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(No model.)

To all whom it may concerw:

Be it known that I, JOHEN K. DAVIS, of the

ity and county of Philadelphia, and State of

Pennsylvania, have invented an Improvement
in Machines for Sizing, Straightening, and
Finishing Tubes, of which the following is a
specification.

My invention has reference to tube sizing,
straightening, and polishing machines; and it
consists in eertain combinations of rolls and
their appendages,by which the tube while be-
ing rolled in the cold condition and sized is
first bent out of shape and then into shape,
insuring the simultaneous actions of straight-
ening, sizing, and eold-rolling, and in details
of construction, all of which are fully set forth
in the followmﬂ specification, and shown in

the accompanying drawings,which form part.

thereof,
Heretofore in making tubes the skelp has

been rolled npon a mandrel into the tubular
shape, and has been then straightened by roll-
ing between rollers which revolve at substan-
tially right angles to the length of the tube,

whereby the tube is given a longitudinal as

well as a rotary motion in passing between
the straightening-rolls. This method, how-
ever, did not insure the outside diameter of
the tube being uniform, and great objection
was raised to it when the tubes were required
for special purposes. The same general idea
as that used in straightening wire by bending
it first out of line and then intoline is carried,
out in the case of tubes, only with certaiu
necessary modifications. The tube must not
be bent much out of shape, but the slight bend-
ing enables the rolls B B’ to effect the ohject
of properly forming each successive ring or
metal of which the tube may be conceived as
being composed. A tube when first welded
is more orlessirregular and full of small bends
or crooks, just as wire becomes bent. The
tubes as they come from the tube-mill are run
through this machine i1n the cold condition,
and the result claimed 1§ attained.

The object of this invention is to provide
suitable means by which the tubes formed in
the usual manner may be simultaneously
straightened, made uniform in diameter
throughout their entire length, and to havea
certain amount of cold-rolled finish.

In the drawings, Figure 1 is a side eleva-

tion of a machine embodying my improve-

ments. Fig. 21is a plan view of same. Fig.

3 is a cross-section of a part of same on line g5

x x; and Fig. 4 is a diagram illustrating the
principle mvolved in the treatment of tubes
of this machine.

A 1s the housing of the machine for sup-
porting the main pressureor sizing rolls BB/,
which are provided with bearings 0, and are
arranged oneabovetheother, but one of which
(preferably the upper one) is arranged a little
in the rear of the other, so that as the tube 1s
moved along between the said roils there is a
tendency to bend it downward to a slight de-
oree. These rolls are grooved upon their
peripheries, so as to be of the exact shape
necessary to be given to the tube. One
end of the shafts of the rolls B B' is shown

with the usual star construction adapted for.

coupling to a revolving shaftt, as is custo-
mary in all rolling-mills. These rolls BB’
are driven in opposite directions in any
suitable manner customary in rolling-mills.
The bearings of these rolls are supported in
brasses C,which in turn are supported in casb-
steel castmcrs (', which are provided with
tongues ¢, which fit into corresponding
grooves 1n the housings, which housings are
provided with the bearing-receiving slots A,
The bearing of the lower 1011 B, SImply rests
1n 1ts slot, whlle the adj ustment 1s made in the
bearing t0 the upper roll Dy means of the ad-
Jusbmcr screws D', which raise the said bear-
ing and the wedges D, which hold the said
bearings down, and which wedgesare operated
by the serews d and crank-nut d'. By this
means theadjustment of the rolls B B’ may be
accurately determined. To strengthen the
upper end of the slot A/, owing to the neces-
sity of the use of the wedge, the links eand the
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clamping cam-lever I are provided, the links '

being fastened to the main part of the hous-
ing and the cam-lever adapted to press upon
the outer face of that portion of the housing
on the other side of the slot, as shown in Fig.

