearing

for driving each set of rolls 8, 3a and 6, 7, from -

- & shaft 8, preferably formed in:sections 8a (see

" Pig. 6), whereby the drive for each set of rolls
may constitute a unitary assembly with the ad-
jacent housing, access to the latter being pro-

_ vided by means of & removable section 8b. At
one end, the shaft 8 is fixed to a pulley 9§ driven
by an endless member 10 from s pulley {1, which
is fixed to the shaft 12 by a suitable motor (not
shown) mounted within the frame 1. The rolls
8, T may be driven by a separate shaft or a sepa-
rate motor, dependent upon the distance the rolls
8, T are spaced from the last set of rolls 3, 3a.

Each upper roll 3 and the roll § are adjustable
toward and from the adjacent lower roil by means
of screws 13 each engaging a nut {3a mounted on
the upper end of the adjacent housing 2 or §
and having at its- lower end a head 14 which ro-

.tatably fits a socket provided on the adjacent
bearing box for the upper roli, so that by rotat-
ing the screws 13 and holding the nuts 13a sta-

~tionary, each upper roll may be adjusted in either
direction.

- 'To compensate for the roll adjustment above

s,svo 'Sros

each set of rolls serves to rota.te the upper roll
at the same speed as that of the lower roll,
The one revolution clutch 16 is substantially

_similar to the clutch elements shown in Letters

Patent No. 2,205,389 (Figs. 4, 5 and 7), the clutch
elements therein being controlled by a cam,

. Whereas the clutch elements herein are controlled .
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‘said side walls (see Fig. 2).

by an arm, which in one position holds the clutch
elements in inoperative position, but when oper-
ated permifs the clutch elements to engage to
thereby effect a driving connection. from: the
sieeve 24 to the shaft T. _

The sections of sheet metal (one being shown at

- A) are successively delivered to the first set of rolls

3, 3a, over a guide device 25, preferably consisting

- of outer guide members 25¢ having side walls

between which each section slides and rollers 26
loosely mounted on the guide device inwardly of
The members 25a.
are-supported on the frame | by brackets 21-(only

‘one being shown) “and connected together by

cross members 28, which support an intermediate
member 28a arranged parallel to the members
25a to prevent sagging of the sections A as they
are delivered to the rolls 3, 3a.

The sets of rolls 3, 32 being driven, as already
set forth, serve to feed each section between them
from one set of rolls to the next and simuita-

N neously carry out the first step of my process in

30

‘forming one or more longitudinally extending

crimps in the section, by preference a centrally

" .disposed crimp a and crimps «’ along or sdjacent

35

set forth, I provide an arrangement of gearing for .

driving the rolls in any position of adjustment.
. -As the gearing for driving each set of rolls 3, 3a
is similar, and the gearing for the set of rolls 6,
T (n Figs. 1 to T) differ therefrom in infer-
mittently driving them through & one-revolution
clutch 16, which may be of any desired form of
construction, reference is made to Pigs. 3 and 6
as follows: the shaft of each upper roll is pro-

vided with & gear {7 which meshes with a gear

18 mounted on a shaft 18e¢. The shaft 18z has
béaring in the side members of a yoke 19 which
is swingable about a shaft 20, the latter being
mounted in the side walls of the housing 2 or 5.
A link §8a formed with openings so as to fit over
the shaft of the upper roll and shaft 18a serves to
maintain the gears 17 and 18 in meshing relation

and prevents the ypper end of the yoke 18 from’

_ swinging outwardly. The shaft 20 supports a gear
2f in mesh with the gear 18 and a gear 22 keyed
" to the shaft of the adjacent lower roll. (see Figs.
3, 6 and 14), the roll shaft being mounted. in
bea,nngs provided in the outer side walls of the

40

each lateral edge of the section. As will be un-
derstood, each crimp a is formed progressively by
providing on each pair of rolls 3, 3aq, comple- |
mentary crimping elements consisting of a cir-
cumferential rib 28 on one roll (preferably the
lower roll) and a circumferential complementary
groove 2%z on the other roll; the radius of the
rib on each succeeding lower roll increasing with
a corresponding decrease in the radius of the
groovein the respective related upper roll, so that

