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‘shaping rolls.
‘tween these three rolls is a shaping point,
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To all whom it may concerm:

" Be it known that I, CLARENCE D. PRUDEN,
of St. Paul, Ramsey county, Minnesota, have
invented certain Improvements in Sheet-

Metal-Molding Machines, of which the follow-

ing is a specification. | |
My invention relates to improvements in
machines for the forming of sheet metal into

straight moldings or similar forms, especially

for architectural purposes; and consists In
providing a machine with graded series of
male and female rolls, their lines of longitudi-
nal contour being of equal length, through
which the sheet is successively passed to re-
ceivegradual and progressive shaping. Guide

rolls are arranged intermediate of said shap-

ing rolls for directing the course of the

sheet from one pair of shaping roils to the

next. The sheet is further held in proper
position and guided through the machine by
means of a clamp secured to the rear end of
the sheet, and sliding in a guide longitudi-
nally of the bed of the machine, which pre-
vents its lateral displacement. In addition
to the series of horizontal shaping rolls, I also
provide a pair of duplicate rolls, having ver-
tical shafts and a third roll having a horizon-
tal shaft adjacent to the other rolls, through
which the sheet may be carried from the last
Supported in the space be-

around which point and between the three

‘rolls is passed the partially formed sheet, the
‘duplicate rolls thus giving an “ under-cut” to

the sheet; and the shaping point, which in
form corresponds to the curve or angles of
the three rolls, servesto keep the fold or bend
of the sheet pressed against the rolls, and

thus causes it to receive its accurate shape

from the rolls. For some work a modified
form of third roll can be used with & circum-

- ferential rib, which takesthe placeof a shap-

45

‘ing point.

My invention further consists in making
the shaping rolls of sections or washers, which
can be arranged in any desired relation and

clamped together,whereby almostany desired

struction and combination hereinafter de-

scribed and particularly pointed out in the
claims. .
Intheaccompanyingdrawings,formingpart
of this specification; Figure 1 is a plan view
of my improved machine shown with two sets
of shaping rolls, one pair of upper rolls being
removed to show the form of the under rolls;
Fig. 218 a sectional sideelevation of the same;
Fig. 3 is a front end elevation showing a sin-
gle triple set of finishing or under-cut rolls;

Fig. 4 1s a front, end elevation showing a

modified form of shaping rolls, the duplicate

under c¢ut rolls being removed; Kig. 5 is asee-

tional detail of a part of the extension or ta-
ble at the rear end of the machine, showing
the traveling clamp and the tripping bar for
the same; IFig. 6 i1s a detail side elevation of
the supporting frame and connections for one
of the undercut roll shafts; Fig. 7 is a sec-
tional detail of the undercut rolls, showing
theshaping pointand sheet between the same;

Fig. 8 is a detail of a shaping point adapted -

to be used in connection with the undercut
rolls shown in Kigs. 2, 3 and 7; Fig. 9 is a de-
tail of a modified form of a set of undercut
rolls, the third roll being provided with a cir-
cumferential rib whieh takes the place of the
shaping point; Fig. 10 is a detail of the pair
of shaping rolls by which the sheet is formed
to pass between the undercut rolls shown in
Figs. 2 and 3, or the modified forim shown in
Fig. 9; Fig. 11 1s a central, longitudinal see-
tion of the roll shown in Fig. 10,also showing
the sheet of metal between them; Fig. 12 is a
detail of a modified form of triple or under
cut rolls, designed to form a sheet metal tube,
the shaping pointbeing shown in front eleva-
tion between the rolls; Fig.13is a detail rear
elevation of the shaping point; Kig. 14 is a
detail side elevation of the same; Fig. 15is a
detail front end elevation of a round shaping
point, provided with anti friction rolls; Fig.
16 is a detail side elevationof the same; Fig.
17 is a detail of asectionalshaping roll shown
in position clamped on its shaft; Fig. 18 is a
detail of the same with the sections removed

design of molding can be secured with a lim- | from the shait, and separated from each other;

ited number of sections.

Fig.19 is a detail of anotherform of sectional
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tions removed from the shaft and separated; | stated are connected to the shafts 10 by the

Fig. 21 shows a third form of sectional roll,

and Fig. 22 the same with the sections re-

moved from the shaft and separated; Fig. 23
18 a detail of the sectional roll shaft showing
the sleeve for holding the roll sections, and
the clamping nuts therefor; Figs. 24, 25, 26,
27, 28 and 29 are central, longitudinal sec-
tional views of a series of rolls for shaping a
sheet of metal into a tube, the sheet of metal
being indicated in each case by a heavy black
line between the meeting faces of the rolls,
illustrating the successive steps in the form-
ing of the sheet as it passes through the se-
ries in the order of their number; Fig. 29
shows the pairof rolls immediately preceding
the undercut rolls, illustrating the mannerin
which the edges of the sheet are brought to-
gether so that their hems will interlock, the
undercut rolls closing and compressing the

lock, and Iig. 30 is a perspective view of a

part of the sheet metal tube as formed by the
rolls shown in Figs. 12 and 29.

