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| SPECIFICATION forming part of Letters Patent No. 494,936, dated April 4, 1893.
- Application filed December 11, 1891, Serial No. 414,674, (No model.)

To all whom it may concern:

Be it known that we, EARL G. WATROUS
and HocHE A. RILEY, of the village of Hoosick
Falls, in the county of Rensselaer and State
of New York, have invented certain new and
useful Improvements in Pipe or Gutter Form-
ing Machines; and we hereby declare that
the following deseription, in connection with
theaccompanying drawings, constitutesafull,
clear, and accurate specification thereof and
of the best way of constructing and operating
the same.

This invention is designed to facilitate the
manufacture of pipes and gutters or eaves-
trough from sheet metal by rolling and bend-
ing, and is fully elucidated in the drawings
wherein

Figure 1is a plan of ourimproved machine.
Fig. 2 is a front elevation and Fig. 3 a rear
end elevation of the same. Figs. 4,5 and 6
are diagrams of the successive positions of
the rolls as they appear inthe process of turn-
ing the clinches and bending a piece of sheet
metal for a section of conductor pipe. Figs.
7,8 and 9 are similar diagrams showing po-
sitions of the rolls in the process of forming
a section of ordinary gutter. Fig.10is a
transverse section of the rod around which
the gutter bead is turned. Fig.11isa trans-
verse section through a partof one of the rolls
and thebar used in connection therewith for
bending the elinches for pipe seams.

The characteristic features of this inven-
tion lie in the eombination of two or more
rolls provided with longitudinal grooves and
bars to be used in eonnection therewith which
hars are also fitted with grooves for the re-
ception of the edges of the sheet metal to be
wrought, by the rotary manipulation of which
the clinches of sheet metal pipe and the beads
of gutters may be formed, and by the rotation
of the rolls themselves the tubular part of the
pipe or the semi-tubular or channel part of
the gutter may similarly be formed. The
rolls may be of the same or of different sizes
but preferably. they are made of different
sizes and the bead and clineh forming rods
and bars and the eranks for operating the
rolls are made to fit either roll so that they
are interchangeable, thus adapting the same
pair of rolls to make two or more sizes of
pipe and two or more sizes of gutter.

In the construction illustrated two rolls C
and D of different diametersareshown mount-
ed in bearings in the brackets B B which are
attached to a suitable base A. Each is pro-

vided with a longitudinal groove T or K ex-.

tending throughout its entire length and the
shafts of the two are geared together by the
gears Hand G. The gears G and H may mesh
directly with each other as shown, or they may
be geared together by means of a train of two
intermediates so as to preserve their proper
relative motions, it not being an essential fea-
ture that gears G and H should intermesh.
The gear G is held on its shaft by the pin Q
which passes through the hub and shaft. The
hab is bored with an extrahole d to facilitate
change in the relative positions of the two
rolls to each other in the conversion of the
machine from a pipe former to agutter former
or vice versa. The rolls are revolved by
means of a detachable erank L which is fitted
to the journaled end of either of thetwo rolls
as shown. To the crank L is pivoted the
locking handle M at @ which is fitted with
the locking pin or projection P at its inner
end and has its outer end normally thrown
out by means of a spring O resting in the
spring socket ¢ of the outer end of the crank
I. When the crank is attached to eitherroll
and the crank is turned to its proper posi-
tion this locking pin will strike one or the
other of the pin sockets v orw as the case
may be. The crank is perforated with two
holes ¢ and b and the rolls are also each pro-
vided with an arm bored at its extremity
with a hole to correspond with the holes a
and b. These arms are shown at R and S
and when the crank is attached to one of the
rolls it is adjusted so that one of the holes
o or b shall be in axial coincidence with one
or the other of the holes in the arms R or S.
These holes constitute bearings for the recep-
tion of the gutter bead forming mandrel E
whieh is shown in position in Fig. 1. .This
mandrel is fitted with a erank N by which it
is turned. Tt is provided with one or more
longitudinal grooves ¢ and f Iig. 10, in which
the edge of the sheet metal is inserted pre-
paratory to the forming of a bead. Two are
here provided so that the mandrel can be
worked in opposite directions. The working
position of the mandrel is determined by ad-
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justing the:gears:G and -Hso that the axesof
the mandrel bearinginoneroll andthe groove
of -the other roll shall coincide. ~ That is to
say the rolls should.be turned-until the hole
in arm R-and the groove or mandrel seat K-
shall come opposite each other.  When in

