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To all whom it may concern: _
Be 1t known that I, JOHN CARROLL a citi-

- zen of the United States, residing at Ohlcego
‘in the county of Cook and State of Illinois, .

have invented certain new and useful Im—
provements in Machines for Flanging Sheet

Metal, of which the following is a spemﬁce- |

tion, reference being had to the accompany-
ing drewmﬂ's wh1ch are made a pa,rt hereof,
end in which—

Figure 1 is a front elevatlon of a machme'
Fig, 2 is a verti-

embodylnﬂ* the invention.
cal lonﬂ'ltudmal section thereof on the line
2—2, Flg. 1. Kig. 3-is a horizontal section of
a pmtlon thereof ontheline3—3, Fig.1. Fig.

4 18 a front elevation of the prmclpa.l Work-

ing parts of the machine. Fig. 5is a vertical
trensveree section thereof on the line 6—5,
Fig. 3. Figs. 2 to 5 inclusive are drawn to a
common soele which is somewhat larger than
the scaleof Lt Plg 1. Figs.6and7are sections,
on a still larger scale, of aportion of the bend-

ing mechanism and the friction clamp, Te- |-

Spectwely

the carriage.
The pr esent mventlon consists in certaln

featuresof novelty that are particularly point-

Fig. 8 1S a pelspectwe view of

~ed out in the claims hereinafter, and the said |
teatures of novclty may be embodled in ma-

chines differing in construction from the one

shown in the drawings.

The one shown is
designed partlculerly for flanging the mar-
gins of blanks used for formlnwthe bodies of
cans and similar sheet-metal vesselq and said
machine is theréfore provided with features
that are necessary in order to give the blank
those characteristics that must be present in
At a single opera-
tlon the machine shown in the dra,wmﬂ's
flanges two opposite edges of the blank, turn-
ing the flanges toward oppos1te faces of the
blenk and bendmﬂ' them well back over the
body of the blank so that when the blank is

bent into a cylmder the flanges will interlock
with each other, in the manner requued for
‘I desire to haveit un-

derstood however, that this .is merely illus-
trative, a,nd that mthout departing from the

spirit- of my invention the features of the

machine which determine the number and.
eheracterlstlce of the ﬂann-es mey be chan cred

from it.

Tha,t is to se}, the mventlon 18 not lm:utecl to
a machine for forming any particular num-
ber of flanges on a blank or to a machine for
giving the ﬂenn'es any pertlcular direction,
or shape, or aon'le with relation to the body

of the blank.

The frame of the machine is of course con-
structed simply with a view to sustaining the
various Workmg parts, and the present in-
vention is not concerned with the frame. fur-
ther than to require that it be sufficient for
its purpose. As shown in the drawings, it
comprises a heavy base 1, from which rises a

heavy plate 2, occupymg a vertical plane,
and a hollow column or pedestal 3 surmount-

ed by a table 4. To the top of the table are

secured parallel tracks or guideways 5 hav-
ing undercut grooves 6, and upon these tracks
Tests a recipr oceble ca,rrla,ﬂ'e’i' having tongues

8 that occupy said grooves and conﬁne the

carriage against laterel displacement, while
-permlttmg it to moye freely endwise.

33

bc

- T'he carriage may be of any emtable con- . .

struection, but that shown in the drawings is

prefer red because it is simple and gives sat-
isfactory results.

It consists of two bese rails
9 united at their front ends by a plate 10
which rises above them, and at their rear ends
by a eross bar 11, two posts 12 rising from the
base rails near theu rear ends, and two top

rails 13 each of which is secured at its rear

end to one of the posts, and at its front end
to the plate 10. From the under side of the
carriage a rigid arm 14 pro;jects downward,

and to the lower end of this armis connected'

one end of a link 15, the other end of which

is connected to the outer end of an arm 16

which is rigidly attached to a rock shaft 17
that is journaled in suitable bearings sup-
ported by the frame, or by arms pro;|ectmcr
1o this shaftis secured a pinion 18
meshing with a rack 19, which is so mounted
in a bearlno' 20 that it is confined against lat-
eral movement while being perm1tted to move
freely endwise. Thisrack derives its motion

from the main shaft 21 through the medium

of a cam 22 secured thereto and an arm 23

‘which is rigidly connected with the rack,and

to which 1s journaled an anti-friction roller
24 fitting in the groove 25 of the cam. 'This
cam is 8o sha,ped that at each complete revo-
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~ ing upon the carriage will pass beneath the
| block when the carriageis making its forward
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~ engages an anti-friction roller K earried by

KO

 ghaft J isturned in onedirection or the other.
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~parts last described areshown in Iigs.4and 6, |
| both sides of the carriage.

are both to be preeented toward the same 51de-

lution it causes the rack to make a complete
stroke in each direction, resulting in corre-
sponding movements of the carriage. I de-
sireto have it understood that the invention
18 not limited to this or any other particular
means for operating the carriage.

