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7 Claims,

My invention is addressed to the problem of
providing guide means for sheet material and
in particular, sheet material of a character diffi-
cult to guide. Among such materials I may men-
tion strip steel or strips of other metals which lack
flatness but are characterized by & wavy or cam-
bered formation, strips formed from individual
pieces of lesser length by lapping and welding or
stitching, strips of coated material where the
coating is of delicate character, for example,

- strips of silicon steel or other metals coated with
a separator substance for annealing, such as mag-

nesium hydroxide, and strip metal which has.

been coated with & molten metal, for example,
zine, terne metal, aluminum and the like.
Heretofore various attempts have been made to
guide such materials into or out of stations where
operations are performed on them such, for ex-
ample, as shearing, slitting, welding, stitching,
coiling and decoiling and the like, as well as roll-
ing operations. The standard guide means here-
tofore employed is 2 guide box having top and
bottom boards overlying and underlying the strip,
and side guide means which are usually in the
form of bronze T-guide bars. Such guide boxes
cannot be used at all on lapped and welded or
stitched strip, Neither can they be used on many
coated strips such as strips coated with a sepa-
rator, aluminum coated strips and the like. The
bronze T-bars cut out or wear away rapidly, and
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the construction of such guide boxes is not ad- _

vantageous from the standpoint of the time re-
quired to change over from one width of strip to
another. ) .

Another type of guide means which has been
proposed and used to some extent comprises &
series of spaced, staggered rolls, the strip pass-
ing over one set of the rolls and beneath another
set, similar fo the manner in which a strip passes
through the familiar roller leveler.. The rolls
had to-be arranged in such a manner that each
succeeding roll deflected the strip slightly from
the path it was following just before it reached
that roll. Near the ends of the rolls, hardened
steel guides were employed, cut out for clearance
to accept the rolls. These guides were made ad-
Jjustable in width, and the change-over time could
in this way be cut down. But the structure was
éxpensive and had certain disadvantages. It was
hard on coatings imposed on metal strip. It
could not be used with good effect on strip coated
with a separator substance and it fended to.
scratch or mar metal coatings. - Zine or alumi-
num would build up between the guide bars and
the rolls where it was difficult to clean. The
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‘Japped and stitched or welded joints.

coatings tended to be scratched off in places and
metal slivers or shavings tended to accumulate
in the apparatus, and on the strip. Moreover,
by reason of the roller leveling action and the
repeated deflection of the strip, the guide had a
tendency to cold work the material. With some
metal strips such cold work would not be of great
significance; but in finished silicon steels, by way
of example, it tended to impair the magnetic
properties and raise the core loss of the material
in an important degree, and in such a2 way that
the qualities of the metal could not subsequently
be restored by strain annealing treatments.

The object of the present invention is to provide
a guide means suitable for the guiding not only
of flat and true strip but also of all of the differ-
ent kinds of strip mentioned above. It is an ob-
ject of the invention to provide a structure which
will .not mar the surfaces of strip nor displace,
scratch or remove coatings on the surfaces, even
wheré those coatings are of delicate character as

in strip materials bearing s coating of separator -

substance and being coiled for annealing. It is
an object of my invention to provide a coiling
means which is effective not only for flat strip
with true edges, but also for strip characterized
by waviness and camber, ané for strip having
It is an
object of my invention to provide a guide means
which is cheaper and less expensive than the
guide means hitherto known in the art. It is an
object of my invention to provide 2 guide means
in which no hold-down structures are necessary,
in which one surface of the sirip need not be
contacted at all as the strip passes through the
guide means, and in which the opposite side of
the strip is contacted only by supporting means
having essentially antifriction contact, It is an
object of my invention to provide s guide in
which the strip is so disposed that in spite of.
camber, waviness, the presence of lapped and
stitched or welded joints, and the like, simple side
guide means will he found sufficient to enforece
the desired path of travel of the material. It is
an object of my invention to provide a guide
means which does not work the material in any
sense, and which, used in conjunction with coiling -
or decoiling means, or slitfing or cutting means,
does not.operate to reverse any coil sei previously
formed in the material, but may be employed to
enforce the carrying ob of operations on the
strip in such a way as not to reverse the coil set.
Thus it is an object of my invention to provide
a guide means which will not impair the mag-
netic or core loss characteristics of electrical strip
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material. It is an object of my invention to pro-
vide a guide means which is suitable for the han-
dling of brittle materials such as high silicon
steel. .

