‘No. 726,691, - PATENTED APR. 28, 1903.
' @. B, JOENSON., '
MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS
OF CURVED OR OTHER SECTION. - o

APPLIOATION\!‘ILED DEC. 9, 1802.
7 SHEETS—SHEET 1.

T 7 H T
i i i ! . i
| i | j i !
| " AN 7k P
eo el oo lelol T on ¢ dg o
O R T B NI _ ' . s
LA U R0 80 oA oA T
;ﬁL_-] ’i_l—' ! 'I (l“"";& . o) (O ‘t‘ o 12)
(o) |’oj: :@’r:) @)ﬁ‘ 1 :-",’@ (E)ﬁ '.—_—_—'ﬂ@) ©) a, (o 0} ) (g: (’__ N\
R R S T A o / HILC %
e L.___l':ni;__h'L-'L_f_‘_ll:c::==1.:'L_ a
—— > T o e e ek ) - -
N o . L . . -
X2) | 7 5| 7 | #] £
nL » . ; 2 M3 - 3\ 3 ]
' l — {b - ' ;
t i : : .
. 7 . : X
WITNESSES T g~ P g . INVENTOR

M @ o dédﬁeyﬁ.%k7w0@

- ATTORNEYS .

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D, ¢,




No. 726,691, T PATENTED APR. 28, 1903,
o | G. B. JOENSON, | ~ |
MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS -

OF CURVED OR OFHER SECTION. . -

APPLICATION FILED DEC, 9, 1902,

"NO MODEL. 7 SHEETS—SHEET 2.

Fr6./%.

- .1,.-_-_f=—=_'-{,-—--,,==_—_=q-———— ———
> i i I i
AN 6 ln Al o A
- AT, o I |
@ 1® @ & @) B|@) e @ f /
, SRR ¥ LV S I
A . & 9.0 ___ (. /gg c
< B% B 2 AT Ormm 4% :
~ = @ lel T Te e
o) »9/,.}-’ Z/ 7{ 71 ~ ’H R : i
; i Il i
t by 1} !
T Jbeo—=d

WITWESSES . ; : | INVENTOR
Codfrey B, ,fpémwy

M Areey S B |

ATZTORNEYS .

THE NORRIS PETERS CO., PHDTO-LITHO., WASHINGTON, D. C.




© No. 726,691, ' ' ‘PATENTED APR. 28, 1903.
_ ¢. B. JOHNSON. '
MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS

OF CURVED OR OTHER SECTION.

APPLIOATION FILED DEC, 8, 1803, .
H0 MODEL, - v .7 SEEETS—S8HEET 3. ~

.

\Nzz72710777

R NN
' A 1 Hp—

1 NN
NN

2

el |
V. iy

Y . . 0\

. i
WITHVESSES ¢ INVVENTOR

. CodtreyB.Jolnsory
W@ | By © S
A o

ATTORNEYS.




No. 726,691. , PATENTED APR. 28, 1903.
, . @, B. JOHNSON. = ,
‘MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS

' OF CURVED OR OTHER SECTION.

APPLICATION FILED DEC. §; 1802,
NO MODEL, s : 7 SEEETS—SHEET 4.

Fr1c6.5. " Fsc.6.
_a. [/ ]

i

INVENTOR ‘
dodﬁ'eyﬂ Sl s0rL

/aM} _ o ATTORNEYS .

WIZNESSES

NORRIS PETERS GO., PHOTO-LITHD,, WASHINGTON, D, ;." .




No. 726,691, - | o - PATENTED APR. 28, 1908,
@. B. JOENSON. ' '
MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS
- OF CURVED OR OTHER SECTION.

APPLICATION FILED DEO. 9, 1902.
NO MODEL, ) 7 SEEETS—SHEET 6.

Fr16.9.
“W

45

al

VN

B

a

Frc.1.

W/T/VEJ‘SE& : IWVENTOR

- GodFreyB. Jobnsor

ATTORNVEYS,

THE NORRIS PETERS CO. #HOTO-LITHO. WASHINGTON, D, C.




No. 726,691. PATENTED APR. 28, 1903,

- G. B. JOHNSON
MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS

OF CURVED OR OTHER SECTION.
. APPLICATION FILED DEC, 8, 1903,

NO MODEL: " 7 SHEETS—SHEET 8.

£5 /
= &2
7“'\‘ VAR I,/;E‘§,(//.7l
K_"‘ ‘f‘\‘ (e _\,\
$3a%- o
v
a

WITNESSES - - WVENTOR
%dﬁqyﬁﬁénJO/z

WM ey B BY

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON. O. C.