Secured to the top of the table, at one side
of the carriage, is a heavy bloek A, whose of-
fice is to support and afford bearings for the
parts that clamp and bend one edge of the
blank. It is provided with g horizontal por-
tion A’ and a portion A*depending therefroni,

resulting in a recess in which are placed and |

secured blocks B and C. The block B ter-
minates at its lower edge a trifle above the |
horizontal plane of the top side of the car-
riage, 8o that a piece of sheet-metal, X, rest- |

stroke. This blockB censtltutes both the fixed
jaw of the clamp for holding the sheet while it
is being bent, dnd the anvil or former over
which the sheet is bent, and in order that it
may perform this la.ttel function it is pro-
vided on its inner and lower edge with-a lip
B’. The angle which the inner “side of this
block forms with its bottom side determines
the angle which the flange forms with the
main bedy portion of the blank so that by
varying the shape of this portlen of the block
(and by moving the bender in the proper di-
rection, as hereinatter described) the char-
acter of the flange may be correspondingly
varied. e | | |

The movable jaw of the clamp is shown at
D, and consists simply of a block of metal
which is sustained in its proper position by
means of a plate spring K whichis secured at
its respective ends to the blocks C and D.
From the under side of the jaw D projects a

rigid arm F to which is ;jmnted one end of a

bell- crank lever G which is fulerumed upon .
a shaft I supported by the block A. The
block A is recessed for the accommodation of
this lever, and for the accommodation of a

cam I, which is fixed to a rock-shaft J and

the lever. The cam and other parts are so
constructed and arranged w1th relation to
each other that the jaw D is moved either to-
ward or from the- jaw B, accordingly as the

To the portions of theshaftJ that project be-
yond the ends of the block A are attached a
pair of arms L, to the outer ends of which are
loosely ;jomted a pair of links M, and the free
ends of said links are conneeted by arod N
that extends through a space O left between
the block C and the blocks B and D. Upon
the rod is a loose sleeve P, which is of such
diameter that it extends nearly from side to
side of thespace O. Theinitial pomtmns of the

and when the shaft J is rocked or partmlly
rotated; either by the mechanism hereinafter
desembed or by any other suitable mechanism
th‘Lt may be substituted therefor, the ope1 a- |

rock-shaft.

‘rocation.
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tions of said parts are as follows: The cam I,
operating upon the anti-friction roller K of
the bell-crank lever i, movessaid lever upon
its fulerum, and thereby moves the jaw D to-

ward jaw B far enough to firmly clamp the

sheet between them. Dmmn' this movement
the bender (which is shown in the drawings
as consisting of rod N and sleeve P, but which
may be of other suitable eoustruction) is of
course moving, but the movable jaw of the
clamp completes its movement before the
bender comes into contact with the sheet
which is pr OJectlnn' into and partly across the
space O. An instant after the sheethas been
clamped the bender comes into contact with
the aforesaid projecting portion of the sheet,
and the continued movement of the rock-
shaft carries the bender into the position
shown by full lines in Fig. 5, and indicated
by dotted lines in Fig. 6, bendlnn' the edge of
‘the sheet over the 11p or former B’. In order
to compel the bender to move in the direc-
tion in which it must move in so bending the
sheet, I provide the block C with an appro-
prletely curved surface C’ which constitutes,

70

75

80

gc

in éffect, a track or race which engages the

‘bender and directs its movement. As soon

| as the parts have arrived at positions shcwn

in 1110' o the movement of the rock-shaft is

reversed, and the parts are moved in an order |

the reverse of that just described back to
their initial positions.
I desire to haveit under stood that the pres-

‘ent invention in its broadest aspect is not

Ilmited to any particular construction of the
mechanism for imparting movement to the
The mechanism shown in the
drawings is simple and has been found effect-
ive.
to the projecting end of the rock-shaft and
carrying at its outer end a stud or pin Q' oc-
cupying a diagonal slot R formed in a pla,te
R’ that  is carried by a rod S which is at-
tached to the frame of the machine in such
manner that it is capable of endwise recip-
The rod is provided with an anti-

