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UNITED STATES

PaTeEnT OFFICE.

WILLIAM C. MARR, OF ONAWA, IOWA.

MACHINE FOR TWISTING METAL AND-FORMING SPIRAL CONVEVERS.

SPECIFICATION forming part of Lietters Patent No. 393,378, dated November 27,1888,
Applieation ﬁ]eﬂ_Navémber&1887. merial No. 251,162, (Wedel.)

1o all whom it may concern:

Be 1t known that I, Wirrian C. MARR, @
citizen of the United States of America, resid-
ing at Onawa, in the county of Monona and
State of Towa, have invented certain new and
useful Improvements in Machines for Twist-
1ng bMetal and Forming Spiral Conveyers, of

- which the following isaspecification, reference
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“a plan view of the machine.

being had therein to the accompanying draw-
1ngs.

“Lhis invention relates to machines for twist-
ing metal and forming spiral conveyers; and
1t consists in certain improvements in the con-
struction of such machines, as hereinafter de-
seribed and claimed. |

In the accompanying drawings, Figure 1 is
Hig. 2 is a front
elevation of the same. Tig. 8 isan end view,
parts being removed. Tig, 4 is a cross-sec.
tion taken on line z 2 of Fig. 1. Figs. 5 and
6 1llustrate certain details of the machine.
Fig. 7 represents spiral conveyers with right
and left twists, respectively. o

A designates the frame adapted to carry
the operative devices of the machine, in the
main standards of which the driving-shaft B
has its bearings, said shaft being provided
with a crank, @, or with. power-gearing, (not
shown,) as desired. Above thedriving-shaft
are mounted four converging shafts, two of
sald shafts, Cand C, converging from one end
of the frame toward the center,and two shafts,
C* and C?, converging from the opposite end.
These shafts do not have bearings in the main
frame, but in supporting-pieces, chiefly sup-
ported by the driving-shaft, as hereinafter
stated. |

On the shafts C and C' is mounted a frame,
D, the shafts passing through the side pieces
of the frame, which is adjustably supported

1n an inclined position, as hereinafter stated.

The outer ends of the shafts C ¢/ have their

-bearings in the movable pieces b and ¢, which

are close to an end standard of the frame A,
the piece ¢ being provided with a fixed pin,

~which extends inte a vertical slot in said

standard, as indicated at ¢*. The lower piece,

b, 1s pivotally mounted on the driving-shaft B,
and the shaft C, at its outer end, has bear-
Ing in said piece b at its upper end and also
extends into the upper piece, ¢, at its lower

end. The outer end of shaft C extends into
the piece ¢ at its upper end and has bear-
ing therein. The inner part of shaft C has
bearing in the upper end of a piece, d,which
13 pivotally mounted on the driving-shaft. The
inner bearing of the shaft C'is in the frame D,
through which said shaft passes, as before
stated.

Adjacent to the frame D is a yoke, g, the legs
or bifurcations of which are loosely placed in
grooves 1n vertical portions E of the frame,so
that the yoke has a slight vertical movement
in the adjustment of frame D, hereinafter men-
tioned, the yoke having a pivotal connection
av f with said frame. The pivotal connection
with yoke ¢ on one side of the frame D, and
the pilece ¢ with the fixed pin entering a slot
1n the standard at the other side, serve to re-
tain the frame in position and prevent its lat-
eral or irregular movement, but allow its ad-
justment. * |

The upper end of frame D hasan extension
or slotted arm, %, which is adjustably con-
nected with a cross-piece, I',at the top of frame
A by means of a bolt passing through a slot,
t, in arm 72 and a slot, k£, in cross-piece I, and
a seceuring-nut. This adjustable connection
allows the adjustment of frame D in its in-
clination as desired, and also the reversing of
the frame in position from an inclination in
one direction to an inclination in the opposite
direction, for the purpose herein set forth.

