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1o ali wfwm it may concern:
Be it known that we, Ravru (. STipr "EL,

of illwood City, Lawrence county, PennsyL
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£0

| mmp]etmn of a tube at a single heai and the
‘necessity for a reheating.

vanhia, and Joirx H. Nicmorson, of Pitts-
burg, Allc@'heny county, Peansylvania, have
imvented a new and useful Apparatus for
tolling Tubing, of which the following is a
full, clear, and exact description, reference

being had to the accompanying drawings,

formimg palt of this specification, in which—
Tigure

mw the parts in the poalm‘rn which thev 0c-
cupy when the tube is being returned to the
teeding side of the rolls; ol 1g. 4 18 a ¢ross
sectional view on a lar oer ‘scale on the deliv-
ery side of the rolls, the section plane being

on the ine IV-—IV of Fig. 1; Fig.'5 is a ver-
~tical section on a larger scale on the teeding

side of the rolls, the section plane being on
the line V—V of Fi ig. 1; Fig. 6 1s.a Vertw ]

seetion

Vi-—VI of I* 1, 1 Ifig. 7 1s a diagram side

elevation slmwu’w :;1 111(1{ hfied {011“11,11“( tion of
the stripping mechanism for returning the .

tube to the feeding side of the rolls, and Ifig.

8 is a vertical er (}ab*ﬁetflﬂﬂ on the lme VHL—-— |

VI of Fig. 7.

In the mfl,numctme of seamless tubes much.

time has been lost because of the difficulty
and delay incident to. reinoving the tubes
from the rods upon which they are delivered
as they pass from the rolls, and returning
them to the feeding side of the rolls.
has greatly incrensed the cost of manufac-

tore and has hmited the length and thick-
- ness of
Tolled,

wwll to which the tubm“ can be

The saving of time is of especial impor:-

tunce in the volling of tubes on account of

the rapid chitling of the comparatively thin
waies which ave ¢ xlmc;ed to contact with the

ar and cooler bodies of metfﬂ on hoth in-
The saving of a very short.

srde and outside.
flme nay mean the dlﬁ'elem‘e betwm” the

Our mvention provides a 31mple 11eans

tor overcoming the difficuluies heretofore | a
experienced and enabling the rolling opera-
‘tmn to be capadlwd and to 1)0 :1(*("{)1’1’1[)]1‘-« u—*-d )

1 15 a plan view of a mill con-.
steueted . in accordance with our invention;
[F1g. 2 1sm longitudinal central aectmn theve-

. <_..f T 12. 73 1s 4 view stmllar to Ifig. 2, show-

through the lﬂlh]l“‘ mill on the line

M 111‘»-

| with a very (.,OIlbldE’}I .«;Lble SAVING oi laborand

particulars.

il e, sl el sl & E— bl i e,

correspondingly moved down
ward the lower rolls, or permitted to be

-motion, we cmploy a collar 1

Inder

| gxpenge.

T'he apparatus which forms the subject of
our 1nvention may be modified in various
The preferable form is shown
in the drawing in which 2 represents the roll
housing (*onta,mmn* a parf of volls 3, &7,
which are alranwgd to be driven continu-

ously in a single. direction, the upper roll

heing vertically movable in the housi: 10 1L

order to separate it from the lower roll sufli-
ctenily to provide a space for
feeding of the tube. Variously constructed
mechanism may be employed for this pur-

pose, but we préfer as shown in Fie. 6 to

ise a power cylinder or motor 4, (,,ﬂmw(te[
with a rack 5, which drives a plm(m 6 on

the shaft 7 of 2 pinion & which in twrn

meshes with toothed nuts 9 on the ad

screws 10 of the upper rolls, the upy
being connterbalanced by SPrings

justing

)er mll
11

'i')ﬂ}EEHHHB so that when the rack 5 is pm-'

jected or retracted the upper roll will be

raised by the (()llilfelhfkldllf'mff mechanism.
For the purpose of ad Jll%tdbly determin-