95
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It consists of a lever Q fixedly attached

110

friction roller S’ that oceupies the groove of

a-cam T which is secured to a vertlcal shaft
T’ carrying at its lower end a beveled gear
wheel U that meshes with a eemespondu::w
wheel U’ carried by the main shaft 21 of the
machine. It will be understood that the

metal forming the opposite margins of the

slot R constltutes in effect, cams one or the

other of which engagesthe stud Q" and moves

it from the p081t10n shewn in Fig. 4 to the

‘position shown in Fig. 5, or vice versa, ac-

cording to the duectmn ef the movement of

the red .
Thus far I have descrlbed mechanism. for

flanging only one edge of the sheet.

W here

[15

I20

125

both edﬂ'es are to be ﬂanﬂ'ed simultaneously,

sulta,ble mechanisin must be located upon
Where the flanges

I30

of the sheet, it is simply necessary to dupli-

cate, in every pmblculer, the perts above de-
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seribed and lettered A to U’ inclusive, locat-
ing one set of parts upon each side of the car-
riage.
ed toward opposite surfaces of the sheet, as
shown in Fig. 5, a slight modification in the
construction ot‘ SOme. of the parts is necessary
in order that the benders may move in oppo-
site directions durmﬂ‘ the operatmn of bend-
ing. The parts a, a’, a% b, ¢, ¢/, d,e, f, g,h, 1,

10 7, k [, m,n,0, p and q are similar i in construe-

20

. plate 7’ carried by the lever.
rives its motion from the main shaft 21

25

30

tlon and Operatlon to the parts above de- |
scribed bearing similar capital letters, the |

only dlﬁelences between the two sets of

mechanism being such differences in loeation

and shape of the parts asare necessary in or-

der to cause the benders to move in opposite
- directions.

The lever gderivesits movement
from a rod s through the medium cf a slot r
and pin ¢’, but in this instance the pin is car-
ried by the rod, and the slot is formed in a

through the medium of beveled gear wheels
U, ', shaft ¢/, cam ¢, and anti-friction roller

s’. It will be understood of course that the

cams T and ¢ are so located with relation to
each other that they move the rods S and s
simultaneously, but in opposite directions,

and they are so constructed that during the
period of one-half of each revolution of the

- main shaft they permit the rods (and, of

35

40
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course, the parts that derive their movement
from said rods) to remain at rest. This period
of rest corresponds in point of time withthe

period during which the cam 22, and .inter-

vening mechamsm, 1S causing the carriage to

move forward or from the posmon shown by

full lines in Flﬂ‘ 2 to the position indicated by

dotted lines.
this dotted position the cams T, ¢ begin their

operation of moving the parts from the posi-

tions shown in Figs. 4 and 6 to the positions
shown in Figs. 1, 3, and 5, and back again

from this latter to the former position, the'

entire work of said cams T and 7 being com-

pleted during the time that thecarriage is be-

ing moved from the position 1ndleated by dot-
ted lines to the position shown by full lines
in Fig. 2.

A% and v are arms bolted to the bloeks A
and a, respectively, so as to pmJect parallel |

80 located that their horizontal ﬂa,nﬂ'es 0C-
cupy the same plane as does the top Slde of

with the top rails 13 of the carriage. These
arms are of L.-shape in cross- qectlon and are

the carriage, and their vertical flanges are of
sufficient distance apart to form ﬂ'uldes for

the edges of the sheet to be bent.

In operation the sheet is placedwbetween
the vertical flanges of these arms and rests

'upon their horlzontal flanges and upon the
top side of the carriage, as indicaled more

clearly inFig.3. Thecarriageisprovided with

- dogs 30_piv0tedto.the top rails 13, and so lo-

cated that thoy project a short distance above
said rails and engage the rear edges of the

- sheet 80 as to compel it to advanee W1th the

'r' -

- Where the flanges are to be present-

The rod s de-

As soon as thecarriagereaches

_ca;rria..ge,'to_'the_ 'pi'.ope'r positibn' to be acted

upon by the bending mechanism., The car-

riage is also prowded with dogs 31, pivoted

to the ‘top rails 13, and so located that when
the carriage is in its retracted position, as

shown in Flﬂ' 3, they will be in position to
engage the rear edges of the sheet which was
advanced by the previous for _Wa,rd movement
of the carriage, and which has in the mean-

