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Application filed December 21, 1905,

o all whom it may concern:

Be it known that I, uonx S,
citizen of the United States,
Coatesville, l’unmyl\(\nl‘., liave
certain Tmprovements in Tube-Mills,
which the following is a specification.

My invention relates to certain mprove-
ments in mills for cold rolling a strip of
melal into the form of a tube with lapped
edges so that the blank thus produced can
le lmsxed through the welding machine and
completed.

The main object of my invention is to so
construct a wmill that the tube blank after
being formed into an open tube is completed
and Jappcd over a mandrel or ball so as to
produce a cylindrieal tube with the edges
properly lapped.

A further object of the invention is to
provide means whereby the several mill
housings can be adjusted independently on
a base so that they can be spaced the proper
distance apart according to the blank being
iormed

A still further object of the invention is to
provide means by which the plate can_ be
properly guided through the null. :

It will be understood that my invention is
partien]arly adapted for cold rolling a blank
into the form of a tube and that the blank
after Deing bent to the proper form is
heated and passed throngh the welding ma-
chine to be completed and the loxmltudmal
rih formed by the overlapping portion of
the blank is reduced in this last step.

leretofore lap tube blanks were heated
and drawn thmuoh a beil, but by my inven-
tion the metal is bent cold by passing the
blank through a series of rolling mills and
over a mandrel.

In the accompanying drawings:—Higure
1, 1s a plan view of my improv ed tube 1011—
ing mill; Iig. 2, is a side view; Fig. 3,15 a
view of a blanl qhowmo the different st 1ges
in the formation of the mbe' figs. 4, 5, b, 7
S and 9, are sectional views tlnoxloh the dif]
ferent rolls of the mill, the blank being
’ml\en on the different lines indicated in Imr
3 of the drawings: Fig. 10, is a sectional
view through the Tast three 10]1%. Tigs. 11
and 12, are views of the rolls shown in 17 1g%.
8 and 9; Iig. ‘3 is a view of the voller Omde
and Qu])port for the rod of the manc :1'e1
g, 14, is ‘L sectional view on the line
14—»~1L ftig. 13; Fig. 15,15 a view of a madi-

Worrm, a
residing  at

ot
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mv mted ‘
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Patented ]*m, 19, 1916,
Serial No. 29%,858.
fication of the last pair of rolls; Fig. 16,
a view showing a mandrel bd\\'een two so,ts

of rolls. |

In the present instance A, A are two lon-
gitudinal foundation beams which support
1110 entne structure.

, B3, B BY B B® are independent

null xtrncturos, thin hnuxnm\, 2 and b* of

each structire béing connected by base por-

tions 4. Each mill structure is mtabn

clamped to the beams A and can Le adjusted

one independently of the other on said
beams when desired.

Mounted in the housings are the two voll
shafts ¥ and I and the rolls ave mounted
between the housings 22, 1? and the gears f
and ¢ by which the two shafts are m“ned
Logcther are mounted between the hous sings
0’y 07, The shafts I and ¥ are PI"‘il‘ldb]\
made in sections coupled together in the
ordinary manner so that the rolls can be
adjusted toward and from each other. ¢, ¢
are adjusting serews for adjusting the up:
per roll m respect to the lower one and ¢
15 a spring mounted on a hooked stud ¢,
this stud engages the upper bearing and the
spring tends to keep the bearing up against
the screw.

On one end of cach mill siruc(m'o s a
bracket 5% in whiceh is mounted the hub of a
bevel pinion d, and passing through the
several bevel pinions is a longitudinal driv-
ing shaft D which extends the full length of
the machine and can be driven in any snit-
able manner. The shaft has a spline
throughout its entive Ieugth and the bevel
pinions have keys which entor the spline so
that while the pinions can be moved Iongi-
tudinally on the shaft when the mill strue-
tures are adjusted they mist turn with the
shatt. Ou the lower shaft T oof cach mill
structure is a bevel wheel 7 which moshes
with its 1051)0011\ ¢ bevel pinion 4 and on the
shaft K is a gear wheel ¢ which meshes with

a gear whe“l 7 on the upper shaft F of the
nnll. as clearly shown in Ifig. 2 of the draw--

ing.