mg the exact distance from the lower roll

to which the upper roll is moved in its down

piston 4" of the cylinder 4, and a threaded

sleeve 13 ddapted to be rotated by a hand-
~wheel 14 and working in a stationary nut 15

whiel 1-1 connected by a frame 16 to the cyl-
or other fixed portion of the appa-
ratus. BY turning the wheel 14 the sleeve 13
working in the nut 15 will cause it to be

pm]ected or retracted to the desied extent,
and the wheel 14 will then constitute a stop
2 will engage and

with which the collar 1
will limit the dow_mvird motion of the

the retum

rapidly to—1

9 hxed to the
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upper rolls to the point desired. We are 95

thus enabled, by the cylinder 4, to raise the

“upper roll 1*3])1(11? to the desired extent, and

after

adjustment of the hand-wheel 14 to
move «ald roll back toward the Jower roll

“and bring it to the exact distance of %ep(uaa

tion therefrom which may be required. Dy
adjusting the roll between the passes we aw

enabled to complete the rolling of a tube in

| pr oferred

oroove of the ml]%.. and this 15 our
practice,

(‘n tlw feedine side ni the mlla TR _l‘wd

“single

100

105 -



19

()

L
A

40

59

60

rTun upon  par allel  transverse

mechanism th(,h strips

]Odh‘)ﬁ
i suttable ehannel otdes 30 aml

£

table compusmﬂ‘ a tmunh L7 mounted on
wheeled carriages 18, the wheels of which
tracks 19.
These carriages and the feed table can be
moved later: 111}? mto lime with any of the
roll passes by a power cylinder 20 or other
sultable 1110101 the parallelism of movement
ot the {“llll.dﬂ{h being sccured by mgh 21
thereon in gear with pinions 22 on a shaft
U5 whiely Lx{cmh along the table ..md COlL-
nects the piions of the several car riages.

On the delivery 51(1{, ot the rolls, we em-
ploy a series of rods 24 which are fixed at
the rear end to a stop 23 and extend torward
through supports 26 to the respective roll
'mc-c:ea being suitably formed ai the ends to
Irecely e the 111:.111_{1.1 els over which the tubes
are rolled. The use of a number of these
rods 1s destrable though Dot ess sential to our
imvention, as we unploy ]v one rod and
may shift it Iater: Uy imm e 1o tune to
the roll pass at which the tubt, 1s to be rolled.

For the purpese of returning the volled
tube back to the feeding side of the rolls, we
do not 1ift the mandrel rod and pull the fube
over the rolls, but we employ a stripping
i@ tube longitu-
dinally from the rod and returns it to the

- feeding side of the rolls through the SAME

roll-groove and in the same. axial line in
which it had been delivered from the rolls.
This stripping mechanism, when acapted for
@ series of parallel rods as shown in the
drawing, comprises a cross-head 27 carried
by a wlheeled buggy 28 and having upwardly
projecting troughs or forks 29 which fit the
1The whwl,s of the bugey 25 maove
hm Are
actuated by a puahmn cylinder or niotor 51,
the vod 317 of which is supported from sag-
one by rollers 32.

~inorder that the rod supports 26 may not

Anterfere with the operation of the stripper,

we 1}10‘[@1 to construct them of yolkes or
frames 33 having openings 34 in which the
rods rest, the "\()Ltb lJu:nﬂ slotted at 35 m
order to permit the shattlks of the troughs
or forks 29 to pass the yokes as they brivel
along the rods dwring their longitudinal
wotion when actuated b} the cvhnd{ r. The
yokes 26 are supported by side rods 86 which
extend from the hack stops 25 to the roll
housing and are &mtabl} supported at inter-
mediate pomts, The feeding of the tube to
he rolls is effected by a pu&,hw 37 forming
part of the piston of a power cylinder 33

“which is mounted on and moved with the

feed table 17.

