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1o all whom it mwy CONCET I

‘Be it known that I, LOREN E. WHITEHOUSE,

a citizen of the United States of Ameriea, and
a resident of Springfield, in the county of

Hampden and. Sta,te of Massachusetts have

~ . invented certain new and useful Improve-
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ments in Machines for Bending Sheet-Metal

| . Strlps into Tubular Form, of which the follow-

_ ing is a fall, clear, and exact desecription.

.. 16 ._

In Letters Patent of the United States is-

- sued to Philip B. Alexander November 23,
1897, No. 594,222, is illustrated and deseribed

a maehme for turmng lock-seams on sheet-
metal conductors or pipes.

The object of this invention is to produce a
machine which is to be used in advance of

- the said Alexander machine and preferably

~ in conjunction therewith.

- The purpose of thls_lmproved machine is to
form long parallel-edged strips or blanks of

- sheet metal:into the shape which it is re-
quired that they shall have for introduction

‘into the aforementioned machine to be in
- readiness to be thereby operated on to close

N 25

and lock the longitudinal seam.
The invention consists in a succession of

© devices or mechanisms comprising feeding-

rollers, upturning or concaving dies, further

o ~die-rollers for imparting a permanence or set-
4 mandrel having combined therewith rollers

ting of the concaved or U-shaped metal, and

~of various shapes and dispositions in rela-

tion thereto, all substantially as hereinafter

- more fully de%crlbed and set forth in the
claims. -

~ Reference is 1:0 be had to the aceompanymﬂ*

drawings, in which my present improved ma-

. -_chlne is illustrated.

HKigure 11s in part a suie elevation and in

.pa,rt a sectional view Suhstantlally centrally

and longitudinally. Fig. 2 is a cross-section

- taken on line 2 2, showmﬂ* the initial pair of

straight feed- rollers for the Introduction to
the workmﬂ' appliances of the flat strip of the

sheet metal. Fig. 3 is a cross-sectional view
on line 3 3, Fig. 1, the plane of section being
through the fixed dies or former for 1mpa,rtmﬂ'

.gradually to the flat strip a comparatively
 shallow conecave form.

Iig. 418 a side eleva-

tion of therollers next beyond the last-named

former-dies, the journals of which are on line
-4 4, Fig. 1.

Fig. 5 18 a cross-section of a fur-

| ther set of formers or dies similar to Fig. 3,

but for imparting a more decided U shape to
the strip. FKig. 6 is a face view of the setting
or die rollers following the last-desecribed
fixed dies. Fig. 7 is a vertical cross-sectional

view of the mandrel next in order and of the

frusto-conical rolls coOperating with the same,

| the place of section being indicated by 7 7,

Fig.1. Fig. 8 is a cross-sectional view of the
mandrel and the peripherally-hollowed rolls,

the location of the section and said rolls be-

ing indicated by line 8 8, Fig. 1. Fig. 91is a
cross-sectional view of the mandrel and a face
view of three rolls cobperating therewith at
the location indicated by the line 9 9, Fig. 1.
Fig. 10 is a perspective view of a device here-—
1nafte1 particularly referred to.

Similar characters of reference indicate cor-
responding parts in all of the views.

The right-hand end of the machine as rep-
resented in Kig. 1 is regarded as the rear end
and the left- ha,nd ond as Lhe forward end of

‘the machine.

In Fig. 2, a represents by cross-section the
flat eondltlon of the strip when entered into
the rear end of the machine; and in Fig. 9, a®
represents the final condition or Shape to
which the strip is brought cross-sectionally,
and a? o a? and @® show the intermediate
conditions of the strip as successively im-
parted.

T'he strip is brought through the pair of
straight feed-rolls 10 10, succeeding which is
the former or fixed pair of dies, (lﬂdl(‘}&ted at
A,) the adjacent faces of which have a con-
tour merging from flat parallel surfaces at 11
toratherclearly-defined bowed orconcaveand
convex surfaces, which at the rear end of
these dies assume the form shown in Fig. 3.
T'he lower die 12 is supported by the framing
¢ of the machine, and the upper die 13 is sus-
tained above and slightlyseparated from the
die member 12 and has the adjusting-screws
14. Manifestly the strip in coming through
these dies will have a c¢ross-sectionally-bowed
form, and the pair of rolls 15 16 next in ad-
vance are peripherallyformed one with round-
ed or crowning surface and the other with a
correspondingly hollowed or grooved surface,
and their adjacent surfaces separated corre-
sponding to the gage of the sheet metal be-

| Ing operated upon, and operate to set and re-
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| seetwn Fig.

tain the stock in the curved shape to which

it has thus far been produced, and to insure
1t8 'introduction to and through the secoud

pairof die members A? which are constructed
on the same i1dea for the performanee of the

further work as that embodied in the fixed
die A ; butespecially, asindicated in the cross-

5, the degree to which the up-

o t,'u[ininn' or ronndmﬂ of the stripiscarried by

I0

_these rolls is much greater than that which

it previously had. As a matter of fact, the

strip has in emerging from the fixed dles A*®

- a decided U formﬂ-that is, a form compris-

ing half a tube or cylinder and with the mar-

ginal portions of the strip extended in par-

allelism, or substantially so.

