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UNITED STATES PATENT OFFICE. 
ROBERT KOENIG, OF NEW YORK, N. Y., ASSIGNOR TO THE PHENIX TUBE 

COMPANY, OF JERSEY CITY, NEW ERSEY, A CORPORATION OF NEW 
JERSEY. YACH NE FOR RCNG SES. 

Specification of Letters Patent. Patented May 1, 1906, 
Application filed July 14, i904, Serial No. 216,455, 

to ?tic, it for, it 7 (at conce'12. 
Beit known that I, RoBERT KoeNIG, a citi 

zen of the United States, residing in the bor 
ough of Brooklyn, in the city of New York, 
county of Kings, and State of New York, 
have invented a new and usefui Machine for. 
Rolling Tubes, of which the following is a 
specification. 

Myinvention relates to a machine for form 
ing tubes from flat material, particularly cold 
sheet metal, an operation which is ordinarily 
and so far as I am aware has in a practical 
commercial way always been performed by 
drawing a sheet or strip of metal through a 
drawing-plate upon a draw - bench, a tag 
which can be readily passed through the hole 
in the plate and grasped by the tongs having 
first been formed at one end of the sheet or 
strip. 
The object of the invention is to save the 

tire, labor, and waste involved in the prepa 
ration of the sheet of metal for the drawing 
plate and to provide a machine which will 
not only roil tubes from flat material without 
previous manipulation, but will also, with no 
greater operating expense, materially in 
crease the output over that obtained by the 
present draw-bench practice. attain this 
object by the mechanism hereinafter fully 
described, and pointed out in the claims, and 
illustrated in the accompanying drawings, in 
which 

figure 1 is a front elevation of the entire 
achine Fig. 2, a pian thereof; Fig. 3, an 

{{ 
!, a longitudinal vertical section on the 

ire 44 of Fig. 2; and Fig. 5, a detailed plan, and 
Fig. G a longitudinal vertical seetion on the 
ine is {3 if fig. 5 of a part of the achine. 

ill; reference-linerais indicate sini 
li' parts througll)ut the several figures of the 

the inachine, to which power is supplied to 
'x' rate the rollers, hereinafter referred to, by 
ea is if a self-pulley 1 () shaft 12, which 

is journalyti in tiger's 13, secured to the tin 
s y 

; : i e ilies. 
: tarting-rollers 

'i it it is v }n: a by y : the 
: i: sist its spective v, viii. 

iion of the finishing end of the machine; 

and near one end of the able. 1 he upper or male roller rests mornilly upon and is Sup 
ported by the lower relier, its convex face 14" 
Sitting into the corresponding concave face 
15 of the latter; but when in operation a 
sheet or strip of metal, as 2(), is fed between 
them, the upper roller rises, its upward move 
ment and the pressure with which it bears on 
the sheet or strip being regulated by set 
screws 21 22. These rollers are rotated posi 
tively in the direction indicated by the ar 
rows, Figs. 1 and 4, by a gear-train compris 
ing the gear-wheels 23 24 25 29 303132, the 
two latter being mounted, respectively, on the 
shaft 17 of the lower roller and shaft, 16 of the 
upper roller, gear 31 (not shown) meshing 
with gear 30 on one side and with gear 32 in 
mediately above it. 
Two finishing-rollers 33 34, each with a 

groove 33°34', semicircular in section around its face, are mounted vertically one above the 
other on shafts 27 2S, respectively, which 
shafts turn in vertically-sliding journal-boxes 
in standards 35 36, secured to the upper side 
of the table, shaft, 27 having an additional 
bearing in a third standard 37. The upper 
roller rests upon and is supported by the 
lower roller, and their faces are kept in con 
tact by set-screw's 38 39. The rollers are ro 
tated in the direction indicated by the ar 
rows, Figs. 1 and 4, the lower rollier by the 
gear-wheels 23 2i, the latter mounted on its 
shaft 27, and the upper roller by a gear-wheel 
26 on its shaft 2S, which meshes with a gear 
wheel 25 on shaft, 27. 
A series (here shown as three in number) of 

inter mediate grooved rollers 40 41. 42, ar 
ranged in pairs, revolve freely on anti friction 
rollers on vertical shafts 43id 45, which are 
set in cylindrical sockets in the upper side of a 
horizontal bed-plate 46, bolted to a flanged. 
web 47, secured to the upper side of the table 
and are held therein by set-screws 48 4950. A top plate 51 provides upper bearings for 
the vertical shafts and rests upon shoulders 
thereon, being secured there to by nuts 52 53 
51. That part of each shaft on which the 
rollar revolves (13 of shaft. 43) is eccentric to 
is main axis, and eaci roller is thereby iilade independently adjustable horizontally and 
("in be moved toward or away frt-lii its coin 
panion and each pair brought into a linement 
with the star,ing and finishing roller by 
tlirning tie shaft around in its bearings, first 
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loosening the set-screw and nut (4S and 52 in 
case of shaft 43) and then tightening them to 
retain the adjustment. The grooves around 
the faces of each pair of intermediate rollers 
are alike; but those of each pair differ from 
those of the other pairs, the series being so 
designed and arranged as to take the sheet or 
strip of material as it comes from the starting 
rollers and roll it progressively into the sub 
stantially tubular form in which it is received 
by the finishing-rollers. The groove 40% of 
the first pair of rollers 40 has a plane upper 
side and a lower side and bottom formed by a 
tapering concave surface which intersects the 
plane upper side at an angle. Rollers 41 of 
the Second pair have a groove 41", similar to 
that of the first pair, except that its tapering 
surface is somewhat more concave and con 
nects with the upper plane surface by a com 
paratively sharp outward curve. The groove 
42" of the final pair of these rollers 42 is ap 
proximately semicircular in section and a 
little larger in size than the groove of the fin ishing-rollers. By thus shaping the periph 
eral grooves of these intermediate rollers the 
upper sides of the grooves serve to press the 
-central portion of the sheet or strip of mate 
rial down against and to conform it to the 
curvature of the lower sides of the grooves, 
and I am thereby enabled to do away with 
the guides, spindles, Ör other mand reis here 
tofore found necessary in machines of this 
class. 
A plate 55, attached to the bed-plate 46, 