These and other objects of my invention which
‘will be set forth hereinafter or will be apparent
to one skilled in the art upon reading these speci-

fications, I accomplish by that certain arrange-

" ment of parts of which I shall now describe & pre-
ferred embodiment. Reference is made to the
drawings wherein:

" Figure 1 is a plan view of my gu1de means in
its exemplary form, .

Figure 2 is & vertical section taken along ‘the
line 2—2 of Figure 1.
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Figure 3 is a transverse, vertical section taken o

along the line 3—3 of Figure 2.

Figure 4 is a transverse, vertical section taken
along the line 4—4 of Figure 2.

Figure 5 is a vertical section through one of

" the supporting rollers used in connection with my
guide.

Figure 6 is a partial elevationa] view of a por-
tion of the guide showing a mode of mounting
one of the supporting rollers.

Briefly in the practice of my invention, I pro-
vide a frame or mounting means and a pair of
side abutments, which are mounted on the frame
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preferably in such a manner as to be adjustable -

toward and away from each other. In connec-
tion with each such side abutment, I provide a
series of supporting rollers mounted for move-
ment in connection therewith and adapted to sup-
_-port the strip by a guide. The side abutments
are slightly arcuate in form and the rollers are
so arranged as to support the strip being guided
in an arcuate path of gentle curvature, This
eliminates the necessity of any hold-down means
and makes it possible for me to operate my guide
. without any elements contacting the top surface
of the strip material as it passes therethrough.
Also, in spite of waviness or camber in the strip
material and in spite of joints of such character
as to prevent the. passage of the jointed strip
through ordinary guide means, my structure im-
parts sufficient lateral rigidity to the strip to
make possible the mere use of the side abutments
heretofore mentioned and the use of these abut-
ments in such a way that they do not exert un-
due pressure on the side edges of the strip. Thus
not only is wear on the guide means themselves
greatly cut down, but the chances of marring or
seratching the strip, or of removing surface coat-
ings thereon or of shredding portions of the strip
or of the coatings are greatly minimized.
Referring to Figs. 1 and 2, I have indicated
dlagrammatlcally at 10 an apparatus for operat-
ing on the strip. 'The nature of this apparatus is
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.not a limitation on my present invention, It may .

be a coiler, a de-coiler, a slitter, a side-edge trim-
mer, a means for de-coating or coating the strip
with a separator substance, any of the apparatus

60

. of an assembly of means for cleaning, annealing, -

. pickling or coating the strip with molten metal,
or other apparatus, and the skilled worker in the
art will understand that any guide means may be
located either on the entrance side of such appa-
ratus or on the delivery side thereof, or hoth. My

guide means is small in extent, and while it may .

be separately mounted upon a foor if desired, it
will in many instances be mounted on and at
least partially supported by the frame of the
apparatus to which or from which it operates to
guide the strip material. The diagrammatic op-
erating means indicated in Fig. 2 is shown as
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having & frame 11 to which the main frame 12 ot
my guide ‘means is bolted.  The frame 12 may
have a support I3 for its free end, and this sup-
port may be attached.to the foundation of the
machine or to the floor as desired.” The frame
{2 and supporting ‘element or elements .13 are
preferably made of angle irons or other suitable
structural elements which may be bolted, riveted -

-or welded together as desired. At each side of.

the frame I provide members {4 and 15 having '
upstanding portions- which will serve as mount-
ings for the élements next to be described.

These elements. include two or more shaft-like .
supports 16 and 17 extending acress between the
members (4 and i5. On these supports the abut-
ments and rolls are slidably mounted, as will |
hereinafter be described.

Also the members (4 and 15 are employed to
serve as bearings for a shaft 18 having right and
left hand threads. To this end, bearing hubs 19
may be formed upon or welded to the members
f4 and (5. The threaded shaft 18 is rotatably
journaled in these hubs {9 and bushings 39, and
is restrained from endwise movement by suitable
means such as the washer and nut 20 at the one
end and the washer and collar 21 at the other.
A prolongation of the shaft 18 will bear some
means whereby the shaft may be turned for ad-
justment: I have indicated a handle 22, but other
means may be employed such as a hand-wheel or
a source of power, for example an electric motor
and suitable controls.