The operation is as follows: The tube to
be rolled having been wmbl 7 heated 1s
placed on the feod table 17, dIld the litter
is brought opposite to the pass of the rolls in
which the rolling 1s to be mfe( ted, 2 mandrel
mwmg been placed on the end of the rod 24

at that pass. The pusher 37 is 1]1(.‘1’) projecte

; ﬂ];pm*‘l{:n somewhat more
cand the tubmwthon fod baek into the roll- Piss

shifted  laterally

drel 15 removed and the &:inppw

083,726

and advances the tube into the roll pass over
the mandrel. It 1s then engaged by*' the roils
and 15 delivered upon the rod 94 which 15 in
lme with that pass. When the rear end of
the tube has emerged fromn the rolls, the rolls
are separated as above explained, the man-
24, wlieh
was 1 the retvacted position shown in Fig.

2,18 then projected by the motor 31 and s

caused to engage the end of (he tube, which
1t pushes ;11011*” the rod, stripping it there-
from, 1(31111‘11111{1 1t Uuonnh the rotl pass in
the sae axial e i uhlch 1 was dehvered,
and finally depositing it upon the feed tahle,
The stripper 1s then refracted, the mandrel
Jt*pl;.l(‘{f{l on the rod, the volls brouglit to-
gether after having been adjusted so as to
Imt iv than before,

by the pusher 87 and deliveved again upon
the rod 24, atter which i LY lw yeturnoed
as before deseribed to the L*-Udmt__; sile of
the rolls. At each retwm of the tube {he

stripper preferably passes between the rolis
»0 as {o cleur the tube therefron,

Fhe operation of rolling the tube throngh
a single roll groove muy be repeated as often
as necessary to compleic the fimshing of the
tube.  We prefer as ahove described to Gnish
the tube i a single groove and to employ
the several grooves or - passes vespectively
for volling tubes of different sizes. but il will
be understood that after rolling the tube
once or oftencr al a single oroove it may be
and finished at another

OTOOVE O Yrooves.

We do not consider (he form of the stri-
per or of the feed table to e exsential Lo our
ivention as broadly cluimed. since these
ay be modiiied in many wayvs by the skitled
wechanie,  We helieve we are the first (o
provide weans wherehy the tube after hav-
ing been dehivered upon the mandrel vod is
returned to the feeding side of the rolls
through the sanie or an adjaeent roll pass
as that in whieh it was {lehwwd therelron,
the rolls exerting working pressure upou (e

tube only Llurmtg, ils forward passage. This

operation 1s very quickly eflected, and as the
rolls can be c011t1111mu'-h driven m a single
direction without reversing or stopping
them, the operation of ihe mill as deseribed

1S as 11{}:1113? contuuons and uninterrupied as

possible.  This arrangement of rolls results

1 a considerable saving of power as well ag

e,
gE
SUV L
Ny ln:'- completed to a single engine.
In Figs. 7 and 8 we show e 1aill Pro-

masmuch as cach stand of reversing
1::111110 2 separate ("Il“‘lll{‘ wherens

vided w 1111 a mocified construction of strip-

ping mechanism for returmiug the tube to
the feeding side of the roils. In this case we
ctploy 1t each side of {he rolls ohe or more
paivs of rollers 89, 40 which extend trans-

beostands of LOIIUHH(HIB]V urwon rolls
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_ fersely "6i""ﬁthe ;_rt)ﬂs'dh'th'e. delivery side of the ‘  

rolls and extend sbove and below the feed

table on the feeding side of the rolls so that
the tube as it comes from.the rolls, passes |
One or both of each |

between the 'rolers.
pair of rollérs is driven in-an opposite di-

rection relatively to the rolls, and the upper

- roller is yieldingly pressed toward the lower

10

. move the tube when freed from the bite of
the rolls, will return the tube back along the
15

