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14 Claims,
This invention relates to mechanism for shap-

ing .sheet metal, more particularly to a mecha-

nismi having a plurality of roll passes which
progressively shape the metal into final form
for assembly in fabricated structures. The in-
vention is particularly adapted for shaping sheet
metal for use in light building construction and
the fabrication of aeroplanes. for commercial
and military uses. The sheet metal may be con-
tinuously delivered to the shaping mechanism
and the shaped portion severed into predeter-
mined lengths or members; or as shown in my
Letters Patent No. 2,234,999, dated March 18,
1841, the sheet metal may be partly severed in

advance of the shaping thereof, and following'

. the shaping -of the metal, it.may be completely
severed Into lengths. In the flelds of industry
referred to, all cross sectional portions of each
shaped -member must meet: predetermined
micrometer dimensions as to spacing, width,
length and curvature and the surfaces thereof
must be free from seratches, imperfections and
marks caused by the shaping rolls.
facture or shape sheet metal sections for these
particular applications, it has been the practice
according to my knowledge, to provide sectional
rolls and effect adjustment of the roll sections
relative to each other by means of shims to set
them in accurate relation dependent upon the
thickness of and desired cross sectional shape
to be imparted to metal.

In many instances a very large number of
shims have been required. To secure an exact
setting of the roll sections it has been necessary
to insert between them and remove many shims
of different thicknesses to ascertain and finally
attain the correct setting of the roll sections for
each rcll. - Obviously, this cut-and-try method
is not only tedious but time consuming, and the
shims cause objectable markings on the surfaces
of the shaped member.

..One object of the invention is to provide an
improved roll pass construction having sectional
rolls, the respective sections of .which may be
readily set and related to bend or shape sheet
metal along predetermined lines, whereby each
-eross sctional portion or portions will be ac-

curately shaped as to spacing, width, length

and/or curvature,

Another object of the invention is to provide
an improved sectional shaping roll, the sections
of which may be adjusted to meet micrometer

. dimensions, whereby the material may be bent
into a predetermined, final shape ready for fabri-
cation. .
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Another object of the invention is to provide

- an improved sectional shaping roll and com-

bined means for accurately adjusting and locking

-the roll sections in a predeterx‘nin_ed -adjusted

relation. @

A furthier object of the invention is to provide
an improved roll assembly removably and adjust-
ably mountad on a shaft and having a sectional
shaping roll and means for adjusting and set-
ting in adjusted position one or more sections -
of the roll. ‘

-A further object of the invention is to provide
an improved roll assembly mounted. on a shaft
and having a sectional roll comprising an innef
member keyed to the shaft and one or more sec-
tions each adjustable on said inner member ax-
ially of said shaft and provided with means for
securing the section or sections to said inner
member. . ’

Other objects of the invention will be appar-
ent to those skilled in the art to which my in-
vention relates from the following description
taken in connection with the accompanying

' drawings, wherein
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Fig. 1 is a side elevation of a portion of u
mechanism having roll passes, one or more of

. which embody my invention.
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Fig. 2 is a fragmentary plan view of ‘parts
shown in Fig. 1.

Fig. 3 is a section on the line 3—3 of Fig. 2;
the rolls and shafts therefor being in elevation
and showing in section the metal between the
rolls, '

Fig. 4 is a fragmentary section, also on the line
3—3 of Fig. 2, but enlarged; the rolls and adja-
cent parts being shown in section.

Figs. 5 and 6 are sections on the line 5—5 and

_6—86, respectively, of Fig. 4.

Fig. 7 is a cross sectional view of the shaped
member, oy

Fig. 8 is a cross sectional view of a_differently
shaped member. » . '

Figs. 9, 10 and 11 are fragmentary sections
showing medified forms of construction.

In the drawings, | indicates as an entirety the
top portion' of a suitable support on which a plu-
rality of roll passes 2 are mounted in any well
known manner. I have illustrated three passes
(each indicated as an entirety at 2) through
which thé sheet metal A is fed, but it will be
understood that the number of passes will depend
on the size and thickness of the metal and also
the predetermined cross sectional shape to be
imparted to the metal,