. the metal section is gradually deformed by these
© crimping elements from its normsl plane to the

45
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adjacent housing. The shaft for each lower roll

3a has keyed to it & worm gear 23 in mesh with -

'a worm 23¢ fixed to the adjacent shaft section
8a (see Fig. 14), whereas the shaft Ty for the
lower roll 7 rotatably supports a sleeve 24 (see
Figs. 3 and 6) to which the adjacent worm gear
23 is keyed, whereby the sleeve is continuously
driven. The outer end of the sleeve is provided
‘with one element of the clutch {8, another ele-
ment thereof being keyed to the shaft 1y, so that
when the one-revolution clutch 16 is operated,
as later set forth, the power ‘of the shaft 8 is
transmitted through the worm 23a, worm gear
23, sleeve 24 and clutch 16 to the shaft Ty of the
lower roll 7. The gearing between the shafts for
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maximum height of the crimp. The deformation
of the metal sectlon to form the centrally dis-
posed ¢rimp a may start with the first set of rolls
3, 3a, but by preference the deformation of the
metal section to form the crimps a’ starts with
one of the succeedmg sets of rolls 3, 3a. I pro-
vide as many sets of rolls 3, 3a as may be neces~
sary to completely form the crimps ¢ and a’ as
determined by their height and width, as well as
the kind, quality_and _thickness of the stock, but

Vto ‘simplify the illustration oniy the first set of

crimping rolls 3, 3a, and the last set of crimping
rolls 3, 3a are shown, since the intermediate roll

. sets, their mountings and drive means are of

similar construetion. .

The roll 6 is formed. with circumferentml
grooves 38 to accommoda.te the crimps @, a’, as
the séctions feed between them, but such roll is

.related to the roll 750 as to avold feeding of the

sections A since these rolls are driven inter-
mittently, as already set forth.

The rolls 6, T in making one revolution operate
to carry out the next step of my process, namely,
that of deforming each section of sheet metal A .
at an angle to its direction of movement. In the
form of construction shown in Pigs. 1 to 7, the
rolls 6, 7 are provided with ¢complementary erimp-
ing elements 381 each disposed longitudinally of
and removably mounted in the body of the adja-
cent roll, the male element being carried by the
lower roll 7 to crimp the metal in the same direc-



vide two sets of elements 81, one set at either.
side of the crimp . In the arrangement shown
in these figures the crimping elements form
crimps b in each section at right angles to the
direction of movement of the sections A, but by
arranging the elements helically as shown at 3{a
in Fig. 8, the resulting crimps will be inclined to
this directional movement. In the arrangement
referred to the intermittent operation of the rolls
6, 7 by the clutch 16 is controlled by each section,
so that the machine is simplified in that the pro-

| 2,870,703
- tion as the crimps @, ¢’. By preference, I pro-

s

10

vision of operating connections synchronized with

the operation or rotation of any of the rolls 3, 8a
are eliminated. The control means for the clutch

"16 comprises the following: 32 indicates a shaft

16

suitably mounted eccentrically in bearings within -

the roll § and in advance of the adjacent crimp-
ing element 31. Centrally of the rolls 6, 1, pref-
erably in alinement with the adjacent groove 38
therein, they are cut away to form recesses 33,
33a, respectively, to accommodate an arm or trip
34 which is fixed to the shaft 32, the arm when
In normal position depending from the shaft 32
and extending into the recess 33a across the path
of movement of each section A as the latter feeds
between the rolls. At its outer end, beyond the
end of the roll § adjacent its drive means, the
shaft 82 is provided with a lever 35 (see Pigs. 4
and 5) arranged to engage with and operate a
lever 36 fixed to a rock shaft 37, which is mounted

_in bearings provided in the inner and outer walls

of the adjacent housing §- (see Pigs. 2 and 3).