The side abutment and roller assemblies may,
if desired, be comprised of cast structures, or they
may be fabricated from suitable individual metal
pieces. In any event, in their preferred form,
they comprise an outer vertically extending rib
23 and an inner vertically extending rib 24,

.‘These ribs are connected by spacers 25 which are

hollow and are slidably mounted on the support-
ing rods 16 and {1. In order to reinforce and
strengthen the structure these spacers may be
connected by webs 26. Nuts 27, having respec-
tively right and left hand threads engage the
threaded portions of the shaft 18 and are non-

‘rotatably fastened to the ribs 23. This may be

done directly or through the intermediary of nut
holding blocks 28 formed integral with or fas-
tened to the ribs 23. It will be evident from the
structure thus far described that as the shaft 18
is rotated by the handle 22 or other suitable
means the structures comprising the ribs 23 and
24 will be moved toward or away from each other
for adjustment to various strip widths. The ac-

» tual members serving as side abutments for the

strip edges are preferably made removable and
renewable for the reason that they will be sub-
jected to some wear. Hence, I prefer to make
them in the form of ribs 29 which may be bolied
or ctherwise fastened to the ribs 23. The abut-
ment ribs 29 may be made of any suitable sub-
stance such as hardened steel, bronze or even
wood or fiber.

Supporting rollers for the strip material are
detailed in Fig. 5. They are short rollers lying

" between ribs 23 and 24 and indicated generally

by the numeral 30, I prefer to support these
rollers on shafts 31 extending through perfora-
tions in ribs 23 and 24. These shafts may be
non-rotatable and may be simply held in position
by grooving or notching an end of the shaft as
at 32, and causing a keeper plate 33 to.engage
in the groove or notch and to be fastened as by
screws or bolts 34 to the rib 23. The shaft 31



may bear a pair of ball or roller bearings 38, the
outer races of which engage the bhody 30a of the
supporting rolls. The bearings may be located
on the shaft by means of collars or washers 38
and 31. Where the strip material has a delicate
- surface or is coated with some easily displaceable
material, I may cover the bodies of my support-
ing rollers with a rubber, fiber or cloth layer 30b,
or & layer of some other substance suitable for
the purpose.

Referring particularly to Fig. 2, it will be noted -

that the side abutment structures including the
ribs 23 and 24 are of curved outer construction,
and that the several rollers 30 are located in a
.slightly arcuate plane., The strip 38 as it passes
over the guide, resting upon the rollers 30 thus
assumes a slightly arcuate configuration. Even
though the strip may be characterized by great
waviness, the following of this slight arcuate path
makes it certain that the side edges of the strip
will always lie between the side abutments 29,
which abutments therefore are enabled to enforce
the desired path of travel of the strip material
" as it passes through the guide. Yet in my con-
struction there is nothing contacting the strip
38 from above, while below the strip merely rests
upon the rolls 30 which may as indicated, be cov-
ered with some non-marring substance. More-
over, the rolls 30 have, preferably, anti-frictional
mounti'ngs so that they have no tendency to
scrateh the under surface of the strip or any coat-
ing imposed thereon. It will be noted from a con-

sideration of Figs. 3 to 5 inclusive, that the side .

3

* said supporting means being movable as & unit
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with respect to said frame,

2. In a guide, 2 frame and a path-defining
means mounted on said frame comprising a se-
ries of spaced rollers for supporting a strip from
underneath, safd rollers arranged to cause said
strip by gravity to follow & path which is slightly
arcuate, and 'a side abutment arranged to be as-
sociated with the side edge of a strip as so sup- .
ported, within the extent of said arcuate path,

" and means to support saicd side abutment at a po-
sition spaced outwardly from the ends of said
~ rollers, said means to support said abutment glso

15

comprising means to support said rollers, said
abutment, said rollers and said supporting means
being movable as a unit with respect to said frame, -

' means on said frame for mounting said unit so as
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guides 29 are interspaced from the ends of the

rollers 30 so that my guide means has no tendency
to become clogged with slivers, metal dust or
other substances worn away from the actual edges

of the strip material. The curvature indicated by

the rollers 30 is a gentle curvature, preferably
only sufficient to impart transverse stiffness to the
strip material being guided. It is not sufficient
to impart any cold work to the strip nor is it suf-
ficient to reverse any coi] set which has thereto-
fore been imparted to the strip material. Indeed,
my guides may be so used that the curvature im-
parted by the guiding means is in the same direc-
tion as any previous coil set, so that the use of
my guiding means prevents a reversal of the coil
set and prevents any sharp, angular bend in the
material. The extent of the curvature of the
arcuate path of my guide is preferably insufficient
to overcome the elasticity of the strip being
guided, and insufiicient to impart any permanent
set of any kind to the strip.