While I prefer to construct each pass accord-




ing to the disclosure herein, the invention is not

to be limited to mechanism where all of the roll
passes are of this construction, since the inven-
tion in its broader phase resides in the roll assem-
bly and its mounting on one shaft, altholigh it
is advantageous that both rolls of a pass embody

the novel features constituting my invention, for -

which reason only one pass and the parts thereof
are illustrated and described in detail, as shown
in Figs. 2 to 6, inclusive. In these views 3, 3a,
" indicate spaced standards supporting boxes 4,4,
having suitable anti-friction bearings 4, &, for
upper and lower shafts §, 6; the boxes 4 for the
bearings 4’ for the upper shaft § being adjustable
vertically in a well known manner. The standard
3q is shaped to form a housing into which the
adjacent ends of the shafts 5, 6, extend. Those
portions of the shafts 5, 6, within the standard
3¢ are provided with gears 1, in mesh with each

other. The lower shaft 6 is extended beyond the-

upper shaft 5 and has bearing at 8 in the outer
side wall of the standard 3a. Between the bear-
ing 8 and adjacent gear T, the shaft 6 is provided
with & worm gear 9 in mesh with a worm I0
which is fixed to a shaft {{, the latter being driven
in any desired manner. The roll carrying shaits
for each of the roll passes are preferably.con-
nected to and driven by the shaft i1 in the man-
ner above described.

Each shaft 5, 6, is provided on one end portion
inwardly of the adjacent standard with a collar
12 (preferably formed integrally with the shaft)
and on its opposite end portion with screw
threads {2a to take clamping nuts 13, between
which (that is, the collar 12 and nuts 13) is posi-
tioned a roll assembly, later referred to. The
mechanism herein shown for Illustrative pur-
poses is adapted to form sheet metal into U-
shape, as shown in Fig. 7, the preliminary bend-
ing steps being shown in dotted lines; whereas
Fig. 8 shows in cross section a shaped member,
of modified form, which, by means of rolls of the
proper shape, may be formed by the mechanism
herein disclosed.

The rolls of the roll assemblies shown in Figs.
2, 3 and 4 are shaped to effect. the first prelimi-
nary bending step shown in dotted lines in Fig. 7
and include male and female sectional rolls, the
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latter being mounted on the lower shaft 6. The

roll assembly mounted on the shaft 6 consists
of a sectional roll 14, collars 15 at opposite sides
of the roll and adjustable and locking means
between each collar 15 and the adjacent section
of the roll. The.roll 14 consists of a center sec-
tion 144 keyed to the shaft 6 and side sections
14b, 14b, slidably and rotatably fitting the center
section t4a and independently adjustable thereon
and forming therewith material engaging faces
to co-act with the roll on the shaft §, these sec-
tions being formed of suitable material and hard-
ened in a well known manner. The collars {5
are keyed to the shaft 6 and provided on their
outer surfaces with screw threads 5a with which
engage the adjusting and locking means. Each
adjusting and locking means comprise a ring

nut ¢6 detachably secured to the outer side of .

the adjacent roll side section {4b and engaging
the threads 15a¢ on the adjacent collar. The
outside diameter of the collars 15 is slightly less
than that of the center roll section {da to permit
the side sections to freely slide and rotate on
the collar when assembled in position or adjust-
ment is being made. The ring nut 16 is formed
with a plurality of spaced through openings (1,
in registry with screw threaded openings |Tg

50

65

60

65

70

(]

2,352,675

formed in the adjacent roll side section 14D, to
receive suitable cap screws 18, 18’, which secure -
the ring nut and roll side section rigidly to-
gether. As shown, each ring nut 16 is formed
with a slot (9, preferably extending through the
side wall thereof throughout one-half of its cir-
sumference, and arranged nearer the outer face
of the nut than its inner face, to form a section
16a which may be deflected inwardly toward and
relative to the main section of the nut upon
tightening of the adjacent screw 18’, the effect
of which is to clamp the threads on the section
i6a to the threads on the adjacent collar, or in
abnormal relation thereto as compared te the
relation of the threads on the main portion of
the nut to the threads on the collar, whereby the
nut is locked to the latter against rotation.

From the foregoing description, it will be seen
that upon loosening the screws 18’ and turning
each nut 16 in either direction on the adjacent
collar 15 the roll side sections 14b may be ad-
justed any desired degree relative to the center
section 14a inwardly or outwardly any desired
distance, dependent upon the angular or rota-
tive movement of the nut,

Accordingly, micrometer adjustments of the
roll side sections, in either direction may be read-
ily effected. By ‘increasing the number of mul-
tiple threads per inch, the adjustments for each
turn or partial turn of the nuts may be reduced
to relatively fine dimensions. It will be noted
that the roll side sections {4b are independently
adjusted to insure accurate relationship to the
adjacent active face of the roll on the shaft 8.