_ 3
in the path of the succeeding section A, The
free end of the arm 34 is provided with a roller
34a which rolls on the section when the arm is in
its. inoperative position indicated at x. ‘As the
arm 34 is mounted in line with the crimp q, the
roller 34a roils on the upper portion thereof. By -
preference, I provide a spring #1 which is con-
nected to the lever 35 and a pin on the adjacent
end of the roll, the spring being put under: ten-
sion’ when the arm 34 is arrested by the section
A and held in its inoperative position T, so that
upon release of the arm the spring rocks the shaft
32 to return the arm 34 to normal position, the
swinging movement thereof being limited by the
engagement of the lever 85 with the lever 36, -
which is held in position against~outward move-
ment due to the tension of the spring 40 on the

-lever 36 since the tension or resistance to expan- -

- slon of the spring 40 is greater than that of the

20
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spring 41 to make the lever 38 effective as a stop
in the return movement of the arm 34. »

To prevent any lag or slippage in the operation
of the clutch 18, upon release of the arm 38 from
the shoulder 39, to start rotation of the rolls 6 1,
I provide on one of the rolls 6, 7 an abutment -
which is engaged by the arm 34 as it is being
operated by the advancing end of the section A,

- so that the latter through the arm will start

30

Adjacent its outer end, the rock shaft 31 is pro- .

vided with an arm 38 normally disposed in en-
gagement with a Iug 39 (see dotied lines in Pig.
4) carried by the release element 18a of the one
revolution clutch 16, With the parts positiched
as shown in Flgs. 4 and 5, it will be seen that in

35

rotation of ghe rolls 6, 1. . The abutment pref-
erably consists in arranging the rear wali of the
recess 33a in relation to the normal position of
the arm 34 so as to be engaged thereby imme-
diately after the arm 38 has disengaged the
shoulder 39. As shown in Figs. 1 and 5, the rear
wall Tx of the recess, when the roll T is in normal

- position, extends upwardly and rearwardly, and

the forward movement of the section A its ad- 40

vancing front end will engage the arm 34 and
swing it clockwise (as viewed in PFig. 5) and roeck
the shaft 32; the shaft 32 in tum through the
levers 35, 36, rocks the shaft 37 which swings the
lever 38 outwardly in opposition to the tension of
8 spring 40 (which is connected at ‘one end to the
lever 36 and suitably anchored at its. other end—

- see Figs. 4 and 5) and disengages it from the ,
shoulder 39 to release ‘the clutch element {6a,

whereupon s spring (similar to that shown at 182
in Fig. 11a) connected to the clutch element 16a

_operates the latter to effect engagement of the

" position after the shoulder 39-
" in the path o1 the shouilder, to

clutch -elements and thereby connect-the sleeve
24 to the shaft Ty of the roll 1, whereby the rolls

-8, T are rotateéd; and as'the arm 38 is connected.

to the spring 40, it swings back into its normial
passes the arm 38,

clutch element 16a and throw out the clutch 18,
thereby permitting one revolution only of the
rolls 6, 1. It will thus be seen
make one revolution and then stop, the effect of.

which Is to move the crimping elements 31 into -
engagement with the section A and crimp it as

the section passes through and between these .

. Yolls, As shown, the crimping elements 31 on the
" 'roll -7 extend radially beyond~its periphery and

the elements 31 on the roll
riphery thereof, so that the crimps b extend up- .
wardly. In each operation of the rolls §, 1, the
arm 34 is revolved to the position shown in dotted
lines at z (Fig. 5), in engagement with the ad-
vancing section A, on which it rides. until the
rear-end of the section feeds past the. arm. The
arm 34 then swings down to its normal position -

6 are within the pe-

thereby arrest.the

.the arm 34 engages with the wall
- remote from the axis of the roll

1z at a point
T and in a di-
rection substantially at right angles to a radius
cutting the wall 1z, so that the arm, as it is oper- -
ated by the moving section, will be effective to
initially start rotation of the rolls and thus per-
mit the drive means, through the. clutch 16, to

" quickly insure rotation of the rolls 6, 7 at their

45

maximum speed. If any adjustment is found to
be required to change the relation of the arm 34
to the abutment Tz, a screw 34z (see Fig. 5a) may

' be mounted in this wall portion of the roll so that

60

“-support | beyond the rolls

55

one end of the screw will serve as the abutment

and effect adjustment of such end by a turn of

the screw. S i

" 8, 3a’ indicate a set of rolls mounted on the
6, T and driven by
gearing similar to that herein referred to for

driving the rolls 3, 3a, for feeding the sections

- after passing the rolls 6, 7 and delivering them
- to. a suitable support 3z or carrier (not shown).

