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Lo all whom it may concern:

Be 1t known that 1, uOI'I'N >.
citizen of the Uniled States,
Coatesviile, _1”{‘1111:3}?11-;1111&*, have
certain Improvements m Tube-Mills,
which the following is a specification.

e Qltilllﬂ

My invention relates to certain lnprove-

iments in mills for cold rolling a strip of
metal into the form of a tube with lapped
edges so that the blank thus produced can
be 1m-~ed through the welding machine and

| LUlllplEtQ(l

The main object of my invention is to so
construct a mill that the tube blank after
being formed mto an open tube is completed
and Ta pped over a mandrel or ball so as to

pl(}duue a cyhndrieal Hibb with the edges ;

properly lapped.

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

A still further object of the invention is to
provide means by which the plate can be
prol:;mh"trmded through the mull. -

It will be understood that m y 1vention 1s
particularly adapted for cold r olling a blank
into the form of a tube and that the blank
after being bent to the proper form is
heated and passed through the welding ma-
ahme to be (:01111}}{3{er1 and the longitudinal
rib formed by the overlapping portion of
the blank is reduced in this last step.

1leretofore lap tube blanks were hea fed |

and drawn thr {:)mrh 1 bell, but by mny inven-

tion the metal is bent cold by passing the

plank through a series of rolling mills and
over a m‘mfh{,l

in the accompanyiug drawings ——_ﬂlﬂillL
I, 1s a_plan view of my improv ed tube mll
mﬂ mill; Mig. 2, 1s a side view; Ifig. 3, 1s a
view of a blanl h{mfmﬂ the dlﬁ{}l‘ent %.t Lges
in the formaiion of the mbe' ffigs. 4, 5, (:- {
S and 9, are sectional views tln ouﬂh tlm dll
ferent rolls of the miil., the blanh being
t‘llxel”f on the Lhﬁel ent luwa mdlmtcd 1n H1g.
3 of the drawings: l*}n 10, is a sectlmml
view through the last three 10]1% Figs. 11
and 12, are views of the rolls showt in Ifes.
8 and 9; 1M1g. l3 15 a view of the roller mude
and C:u])],.mt for the rod of the mane :181
I 10, 14,

]j lg- -l"_}:g lh -'..L

Worrm, a !
at
invented
of

, 18 a sectlonal v:iew on the hnc'
5 1414, Fig. 13

fication of the last pair of rolls; Fig. 16, is
a view showing a mandrel betw QPH {wo sets
of rolls.

[n the present instance A, A are fwo lon-
ortudinal foundation bmma which support
lhv entirve structure. |

B, B, B, B B, I3 are independemt
nitil sllucture&, i h'“ill‘*wlll”w 07 and H* of

each structnre bemﬂ conneeted | )y bage vor-
tions 4. Iach mll' structure 13 smmbu

clamped to the beams A aud can be adjusted
- one 1mndependently

of the other said

o1
beams when desired.

Mounted _thL housings are the two roll
shafts ¥ and ¥ and the ”{)Hb aTe mountad

between the housings 02, 5% and the gears 7

and ¢ by which the two shafts are geaved

together are mounted between the housings

ZJ’, O, "The shatts I and I are p!“il‘ldbl"‘f’
made 1 sectious coupled together in the

ordinary manner so that the rolls can be

- adjusted toward and from each other. ¢y 0

are adjusting serews for adjusting the up-
per roll m respect to the lower one and ¢
15 a spring mouuted on a hocked stud ¢,
t.11~3 stud engages the upper bearing and the
SPring tends to eep the bearmng up against
the screiw.

On one end of ecach mill structure i a
bracket 5* in which 1s mounted the hub of 4
bevel pmion J, and passing threugh the
several bevel pimons 1s o Imwiimlum} driv-
ing shaft D which mtv—mh the tull length of
the machine and ean be driven in any snit-
able manner. The shatft has a  spline
‘tlm}uﬂhwi its entive length and the bevel
plmoﬂcs have keys whieh entor the spline so
that while the pinions can be moved longi-
tudmally on the slm:i when the mill strue-
tures are adjusted they must turn with the
shaft.  Oun the lower xhaft ¥ of cach mili
structure 1s a bevel wheel «” which 1110511&
with its respeetive bevel pinion 4 and on the
shaft K s a gear wheel ¢ which meshes with

2 Qe wheel 7 on the upper shatt F of the 1

1111“.. as c]mrlv shown 1n 1 10, 2 of the draw-

111”‘

C s a roller table mounted in front of the
nrst of the series of rolls so that the blank
or skelp to be converied into a tube can be
fed correctly to the rolls.
eradually bent from a flat to a U-shape in
the first series of volls and i in the last series
of voils hum he Usshape 1o the vound.  The