In the drawings, A represents the bed of
the machine having suitable supports, and

provided with standards B and C on each side

of the bed. Thetransverse horizontal shafts
2 are journaled in fixed bearings in these
standards, and are provided with graded se-
ries of shaping rolls 4, the axial léngth of
which successively lessens as the size of the
elevations and depressions on the surface in-
creases, the lines of longitudinal contour be-
ing equal in length.

Sliding in the guides 6 of the standards, are
the bearing blocks §, in which are journaled
the similar horizontal transverse shafts 10,
which are provided with other series of rolls
12, 1n form the complement or counterpart of
the lower rolls. The shaping rolls are se-
cured upon the shafts by means of feathers
arranged 1n longitudinal grooves 14 in the
shafts. Dy loosening the standards C upon
the bed and sliding them back away from the
shafts, the rolls ecan be removed from the
shafts and others substituted for doing differ-
ent classes of work. The vertical position of
the shafts 10 above the shafts 2, is adjusted
by means of the set screws 16 threaded into
the cross bars or tops 18 of the standards.
The shafts 10 are connected to the shafts 2 so
as to be driven from them, by means of the
expanding gears 20 of ordinary construetion.

Power 1s applied to drive the shafts 2 in
any suitable manner, as by means of the pul-
ley 22 mounted upon the shaft 24 journaled
in the frame of the machine, and provided
with the bevel pinion 26 meshing with the
bevel pinion 28 upon the vertical shaft 30.
The shaft 30 1s provided with a bevel pinion

32, meshing with the bevel pinion 34 mounted

on the adjacent shaft 2. Theshafts 2arealso
provided with spur gears 36 which mesh with
theintermediate transmitting gears 38 mount-
ed upon the shafts 40, by means of which
power is transmitted from the pulley 22 to all

expanding gears 20. Upon the shaft 24 are
slidably mounted the bevel pinions 42 and 44,
which are provided with rearwardly project-
ting sleeves 46, on which are mounted the
frame pieces 48 and 50, provided with bearings
02 to receive the vertical shafts 54 and 56,
having pinions 58 and 60 meshing respectively
with the pinions 42 and 44.

The position of the frame piecesisadjusted
by means of the serews 62 and 64 connected
to the frame, each threaded through one of
the frame pieces, and operated by means of
a wrench 65 applied to the squared end of the
screw. The vertical shafts 54 and 56 carry
similar under cut rolls 66, thehorizontal shaft
10 immediately above the same being fitted
with a shaping roll 68 adapted to fit partly
between the rolls 66, as shown in Fig. 3, so as
to hold the sheet in place while receiving the
under cut from the rolls 66, as hereinafter de-
scribed. As many sets of the under cut rolls
may be used as required for the work of the
machine, Fig. 1 showing two sets of shaping
rolls, and two sets of under cut rolls, while
IF1g. 3 shows a single set of under cut rolls.
When the under cut rolls are not needed for
the work in progress, the shafts 54 and 56 are
removed from the bearings 52 and other rolls
substituted for them, as for example asshown
in Kig. 4, where a modified form of shaping
rolls 70 and 72 are shown asthefinishing rolls
of the machine. The sheet of metal in pass-
ing through the machine receives deeper and
deeper impressions with each pair of rolls,
and where an under cut or partially tubular
conformation is required, the sheet iscarried
from the last pair of shaping rolls, as for ex-
ample, those shown in Figs. 10 and 11, to the
under cut rolls shown in Iigs. 1,3 and 7, the
sides being closed in by the rolls 66, giving a
partially eylindrical or tubular finish.

In order to hold the sheet in contact with
the rolls 66 and 68, a shaping point74 having
a stem 76 1s adjustably seecured by means of
a screw 78 to the arm 80, whichin turn is se-
cured upon the frame of the machine, as
shown in Fig. 2, and arranged to stand be-
tween therolls66 and 68,its form being adapt-
ed to the contourof the three rolls with space
for the sheet to pass between. The sheet is
thus held in close contact with the rolls and
receives a uniform and proper eurvature. In
some classes of work, the point may be dis-
pensed with, and a modified form of roll 82
(see Fig. 9)is substituted fortheroll 68. The
roll 82 has a rounded circumferential rib 84
which stands between the rolls 66 serving the
purpose, and taking the placeof, the point 74.

In Figs. 15 and 16 is shown a modified forin
of point 86 provided with anti friction rolls
88, having the proper curvature, which di-
minish the friction upon the sheet when pass-
ing through the machine.