60

that the rolls 8, 7

-The rolls §’,

3a’ preferably consist of a plurality .
of sets of collars each disposed in alinement with
one of the crimps a, ¢’ and. shaped on their
peripheries to receive and engage the walls of
the crimps. e o
Fig. 8 illustrates a modification wherein the

- rolls 6, 1 are provided with crimping elements $1a

65

70

(already referred to), extending helically; so that )

‘the crimps formed thereby in the advancing sec-

tions extend at an inclined angle, for example, at
the angle shown in Fig. 17. 1In this form of con- ,
struction: the rolls 6, 7 are controlled as already
described in connection with the construction
shown in Figs, 1 to 7, inclusive, - o
- Fig. 9-to 13,:inclusive, illustrate a form of con- -

~structién wherein each section may “e provided . |

]

with one or'more transversely arranged reinforc-

lng crimps and. spaced uniformly or: otherwise .




~ operated directly by

4

predetermined distances when two or more erimps -

are formed in each section. This form of con-
. struction also permits two or more. reinforcing
crimps to be formed in each section in predeter-
mined spaced relation. without making it neces-
sary to employ large sized rolls for the crimping
' elements. In these views §’, 1’ indicate the upper
and lower rolls carrying the crimping elements
31b, the male elements being mounted on the low-
er roll T’ and the female elements being mounted
_on the upper roll 8’, and the latter roll - being
formed with circumferential grooves 3)’ to ac-
commeodate the reinforcing crimps &, a’, formed
by the set of rolls
_ For illustrative purposes I have shown four sets
of crimping elements 31b (one male element and

one female element constituting a set) on the rolls.

6’, T/, which operate in any predetermined order
(successively or otherwise) under the control of
a mechanism indicated as an entirety at 42; but
it will be understood that the number of sets of
crimping elements may be decreased or .increased
to meet any desired spacing of the crimps. The
rolls 8’, 1’ are drivingly \connected and driven sim-
ilarly to the driving connections and driving
means for the rolis 6, 1, as already set forth,
namely, a clutch {6’ having one element con~
nected to the shaft for the lower roll T’ and the
other clutch element connected to the sleeve 24’,
to which is keyed the worm gear 23’ in mesh with
. the worm 23a’ driven by the shaft 8’ but the
. clutch I’ for the rolls 6’, T’, instead: of being
each section of material A,
‘I incorporate between the device 34’, which is
engaged by each section A, and the clutch (67, the
mechanism 42 which controls the driving, stop-
ping and periods of rest of the rolls 6’, T’, in any
predetermined manner, whereby all or certain of
said sets of crimping clements 3ib are brought
into engagement with each sheet metal section at
desired portions thereof between its front and rear
ends to crimp it. The device 34’ in this form
of construction is fixed to or formed integral with
the outer end of a sleeve 43 suitably mounted
on a stud shaft 43¢ carried by the adjacent side
wall of the adjacent housing § below the plane in
“which the sections A feed (see Pigs. 9 and 10},
The trip device 34’ is normally disposed as shown
- in dotted lines in Fig. 10, so that its .free end
portion is arranged in the path of movement of
the advancing. front end of each section as the
latter is fed forwardly by the rolls 3, 3a to the
rolls 6’, T’, such advancing end operating to swing
the device to the position showg in full lines, to
set in operation the control or indexing mecha-
nism 42, which is constructed and operates in
the following manner, the parts” thereof being
shown in operated position. 44 indicates & lever
(which may be in alinement with the .device 34’}
fixed to the sleeve 43 between the housing 5 and
lower roll 7°. - The outer end of the lever 44 is
pivoted to one.end of a link 45, the opposite end
- of which is pivotally connected to one arm 46 -of
a bell crank; (the other arm 46a of which will be
later referred to) fixed to the inner end of a shaft
41. . The shaft 41 is suitably mounted in the in-
ner and outer side walls of the adjacent housing
5. The outer end portion of the shaft 41 is pro-
vided with a dog 48 normally disposed in engage-
ment with the shoulder 49 of a lock and release
member 49a¢ arranged to operate one element 50
of a suitable clutch $50a. The element 50 is
keyed to a driving shaft 51, suitably supported
in the side walls of the housing and extends
inwardly beyond the inner side wall thereof for