affords a support for the material as it is fed 
from the starting-rollers to the first pair of in 
termediate rollers, and a second plate 56 serves 
a similar purpose between the first and second 
pairs of interimediate rollers. Parallel guide 
strips 57-58, bolted to a plate 59, which is 
imounted on a flanged web 60, form a guile 
way in which the material is fed to the ima 
cline. 
The operation of the machine, as herein 

alove described, is as follows: A sheet, or 
strip of flat, in laterial is started through the 
guideway to the starting-rollers, which draw 
it in, curve it, along-its longitudinal center, and 
feed it through the intermediate and to the 
finishing rollers. The first pair of interine 
diate rollers iurns up the sides and further 
curves the center of the sheet or strip, while 
the next, pair turns in its edges and at the 
same time maintains the central curve, and 
the last pair curves its sides and brings its 
edges nearly together. The finishing-roller's 
then seize the substantially tubular strip, 
bring its sides together to close the tube, and 
feed it out of the machine. 

In many cases one tube is fitted in and 
used as a lining for an outer tube or shell 
as, for example, in the manufacture of iron 
lined brass tubing-and in order to avoid a 
separate operation for the insertion of one 

ing-rollers into the outer tube. 

819, i43. 

performed by hand, I provide an attachment 
for my machine by means of which the end of 
an outer tube, previously formed, is held 
close to and in a linement with the opening 
formed by the grooves of the finishing-rollers, 
so that the lining-tube as it is rolled up in the 
machine can be fed directly from the finish 

This attach 
ment consists of two clamping members, a 
lower member (51, which is supported hori 
2ntally upon two standards 6263, secured 
to the upper side of the table behind the fin 
ishing-rollers, inct an upper member or lever 
64, which is hinged to the lower member at 
one ent, as at 65, and is provide with a han 
cle 66 at its other end. Clamping-blocks 67 
6S, each having a longitudinal groove 67 GS 
of semicircular section in its contact-face, are 
set t "ansversely into and secured to the inner 
sities of the clamping members respectively, 
and when the clamping members are brought 
together these grooves form a cylindrical 
opening in alinement with the opening be 
tween the grooved finishing-rollers, in which 
the end of an outer tube 69 may be placed 
and held, as shown in Fig. 4. When not re 
cuire for Ise, this attachment may he re 
moved entirely, or the lever may simily be 
thrown back and the face-block tan noit of 
the lower clamping member, if necessary. 
While have (lescribed a machine adapted 

t; rolling tubes of circular cross-section, 
wish it understool that I do not limit myself 
tiere! (), since it is obvious that, changing 
the for in of tile grooves of the finishing-roll 
ers and peria's one or more pairs of interne 
diate rollers tubes having an elliptical or 
other shaped section may be made equally as 
wei, and other modifications inlay be made 
both in the construction of the machine and 
in the arrangelinent of its parts without de 
parting from the spirit of my invention or 
losing the advantages to be obtained there 
from. 
What I claim as rew, and desire to secure 

by Letters Patent, is- - 1. In a machine for rolling tubes, the com 
bination of starting and finishing rollers and 
one or more pairs of inter mediate rollers, to 
feed a sheet or strip if material and roll it 
progressively front a flat to a tubular shape, 
said inter mediate rollers being placed hori 
Zontally and provided with peripheral grooves 
so shaped that the uppel sides of said grooves 
will press the (eitral portion of the sheet or 
strip of imaterial down against and conform 
it to the slapse of the lower sides of said 
grooves. . . 

2. In a achine for rolling tubes, the com 
bination of a pair of starting-rollers, a pair of 
finishing-rollers, and one or more pairs of 
horizontal intermediate rollers, said interme 
diate rollers having peripheral grooves so 
shaped that their upper sides will press the 

65 tube within another, an operation heretofore sheet or strip of material down against and 
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conform it to the shape of their lower sides, 
and means for positively rotating one or more 
of said pairs of rollers to feed the sheet or 
strip of material through the machine. 

3. In a machine for rolling tubes, the com 
bination of positively-rotated starting and 
finishing rollers, and one or more pairs of 
loose horizontal intermediate rollers provided 
with peripheral grooves so shaped that their 
upper sides will cause a sheet or strip of ma 
terial to press down against and conform) to 
the shape of their lower sides. 

4. In a machine for rolling flat sheets or 
strips of material into tubes, the combina 
tion of male and female starting-rollers, 
grooved finishing-rollers, and a plurality of 
sets of horizontal intermediate grooved roll 
ers the grooves of each set differing in shape 

from those of each other set and so shaped 
and arranged that the upper sides of the 
grooves will cause the sheet or strip of mate 
rial to conform to the shape of their lower 
sides and thereby progressively advance the 
curyature of the sheet or strip from the pre liminary shaping given it by the starting 
rollers to approximately the finished shape 
which it receives in passing through the fin 
ishing-rollers, and means for feeding the 
sheet or strip through said rollers. 

In testimony whereof I have hereunto 
IeSS0S. 

ROBERT KOENIG. 
Witnesses: 

ALBERT CoNNELLY, 
WILLIAM H. CRow. 

signed my name in the presence of two wit 
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