Cis a voller table mounted in front of the
first of the series of rolls so that the blank
or skelp to be converied into a tube can be
fed correetly to the rolls. The blank is
gradunally bent from a flat to a U-shape in
the first serics of mﬂ\ and i in the last series
of volls from ! he Usshape to &

50

he vound.  The

| lower roll ¢/ of the first mill B’ is slightly
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grooved and the upper voll # is shaped so
as to force the metal against the grooved
lower roll, bending -the blank as shown in
Fig. 4. The lower roll 22 of the mill B? is
grooved, as shown in Fig. 5, and the upper
roll /* is narrower than the roll //, tending to
force the central porticn of the blank mors
into a U-shape, as shown in Fig. 5. The
lower roll ¢? of the mill B* has a deep groove
and the upper roil #° is narrow so as o en-

ter this groove and foree the blank into the |

shape shown in ¥Fig. 6. The upper roll f*

and the lower roll ¢* are hooth grooved
shown in Fig. 7, so as to give the initial bend
to form the tube, the edges of the blank be-
ing bent in as shown. The lower roll ¢f of
the mill B® is grooved and the upper roll f°
is also grooved and has a rib 7, one adge of
the ib is beveled so as to fity the scarfed edge
of the blank while the other edge of the rib
forms a positive shoulder against which the
other edge of the biank rests, the groove on
this side of the blank being deeper than the
one on the opposite side, insuring the proper
lapping of the edges of the tnbe when pre-
sented to the final pair of volls. The rolls
e® and f° of the mill B* ave shay
the tube will assume a perfectly ro
The tube blank as it passes throug 3
is shaped over a mandrel 4 carried by & rod
which is supported in the present i
from the housing of the mill B+, 7T
/% has a groove f* which allows for the recen-
tion of the overlapped poriion of the tube
which is rolled down when the two edges of

as

o
—

==
i
2
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T

the tube are welded together in another ma-

chine. .

Secured to the front of each of the hons-
ings, with the exception of the first. is a
551 , b " EES
late G having bearings g7 for o rol
B ¥y

shaft upon which guide rollers are mount
This plate is slotted at ¢” and the confining
bolts are passed through the slots in
plate, by providing the plste with th
it can be raised and lowered to adiust
rollers in respect to the passes betwsen the
rolls. Carried by each plate is a bracket
guide (', shown clearly in Fi

o8, 13 and 14,
which is adjustably secured to the plate so
that it can be raised and lowered in respect

to the rollers. The guide brackets &/ are
£

preferably shaped to conform to the shape |
¥ I shay
-

of the blank at the different passes in the
rolls.

The shaft (% of the mill BR* carries fwo
flanged rollers ¢2 spaced a sufficient distance
apart so that the flanges will engage the
egges of the skelp or blank. 'Th

e shafy G°
of the mill B® has two flanged vollers ¢
placed closer together than the rollers y*
and the shaft G* of the mill B* has two
flanged rollers ¢*, as indicated in Figs. 13
and 14, spaced apari, and ed by the
shaft G is a bracket I” having

ing an estension
bolted to the plate G and attached to this

brackst is a rod I earrying the mandrel or
1

ball 4, as clearly shown in Fig. 10. The

shaft G® of the mill B° has a double flanged-

roller, as illustrated in Fig. 1, and the shaft
G° of the mill B has a grooved roll corre-
sponding somewhat in shape to the roll /5 of
the mill BY, retaining the two edges of the
Biank in proper position so as to insure the
Iwp being properly made when the blank is
passed between the final pair of rolls.

While T have shown the bracket I’ to
which the rod I is attached secured to the
third from the last mill, the vod passing
through three sets of rolls, the bracket may
be secured to any mill desired and instead
of the mandrel being mounted only between
the last pair of rolls e® and ¢ another man-.
drei <" may be mounted between the next to
the last pair of rolls, as shown in Fig. 16, so
that the blank will be formed around a man-
in this pass as well as the last. Instead
of making the rolls of the last pass as shown
in ¥igs. 9 and 12, the rolls may be made
] in Fig. 15, the upper roll being
d
2

=
w
%)

3
&
&
:l
]

to a sufiicient depth to allow the
es of the blank to properly overlap,
shown in said figure.
The blank is preferably scarfed before be-
bent into shape and it will be noticed
in the present instance, the first three
rolls bend the blank from a flat to a
U-shape and the last three sets of rolls bend
thie blank from the U-shape to the round.
By my invention T am enabled to make an
accurate cylindrical tube of the lapped
type, keep the blank absolutely under con-
trol while it is being converted from the (lat
te a cylinder, adjust each individual mill
without interfering with the other mills,
and, in the event of a breakdown on one mill,
it can be displaced by a duplicate without
dismantling the entire train. '
I elaim s~ o
1. In 4 machine for rolling a blank having
rfed edges info the form of a tube with
vverlapping edges, of a series of upper and
lower rolls, the lower volls of the serics be-
ing grooved and the upper rolls being shaped
fo enter the grooves of the lower rolls and
to bend the tube biank into the form of a
frough, & roll grooved and shaped to receive

i)