3, 3a, as already set forth..
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later set forth; whereas the other
50q is provided with a

& purpose
element 50a’ of the cluich
sleeve 50b which rotates on the shaft 8{. The
sleeve 502 is provided with a gear 52, which is in
mesh with an idler gear 52a, the latter being in
mesh with a gear 52b keyed to the sleeve 2%,
whereby the sleeve 50b is continuously driven by
the shaft 8’ through the worm 23a’ and worm gear
23’. The clutch 50a may be of any well known
construction, for example, similar to the clutch
16’ (see Figs. 9 and 11), having the lock and re-
lease member 49a, which in one position, main-
tains the clutch -elements disengaged and upon
disengagement of the dog 48 therefrom permits
them to.engage under the influence of the spring
16z to transmit power from the driven element 50
to the element Sta’. On its extended end, the
shaft 51 is provided with a sprocket 53 around
which and a guide sprocket 54 runs an endless
chain 55, the chain being removable from the
sprockets. The sprocket 54 rotates on a stud shaft
56 between inner and outer collars 86, the inner
end of the shaft extending through an elongated
slot 57 formed in an adjacent wall of the support
i (see Figs. 12 and 13). As shown in Fig. 13, the
inner collar 56¢ is clamped to the supporting wall
by & nut 56b, which when looséned permits the
stud shaft to be adjusted along the slot 51 to
take up slack in the chain §5. The chain 55 may

_be of any desired length and where necessary, on

- account of its length, it.may be guided around
two or more guide sprockets. The chain 85 is
provided with one or more operating or indexing’
elements 58 and one or more operating or index-.
ing elements 58a for controlling the operation of
the lock and release element {6z’ of the clutch
{6’, whereby the clutch element fixed to the shaft
for the lower roll T’ is connected to the driven
element of the clutch and disconnected there-

40 from, in a pre-arranged manner or order to rotate

the rolls 6, T/, and stop them in any predeter-

- mined position, that is, with one sef of crimping

_elements in position to form a crimp in the suc-
ceeding rotary movement of the rolls. .Each op-

5 erating element 58 serves to connect in the clutch

{6’ and each operating element 58a serves to dis-

_ connect the clutch, and as each of the elements .
. 58, 58¢ is removably mounted on the chain links,

50

o
[

they may be arranged in any desired order and
relation; or by providing separate chains 58,the
elements on each chain may be arranged in a
different order and relation. It will thus be seen
that if all of the elements. 58a except one thereof
are omitted from the chain §5, once the rolls 6,
1’ are stafted rotating, the sets of crimping ele-
ments 3ib will operate successively and form

. crimps in transversely spaced relation Tongitudi-
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nally of the section until the element 58a becomes
effective: or by spacing each element §8¢ from
the succeeding element 58, so that the section A
advances while the rolls .8", T" are at rest, the
spacing between adjoining crimps may be varied
in any desired manner. It will also be seen that
by proper positioning of each element 58a relative
to the succeeding element 58 either a uniform or
_pon-uniform spacing of the crimps b may be
formed in each section, the minimum spacing of
the crimps being dependent upon the spaced an-
gular relation of the sets of crimping elements
on the rolis 6/, 7. In all arrangements of the’
operating elements 58, 58a, the operating elements
58¢ are positioned to effect stoppage of the rolls-
§’, 1’, in a predetermined position or positions,
so that when the rolls are at rest, the section A
is free to be advanced between them without en-