- 1t i, L.-I

view of an mrﬂl- | lower roll ¢ of the first il B’ iy ﬂwhaly

The blank is'
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grooved and the upper roil /7 s shaped so
as to force the metal against the grooved
lower roll, bending the biank as shown 1n
g, 4. The lower _mﬂ 2* of the mill B2 is
grooved, as shown in Fig. 5, and du’l pper
roll 12 is narrower than the rm} /", tending to
force the central portion of ithe blank more
into a U-shape, as Dhmfn in Fig, 5. The
lower roll ¢® of the mili B has a deep groove
and the upper roll 7° is narrow so as to en-
ter this groove and force the blank into the
shape shewn in Kig. 8. The upper roll
and the lower roll ¢ are ;Jaath groovedd as
shown in ¥ig. 7, so as to give the iritial bend
to Torm the tube the edgﬂs of the blank be-
ing bent in as shown. 'The lower roll &f of
the mill B%is ﬂrooved and bhe upper roll f°
15 also grooved and nas a rib {7, one edge of
the rib 1s beveled so as to ms the gearfed ed ge
of the blank while the other eclge of the
forms a pasmve bhouu:tez cmwn whicn the
other edge of the bianlk TN% the groove on
this side of the biank being « ceper than the
one on the {}pimc.le,e side, insuring thﬁ proper
1app1ng of the edges of the tube when pre-
sented to the final pair of rolls. The rolls
e® and
the tube will assume a perfectly roun d shape
The tube blank as it passes through this il
1s shaped over a mandwl i carried by a rod Z{
which is supperted in the nresent instan
from the housing of the mili B The 1‘*@11
7° has a groove ]““ which allows for the recen-
tion of the over lapped poriion of the abf--
which is rolled down when the two edges o
the tube are welded together in .,m}iﬁﬁer ma-

1_..’,..._

chine.

wecured to the front of cach of the hons-
ings, with the exception of h._, ﬁf’SL 15 @

hte (G having bearings f;/- g for a
smft upon Which guide 1‘01 ATE 3
This plate is slotted at q’ :md ‘tm confining
polts are passed through the slots in '-tha,,
plate, by providing the plate with ”m ¢ Stots
it can be raised and lowered to ad just the
rollers in respect to the passes bebwaen fhe

roils. Carried by each plats is a b weked
guide G, shown clearly in .";:E?igs. i3 and 14,
which 1s ad]ubtabw secured to tne plate 50

that it can be raised and To*ﬁm ed in respect

to the rollers. The Gmde hracket "}’ are

preterably shaped to conform to the shape
oif the blank at the different passes in the
rolis.

The shaft G2 of the mill B3? carries two
flanged rollers ¢? spaced a sufficient distance
apart so that the flanges m]t engage the
edges of the skelp or blank. 'The shafy (3¢
of the mill B® has two flanged rvollers i
placed closer together than the rollers *
and the shaft G* of the mill B* has two
flanged rollers ¢* as indieated in Figs. 13
und 14, spaced apart, and carvied by the
shaft G is a bracket 1’ |

having an extension
bolted to the plate (& and atiached to this

i

-Fl

7° of the mili B* are shaped so that

!

i braclket is a rod I carrying the mandrel or

vall ¢, as clearly shown in Fig. 10. The
shaft 3% of the mill B° has a double flanged.-
'*011!’11'1 as illustrated in Fig. 1, and the shaft
° of the miil B has a gmoved roll corre-
womhzw somewhat 1n shape to the roll /5 of
he mill B , retaining the two edges of the
vlank in proper Dmumn 50 as to insure the
P beﬂ_nc,___‘ ¢ properly made when the blank is
passed between the final pair of rolls.
While I have shown the bracket I’ to
wiich the rod I is attached secured to the
third irom the last mill, the rod passing

|

through three sets of rolls, the bracket may -

be secured to any mill desired and 1nstead
0.,. tne mandrel bemﬂ* mounted only between
the last pair of rolls e® and ¢ another man-
drei ¢ 1"*1&? be mounted between the next to
tire last pair of rolls, as shown in Fig. 16, so
that the blank will be formed around a man-
ulﬁi it} thl pass as well as the last. Instead
ne rolls of the last pass as shown
and 12, the rolls may be made
1”1 in g, L} the upper 1‘01] being
A sutficient cepth to allow the
Lzes 0"r the blank to properly overlap.
}mwn m said figure.

ne biank is preferably
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scarted before be-

}.