1. By making the links e and the cam E as

shown they may be thrown back when it is
desired to insert a new brass or roll or remove

a defective one. |
- K is a guide-roller, also having a groove to
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receive the tube, and is supported in a verti- | them, as is clearly indicated by the diagram,

cally- adwstab]e frame, (G, which slides in a
horizontal adj ustableflame H, and is adjusted
vertically by means of the screw [, which

‘passes through a strap or frame, K, foxmed

upon the upper nart of the fr mne H. This
frame H 1s made adjustable in the frame I,
bolted to the housing A,and is gnided between

the horizontal ribs 01 1(,1115  and is moved l}y

the screw J. In place of using serewsJand %
to adjust these parts any other form of ad-
justing device may be employed—as, for in-
stance, a rack and pinion, wedge, &c. This
gulde-roller I has ax axle, I, upon which it
1s made laterally adjustable, being secured in
the positions in which it is placed upon the
shaft or axle by lock-nuts f.

The guide-roll L is located in the rear of the
pressure or sizing rolls and is made adjustable
vertically and llollaont“lllv substantially as
in the case of the roll F, above described.
T'his roller 1s arranged below the plane of con-
tact of the sizing- rolls B and B, and is jour-

naled in a frame, M’, which is pwoted at m to
]OI]ﬂltLI(]II'l"EI]} %lldlnﬂ frame, M, and upon

which i1t may be raised or low eud by cams or
eccentrics N, made adjustable by lever » and
notch- qefrment 7', secured to the frame M.

Any Other mechanism for raising this frame

M’ may be used, 1f desired.

lisabracket for the tube,and issecured to the
end of the frame M/, and islocated between the
sizing-rolls and lollelL, and is adapted to re-
ceiven o guide-trough,I/, one end of which rests
upon the lower sizing-roll, B, and guides the
tube upon the 101101 L. The fmme M slides
longitudinally upon the frame O, being made
adjustableby ascrew, o, as is common in slide-
rests of lathes, and this second frame O is in
turn adj astable laterally upon the frame P by
adjusting-screw p. By this means the roller
I. 18 enabled to have a motion in three direc-
tions, or in reality a universal motion, to prop-
erly adjust 1t before the sizing-rolls to enable
1t to perform its function correctly., The ad-
justability of the rollers F and L is designed
to cause the tubes to be fed through and de-
livered from the sizing-rolls B B and be
gulded 1n a direct line, and also to enable the
amount of bend given to the tube in the pro-
cess of straightening to be increased or de-
creascd. The vertical adjustability is also
necessary whenchanging thediameters or sizes
of the guide-rollers F L for tubes of different
sizes.

It is self-evident that the rolis B and B’

might be arranged one above the other, and
thf.-mt the IOHGIS Liand F might be almnu‘ed
higher or lower than a line drawn a right an-
gles to a plane through the axes of rolls B B’
to accomplish the same effects as are attained
by locating the upper roller, B, slightly to the
rear of the lower roll, B, the on]y necessity
being that the rollers must be so located that
the tube is first bent downward, then upward,

or vice versa, in the act of passmg between

Fig. 4 The rollers may be arranﬂ'ed horl-
zonml]y, if desired.

In operation the tube is first fed n nder the
roller I, by which 1its rearward end is held
down while the tube is passing through the

70O

sizing-rollers B B’, whereit is made absolutely

corr e(,b 1n dla,u,eter and at the same time given
a cold-rolled finish. While the tube passes
between the rollers.-B B’ it is bent downward
and is received upon the guide I and then
upon the roller L, which latter bends it up-
ward, the reverse 1)endlng action imparted to
the tube Isuring its being accurately str alo*ht
ened.

It is self-evident that the details of construe-

tion may be greatly modified without in any
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wise dep‘ntlnﬂ' from the e&seubml feature of

this invention.

Having now described my invention, what 1
claim as new, and desire to secure by Letters
Patent, is— .

1. In amachine for strai ghtening and sizing
tubes, the combination of two sizing rolls w 11311
two ﬂ'mde rolls, one being mmnﬂed in front
and one in the rear of said sizing- 1011& and so
located that the tube in passing “between said
s1zing-rolls 1s bent first out of ]me and then
srralghtemd substantially as and for the pur-
pose s ecified.