Modifications may be made in my invention
without departing from the spirit of it. Having
thus described my invention in an exemplary em-

bodiment, the features .of patentable novelty -

therein are set forth in the appended claims.
Therefore, having thus described my invention in
an exemplary embodiment, what I claim as new
and desire to secure by Letters Patent, is:

1. In a guide, a frame, two series of spaced
rollers for supporting a strip from underneath,
said rollers in each series arranged to cause said
strip by gravity to follow a path which is suf-
ficiently arcuate to give transverse.stiffness to
said strip, and a side abutment. for each said
series arranged to be associated with the side edge
of a strip as so supporied, and means to support
- each said side abutment at a position spaced out-
weardly from the ends of the rollers in its series,
said means to support said abutment also com-
prising means to support the rollers in its series,
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. t0 be movable transversely of said frame, and.

means for adjusting the position of said unit with
respect to said frame. i

3..In & guide, a frame, a pair of sub-frames
mounted so as to be fransversely movable with
respect to said frames, each of said sub-frames
comprising a series of spaced rollers located so as
to support strip material from beneath and to
cause it by gravity to follow a slightly arcuate
path, each of said frames also comprising side
abutment means associated with said rollers, and
means for moving said sub-frames toward and
away from each other.
4. In a guide, a frame, means providing ways
extending across said frame, a sub-frame mount-
ed on said ways, means to adjust the position
of said sub-frame on said ways, a series of spaced
rollers mounted on szid sub-frame and adapted
to support strip material from undernesth snd
to cause it by gravity to follow a slightly arcuate
path, and a side abutment meang attached to said
sub-frame and arranged to lic adjacent the side
edge of strip material passing over said rollers in
the extent of said arcuate path.

5. In a guide, a frame, means providmg ways
extending transversely of said frame, a pair of
sub-frames mounted on said ways, means for ad-

5 justing the position of said sub-frames relatively

to each other, each of said sub-frames comprising

spaced rib members and means connecting said

rib members together, a series of rollers in each

frame located between said spaced rib members,

and arranged to support strip material from

underneath and to cause it by gravity to follow &

slightly arcuate path, one rib member of each of

said sub-frames bearing 2 side abutment means

arranged fo lie adjacent an edge of strip mate- .
rial passing over said rollers.

6. In a guide, a frame, means providing ways
extending transversely of said frame, a pair of
sub-frames mounted on said ways, means for ad-
Justing the position of said sub-frames relatively
to each other, each of said sub-frames compris-
ing spaced rib members and means connecting
said rib members together, a series of rollers in
each sub-frame located between said spaced rib
members, and arranged to support strip material
from underneath and to cause it by gravity to
follow s slightly arcuate path, one rib member
of each of said sub-frames bearing g side sbut-
ment means arranged to lie adjacent an edge of
strip material passing over said rollers, said
means for adjusting the position of said sub-
frames comprising & shaft with right and left
hand threads, said shaft being journaled on said
frame and engaging non-rotatable nuts in each
of said sub-frames, together with means for ro-

each said abutments, the rollers in its series, and 75 tating said shaft.
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7. In.a guide structure for strip metal, a base,
& {rame slidable on said base transverse to the
direction of motion of strip metal thereover, a
serles of spaced rollers mounted on said frame for
supporting a strip from underneath, the axes of
said rollers lying in directions transverse the said
movement of strip metal and said rollers arranged
to cause the strip metal to follow a path suffi-

- ciently arcuate to give transverse stiffness to said.

strip metal, & side abutment arranged to be asso- -
ciated with the side edge of strip metal passing
over said rollers, mounted on said movable frame

off the ends of said rollers, means to adjust the

position of said-frame on said base, and & second
and opposite side abutment supported by said
base. : '
: JAMES EDWARD ASHWORTH.