‘1his position gear G'is pinned in its proper

position and the erank is attachaed to the

journal of roll C.if it is desired to use that.
roll in the formation of a gutter, but if the

other roll is to be put- in operation, then a-

~ similar adjustment is made with reference to
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Toll D, : e
For making pipe the mandrel is dispensed:
with-and the clineh-bar Fis employed. - This-

is simply a straight bar fitted to the grooves:
K and T and adapted to be fastened therein
by serews z z. - It is fitted with the groove g'|

Fig. 11 for the reception of the edge of ‘the'
metal and by changing. it end for end the
roll with which it is.-used may be worked in
either direction. In use the opening of the:
groove g should:be toward the opposite roll:
when the roll to which it is applied is turned:
s0.as to bring the bar F.te the upper side: -

To adjust the machine for bending pipe the
clinching bar F is secured in the groove of:
that roll about which it is desired to bend the|

Pplate. - Then the gears are so adjusted thaté
when theblank is rolled up the groove of onei|

roll will.come around at the finish opposite |

~‘the elineh bar of the other as in Fig. 8. The!
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-elinch. This brings the blank into the-

the roll, the first formed elinch falling into;
‘the groove in the opposite roll'as shown at X |

bead mandrel K islaid aside. To bend thel|
. blank the rolls are revolved to the position’
[if the smaller roll is used as aformer] shown ||

in Fig. 4. Then one edgeof the plate f is in-!
groove g of the clinch bar!
as shown. The roll'C is next revolved in the:
direction of the arrow around into the position |
seenin Fig.5. Thisbendsthe clinchononeend !
of the plate; then ihe rolls are reversed and!
backed to the first position, the blank reversed, !
and its opposite end inserted in groove g andf
the rollsrevolved as in the bending of the first'
posi-:
tion and form seen in Fig. 5. Then by con-
tinuous rotation in the direction indicated by:
the arrow in Fig. 6 the blank is bent .to the:
form shown, the plate being wrapped around

i
i

Fig. 6. As the groove K passes the bar F the,
resilience of the metal causes the free end of
the plate to spring out from the gap when, by |
reversing the rolls sufficiently to carry the;
last formed clinch. out of engagement be-:
tween the rolls, the blank may be removed:
and the seam closed and finished in the usual’

-way. This mode of adjustment and use ap-;

plies to both rolls. :

To convert the machine to a gutter former:
the bar F is fixed in the groove of that roll|
upon or about which it is proposed to bend.
the plate to form the gutter. This isfor the!
purpose of filling the groove so as to present;
a fair cylindrical surface. Then the gears:

are adjusted so as to bring the mandrel bear-
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ings of the roll upon which the plate is to-be™ -

bent, into apposition ' with the groove of the

roll when' they are turned to the position
seenin Fig. 8,  Theerankis then attached to
the intended forming roll so that one of the
holes o-or b, will coineide with the mandrel

7‘5'

bearing at the opposite end of the-roll.. The

crank is-then turned-until: the two rolls are

brought into such position that the mandrel.