15 -

time been flanged, so that when the carriage '

1S again admnced from the position shown

by full lines in Figs. 2 and 3 to the position

indicated by dotted lines in Fig. 2, the dogs
31 will engage the flanged sheet a,nd move 113

from its posnlon between the clamping jaws
B—D, b—d, ejecting it at the rear end of the
Thus itwill be seen,ateach forward

machme 1
movement of the carriage the flanged sheet is

‘ejected and a new sheet is placed 1n position

80

to be flanged. The dogs 31 are so pivoted .

that durmﬂ' the backward movement of the

carriage thelr top sides are engaged by the
sheet that is in positien to be ﬂa,nﬂ'ed and
are by such engagement depressed in order

that they may pass the sheet without hin-

derance. -

32 is a standard rising from the table 4,
and surmounted by a ﬂa,b table or plate 33
the top side of which is flush with the top

side of the carriage. 34 is an arm bolted to

and projecting from the block A and pro-

vided with a plate 35 recessed in its under
side for the reception of a plate 36,into which
are tapped screws 37 which . pass loosely
through hollow bosses 38 formed upon the

‘top side of the plate 35.. 39arecoiledsprings

located within the bosses and bearing upward

‘against them and downward against the plate

36 and 40 are nuts turned onto the bolts 37

and engaging the upper ends of the bosses
for limiting the movement of the plate 36 to-
_ These parts form a frie-
tion clamp whose jaws 33 and 36 are held

ward the plate 33.

closed by a yielding force, and-whose office is
to prevent the sheet from being carried back
by the return movement of thecarriage. They
also serve as means for supporting the cen-
tral portion of the plate and preventing it
from bending or buckling while it is being
acted upon by the flanging mechanism.

I have shown my invention embodied in a

_uq'

go

95

100

(o5

II0

machine which sunply flanges the sheet, but - '

I desire to have it anderstood that it may

120

be associated with mechanism for carrying

out other steps in the manufacture of the ar-
ticle.

For example, in machines for manu-

faeturmﬂ' tin eans and s1mllar articles itis a

common expedlent toembody in one machine
mechanism for flanging the edgesof the blank,
other mechanism for bendmn' the blank ulto

125

a cylinder and at the same tlme interlocking

its flanges, and still other mechanism forl

“bumping” it, or, in other words, mashmn-

‘down the ﬂd,nfres to form the seam.

My present mventmn is.confined wholly to

13::'

the flanging mechanism,and thereforeI have

not shown any mechamsm for carrymg out
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later steps in the process, but as above inti- | block A, the arms L carried bysaid 1'ock?shaft,
mated, 1t may be associated in one machine | the links M carried by the arms, and a bender
with other mechanism for carrying out other | carried by the links and adapted to work in

10

steps in the manufacture of the article.

What I claim as new,
by Letters Patent, is— o

1. In a machine for flanging sheet-metal,
the combination of means for holding the
sheet, a former, a fixed race located opposite
the working face of the former so as to leave
between them a space into which the sheet
to be bent projects,alaterally movable bender

- located in said space and filling it save for a
- sufficient space to accommodate the sheet to

I5

20

25

be bent, and means for producing a continu-
ous movement of the bender which completes

‘thebendingoperation,therace having a work-

ingfacewhichfollowsacoursethatfirsterosses
the plane of the sheet and then proceeds
around the former and toward the sheet, the
working face of the raceand the bender hav-
ing direct contact with each other whereby
the movement of the bender is directed, sub-
stantially as set forth. | L

2. In a machine for flanging sheet-metal,
the combination of means for holding the
sheef, a former, a fixed race located opposite
the working face of the former so as to leave

~ between them a space into which the sheet to

30

35

40
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be bent projects, a laterally movable bender
located 1n said space and filling it save for a
sufficient space to accommodate the sheet to
be bent, said bender being round in cross

section and capable of revolving, and means.

for producing a continuous movement of the
bender which completes the bending oper-
ation, the race having a working face which
follows a course which first erosses the plane
of the sheet and then proceeds around the
former and toward the sheet, the working
faces of the race and bender being in direct
contact with each other whereby the -move-
ment of the bender is directed, substantially
as set forth. _ ' I |
3. In a machine for flanging sheet-metal,
the combination with means for holding the
sheet, of a laterally movable bender, a pair
of links by which said bender is carried, a

pair of arms to which said links are loosely

jointed, a rock-shaft to which sald arms are
attached, means for moving said roek-shaft,