- 25

30

39

-

roller. 'When the tube has left the pass of
the main rolls and the rolls are separated,
the rotation of the rollers 39, acting on the
tube with sufficient frictional engagement to

rod and between the rolls to the feeding side

of the latter. When the front end of the |

tube passes the rolls, it is engaged by the

rollers 40 on the feeding side of the rolls,
and 1t is drawn thereby until its rear end

has passed the plane of the rolls. These

vollers 40 may be reversed in direction to |
feed the tube again to the rolls, in which
case the pusheér cylinder 87 may be dis-

nensed with. For th

—

‘purpose of imparting

the rolls, and thus effacing the fins which

may have been formed thereon at the pre-
~ceding roll pass, we: prefer to arrange the

rollers 40 so as to be longitudinally movable
I opposite directions by means of lever
mechanism 41, or otherwise. By thus mov-
ing the rollers oppositely before the tube 1S

fed back to the rolls the tube may be given a.

quarter-turn for the purpose above stated.
- Weeclaim: .~ =

- 1. A ‘tube mill comprising continuously
- driven rolls having a

iven rol pass, a tube receiving
rod at the delivery side of the rolls and

 alined with the pass, a removable’ mandrel

40

45

_50

o receiving rod at the delivery side of the rolls.

- 55

60

for the rod! means to separate the rolls to
permit the work being returned therebe-

tween, reCiprocating means to strip-a tube
from the rod back between the rolls when
~separated, after the removal of thé mandrel,
and adjustable means to limit the movement.
of the roll separating means to gage the

v

size of the opening when the rolls are moved

scribed. - | e T
2. A tube mill comprising continuously
dariven rolls provided with a pass, a tube

and almed with the pass, a removable man-

drel for the rod, means to separate the rolls

to permit the return of the work between the
rolls, a reciprocating stripper to return the

worl -between the rolls when the rolls are |
separated, and adjustable means to limit the |
movement of the roll separating device to-
gage the movement of the rolls when moved

toward each other. .

to the tube a quarter-turn before it is fed to

driven rolls having a

3. A-tube mill comprising continuously
driven rolls provided with a series of passes,

| a series of tube receiving rods at one side of
the rolls and alined with the respective

passes, a feed device upon the opposite sides
of thé rolls and shifting laterally into co-
operative relation with any of the passes,
means Ior separating the rolls to permit the

‘return of the work between the rolls, a re-

a

69

o .

ciprocating stripper common to all of the

rods to return the work betiveen the rolls,
and adjustable méans to limit the moveinent.

. of the roll separating means to sage the

movement of the rolls when moved toward
each other; substantially as described.

75

4. Apparatus for rolling tubes, comprising

| rolls and means for separating them, a man-
drel rod - on which the tube is delivered..

stripping mechanism and supports for the
rod, said supports having openings permit-

80

ting the passage of the stripping mechanism ;

substantially as described. -

£

‘recelving mandrel rod, a stripping mechan-

1sm, and supports for the rod, said supports

9. A tube mill comprising rolls, a tube-

85

having openings permitting the passage of
the stripping mechanisin, substantially as

described. o | B =
6. A tube mill cor _rising rolls provided

“with 2 pass, a tube-feceiving mandrel rod at

one side of the rolls and alined with the pass,
means for separating the rolds to permit re-
turn of the work between the rolls without

‘compression, stripping mechanism, and a

support for the rod having an opening per-

~mitting passage of the stripping mechanism,
“substantially as described.’ | .

7. A tube mill comprising rolls having a

pass,a tube-receiving mandrel rod alined with
- the pass, ieans for supporting the rod from
above, and a stripper working beneath the

rod, the support having an opening to per-
mit passage of the stripper, substantially as

described. - .

8. A rolling mlil éonip*riSing continuously

. I$ ha ass, a .work support
at-the delivery side o

.

|.being returned therebetween, reci procating 1
means to strip.the work from the support .
back between the rolls when separated, and -

“the rolls, means for
-separating’ the rolls to permit of the work

90

95

100
105
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an adjustable stop to limit the movement of

." 1k

substantially as described. -

“the rolls when moved . toward .cach other,

In testimony whereof, we have hereunto
-set our hands. s

" RALPH C. STIEFEL.

 Witnesses : o
- JouN Miirer,
- H. M. Corwin,

JOHN.H. NICHOLSON.
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