‘bearings of one roll stand opposite the ends

of the mandrel seat orgroove of the other roll. -

Wheun so adjusted it will be ‘found that the
locking pin P will coineide with the soeketin

‘the end. of the other roll than the one to which
the crank is-attached. . By depressing han-

dle'M the pin P can be sprang or snapped
into position in'the end :of ‘the journal and
thus holds the'rolls ‘secure from disarrange-
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ment. 'The mandrel E isnextinserted through:

the hole in the erank and shoved into-its po-
sition in the groove in the roll. The parts
are then in the position ‘seen'in Fig..7.  To
form: the- gutter a ‘sheet L is inserted as

| shown in groove f Fig. 7 and the mandrel
‘perank N turned in the direction of thearrow

until the parts assume the position shown in
Fig. 8. This motion forms the bead. Then
the crank L is unlockéd by depressing the
haundle M and the roll C turned in the direc-
tion‘of the arrow as'in Fig. 9 until the plate
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has passed out from between ‘the rolls; when
the -mandrel K is withdrawn and the com-:"

pleted gutter section released. . By a'simple

transposition of -parts: the ‘other'roll may be
used in the same -way as the former. :
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In bending pipe the:elinch bar Fisusedto

fill the groove of the forming roll g0 as to
make.its surface practically continuous.

We therefore claim:as our invention—

1. A roll provided with a bearing at each
end for the reception of a -rotary bead form-
ing mandrel, provided with a'groove. for :the
reception of one edge of a.sheet metal blank,

-and a crank or equivalent means for:its rota-

tion in:its bearings, in combination with:an-
other parallel roll having a longitudinal-sur-
face groove in which said ‘mandrel meshes in
the actof rotation of saidrolls, the:same being
connected by gears whereby the rotation of
ono propels the other, and provisions substan-
tially asshown connected with one of said rolls
for revolving ‘the same substantially in the
manner described .and for the ‘purposes set
forth.

2. The combination of:a roll:provided in its

‘peripheral surface with a longitudinal clinch-

ing groove for the reception of the edge of a

‘sheet metal blank, arranged at an acute angle

with such periphery, with another roll pro-
vided with a longitudinal groove in its sur-
face, the two rolls being geared together so
that in revolution. the two groovesshall come
in apposition at the finish of their work, and
provisions substantially as:shown, for rotat-
ing said rolls in the manner described and
for the purposes set forth.

3. Two parallel rolls of different diameters
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eared together, each of which is provided at
one end with a mandrel bearing, and a bead-
ing mandrel seatin its surface, with a remov-
able rotatable grooved beading mandrel and
a crank fitted for attachment to either roll
and carrying two mandrel bearings coinciding
respectively with the mandrel bearings of the
opposite ends of thetworollscombined and ar-
ranged to operate substantially in the man-
ner described and for the purposes set forth.

4, The deseribed rolls for forming beaded
gutter, geared together, one of which carries
a grooved rotary beading mandrel mounted
in bearings connected with said roll, and the
other a longitudinal groove in itssurface with
which said mandrel co-operates, and means
connected with one of said rolls for revolving
the same substantially as and for the pur-
poses set forth. '

5. The combination of two parallel rolls for
forming sheet metal pipe,one of which has a
longitudinal slit in its surface inclined at an
acite angle with the periphery of theroll for
receiving the edge of the plate which is fo be
folded, and the otherroll has a longitudinal
groove or gap in its surface for the reception
of the free folded end of the blank incidental

to the wrapping of the plate atound theform-
ing roll or eylinder, said rolls being geared fo-
gether by any appropriate means and pro-
vided with appliances adapted to drive one
of them, substantially as specified.

6. An interconvertible pipe and gutter
former consisting of two rolls each grooved
as shown, geared together and provided with
erank or analogous means for rotating them
and bearings, one of which may be in said
erank, for ecarrying a rotary beading mandrel,
an interchangeable rotary beading mandrel
adapted for rotation simultaneously in the
bearings of one and of the groove of the other
roll an interchangeable grooved clinching bar
adapted to be seated and held in the groove
of either roll, constructed and arranged to
operate substantially in the manner deseribed
and for the purposes set forth.

In testimony whereof we have hereto sub-
seribed our names this S8th day of December,
A:D. 1891

EARL G. WATROUS.
HUGH A. RILEY.
In presence of—
DENNIS A. HRALY,
FrANK McEVOY.
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