2.- In a machine for strdlghtemn and sizing
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tubes, the combination of two sizing-rolls with -

two ad justable guide-rolls, one beiug arranged
in front and onein therear of said sizing-rolls,
and so located that the tube in passing be-
tween said sizing-rolls is bent first out of line
and then straightend, substantially as and for
the purpose specified. |

3. In a machine for straightening tubes, a
series of rolls between which the tube must
pass, the said rolls being arranged out of line
sufficient to cause the tube to be first abnor-

mally bent and then straightened, substan-

tially as and for the purpose specified.

4. In a machine for straightening and sizing
tubes, a pair of sizing-rolls, in combination
with a guide-roller so arranged with reference
to the sizing-rolls that the tube after leaving
the latter is bent by said guide-roller, and
means to adjust said guide-roller vertically

100

125

11O

115

and to or from said sizing-rolls, the said ad- -

justments being independent of each other,
substantially as and for the purpose specified.
- 5. Ina machine forstraightening and sizing
tubes, a pair of sizing-rolls, in eombination
with a guide roller so arranged with reference
to the sizing-rolls that the tube after leaving
the latter 1s bent by said guide-roller, and
sultable means, substantially as set forth, to
adjust said guide-roller vertically and later-

ally, Substantlally asand for the purpose speci-

fied.
6. Ina machine for strawhtemng and sizing

tubes, a pair of sizing-rolls, in combination

with a guide-roller located at some distance

from the sizing-rolls, and so arranged with ref-
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- guide-roller vertically and to or from the siz- |
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erence to the sizing-rolls that the tube is held
in one lateral direction while it is bent by the
action of the sizing-rolls, substantially as and
for the purpose specified. | '
7. Ina machine for straightening and sizing
tubes, a pair of sizing-rolls, in combination
with a guide-roller located at some distance
from the sizing-rolls, and so arranged with
reference to the sizing-rolls that the tube is
held in one lateral direction while it is bént
by the action of the sizing-rolls, and suitable
means, substantially as set forth, to adjust said

ing-rolls, substantially as and for the purpose
specified. |

8. The combination of rolls B B’ with roll. ;

ers I and L, adapted to act on opposite sides
of the tube, substantially as and for the pur-
pose specified. |

9. In amachine forsizing and straightening
tabes, adjustable guide-rollers for the tube, in
combination with compressing and bending
rolls arranged between said guide-rollers and
adapted to cause a reverse bending action on
sald tube during its passage throangh said roll-
ers, substantially as and for the purpose speci-
fied. ’

10. The combination of housing A, having

~ bearing-slots with cast-steel cases (V. bearines
o ’ S
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3

C, adjusting-screw D', wedges D, links e, cams
E, and rolls B B’, substantially as and for the
purpose specified. |

11. The combination of rolls B B’ and their
housing with roller F, frames G H and their
adjusting-screws & J, and roller L, substan-
tially as'and for the purpose specified.

12. The combination of rolls B B’ and their

]

housing with roller F, frames G H and their

3

adjusting-serews k J, roller I, frames M, M’,

O, and P, and means, substantially as de-
scribed, to adjust said frames, substantially as
and for the purpose specified.

13. The combination of rolls B B’ with roller
L, longitudinally-adjustable frame M, hinged
frame M/, carrying said roller I, transversely-
adjustable frame O, and stationary bed-frame
P, substantially as and for the purpose speci-
fied.

14. The combination of rolls B B’ with roller
L, longitudinally-adjustable frame M, hinged
frame M', carrying said roller L, transversely-
adjustable frame O, stationary bed-frame P,
and cam devices to adjust the frame M’ upon
frame M, substantially as and for the purpose

{ specified.

15, In a tube straightening and sizing ma-
chine, the combination of two compressing or
sizing rolls, one of which is arranged a little
to the rear of the other, and a guide to hold
the tube while being fed through said rolls,
whereby the tube is bent out of line in pAass-
ing through the same, substantially as and for
the purpose specified. |

16. The combination of the compressing or
sizing rolls with a front guide-roller, L, made
adjustable vertically, laterally, and longi-

tudinally, substantially as and for the parpose

specified. |
In testimony of which invention I hereunto
set my hand. |
JOHN K. DAVIS,.
Witnesses:
HARRY S. MOULTON,
R. S. REED.
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