il
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gagement with the crimping elements 31, In .
"the illustrated construction of rolls'€’, 1/, I have
provided four sets of crimping elements 31b;
if only one crimp is to be formed in the section
A or if two or more crimps spaced a greater dis-
tance from each other than the spacing of the
crimping elements on the rolls, then each operat-
ing eleme_nt 88a is related to the operating ele-
ment 58 in advance thereof on the chain 5§ so
,as to-stop the rolls following the operation of.
' each set of crimping elements with the succeed-
ing set in the position-shown; if two or more
crimps are to be formed by successively related

sets of crimping elements, each operating element

58a is related to the operating element 88 in

_advance thereof on the chain §5 to stop the

rolls following the operation of the last set of

crimping elements with the succeeding set in the’
position shown. By preference each operating -

element 58 is mounted on the chain 56 between its
side bars and each operating element 8§8a is pro-
vided by extending laterally the pivot pins be-

tween certain .of the chain links and suitably.

mounting. on such extended end rollers, so that
one series of operating elemerits traverse a path
different from that traversed by the other series,
this arrangement permitting a wide range of con-
trol of the crimping rolls 8, 1°, as already set
forth. Each operating element 58 is cam-shaped
and engages two adjoining pivots pins to which
it is clamped by a plate engaged by screws 58b
.and threaded into the inner wall of the element.
The operating elements 58, 684 control the clutch
16’ through the following instrumentalities: 59
indicates & bell-crank fulcrumed on the shaft 41
inwardly of the bell-érank provided with the arms
46, 46a, the arms §9a, 590 of the bell crank 59,
.when in normal position, being shown in dotted
" lines (Fig. 10), and disposed in operative relation
to the elements 58, 58a, respectively; that is, the
~arm 09a is normally arranged in the path of.

. B
to stop the rolls 8°, 1" at predetermined positlons

_as already ‘described:

From the foregoing description it will be noted ’
that while the rolls 6, .1’ may be started and
stopped by the operation of the clutch lock and-

. release member, §6a’ one or more times during

10
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the feeding of éach section, the clutch §0a re-
mains drivingly connected to the shaft 51 to rotate
it and drive the chain 65 so long as the trip device
34’ remains in operative position. The trip device
34’ after being operated by the advancing end of
each section A, as already described, is-held. in
such position by its engagement with the under
side of the section, but is free to be returned to
normal position after the rear end of the séction
feeds beyond it. To disconnect the clutch §50a
and return the trip device 34’ to normal position,
I provide on the chain 55, on that side thereof
opposite to the operating elements 58a, a laterally
extending member 66 (preferably constructed
similarly to each of the elements 58a) which is
arranged to engaged the bellerank arm 46a and
swing the bell crank to normal position and rock
the shaft 47 and through the arm 46, link 4§ and
lever 44, swing the trip device 34’ to normal posi-
tion_and through the shaft 41 swing the dog 48

-into the path of movement of the shoulder 49

- and thus disconnect the elutch 60a from the shaft

a0

81 to stop rotation of the latter and operatmn of
the chain §5. :

The clutches 16, 1 6’ and 50z are similar in

"' eonstruction, clutch 16’ being illustratéd some-:
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-what in detail in Figs. 9 and 11a. As shown in

Fig. 9, one clutch element is fixed to the sleeve
24’ and encloses the clutch element 16’” which is
fixed to the shaft 1’’. Between and carried by
the element {6’’ are a plurality of cams and. a ball

182’ for each cam (see dotted lines in Fig, 1la),

the balls being located between spaced lugs 162’
extending laterally from the release member 16a’;

- also, the spring 16z is connected to the release

.<movement of the operating elements §8 and the

w'arm 69b.is out of the path of movement of the
* elements 58a.
When the arm 58a is enga.ged by each of the
operating -elemients 58, the arms 69q, 59b are
swung to the position shown in full lines, the

latter arm being then positioned in the path of

movement of the operating elements 68a so that
when the arm 5§9b is engaged by the succeeding

their normal positions. - It will thus be seen that
so long as the chain 55 is driven, the bell crank

may be swung in one direction to start the rolls .