No. 726,691.

N0 MODEL,

@ B. JOHNSON, | o
MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS

- OF CURVED OR OTHER SECTION.
APPLICATION FILED DEQ. 9, 1002,

PATENTED APR. 28, 1903,

7 SEEETS—SHEET 7.

%

7
q

Y

LN

2

Y,

I\

2
4 ]

S~

%

BN

//

—

WITVESSES

THE- NORRIS PETERS £0.-PHOTG-LITHA . WASHIMGTON, 0. C.

INVENTOR.
Codirey B. Bohrsorn
B |

ATTORNENS .




10

5

20

,25

30

35

40

45

50

UNITED STATES

PaTeEnT OFFICE.

GODFREY BENINGTON JOHNSON, OF LONDON, ENGLAND.

MACHINERY FOR ROLLING SHEET OR OTHER METAL STRIPS OR BARS OF CURVED OR OTHER SECTION.

SPECIFICATION forming part of Letters Patent No. 726,691, dated April 28, 1908.
Application fled December 9, 1902, Serial No. 134,497, (No model) )

To all whom it may concern:

Be it known that I, GODFREY BENINGTON
JOHNSON, engineer, a subject of the King of
Great Britain, residing at 8 Victoria street;
Westminster, London, England, have invent-
od certain new and useful Improvemeénts in
Machinery for Rolling Sheet or other Metal
Strips or Bars of Curved or other Section, of
which the following is a specification.

My invention rélates to machinery for lon-
gitudinally corrugating or fluting sheet-metal
strips—such, for example, as what are known
as “standards” and ‘“droppers” of approxi-
mately W or other reversely-curved section—
for wire fencing, pales for other fencing,sheet-
zine for guttering and for eapping the sash-
bars of roof-lights, and the like; and it has
for its object to substitute for the ordinary
operations of stamping or drawing in dies a
series of progressive continuous cold-rolling
operations, whereby the metal is gradually
brought at a single pass through the. series
of sets of rolls from the form of a flat strip
to that of the longitudinally-corrugated re-
versely-curved section required. ‘

The invention is illustrated in the accom-
panying drawings as applied torolling strips
of approximately V-section, as shown in Fig-
ure 16, to form fence-standards and droppers;
but it is to be distinetly understood that the
profile of the rolls may be variously modified
to produce work.of other sectional forms suit-
ed fora variety of purposes, suchasareshown,
for example, in Figs. 17 to 20.

Figs. 1* and 1° together form a side elevation
of the machine, the two figures registering
with one anotheron thelinex . Figs.2*and
2° together form a plan view, the two figures
registering on line x z.  In Fig. 2* the portion
comprised between the lines © x and y ¥ is in
section on line 11, Fig. 1%, and in Fig. 2° the
portion comprised between thelinesz wand 2z
is in section on line 2 2, Fig. 1°. Figs. 3and 4
are cross-sections on lines 3 3 and 4 4, respec-
tively,of Figs. 2*and 2°. Figs. 5to12showthe
profiles of the first eight successive pairs of
rolls and the corresponding sections of the
work thereby produced. Figs. 13 and 14 are
respectivelya plan and side elevation of one of
the lateral guides and adjacent parts, Fig. 15
being a part cross-section of the machine,
showing a pair of said guides in operation.

TFigs. 5 to 15 are drawn to a larger scale.
Figs. 16 to 20 show examples of sectional
forms that may be produced for various pur-
poses.

The machine comprises a series of consecu-
tive pairs of rolls A’ B', A? B% &c., having
their main line of bite in a common plane,
the axes of the lower rolls B being journaled
in a lower frame C and those of the upper
rolls A in an upper frame C'. The upper
frame C' is vertically guided by bolts D, fixed
to the lower frame, and is loaded by springs
E, whereby the npper rolls of all the pairs
are pressed firmly but yieldingly down toward
the corresponding lower rolls, the side mem-
bers of the frames C and C' engaging the one
with the other by a tongue and groove, as at
¢, in order to maintain them in correct rela-
tive position laterally. The operative or
shaped portions-of the rolls are situated at
the middle of their length and are constituted
of circumferentially-reéntering portions or
grooves b and circumferentially-projecting
portions or ribs @, a groove or grooves b and
rib or ribs a of the one roll matching a rib
or ribs a and a groove or grooves b, respec-
tively, of the other roll of each pair, the
shaped profile thus formed being varied pro-
gressively for successive pairs of rolls, the
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variation of profile progressing by easy stages -

from the initial to the final forms, as shown
by Figs. 5 to 12, so that each pair of rolls
will perform an equal or approximately equal
share of the work from the inception to the
completion of the desired shape to be im-
parted to the strip. In the example illus-
trated there are eight pairs of rolls of pro-
gressively-varying profile; but I do not limit

