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To all whom it-may s
Be it known that I, ! THIBODEAU,

2 citizon of the United States and resident
ot Chelsea, in thecounty-of Suffolk and State

5 of Massachusetts, have imvented certain new
and useful Improvements in Methods -of

Removing Scale from Metal Pipe, ef which
the following is a specification.

The object of my invention is to Joosen or

L0 TRIOVS scale from the exterior of metal

pipes- or tubing while at the same time re-

‘taining as mearly ¥3)possible the original

diameter-of the pipe or & ing being trested

-and also_to fpreg'lgt ﬂn:l::ﬁaoeﬂ or places
15 from being formed in the pipe while™ y

treated, and o retain ita-eriginal form.

In out my inventien I provide a |
- puitable ; ich are |-suitable frame or suppert whose upper per-

rame or su]}port upen which are
mounted a plurality of pairs of grooved rells
20 having the passes between them alined, with
means for rotating said rolls at a uniformrate
oImand means for oa;héi:fsaid-mlls to
OXH orm pressure upon the pi e
, v ol g et o .
25 pairof rolls will.act by pressure he pipe
passing between them to Toesen the scale on
_ the exteriorand interior of the pipe, while the
zémaining pair or pairs of yolls:act upon the

pipe to-remove sny flat sarfaces or places
30 produced in the pif ‘by the first pair of rolls,
said remaining serving also to keep the |

pipe stzaight.  To remove an ﬂstsdmm
bhe{:?ﬁntm&jhsmbeoni)m therein
Jry the first or scale-lonsening pair of rells,
25 I arrange the rolls in such manmer
'm?idhemdpuir-oimllsmﬂﬂmb
«ahmnllyattmightﬂgletotbemofthe
:ﬁqtpair«ofeolls,andaoon,theuesofeach
pair -of rolls ben? » substantially at. nﬁt
- 40 gnglesto the axes o st adjacent pair of rolls,
) allwhntebynsthepfgefnimlfmmtheeﬁmt
,orscalo-looaﬁﬁngegﬂo wolls any fiat piaces
that may bave be formed in the pips by
s of rolls by reasen'of the
ent engular ralation ef the ;
their axes at an angle a8 above desaribed, I
am further ahle during the

er-

in eroessection. This is an eseentisl
im & conmmencial condnit $or insmleted wires.
¥ practice it is moceassxy. for the sake of

'uom.nywwtu-ﬁlitof'nsmﬂdhm-

55 eter as will

‘bodying my invention, Fagl

‘tion or bed 1* is shown in substant

‘boxes_10,
8,9, and receiving sh

pairs of rolls to |

cleaning -npal,'a- Space
50 tion to pteqmthedrwhrfomq[ﬂeyipe' -pass

ductor whieh is cylindrical in form with &
covering that can be readily abraded and
injured by violence. 1t is obvious therefose
that any material flattening of the ‘conduit
in the process of cleaning would either resalt
in injury to the covering of the conducter
or require the use of & conduit of exeessive
-dismeter.

Reference is to be had to the aecompany-

ing drawings forming part hereof, ‘
ing drawings forming

60

T ersin,
igure 11s 8 side view of an apparatus-em-
2 is 8 cross sec-

g. 1; Fig. 3isa

85

tiom -on the line 2, 2, in

| plan wiew; Fig. 4 is 8 section on the line 4

4,in Fig. 3, and Fig. 5 is a sectional deteil aaf 19

a detachable roll. , A _
In the drawings the nameral 1 indicates &
angular foim with the pon;twtfz et 5
i tm wi Apex ap- T
wardly. 'I(J’E)ln.one_ side -om!l{xe bed 1* are
shafts 2, 3, one above the other, supported
in ihes 5o as to be inclined to the verti-
cal, and said shafts carry at their upper, ends
wved rolls 4, 5, between which the pipeor 80
tubing to be treated is to be ~Said

shafts -are ported in suitable bearings

upon bed 1%, the bearings 6, 7, of shaft 2 be-
ing stationary, while the bearings. of shaft 8
are ﬁustab o to permit said shaft to move
towanrd and from shaft 2. For this purpese
I have shown uprights 8, 9, secured on - d
1* and provided with bedrings or jourm:
ol 11 of ‘any guitabla hconstrg‘cl:ion
d to move in the uprights or - ides
i aft 3, screws 12, mesh-

85

img in threads in gokes 13 on the uprights ér
supports 8, 9, and dcting upon the hoxes or
ings 10, 11, serving to permit - adjust-