- and a fixed race with which the bender has

direet contact and by which its movement is

-~ directed substantially as set forth., |
4. In a machine for flanging sheet-metal,

55

90

the combination with a bender, of the clamp-
ing jaws B and D, the spring E engaging the
jaw D, whereby 1t 18 supported, guided and
held normally out of contact with the jaw B,
and means for moving the jaw D toward and

~ from the jaw B, substantially as set forth.
- b. In a machine for flanging sheet-metal,
- the combination with the block A, the fixed

clamping jaw B and the race C’, of the mov-
able clamping jaw D, means for operating

and desire to secure

|

|

| forth.

the space between the clamping jaws and the
race, substantially as set forth.

6. In a machine for flanging sheet-metal,
the combination with the block A, the fixed

| clamping jaw B and the race C’, of the mov-

able clamping jaw D, a lever connected to
sald movable jaw, the rock-shaft J journaled
in the block, the cam I fixed to the rock-shaft

/0

75

and engaging the lever, the arms L attached

to the rock-shaft, the links M ecarried by the
arms, and a bender carried by the links and
occupying the space between the clamping

30

Jaws and the race, substantially as set forth.

7. In a machine for flanging sheet-metal,
the combination of two sets of clamping jaws,
each set being adapted to clamp the sheet

near one of its edges, means for operating

said jaws, and flanging mechanism adapted

to operate upon the edges of the sheet, of a
third set of clamping jaws located between
the two sets aforesaid and adapted to hold

the central portion of the sheet against bend-

ing, and means for operating the third set of
clamping jaws independently of the others,
substantially as set forth. ' .

3. In a machine for working sheet-metal,
the combination with mechanism for simulta-
neously operating upon opposite edges of the
sheet, of the plates 33 and 36 adapted to en-
gage the Intermediate portion of the sheet
and prevent its bending, and springs holding
sald plates normally in contact with each
other substantially as set forth.

9. In a machine for working sheet-metal,
the combination with mechanism for operat-
ing upon the sheet and a reciprocable car-
riage adapted to carry the sheet into position
to be operated upon, of a pair of clamping
jaws for engaging the intermediate portion
of the sheet,and means for holding said jaws
normally in contact with each other with a
yielding pressure, substantially as set forth.

95

I00O

JO5

I10

10. In a machine for working sheet-metal,

the combination with a reciprocable carriage,
of the plate 33, the plate 35, the plate 36 in-
terposed between plates 33 and 35, springs
interposed between the plates 35 and 36, and
means for preventing the displacement of the
plate 36, substantially as set forth.

11. In a machine for working sheet-metal,
the combination with the reciprocable car-

115

[I20

riage, of the plate 33,the plate 35 having hol-

low bosses 38, the plate 36 interposed between
the plates 33 and 35, springs 39 located with-
in said bosses and engaging the plate 36, and

the bolts 37 passing through said bosses and

engaging

the plate 36, substantially as set

'12. In a machine for working sheet-metal,

‘the combination with a reciprocable carriage

.

of the plate 33, the plate 85, the plate 36 in-

‘terposed between the plates 33 and 35, springs

I25

I30

said jaw, the rock-shaft J journaled in the ! engaging the plate 56 and foreing it toward
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the pla;te38, and means for limiting- the _é,p-"' 14. In a méchine for WOI'kliﬁg‘ sheet-'m_etal,‘

proach of said plates, substantially as set

forth. - = -
~13. In a machine for working sheet-metal,
the combination with the mechanism for op-
erating upon the sheets, of two sets of clamp-
ing jaws B—D, b—d, a reciprocable carriage

loeaj:ed between the two pairs of jaws and |
having the bars 13, and a frietion clamp lo- |
cated between the bars 13, and adapted to |
engage and hold the sheet while being oper- |

ated upon substantially as set forth.

........

the combination with a reciprocable carriage,
15

of a rock-shaft 17, connections between said
shaft and the carriage, a pinion secured to
said shaft, a rack engaging said pinion, and

to sald rack, substantially as set forth. .
- ' JOHN CARROLL.
Witnesses: ' '

- N. C. GRIDLEY,

-~ L. M. HOPKINS., -~

| means for imparting reciprocating movement
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