20

- full width nearly, but not quite to its for-

. 20
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Next following the fixed dies A?is the pair
of rolls 17 18, the latter having a U-groove

periphery, as indicated at 19, a,nd the other

havinga thickness enough lese than the width

of the U-groove 19 to acecommodate between
its peripheral rounded edge 20 and flanks

- the U-shaped strip, which by these rolls is
set and also fed forwardly.to embrace the |

mandrel B, which is of circularform and pro-
vided with the upstanding midrib or feather
22, which extends from the rear erd for its

ward end, at which it is eut out or recessed,
a8 seen a,t 29. | - ~

cL_bly adjacent to the junction of the feather
thereof with a top eylindrical portion are the
frusto-conical rolls 24 24, arranged with their
tapers downward, and ‘nhese bemﬂ‘ mounted
to roll on smtable journals 25 exert a crowd-
ing action to inwardly turn the extremities
or m&rgiual portion 26 of the strip toward the
feather, as shown in Fig. 7.

Next beyond the pair of rolls 24 is a pair 28
28, having nearly semicircular grooves to al-
m()st entlrely embrace and conform to the
round portion of the mandrel, with eylindrical
or plinth-formed rims 29, espeeia,lly- at theilr
upper ends, toquitesharplyinturn and shoul-

~ der the material or strip, whereby it conforms
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quite closely both to the cylindrical portion
of the mandrel and to the upstanding feather,
so that the edge portions of the strip’ assume
the form of 1ongltudmal upstcmdmn' or radial
lips.

It will be here- remarked that the strlp in
being fed through the dies A and A?is passed
through them w1th its longitudinal median
linea 11131316 offset from the cor respondmu* line
of the said dies, so that thereisat one side of
the U-shaped strip an unbent portion which
is a little wider than the unbent portion at
the other side, and so, as seen in Fig. 8, the
lip at the left side stands higher than the one
at the right-hand side.

The mandrel supports by the midrib or

-feather the journal-bracket 30 for the roller

32, having the step -shaped periphery, as

65 shown in Flg 9, and which roller overlies as |

o . 872,689

to its portlon 33 of the smallest diameter that
portion of the midrib or feather which is re-
cessed, and therefore of lessened height, as in-

‘dicated at 23, while the flange 34 is a little off

side of and in a plane parallel with the one

-side face of the midrib, and so when the Stllp

having the cross- sectional shape shown at a°

18 broucrhb to the forward end of the mandreli
“the W_ldel upstanding edge 35 in coming un-

der the roller 32 is broken down or angula,rly

“turned by that roller, as shownin Fig. 9. To

insnre deflecting the edge 35, the deflector 37,
having an inclined face, Fig. 10, is provided,
the same belng advantageously supported on

‘the wheel holder or bracket 30.

The rollers 10 10, 15 16, and 17 18 are all
driven for a forward feeding motion of the

- stockin anysuitable manner,it being of course
~understood that there was not intended to be

any drawing action on the material, but a uni-
form feeding motion, and that the rollers 15
16 and 17 18 in addll}mn to bemﬂ' setting or

~die rollers, are also of value as feed rolls

As a means for the propulsion of the rolls,

-the machine along one side has the horizontal
~driving-shaft Cin common to and passing the
~ends of the journals of the rolls 18 16, the
lower rolls 10 having, as indicated in Fig. 4
~at g, a bevel-gear connection with the jour-
“nals of the respective rolls.
On opposite sides of the mandrel and suit- |

The journals of
the paired rolls at their opposite ends are, as
indicated in Fig. 4 at h, connected by spur-
gearing.

The strips to be operated upon may advan-
tageously be about two-thirds or three-quar-
ters of the length of the machme, so that the
feed-rolls will be operative before the rear
end of the strip has passed through them to
carry the forward end of the strip well in ad-
vance of the forward end of the mandrel.
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By having the Alexander machine suitably

close ahead of my machine, which may be re-
garded as a feeder thereto, said patented ma-
chine also serves to assist in the final feeding

~out of the stock from my machine.

I may for purposes of certainty of opera-

‘tion interpose guides which are stationary
and suiltably arranged between the succes-
sively-operating parts or appliances in the
machine, so that the stock may not-sag or be-
~come deflected out of its proper longitudinal

course; but as the provision of the gmdes
will be suggested by their positive necesswy
and as the prowsmn thereof would be noth-
ing of invention, but would be common ex-
pedlents I have not deemed it necessary to
illustrate them or further refer to them, and
where my machine is constructed with 1efer-
ence to the capabilities for adjustment where-

by it is conformable to stock of different gages

I claim nothing in these features.

Having thus described my invention, what
I claim, and deswe to secure by Letters Pat-
ent, 18—
1. In a machme of the character described
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-the combination with the mandrel having the |

longitudinal midrib 22 constructed at its end

‘portion with the recess 23, of the wheel or

. roll 32 overlying the said recessed portion of
o ;_-the mandrel for the purpose set forth.

2. In a machine of the character deseribed

"-.}'the combination with the mandrel having the
- rib 22 constructed at its end portion with the
o recess 23 of the roller 32 suppm ted in said
ooto
_--havmw at its one side the flange 34.

recessin a pla,ne coincident with said rib, a,nd

3. The combination with the rib-provided

. mandrel having at its end portion the recess
o 23 of the deﬂeetor 37 above said recess 23, |

and therebeyond the roller 32 substantially
as described.

4. In combination, the mandrel B having
ritb 22 constructed with the recess 23, an op-
positely-arranged pair or pairs of the grooved
rolls, 28, 28, the holder 30 provided with the
deflector 37 and having the wheel 32 provided
with flange 34, journaled therewithin, sub-
stantially as described.

LOREN E. WHITEHOUGRSE.

Witnesses:
WM. S. BELLOWS,
M. A. CAMPBELL.
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