6’, 1’ rotating and in the opposite direction to
stop them, so that by pre-arranging the elements
58, 58a, one or more crimps may be. formed in
each section and the spacing between them may
_be varied, except that the minimum spacing will
correspond to the angular relation of the crimp-
ing elements on the rolls 6°, T’.  The bell-crank
§9is provided with a separate arm 60 to which is
pivoted one end of a link 61; the other end thereof
being pivated to an arm 82 fixed to the inner end
of a .rock shaft 83. The outer end of the rock
shaft 63 is provided with a dog 64 normally en-
gaging one-of the shoulders 84a on the lock and
release member i6a’ of the clutch 16’,

11, by the operation of the separate arm 60, to
connect in the clutch 18’. It will be understood
that thelock and release member 16a i$ provided

with shoulders 64a equal in number to the number -

of sets of crimping elements 3ib and.similarly
spaced 50 that the-clutch 16’ may be disconnecbed

but ar-.
ranged to be released therefrom as shown in Fig.

member {8a’ and the clutch element 16’/ and is-
held under tension when the arm 64 is engaged

" ‘with a stop 64a (Fig. 11a), but upon release of the-

45

50
element 58z the arms §9a, 595 are returned to .

arm 64, the spring 16x rotates the member {6a’
which, through the lugs (6x’’ carried thereby,

. moves the balls {62’ into engagement with the

cams, whereby the clutch elements are connected
to connect the shaft T’ to the sleeve 24’.  Upon

.re-engagement of the arm 64 with the next or
- & succeeding stop 64a, the rotation of the member

" . 18a’ is arrested, the balls 16z’ are released from'

55

the cams, whereby the shaft T’ is disconnected

from the sleeve 24’, and the spring 18z is put

under tension ready for the next operation.
In-Figs. 9, 11 and 1la, the -operation of each

" of the clutches 16’ and 50a is controlled by an

60
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arm, which is positively operated to relea.;e the
adjacent release element of the clutch, whereby
the latter becomes effective, and to re-engage the
release element and effect a disengagement of the
clutch elements; whereas in Figs. 1 to 5, the arm
is normally biased into engagement with the re-
lease element of the clutch 16 and is tripped by
operation of the device 34, so that it immediately

returns to normal position and hence permits the

clutch to make one revolutlon each time the arm

- is tripped.

70

76

Pigs. 14 and 15 illustrate a different form of
construction in which the rolls 6z, 1z, which carry:
the transversely arranged sefs of crimping ele-
ments 3lc, are geared together in the manner

. already set forth, but the shaft Ty’ for the lower
‘roll 1z is connected directly to the worm gear

23 so that the rolls are eontinuously rotated -to
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form transverse erimps in spaced relation longi-
tudinally of the section at one or either side of
the crimp a.  The roll 6z may be formed with
circumferential grooves 38z and the roll 1z pro-
vided with circumferential ribs 38z’ in alinement
with the grooves 30z to accommodate the crimps
a, a’, as each section feeds between these rolls,

movement of each section and arranged to be

- operated thereby to operate saiq ﬂrst mentioned

By providing helically shaped crimping elements .

(as indicated at 3la in Fig. 16), the reinforcing
crimps, when formed, will be inclined as shown
at b’ inFig. 17.

It will be understood that - the crimping ele- |
- ments 29, 28a, on the rolls 3, 3a, and the crimp-

 ing elements on the rolls which form the trans-

verse crimps may be variously shaped to form:
reinforcements or reinforcing embossments of
any /desired design and arrangement and that
the sections to be reinforced prior to their being
fed to the sets of rolls, may be subjected to &’
preliminary cutting operation, depeadent upon
the application of the sections in their final
form: for example, the lateral portions of the '
sections may be cut away at ¢ to form laterally

- extending wings ¢’ (see ¥igs. 19 and- -20) and the

sets of rolls 3, 3a shaped to deform the sections
as shown at d and the wings at d’ and the trans-,-
* verse crimping rolls :to deform the wings as.
shown at e. L

* It will be noted that the rolls carryins the
transverse crimping elements are set in operation
by the advancing end of each section, either di-
rectly as shown in Figs. 3, ¢ and 5, or indirectly
as shown in Figs. 9, 10, 11, and the element that
is engaged by the section is held in operated
position until the section hag pessed through the -
transverse crimping rolis. The sections.may be
of any desired length or vary in length without
changing or affecting the manner in which t.heee
rolls operate.