ing bent into shape and it will be noticed
that, 1 in the present instance, the first three

ts of rolls bend the blank fmm a flat to a
-shape and the last three sets of rolls hend
e blank from the U-shape to the round.
Dﬂ; my invention T am enabled to make an
accurate “cylindrical tube of the lapped
type, keep 1he blank absolutely under con-
trol hile 1t 15 belng converted from the flat
te a cylinder. n,’"l]UE)L each individual maill
without mier ering with the other mills,
and, 1 the event E}f a breakdown on one mill
it can Dbe displaced by a duplicate without
dismantli ing the entire [1*1111. | ‘

T dm“ﬂ —

1. In 1 machine for olhncr a blank having
searfed edges m*o the fozm of a tube Wlﬂ
wﬂaimnmrﬂ cdges, of a series of upper and
lower T*rs}lbj the lot wer rolls of the series be-
m:} grooved and the upper rolls being shaped
to entar the Srooves of the lower I'oll and
to bend the {b@ blank into the form of 2
f;mw:{h 4 mll grooved and shaped to receive

y

== U
m{'D

the scarfed ﬁd:«;_aea of the bl mh and to hold
the =aid blank centr tral, a series of rolls
sha ,ml so as to close the tube and allow one
u‘ o¢ of the hlank to over lap the other, and a

?mlw mounted hetween one of said last
series of rolls over which the tube is formed.
2, The ({)Il”lbifldiiﬁ'ﬂ m a tube mill of two
lo: 1{,311311 dinal under cut foundation beams,
Jlousmﬂ%' mdepende*ltly mounted on said
beams amd spaced a given distance apart,
means for ur&mpmﬁ* the sard housimgs to the
peams so that they can be longitudinally ad-
justed, a longitudinal driving shaft, rolls
carried b} eaeb set of hOll%lngS and gemrmg

8(

F ]
(il 4 |

95

10

10

111

11

12¢(

130



1§

10

20

35

40
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946,303

between'the rolls and the driving shaft, sub-
stantially as deseribed. _ |

S. The combination in a tube mill, of g
foundation, mill housings mndependent]y
mounted on said foundation, upper and
lower rolls mounted in each housing, a driv-
ing shaft longitudinally arranged in respect
to the mill, a bevel gear wheel mounted on
one of the roll shafts of cach mill housing,
4 series of bevel pinions splined to the said
driving shaft so {hat it can slide longitudi-
nally on the shaft but nwust turn with the
shaft, and bearings projecting from each
housing carrying the said bevel pinions, the
tive bevel wheels, substauntially as described.

4. In a machine for bending lapped tubes
trom scarfed blanks, of a train of roils, the
fivst 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
hine with the other, substantially as cle-
scribed,

9. The combination in a machine for bend-

g lapped tubes from searfed blanks, of a

sertes. of rolls arranged to shape a. blank
from a flat strip with scarfed edges to a tube
with one edge overlapping the other, the
npper roll of the last mill having a groove
for the reception of
tire tube, with a cylindrien]
ed between the upper
said last mill so that the rib formed by
lapping will be only on the exterior of the
tube, substantially as deseribed.

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

mandrel momnt-

-rolls mounted in ecach housing, a plate se- |
cured to each housing, a shaft carried by |

cach plate, guide rollers mounted on the sail
shafls, a bracket guide also mountad on the

geared to their respec- :

the overlapping edge of .

and lower rolls of (he
the .

' plate below the rollers so that the blank as
. 1t passes

from one mill to the other will be
guided by the rollers
stantially as described.

. The combination in a tube bending mill,

of a series of mill housings, upper and lower

rolls mounted in each housing, said rolls
bemg shaped so that the blank will be con-
verted from a flat strip to a round tube with
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.

3. The combination in a tube bending mil],
of u series of mill housings, upper and lower
rolls cairied by each housing, guide rolls
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 o pair of

b . . .
the above mentioned rolls, substantially as
- described.

Y. The combination in a tube bending mill,
of a series of mill housings, upper and lower
rolls mounted in each housing, a plate se-
cured to each of said housings with the ex-
ception of the first, shafts earried by the
said plate, guide rollers mounted on the said
shatts, one set of guide rollers being spaced

apart, a bracket mounted on the shaft be.

tween the said rollers and having an exten-
sion secured* to the plate, a rod carried by
the said bracket f
between the rolls, and a mandrel on the rod,
substantially ‘as described.

~

and the bracket, sub-

and extending rearwardly.
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In testimony whereof, I have signed my -

name to this specification, in the presence of

twWo subscribing witnesses,

JOHN S, WORTIL
Witnesses: . |

Wittian S. G. Coox,
Huxry Howson.
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