-myself to this particular number of pairs,

which may be augmented or decreased, ac-
cording tothe nature;quality,and thickness of
the metal operated on and the form to which
itis to be brought. Inorder tostraighten and

finish the shaped strip, it is preferred to em--

ploy, say, two additional pairs of rolls A’ B?,
A BYof identical form to the rolls A B%and
in succession thereto. In the drawings the

lower rolls B have a central rib a and two
lateral grooves b, while the upper rolls A have
a central groove b and two lateral ribs a,
corresponding thereto; but it will be cbvious
that the relative arrangement might be re-
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versed and that the rolls might be differently
profiled, according to the form of the work to
be produced. It is, however, an essential
feature of the machine that in every pair of
rolls the maximum diameter of the rib or
ribs @ of the one roll is equal to that of the
ribs or rib a of the other roll of the pair and
that the ribs ¢ of all the pairs shall be of
equal diameters. Furthermore, the axes of
the rolls of successive pairs must be placed
progressively closer to each other in corre-
spondence with the progressive increase in
the depth of the grooves b. The length of
the shaped or profiled portions of successive
pairg of rolls measured in the line of the axis
is, of course, gradually diminished for sue-
cessive pairs approximately in correspond-
ence with the contraction in width which the
work undergoes in consequence of the in-
crease of curvature or depth. Itis desirable
that the eylindrieal end portions of the rolls
situated at eitherside of the middle or shaped
portions of the rolls should run in close con-
tact, those o' of the one roll A of a pair with
those b’ of the other roll B of the pair, and
consequently it is necessary that these por-
tions @’ D’ of successive pairs should be of
diametersprogressively diminishing in corre-
spondence with the progressive diminution
of diameter of the rolls measured at the bot-
toms of the grooves b, the diameters of the
portions a b of the two rolls of a pair being
equal and such as to limit the approach of
the shaped portions of the two rolls and in-
sure thatthe spaces between the profiled por-
tions of the two rolls of each pair will be
equal throughout the machine and so much
greater than the thickness of the strip oper-
ated on that the latter will not be nipped be-
tween the grooved part b of one roll and the
rib a of the other roll of a pair, but will econ-
tact only or mainly with the salient portions
of the one and the other of the two rolls, so
that the rate of feed or travel shall remain
uniform throughout the machine. The up-
per and uander rolls of all the pairs are posi-
tively driven at equal angular velocities.
This may be done by worm-gear or by spur-
gear or by the two combined. Forinstance,
the lower rolls of all the pairs may be driven
from a longitudinal shaft common to all and
having worms in gear with worm-wheels on
the roller-axes, the upper rolls of all the pairs

either being driven from the lower rolls by-

equal spur-wheels or beingdriven byasimilar
worm-shaft preferably mounted at the other
side of the machine, both worm-shafts being
positively driven from the same main shaft.
In the example illustrated spur-gear is used,
the rolls A’ B’ of the first pair having their
axes geared together at both ends by equal
pinions ¢’ ¢’ and f’ f’ and the pinions ¢ on
the axis of the upper roll A’ of the first pair
being driven by pinions p on a transverse
shaft ', provided with a belt-pulley P and
fly-wheel W. The upper rolls A’ A2, &e., of
all the pairs are geared in continuous series
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by equal pinions e’ €%, &e., keyed upon their
axes, the pinions ¢’ ¢*, &c., gearing together
through intermediate or idle pinions g, turn-
ing on studs ¢, fixed to the framing C’, while
the lower rolls B’ B &c., of all the pairs are
similarly geared by equal pinions f' f?, &e.,
upon their axes gearing together through in-
termediate oridle pinions ¢?, turning on studs
g%, fixed to frame C, the pinionse’ ¢?, &e., be-
ing at one side and the pinions f’ f?, &e., at
the other side of the machine. The rolls of
each pair therefore have their adjacent sur-
faces running in the same direction, all the
pairs being similarly rotated at the same an-
gular velocity, so as to carry the strip onward
without any tendency to cause it to become
buckled in the direction of its length. The
axes of any one of the intermediate pairs of
rolls might be provided with fly-wheels in or-
der to store power and assist in the transmis-
sion of power to the succeeding pinions, or
any of the intermediate pairsof rolls might be
directly driven with the same object