"o those skilled in the art to which my inven- 4

tion relates many changes in construction and
- widely differing embodiments and applications
_of the invention will suggest themselves without
- departing from the spirit and scope of the inven-
“tion. My disclosures and the description herein

are purely illustrative and are not intended to’ be

in any sense limiting.
. Whal I claim is: -
‘1,"In. & machine of the class’ descrlbed the

.. combination with means for feeding sections of

10

device.

2. A machine as clalmed in claim 1 wherein
the connected togegxer devices are carried by

_one of said rolls,

3. In a machine of the. class described the
combination with means for feeding sections of
sheet. metal and driving mechanism for said feed-
lng means, of a pair of rolls having on their pe-
ripheries crimpin’g elements arranged to trans-
versely emboss the metal sections during feed-

) .1£g thereof, the shafts for said rolls Being geared
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gether for  simultaneous -rotation, a "driving
connection between said driving mechanism and
the shaft for one of said .rolls, said connection
comprising spring controlled normally engaged

_clutch elements, and & spring operated trip de-
‘vice for normally holding said eléments in dis-~
engaged relation, and means controlled by the .

"advancing end of each section- for tripping said

device, said tripping means including an element -

_carried by one of said rolls intermediate the ends

25
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thereof and normally disposed in the path of

movement of each section.

4. In a machine -of the class described the :

combination with means for feeding sections of
sheet metal and. -driving mechanism for said
feeding means, of a pair of rolls having on their

peripheries crimping elements arranged to trans- - -
versely emboss, the metal sections ‘during feeding

" thereof, the shafts for said rolls being geared to-

‘gether for simultaneocus rotation, and the pe- °

ripheries of said roils being formed with related
recesses, and means for drivingly connecting one

of said shafis to said driving mechanism, com-

prising a clutch, a device pivofally: mounted on

. ohe of said rolls in the recess thereof in the path
. of movement of the sections and arranged to be

- sald device and said clutch, said device extend-
ing into the recess of the other roll and arranged -

engaged and operated by the advancing end of
each thereof and operating connections between

" when operated by each section to engage the rear

wall of the adjacent recess and supplement the
operation of said driving means to start rotation
of said rolls, ..

5. In & machine of the class described, the

" combination with means' for feeding sections of

sheet metal and driving mechanism for said . .

feeding means, of a pair of rolls having on their -
peripheries criniping elements arranged to trans-
‘Versely emboss the metal sections during feeding
thereof, the shafts for said rolls being gearéd
".together for simultaneous rotation, a clutch hav-
ing one element connected to.and driven by said
- driving mechanism, another clutch element fixed
to the shaft for one of said rolls and spring op-
" erated means normally connecting sald clutch
elements together, & pivoted stop for engaging
“an element of said spring operated means for
holding sald means in an inoperative position,

a spring normally tending to switig said stop into

engagement ‘with the last mentionéd element,

" shieet metal and driving mechanism for said

fe g means, of a pair of rolls having on their
peripheries crimping elements ‘arranged to trans-
versely emboss the. metal sections during. feeding

_ thereof, the shafts for said rolls being geared to- -
- gether for simultaneous'rotation, a clutch having

obe element connected tovand driven by said driv-

ing mechanism, another clutch element fixed to .

the shaft for oné of said rolls and spring oper-

" ated means normally connecting said clutch ele-
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ments together, a pivoted stop for engaging an

element of said spring operated means for hold-

" ing said means in-‘an inoperative position, and

65

and connected together devices, ong of said de- -
vices bein;relatedtosaidet@pandopembleto e

trip the latter from said last mentioned element.

and the other device being disposed intermiediate -

the ends of one ‘of said. rolls and in the plth ot

connected together devices, one of said devices
‘being related to said pivoted stop and operable to

. disengage it from said spring operated means and

the other device being arranged between and in-
termediate the ‘ends of said rolls- and normally

disposed in the path of movement of each section

and arranged to be operated thereby to openﬁe
said first mentiqned -device,.
R CARLM.ZODER.
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