In some classes of work a complete tube
with ornamental finish is desired in which case

of the shafts 2. The shafts 2 being as before i a triple set of rolls 90 and 92 is provided (see
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Fig. 12) between which is arranged a shaping | downward, when the spring 129 throws the

pomt 93, (see also Figs. 13 and 14) which is
of such shepe as to oonform to the rolls, and
is provided with suitably shaped anti fric-
tion rolls 94, in manner similar to those upon
the point 86. 'The point is also preferably
provided with a roll 96 having a circumferen-
tial groove 98, adapted to receivesthe folds or
hems of the edgesof thesheet and cause them
to interlock so that the joint or seam may be
smooth surfaced on the outer side, but pro-
ject slightly within the tube when finished
(see Fig. 30).

The series of 1olls preceding the triple set

90 and 92 are shown in Figs. 24 and 23 in-
clusive, the sheet being indicated by the

heavy line between the meeting surfaces of
the rolls. . In passing through these the sheet
receives the proper form, and the edges are
turned as indicated so as to form the hems
100 and 102, which are brought in position
when passing through the ﬁnal set of rolls,
(see Fig. 29,) so as to be interlocked and to be

E pressed in finished form as shown in Fig. 30.

W hile solid rolls may be used for this Work
I prefer to use in the preliminary forming of
the sheet where nicety of finish and accuracy

- of curve or angle are not essential, sectional
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- being held by the guide prevents lateral dis-

rolls as shown in Figs. 17, 18,19, 20, 21 and 22
in which the rolls are made up of a series of
sections orwashersof varying diameter,either
with edges curved or beveled, as indicated in
Figs. 17 and 20, or with their faces at right
angles with their sides, as shown in Figs. 21
and 22. As will be seen in theseillustrative
ficures, with one set of sections an indefinite
number of styles or shapes of rolls may be
built np,so as to increase in great degree the
capacity of the machine without unnecessary
multiplication of parts. When sectional rolls
of the class described are applied, I preferto
secure them in place upon a sleeve 105 by
means of nuts 104 threaded upon the sleeves,
abutting against the ends of the ro

firmly bmdmﬂ' the parts together.. "T'hesleeve
is then adgusta,blv secured in place upon the
shaft, by means of feathers 107 inserted 1n

the grooves 106 in the shaft, or in any other |

smtable manner.

The rear end of the bed or frame of the ma-
chine, is provided with an extension or table
108, upon which the sheet is laid and sup-
ported to be carried through the machine be-
tween the rolls. In order to guide the sheet
properly into the machine, I provide a clamp
110 secured to a block 112, which slides 1n
the groove 114 of the table. This clamp can
be closed upon the rear end of the sheet by
throwing the handle 116 up into the dotted
line position. The front end of the sheet
then being placed between the rolls, 1s carried
forward, drawing the clamp with it, which

placement of the sheet. When the clamp
reaches the cross bar 118 supported on stand-
ards 120 at each side of the table, 1its handle

| machine being

1l and

clamp open and releases the sheet, which
passes on through the machine. The clamp
can then be slipped back to the rear end of
1ts groove 1in 1ead1ness to engage the next
sheet

The sheet in passing through the machine,
is guided and held in position by means of the
rolls124 journaled instandards126,adjustably
secured upon the bed of the machine by means
of set screws 128 arranged in the transverse
slot 130. These standards are also fitted with
vertical circumiferentially grooved rolls 132

75

- 30
| which together with the roll 124 are Vertieellfr

adjusted by means of set screws 134. The

body of the sheet as 1t passes from one pair

of rolls to the mnext, 1s supported upon the

intermediate roll 124, and each edge of the

sheet runs in one of the grooves of the ad-

jacentrell 132, wherebyit isaccurately gnided
between the next rolls. It will thus be seen
that my improved machine isadapted fo form
a blank or plain sheet of metal into any de-
sired finished form by a single operation, the
fitted with proper forms of

shaping roll.

In operation, the selected rolls are placed
upon their sleeves or shafis and firmly se-
cured. The blank sheet of metal is then laid
upon the table at the rear of the bed, and se-

go

95

cured in the clamp 110. It is then pushed

forward between the first rolls of the series,
which engage and give the first impression to
the sheet, thence 1t passes over the roll 124
the edges of the sheet running in the grooves
of the guide rolls 152, and so on through the
successive rolls. When the clamp reaches
the tripping ecross rod, its handle is turned
down releasing the sheet, the clamp then be-
ing slipped back to receive another sheet.
Each pair of rolls of the series increases the
impressions upen the plate, until it passes
through the last or finishing rolls, whence it
is removed from the machine, or is carried
between the under-cut or tube forming rolls,
as described, where 1t is formed around the
shaping pomt

1 claim.