Intermediate of each two successive pairs
of rolls are placed pairs of guides H for lat-
erally compressing the partially-shaped strip
as it passes from one to the other of the sue-
cessive stages of the operation, the position
of each pair of guides being so adjusted as to
laterally contract the width of the work to the
extent necessary to prepare the sirip for en-
trance between the shorter profiled portion
of the next pair of rolls, whereby the con-
traction consequent on the increased depth
of curvature imparted by those rolls is ren-
dered permanent, the action of the guides tak-
ing effect mainly on the leading end of the
strip. To reduce friction and avoid wear of
the guides, their acting faces would be preif-
erably constituted by rollers suitably shaped,
each guide comprising, preferably, two sue-
cessive rollers /i 7/, turning on vertical axes
in a block H, fixed to the side frame C, the
successive rollers 1 i’ of a guide being set
progressively nearer to the center line of the
machine, so that the rollers 2 will bear against
the edge of the strip Z (see Fig. 15) as it comes
from the preceding pair of shaping-rolls and
press the strip inward sufficiently to lead it
to the succeeding guide-roller 7/, by which the
strip is further contracted, so as to lead ifi
fairly to the operative or shaped portion of
the next succeeding pair of shaping-rolls.

The guide-rollers 2 1/ are of concaved form
and of rather larger diameter at the lower
end, so as, while causing the edge of the strip
to be pressed inward, to permit it to readily
accommodate itself to the change of cross-
sectional shape of the strip. "To prevent the
strip being deflected upward or downward,
additional guide-rollers %, adapted to engage
the edges of the sirip, may be mounted above,
as shown, or beneath the rollers i I', with
their axes at right angles to those of roll-
ers I 1.

Two or more pairs of guides J, which may
be similar in construction to those, II, above
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described, are provided at the feed end of the
machine for the purpose of insuring the strip
being correctly presented to the first pair of
rolls.

The pressure of the springs E may be regu-
lated by nutsd, and the upper frame C' being
free to rise by the compression of the springs
the upper rolls are self-adjusting to suit the
gage of the strip to be rolled.

I claim—

1. A machine for longitudinally corrugat-
ing or fluting sheet-metal strips consisting es-
sentially of successive pairs of rolls positively
driven at the same angular velocity, the cen-
tral portions of-the rolls being shaped by be-

ing formed of circumferential salient and cir- |

cumferential reéntering surfaces each match-
ing the conversely-shaped surface of the other
roll of a pair, said shaped portions varying

rogressively for successive pairs but the
prog y ! p

maximum diameters of all the. rolls being
equal, while the minimum diameters progres-
sively diminish for successive pairs of rolls,
whereof the axes are set progressively closer
together as specified.

2. A machine for longitudinally corrugat-
ing or fluting sheet-metal strips consisting es-

sentially of successive pairs of rolls positively -

driven at the same angular velocity, the rolls
having central shaped portions and plain cy-
lindrical end portions runningin contact with
each other, the shaped portions being formed
by circumferential salient and circumferen-
tial reéntering surfaces those of each roll
matching the conversely-shaped surfaces of

the other roll of the pair and varying pro- |

gressively for successive pairs in sueh man-

3

ner that the maximum diameters of all the
rolls remain equal while the minimum diam-
oters progressively diminish for sueccessive
pairs of rolls, the diameters of the eylindrical
end portions being equal for each pair but
progressively diminishing for successive pairs

40

of rolls and being so proportioned as tolimit -

the approach of the shaped portions of the
two rolls of a pair toward each other and pre-

_serve such clearance between them relatively

to the thickness of the strip operated on as
to prevent contact of the reéntering parts of
either roll with the strip, as specified. -

3. A machine for longitudinally corrugat-
ing or fluting sheet-metal strips consisting es-
sentially of successive pairs of shaped rolls,
the successive pairs of rolls being shaped pro-
gressively and being set with their axes pro-
gressively closer together and all positively
driven at the same angular velocity, in com-
bination with pairs of lateral guide-rollers in-
termediate of successive pairs of shaping-
rolls, the guide-rollers having their axes at
right angles to those of the shaping-rolls, and
the guide-rollers of successive pairs being set
at progressively-diminishing distances apart
s0 as to be adapted each pair to receive the
strip from the preceding pairof shaping-rolls,
and by pressure-against the edges of the strip
to contract it laterally to an extent sufficient
to prepare it for entry between the next suc-
ceeding pair of shaping-rolls as described.

GODFREY BENINGTON. JOHNSON:

Witnesses:
T. W. KENNARD,
C. G. CLARK.

45

50

55

6o

65