Suitable spacers 20 are provided between the
fixed coilar 12 and adjacent collar 15 and be-
tween the clamping nuts 13 and the adjacent
collar {5, the latter nuts when tightened serving
to secure the spacers, collars 15, and roll section
f4q rigidly together between them and the fixed
collar 12. By using spacers 20 of desirable
lengths, axially of the shaft 6, the roll assembly
may be positioned on the shaft § mid-way of the
standards 3, 3a, or to one side of the mid-posi-
tion. As the collars [5 are keyed to the shaft
6, rotative movement thereof relative to the
roll section lda is eliminated.during operation
of the roll or adjustment of its side sections.

The roll assembly on the shaft § consists of a
member 2i preferably formed in sections 2fa
keyed to the shaft 5 and disposed in endwise
relation end to end and clamped between the
fixed collar 12’ and clamping nuts i3’ and a
sectional roll 22. The roll 22 consists of side
members 22a each having active faces 22a’, 22a'’,
arranged to co-act with the roll sections 14a, 14D,
respectively. As shown, the sections 2la com-
prise elongated collars and are provided with
screw threads 2la’ with which engage ring nuts
23. FEach ring nut 23 is constructed and con-
nected to the adjacent roll section 22a similar °
to the nut 16 and its connection with the ad-
jacent roll section 14b, and accordingly each roll
section 22a may be adjusted axially of the shaft
5 any desired distance in either direction and -
then locked against movements As shown in
Figs. 5 and 6, I provide three screws 18 between
the unslotted portion of each ring nut 16 or 23
and the adjacent roll section and one screw 18"
between its slotted portion and the adjacent roll
section, the screw 8’ being disposed mid-way
the ends of the slot 19, so that operation of one
screw only is required to lock or unlock the ring
nut relative to the adjacent collar,

Fig. 9 illustrates a modified form of construc-
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tion wherein the roll assembly consists of a sleeve
24, side sections 24a slidable and rotatable there-
on and adjusting and locking means for the sec-
tions 24a. The sleeve 24 is suitably keyed to the
adiacent shaft and formed of suitable material
and hardened to serve as the center roll section
for the roll. In this form of construction the
. opposite end portions of the sleeve are provided
with screw .threads I1%¢’ with which engage the
adjusting and locking ring nuts 28. The ring
- nuts 28 are constructed and connected to the
_ roll side sections 24a similarly to the ring nuts
18 to effect the adjustment and locking of the
latter sections. The sleeve 24 is clamped be-
tween the fixed collar 12 and clamping nuts 13
in the manner already set forth. spacers 20 be-
ing interposed between the assembly and the fixed
collar and clamping nuts to secure the assembly
in any desired position endwise of the shaft.
Fig. 10 illustrates a modification wherein each
of the side sections 26 of the roll is extendcd

axially so that a portion of its inner wall in- -

wardly of its outer side may be provided with
screws to engage the screw threads on the.inner
~ member 2T and its remaining portion slidably
and rotatably fits the member 21. By extending
each section 26 axially sufficient metal is pro-
vided to permit the formation therein of a slnt
19z extending substantially one-half the circum-
ference of the member, whereby there results an
integrally connected section 192’ capable of be-
ing deflected laterally. In this arrangement, the
secticn 192” is formed with an opening 28a in
registry with a screw threaded recess 26b formed
in the adjacent portion of the roll section, so
that by means of a cap screw 28 screwed inte the
recess 26b the section 19z’ is deflected latarally,
the effect of which is to bind or lock its threads
to the threads on the member 27, Fig, 11 illus-
trates another modification ‘wherein each of the

side sections 29 of the roll is similar in construe- .

tion to.the side sections 26 shown in Pig, 10, but
instead of providing thereon an integrally con-
nected section capable of being deflected for
locking the section to the inner member 217, the
side sections are adjustably held against out-
ward movement by nuts 30. I provide a iam
nut 30 which is tightened against the roll section
to lock it against movement. -

From the foregoing description it will be noted
that the sections of the male and female rolls
may readily be adjusted within small dimensional
limits in a ready manner and locked against
movement and that by reason of such adiust-
ments the rolls may be set to operate on sheet
metal of different thicknesses, so that separate
sets of rolls for varying thicknesses of metal are
not required. Also, that the sections are inde-
pendently adjustable and shims or spacers are
entirely eliminated, so that not only may the
adjustments be readily made, but danger of ob-

jectionable marks on the surfaces of the shaped .

members totally avoided. It will be further noted

that the means for locking the roll -sections in,

adjusted position are of a character which do not
mutilate the screw threads -0f either of the
threaded parts, so that ready adjustment of the
roll sections relatively short angular distances is
not impaired. L

It will be understood that where the roll section
i4a and collars 15 or the sections 2l¢ in Figs. 2,
3. and 4. the sleeve 24 in Fig. 9 or the inner mem-
bers in Figs. 10 and 11 occupy the space between
the fixed collar and clamping nuts, the spacers
may be omitted, :
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To those skilled in the art to which my inven-
tion relates, many changes in construction and,

‘widely differing embodiments and applications of

the invention will be apparent without departing
from the spirit and scope thereof. My disclo-
sures and the illustration herein are purely illus-
trative and are not intended to be in any sense
limiting.