1. In a device of the class desecribed, the
combination with the series of horizontal shap-
ing rolls, of horizontal guide rolls interme-
diate of said shaping rolls, vertically and
laterally adjustable, and circumferentially

orooved vertically arranged and adjustable

cuide rolls at the ends of said horizontal
onide rolls, substantially as described.

2. In a device of the class described, hav-
ing series of horizontal shaping rolls, of hori-
zontal guide rolls intermediate of said shap-
ing rolls; vertical adjustable bearing supports
for said guide rolls and vertical circumferen-
tially grooved guide rolls Journaled in said

supports at each end of said horizontal guide
rolls, substantially as described.

3. The combination with the series of shap-

ing rolls, of the roll conforming to the con-

116 is tripped by the cross bar, and turned tour of the sheet, and the duphcate undercut
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substautlally Lhe

" of a roll conforming to the shape ot the sheet

plicate under-cut rolls ar m,nﬂ'ed on ver tlcal

shafts in substantially the same vertical plane |
with the shaft of said otherroll %ubstdntmllyi |
as descer 1bed

-cmnbmatmn mdl the series of shapmw mlls |
- ;of a guide clamp fm tne flee end of the nmtal

6. Iu a dewce of tlm elabs descnbed the
. combination with the series of shaping rolls _
—of a gulde clamp for the:free end of the metal 1
sheet, and means for automatically releasing.
said elamp when the sheet shall have traveled
a predetermined distance, substantially as de-— |

Sellbed

7. In & dewce. of .tlle. class descubed hav-.
| rolls - upon their respective shafts in adJusted- L
! poswwns, substantially as described.
1| 13. The combination with theshaping rolls,
| of the roll in shape conforming tothatof the
| molded sheet delivered theleflom the dupli-
| cate undewut 1olls a,d,]aeent to sald ﬁist 1011
_sheet mhen it shall hm ) been car rled a | |
predetermined dlStﬂi’lC(—‘ substa,ntmll} as de- |
seribed. |

8. The combmatmn w1th lhe maehme bed |

and 1ts series of shaping rolls, of a rear end

extension to said bed, a lonﬂltudmal cuide
thereon, a clamp shdable in S&ld gmde and
adapted to engage the free end of a metal
sheet and hold it From lateral displacement,
and a cross bar above said extension for trip-
ping the handle of said clamp to release the
sheet when 1t shall have traveled a predeter-
mined distance, substantially as deseribed.

9. In a device of the class described, the
combination with the machine bed, and the
series of shaping rolls supported thereon of
an extension to said bed, a longitudinal gulde
in said extension, a clamp Shdlnﬂ' in sald guide
adapted to engage the free end of the metal
sheet and means f ortrippingsaid clamp when
it shall have traveled a predetermined dis-
tance, substantially as deseribed.

10. In a device of the class described, hav-
ing series of shaping rolls, means for giving
an « undercut” form to the sheetas delweled

same veltmal pla-ne,-sub-:.
- _stantlally as deseubed

| said shc,et and tlm dUphcate sha,pmg 10118' R
1 mmnﬂed 011 sh’a,fts a,t 1in-ht angleb Wlth the
cmnbm.fmon mth the s series of Shaplnw 10115__- | |
‘the same plane and means for noldmn' the-
| sheet in bearing contact with Sald wlls, Sub- -
| stantlally as deﬂ‘,cnbed

11. In a device of the class described, the' :
combmatwn of the roll conforming to the

| shape of the molded sheet, the duplicate shap- 65
| ing rolls arranged on shafts at right angles

to that of the other roll and in substantially =

of said rolls, substantially as deseribed.

‘sheet as delivered from the shaping rolls, the

|

:duplicate undelcut rolls-Mth- theu a.&es in

of the ﬁxst 1011 :emd means fm securing the

D pOSILlOIl of the shdfts of scmd dupheate 101-13-
substantially as described. |

14. In a device of the class described, the
combination with the under cat or tube foun-
ing shaping rolls, of a shaping pointarranged
in the space between sald rolls in cross sec-
tion conforming to the contour of the adja-
cent roll sm'faces', substantially as desecribed.
15. The combination with the tube forms-
ing rolls, of the shaping point arranged be-
tweeu the same, provided with ettermr anti-
friction rolls, one of said rolls being provided
with a circumferential groove to receive the
lock of the metal sheet substantially as de-
scribed.
In testimony whereof I have hereunto set
my hand this 30th day of December, 1891.

CLARENCE D. PRUDEN.

In presence of—
T. D. MERWIN,
A. M. WELCH.

12, The combination with theshaping rolls,
of the roll in shape conforming to that of the .

the same plane,and a shaping point or guide
| supported in the space between the three rolls,
1n shape conforming to the adjacent surfaces.
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