B
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Q-
£

I
[£2 It
€

Son
pori?

the scarfed edges of the blank and to hold
the said blank central, a series of rolls

shaped so as to closg the tube and allow one
edge of the blank to overlap the other, and a
mandrel mounted befween one of said last
series of rolls over which the tube is formed.

2. The combination in a tube mill of two
lengitudinal under cut foundation beams,
housings independently mounted on said
beams and spaced a given distance apart,
means for clamping the sald housings to the
beams se that they can be longitudinally ad-
justed, a longitudinal driving shaft, rolls
carried by each set of housings and gearing
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between the rolls and the driving shaft, sul-
stantially as described.

8. The combination in a tube mill, of a
foundation, mill housings independently
mounted on said foundation, upper and
lower rolls mounted in each housing, a driv-
ing shaft longitudinally arranged 1 respect
to the mill, a bevel gear wheel mounted on
one of the roll shafts of each mill housing,
a series of bevel pinions splined to the said
driving shaft so that it can slide longitudi-
nally on the shaft but must turn with the
shaft, and bearings projecting from each
housing carrying the said bevel pinions, the
pinions bemg geared to their respec-
tive bevel wheels, substautially as. described.

4. In a machine for bending lapped tubes
from scarfed blanks, of a train of rolls, the
first series of the train forming a blank from
the flat to the trough shape, the last series
forming the blank from the trough to the
lapped tube, the upper roll of the second
fram the last mill having a rib shaped to
seat the scarfed edges of the tube, one out of
line with the other, substantially as de-
scribed.,

5. The combination in a machine for bend-
ing lapped tubes from scarfed blanks, of a
serles. of rolls arranged to shape a. blank
from a flat strip with searfed edges to a tube
with one edge overlapping the other, the
npper roll of the last mill having a groove
for the reception of
the tube, with a cylindrical mandrel nmomnt-
ed between the upper and lower rolls of the
said last mill so that the rib formed by the
lapping will be only on the esterior of the
tube, substantially as described.

6. The combination in a tube bending mill,
of a series of mill housings, upper and lower

-rolls mounated in cach housing, a plate se-

cured to each housing, a shaft carried by
each plate, guide rollers mounted on the said
shafts, a bracket guide also mounted on the

the overlapping edge of -

8

[ plate below the rollers so that the blank as
1t passes from one mill to the other will be

stantially as described.
‘7. The combination in a tube bending mill,
of a series of mill housings,

I
/ guided by the rollers and the bracket, sub- -
|

upper and lower
| rolls mounted in each housing, said rolls
| being shaped so that the blank will be con-
f verted from a flat stvip to a round tube with
I lapped edges, a series of roller guides be-
{ tween the several mills, and a-series of brack-
;’ ets under said rollers, both the rollers and
{ brackets being adjustable, substantially as
| described.

. 8. The combination in a tube bending mil], -

i of u series of mill housings, upper and lower
| rolls carried by ecach housing, guide rolls
i secured to the housings, shafts having bear-
| ing~ carried by the said housings, a bracket
' mounted on one of the said shafts, a rod se-
| cured to the bracket, and a mandrel secured
| to the rod and mounted between g pair of
' the abové mentioned rolls, substantially s
| described.
9. The combination in a tube bending mill,

’ of a series of mill housings, upper and lower
| volls mounted in each housing, a plate se-
| cured to each of said housings with the ex-

ception of the first, shafts carried by the

said plate, guide rollers mounted on the said
| shatts, one set of guide rollers being spaced
!-:11):11't, a bracket mounted on the shaft be-
| tween the said rollers and having an exten-
f’ sion secured* to the plate, a rod carried by
i the said bracket
| between the rolls, and a mandrel on the rod,
! substantially ‘as described. .
, In testimony whereof, T have signed my

name to this specification, in the presence of
J two subscribing witnesses, '
|
|

JOHN S. WORTIL
Witnesses: ’ :

Winan S. G. Coox,
Hexry Howsox,

and extending rearwardly.
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