What I claim is:

1. In a sheet metal shaping machine, the com-
bination with a support, of a shaft mounted
thereon, a roll assembly comprising a member
surrounding and keyed to said shaft and spaced
annular members arranged to cooperate with a
portion of said member to form a shaping roll,
one of said annular members slidably and ro-
tatably fitting said first mentioned member, a
device secured to the outer side of said slidable
and rotatable annular member and having screw
threaded engagement with sgid first mentioned
member, whereby rotation of said device adjusts
the adjacent annular member axially of the adja~
cent shaft, said device being slotted throughout
a portion thereof circumferentially to form a sec-
tion capable of being deflected laterally, and
means for flexing the said section laterally to
effect a locking relation between its threads and
the threads on said first mentioned member.

2. In a sheet metal shaping machine, the com-
bination with a' support, of a shaft mounted
thereon, s roll assembly comprising a .member
surrounding and keyed to said shaft and spaced
annular members arranged to cooperate with a
portion of said member to form a shaping roll,
one of said annular members slidably and rotat-
ably fitting said first mentioned member, a de-
vice having screw threaded engagement with said
first mentioned member and a plurality of screws
for securing said device to the outer side of said
slidable and rotatable annular member, whereby
rotation of said device adjusts the adjacent an-
nular member axially of the adjacent shaft, said

- device being slotted throughout a portion thereof
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circumferentially to form a section:capable of
being deflec.cd laterally, one of said screws ex-
tending through said section and arranged when
tightened to flex the said section laterally to ef-
fect a locking relation between its thrcads and
the threads on said first mentioned member.

. 3. In a sheet metal shaping machine, the com-
bination with a support and a pair of shafts
mounted thereon, of a shaping roll' assembly
mounted on each of said shafts, each assembly

* comprising annular mémbers fixedly related to

60

65

the adjacent shaft and sections slidable axially
and rotatable relative to said members, certain
of said members being providsd with externally

screw threaded walls, a device secured to the
outer side of each slidable and rotatable section
and internally threaded to provide screw thread-
ed engagement with the adjacent threaded walls,
whereby rotation of said device adjusts the adja-
cent section axially of the adjacent shaft, said
d_evice being slotted throughout a portion thereof
circumferentially to form a section capable of
being deflected laterally, and means for flexing

. the said section lateraily to effect a locking rela-

70

tion between its threads and the threads on said
first mentioned member, the slidable and rctat-
_a.blée sections of one roll assembly being disposer
in spaced relation and the slidable and rotatable
sections of the other roll assembly keing disposed
between said spaced sections. -

.4. In a sheet metal shaping machine, the com-
bination with a support, of a shaft thereon, a




4

sectional shaping roll on said shaft and compris-
ing a center section keyed to said shaft and
spaced annular sections slidably and rotatably
fitting said center section, collars keyed to said
shaft at opposite sides of said center roll section
and provided on their outer surfaces with screw
threads, an annular device secured to the outer
side of each of said annular roll sections and
internally screw threaded to provide screw
threaded engagement with the adjacent collar,
whereby rotation of said device adjusts the adja-
cent annular section axially of the adjacent shaft,
each of said devices being slotted throughout a
portion thereof circumferentially to form a sec-
tion capable of being deflected laterally, means
for flexing each said section laterally to effect a
locking relation between its threads and the
threads on the adjacent collar, and means for
securing said center roll section and collars to-
gether in end-to-end relation.

5. In a machine of the class described, the com-
bination with a support and a shaft thereon, of
a sleeve keyed to said shaft and provided on its
opposite end portions with screw threads, annu-
lar members slidably and rotatably fitting said
sleeve and cooperating with the central portion
thereof to form a shaping roll, ring nufs engag-
ing the threaded portions of said sleeve and each
secured to the adjacent annular member, where-
by rotative movement of said nuts adjusts the
adjacent annular member axially of said sleeve,
each said nut being slotted throughout a portion
of its circumference to form a section capable
of being deflected laterally, and means for de-
flecting said.section to effect a locking relation
between its threads and the adjacent threads on
said sleeve.