On the inward ends of shafts C €' are placed
conical rollers G and &/, the inclined shafts
holding the rollers with their surfaces adja-
cent to each other and with their inward ends
on oblique line corresponding with the incli-
nation of frame D. These conical rollers are
adjustable longitudinally on their respective
shafts, and are provided with detachable
heads m, which are secured to their inward
ends in any suitable manner. The shafts C
(" are provided with connecting gear-wheels
H H', to which motion is imparted through
wheel K on the driving-shaft. N

At or near the opposite end of frame A an-
other {frame, D', is mounted on the converging
shafts C* and C°, said frame D’ being in con-
struction similar to the frame D and having a
slotted arm, 7/, connected in like manner with
a slotted cross-piece, F'. The shafts C?C*have
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bearing-pieces ¥, ¢, and @', of like construction |
and arrangement of those before described in
relation to shafts C C', and a yoke similar to
yoke g is also in like position and has a pivotal
connection with the frame D’. IHeaded pinsor
screws ¢ are inserted in the pieces B in posi-
tion to form the external guides for the legs of
the yokes, as shown in Fig. 5 of the drawings.
The inward ends of said shafts have conical
rollers G* G* placed thercon, the same being
adjustableand provided with detachable heads
m’. The shafts are also provided with con-
necting gear-wheels H* II°, one of which en-
gages with a wheel, K, on the driving-shaft.
The said heads m m/ are detachably connected
with the conical rollers for the purpose of en-
abling the rollers to be used withount the heads
in twisting plates having no central shafts.
The rollers and this shaft are inclined, and
the rollers arc made conical in shape to en-
able them to form and readily travel over the
different surfaces of the spiral wings. The
conical rollers being adjustable longitudinally
on their shafts, the rollers G G’ may be set
closer to or farther from the rollers G* G* to
adapt the machine for twisting plates of dif-
ferent widths and plates having smaller or
larger central shafts. In forming the spiral
conveyer shown in IFig. 7 the heads m m’ are
attached to the rollers for the purpose of swag-
ing the metal closely around the central shaft,
«'. To adjust the rollers in operative posi-
tions the frames D I must be reversely in-
clined, placing the rollers G G’ on one inelined
plane and the rollers G* G* on a reversely-in-
clined plane corresponding wilh the inclina-
tions of the frames. The relative positions of
the conical rollers may be best described by
reference to three planes—viz., a vertical
plane on line @ x of Fig. 1, a horizontal plane
on line ¢ s of Fig. 2, and a vertical plane on
line &" & ab right angles to plane x x of Ifig.l.

Rollers G (V' are on one side and rollers G

17 ™3

ers (Y G* are mostly above and rollers G (7
are mostly below plane s s. When the ma-
justed to form a right-hand spiral
conveyer, the rollers " G* are mostly in front
and the rollers G (;° are mostly in the rear of
the plane §" ¢'; but when the machine is ad-
justed to form a left-hand spiral conveyer the
positions of the rollers are reversed in rela-
tion to the last-named plane, so that G' G* are
in the rear and G G®are in front of plane § 5.

L designates an adjustable frame located on
the front side of the machine, provided with
cuide-rollers 7 7, adapted to guide a metallic
plate as it is introduced into the machine.
This frame is attached to the front ends of
horizontal bars p, arranged toslide longitudi-
nally between the guide-bars p” and extended |
under the conical rollers.

M designates another frame located on the
rear side of the machine, and provided with a
cylindrieal guide, N, adapted to receive and
cguide the twisted portion of a metallic plate

Roll- |
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is attached to the rear ends of the horizontal
bars ¢, arranged to slide longitudinally be-
tween guide-bars ¢’ ¢ and extended by the
sides of bars punder the conical rollers. These
frames are adapted to slide longitudinally for
the purpose of adjusting them in the different
positionsrequired for properly supporting and
cuiding plates of different lengths as they are
passed through the machine.