6. In a machine of the class described, the
combination with a support and a shaft thereon,
of a sectional roll comprising a center section
keyed to said shaft and side sections slidably and
rotatably fitting said center section, collars at
opposite sides of said center section keyed to
said shaft and provided externally with screw
threads, ring nuts each having threaded engage-
ment with one of said collars and secured to the
adjacent roll side section, whereby rotation of
the nut adjusts said side section axially of said
center section, each said nut being formed with
a slot extending throughout a portion of its cir-
cumference to provide a section integrally con-
nected to the remaining portion of the nut but
capable of being deflected laterally, and a device
for deflecting said section laterally to effect a
locking relation between its screw threads and
the threads on the adjacent collar,

7. In a machine of the class described, the
combination with a support and a shaft thereon,
of a roll assembly including spaced roll sections
slidable on and rotatable about said shaft and
collars or sleeve sections keyed to said shaft and
provided externally with screw threaded portions,
ring nuts having engagement with said threaded
portions, each said nut being formed with a slot
extending throughout a portion thereof circum-
ferentially, to provide a section capable of being
deflected laterally, means for securing the un-
slotted portion of each ring to the adjacent roll
section, and a screw extending through said sec-
tion of each nut and threaded into the adjacent
roll section and arranged when tightened to flex
said section laterally to effect a lock between its
screw threads and the threads on the adjacent
collar.

‘@
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bination with a support, of a shaft thereon, a
roll assembly comprising a member surrounding
and keyed to said shaft and spaced annular mem-
bers arranged to cooperate with a portion of said
member to form a shaping roll, one of said annu-
lar members slidably and rotatably fitting said
first mentioned member, and means independent
of said shaft for locking said slidable and rotat-
able member to said first mentioned member.

9. In a sheet metal shaping machine, the com-
bination with a support, of a shaft thereon, a roll

" assembly comprising a member surrounding and
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8. In a sheet metal shapmg machine, the com- 75

keyed to said shaft and spaced annular members
arranged to cooperate with a portion of said
member to form a shaping roll, one of said an-

nular members slidably and rotatably fitting said

first mentioned member, & portion of said first
mentioned member being provided externally
with screw thréads, a nut engaging said screw
threads for locking said slidable and rotatable
member to said first mentioned member, and
means for securing said nut to said slidable and
rotatable member. )

10. In a sheet metal shaping machine, the com-
binaticn with a support, of a shaft thereon, a
roll assembly comprising a member surrounding
and keyed .to said shaft and spaced annular
members arranged to cooperate with an interme-
diate portion of said member to form a shaping
roll, one of said annular members rotatably fit-
ting said first mentioned member, said first men-
tioned member outwardly of said intermediate
portion being provided externally with screw
threads and a portion of said rotatable mem-
ber being provided internally with screw threads
arranged to engage the screw threads on
said first mentioned member, and means for lock-
ing said slidable and rotatable member to said
first mentioned member,

11. In a sheet metal shaping machine, the com-
bination with a support, of a shaft thereon, a roll
assembly comprising a member surrounding and
keyed to said shaft and spaced annular members
arranged to cooperate with a portion of said
member to form a shaping roll, one of said annu-
lar members rotatably fitting said first mentioned
member, a portion of said first mentioned mem-
ber being provided externally with screw threads
and a portion of said rotatable member being pro-
vided internally with screw threads arranged to
engage the threaded portion of said first men-
tioned member, the threaded portion of said slid-
able member being formed with a slot extend-
ing circumferentially thereof to form a section
capable of being deflected laterally, and means
for deflecting said section laterally for locking
the threads on said section to the threads on said
first mentioned member.

- 12. In a sheet metal shaping machme the com-
bination with a support and a shaft mounted on
said support, of a roll assembly on said shaft and
comprising a member surrounding and keyed
thereto and annular members arranged to ro-
tate on said first mentioned member, co-acting
elements between said first mentioned member
and each of said annular members for moving the
latter axially when said annular member is ro-
tated, and ‘means carried by each said annular
member for effecting a locking relation between
said co-acting elements to secure said annular
member to said first mentioned member,

13. A machine as claimed in claim 10 wherein
the locking means consists of a nut threaded on
said first mentioned member.

14, In a sheet metal shaping machine, the com-



bination with & support, of a shaft mounted
thereon, a pair of sleeves keyed to said shaft in
end-to-end relation, the opposite outer portions
of said sleeves being provided externally with
scréw threads, a sectional shaping roll, each sec-
tion of which is rotatably and slidably mounted
on one of said sleeves, & device carried on the

2,353,675 , h 5

outer end of each roll section and provided in-

. ternally with screw threads engaging the screw
.- threads on the adjacent sleeve, and means for

effecting a locked relation between - the screw

§ threads on each device and the adjacent sleeve.

*

CARL M. YODER.