The two sets of rollers being adjusted to
form a right-hand spiral conveyer, as shown
in Figs. 1 and 2 of the drawings, and the driv-
ing-shaft being revolved in the required di-
rection to rotate the rollers in the reverse di-
rections, (shown by thearrows in Fig. 2,) one
end of a plate tobetwisted isinserted betweern
the guide-rollers » and is projected forward in
position for the ends of the wings to be caught
between the rollers, and the plate is then fed
through the machine by the reverse move-
ments of the rollers. The plate being 1ntro-
duced into the machine, as above stated, the
ends of the wings come in contact first with
the rollers G’ G* and afterward with the roll-
ers G G°, the right wing, ¢, passing under and
bearing against the lower surface of roller &,
and then passing over and bearing upon the
upper surface of roller G, while the left wing,
«*, passes over and bears upon the upper sur-

face of roller G* and then passes under and
bears against the lower surface of roller G°.
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Henee it will be readily seen that the forward -

portion of the right wing is being twisted up-
ward by the roller G while the forward por-

tion of the left wing is being twisted downward

by the roller G°, and that the roller G’ bears

downward the portion of the right wing im-

mediately in front of roller (3, while the roller

G* bears upward the portion of the left wing

immediately in front of the roller G% and

thus the rollers G G’ twist the right wing

while the rollers G* G* twist the left wing.

To form 2 left-hand conveyer the positions of
the frames carrying the conical rollers are re-

versed, thus reversing the relative positions

of the two sets of rollers, so that the end of
the plate to be twisted, being inserted through

the guide-rollers, comes in contact first with

rollers G-and G* and then with the rollers
G GA

Inthe operation of forming a left-hand spiral
conveyer the driving-shaft and rollers are ro-
tated in the same directions, as above de-
seribed, and the functions of the conical roll-
ers in twisting the wings of this conveyer are
precisely similar to their functions in forming
the right-hand conveyer.

These spiral conveyers may be formed by
this machine of slitted plates such as are
shown in the drawings of thisapplication, and
are fully set forth in the patent, No. 323,944,
oranted August 11, 1885, to W. C. and N. C.
Marr; or the conveyers may be formed by this
machine of solid seamless plates, as fully set
forth in the patent, No. 371,609, granted to me
October 18, 1887, in which last-named patent

as it passes through the machine. This frame | it is stated the plates may be rolled with a
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ee'ntral'-enlat*geﬁlént extended at the cnds to |

form the journals; or the plates may be rolled .
flat, to be provided with journals formed sep-
arately and adapted to be attached to the con-
veyers; and it is evident that in twisting a
slitted plate, a flat solid plate, or asolid plate
having a central enlargement *he operation of
this machine will be sabstantially the same.

- T'wo of the rollers—one of each of the sets G

1O
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and * G*—are provided near their outer ends
with annular grooves n, for the purpose of

forming beads near the edges of the wings of

the conveyer to strengthen the said edges.
These beads are formed upon the wings by the
pressure of the rollers upon the plate as it is
passed in a red-hot condition through the ma-

chine in the tw sting operation, the rollers be-

ing adjusted to produce upon the portions of
the plate adjacent to that portion which be-
comes the bead sufficient pressure to reduce

- the thickness of those portions of the plate

and press the heated metal into the groovesin

- a manner similar to the well-known process of
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rolling metallic substances. To enable the
said beads to be formed with the least possi-
ble pressure and friction of the twisting-ma-
chine rollers upon the plates, the portions of
the wings to be beaded may be thickened in
forming the plates for this purpose in a roll-
Ing-mill, so that the pressure of the twisting-
machine rollers will be mostly upon the beaded
portions of the wings. |

When 1t may be desired to dispense with
the beads on the wings, plane rollers may be
substituted in the places of the grooved rollers.

I claim— |

1. In a metal-twisting machine, the combi-
nation of the conical rollers G G/, mounted on
one side of a vertical plane upon inelined
shafts which are adjustable on reversely-in-
clined planes, and the conical rollers G* G,
mounted on the opposite side of the said ver-
tical plane upon inclined shafts adjustable on
reversely-inclined planes, and means adapted
to rotate the rollers in reverse directions,
whereby a metallie plate is fed between and

twisted by the rollers, substantially as and for

the purposes deseribed.

2. In a metal twisting machine, the combi-
nation, with the frames D I, connected with
mechanism whereby the frames are adjustable
on reversely-inclined planes at any required
inclination,of the conical rollers G G, mounted
on one side of a vertical plane upon shafts ad-

justable with the frame D, and the coniecal

rollers G* G, mounted on the other side of the

said vertical plane upon shaftsadjustable with

the frame D, and means adapted to rotate the

-rollers in reverse directions, whereby a metal-

lic plate may be fed between the rollers and
twisted to the right or left at any required an-
gle, substantially as and for the purposes de-
scribed. |

3. Ina metal twisting machine, the conical
rollers G G, mounted on oneside of a vertical
plane, and the conical rollers G* G*, mounted

in combination with the heads m /', detacha-
bly connected with the rollers, and means
adapted to rotate the rollers, substantially as
and for the purposes described. -

4, In combination with the slotied bars I
I, attached to the frame A of a metal-twist-
1ng machine, the reversible frames D D’ pro-
vided with slotted arms 2 4/, the conical roll-
ers G, mounted on one side of a vertical
plane upon the shafts C O, connected with
the said frame D, the conical rollers G* G,
mounted on the other side of the said verti-
cal ‘plane upon the shafts ¢ C°, connected
with the said frame D’,and mechanism adapted
to rotate the rollers, the said slotted bars be-
ing provided with measuring-seales, and-the
sald slotted arms being adjustably connected
with the slotted bars, whereby the conical
rollers may be adjusted at the different posi-
tions required for twisting the flights of spi-
ral conveyers at different angles, substantially
as and for the purposes described.

5. In combination with the slotted bars If
F’, attached to the frame of a metal-twist-
1ng machine, the reversible frame D, provided
with the slotted arm A, adjustably connected
wich the siotted bar F, the movable bearings
b ¢ d, as constructed and connected, the con-
ical rollers G G’, mounted on the inclined
shafts C C/, extended through the frame D
and having their bearings in the frame and
in the said movable bearings, the reversible

frame D', having the slotted arm A/, adjust- i

ably connected with the slotted bar F', the
movable bearings & ¢ d', as constructed and
connected, the conical rollers G* G°, mounted
on the inclined shafts C* C°, extended through
{frame D’ and having their bearings in the

frame D" and in the said movable bearings,

and means adapted to rotate the rollers, sub-
stantially as and for the purposes described.

6. The combination, with the frame of 3
metal-twisting machine, of the movable frame
I:, located on the front side of the machine
and provided with the guide-rollersyr,adapted
to guide a metallic plate as it is introduced
into the machine, and the movable frame M,
placed on the rear side of the machine and
provided with thecylindrical guide N, adapted
to guide the twisted portion of the plate as it
passes through the machine, substantially as
and for the purposes described.

7. The movable bearings b d, mounied on
the drive-shaft I3, the movable piece¢, having
pivotal connection with a standard of the
frame A, a vertically-reciprocating yoke, ¢,
the reversible frame I, having pivotal con-
nection with the yoke, the shafts C/, carried
by the said movable bearings and by the frame
D, and the conical rollers G G’, mounted on
the said shafts, in combination with the mov-
able bearings 0’ d’, mounted on the said drive-
shaft, the movable piece ¢, having pivotal
connection with a standard of frame A, a ver-
tically - reciprocating yoke, the reversible
frame 1), having pivotal connection with the

on the opposite side of the said vertical plane, | said yoke, the shafts ¢* 7, carried by the said

~1
0

75

e

QO

95

105

Ii0

II5

120

125

130




i,whmh are adjustable on reversely-inclined

- J0

- uponinelined shafts,adjustable onreversely-in-
clined planes, and means adapted torotate the
. rollers 1n reverse directions, two of the said

4 893,378

movable bearings and the said frame, and the | rollers—one on each side of the said vertical
~conical rollers * G, mounted on the said

shafts, substantially as -md for the purposes.

deseribed.
S.. In a metal-twisting machine, the combi-

nation of the conical rollers G G, mounted on

one side of avertical plane uponinelined shafts

planes, and the conical rollers G2 G*, mounted
on the opposite sides of the said ver tleal plane

[ov—

plane—being provided with annular groovesn, 13

‘whereby thickened raised beadsmay be formed

on the wings of a spiral conveyer as the me-
tallic plate is passed between the rollers, sub-

stantially as and for the purposes described.

Intestimony whereot 1 have affixed my sw- 20
11,-.1tme in presence of two witnesses. |

WILLIAM C.. MARR.

W;lnesses |
Gro. A. OLWL‘.
A J. WIAU(::HLW
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