‘ment of shaft 3 laterally as required. At e 85

-guiitable distance from the rolls 4, 5, and lo-

cated on the opposite side of bed 1%, are.;‘:gz

wardly inclined shafts 14, 15, located

stantially at right angles to ghafts 2, 3, and
ving at their upper ends grooved ro

16, 17 corresponding to. rolls 4, 5, but hav-
ing their axes at Bu stantiall t angles -

to the axes of rolls 4, 5; with the pass ar
between the rolls 16, 17 alinied with the
to receive the p'm 108

, shafts 2, 3, the shaft 156 baving
bearings 10°, 11*, controlled by 110 -
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; sgective rolls
the

screws 12 in manner similar to that de-
scribed with respect to shafts 2, 3.

Any suitable number of pairs of rolls may
be provided for the purpose having the
passes between the rolls alined, the pairs of
rolls being in relatively close proximity to
each other as illustrated, and the arrange-
ment of the adjustable shafts is such that
uniform pressure of all the rolls may be ex-
erted upon the pipe being treated, whereby
the first pair of rolls will be adjusted to ex-
ert sufficient pressure upon the pipe passing
between them to loosen the scale on the ex-
terior and interior of the pipe with slight al-
teration of the diameter of the pipe, and
whereby the second pair of rolls, while exert-
ing the same pressure on the pipe as the
first pair of rollg, the pressure of the pipe by
the different pairs of rolls being in ﬂnes of
direction at right angles to each other
has no further tendency to reduce the size
of the pipe, but serves to remove any flat
places that may have formed in the ipe by
the first pair of rolls and td keep tﬁe‘pipe
straight.  Where more than two pairs of
rolls are used the axes of adjacent pairs of
rolls are arranged substantiaﬂy at right an-
?es to each other, as shown in Fig. 2, where

have shown four pairs of rolls arranged to
operate in manner set forth respecting rolls
4 and 5 and their shafts 2 and 3, “Whereby

the adjustable shafts of all the pairs of rolls |

may be similarly adjusted to cause their re-
)  to exert uniform pressure upon

ipe.
gheu rolls are to rotate in a forward di-
rection and at the same surface speed so as
to carry the pipe or tubing between them
from one end to the other, and the corre-
sponding pairs of shafts are geared together
80 that their adjoining surfaces will respec-
tively rotate substantially as shown by the
arrows in Fig. 4. For tﬁis purpose I have
shown gears 18, 19 on the pairs of shafts
and respectively meshing as shown, and of
ual dJPameter to cause the surface speeds
of the rolls to be the same. - To drive all the
rolls and their shafts in the same direction
at the same speed I have shown a drive
shaft 20 journaled in suitable bearings 21
on frame 1 and carrying gears 22 meshing
with gears 23 carried by shafts 24 extending
across frame 1 and supported in suitable
ings and carrying at their opposite ends
each a gear 25 meshing with a gear 26 on
shafts 2 to ‘drive the upwardly inclined
shafts on the side of the frame opposite shaft
20. Upon shaft 20 is also secured a gear 27
that meshes with a gear 28 secured on cross
shaft 29 journaled in frame 1, which shaft
29 carries & gear 30 meshing with a gear 31
secured on a shaft 32 journaled in frame 1on
the side opposite shaft 20. Secured to shaft,
32 are gears 33 that mesh with gears 34 se-
cured on shafts 35 journaled in and extend-

981,807

ing across frame 1. Shafts 35, at their ends
opposite gears 34, carry gears 36 that mesh
with gears 37 secured on shafts 14. The ar-
rangement of the gearing shown is such that

.when shaft 20 is rotated in a suitable direc-

tion the gears operated thereby will simul-
taneously rotate the shafts of the rolls 4, 5,
16, 17 etc. and thereby cause said rolls to
gct upon the pipe or tuging passing between
the same.

~ As it is desirable to permit the rolls to be
removed and replaced for treating pipes of
different diameter, and to replace worn or in-
jured rolls, I provide means for detachabl
connecting the rolls with their shafts, whic
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may be arranged as shown in Fig. 5. For

this purpose the upper end of the shaft is
shown reduced in diameter providing a
shoulder a, and the roll fits upon said re-
duced end of the shaft and against said
shoulder, suitable means, such as a key 38
being provided between the shaft and roll
for rotating the latter by the former, and a
nut 39 screwed upon the outer end of the
shaft holds the roﬁ securely thereon and in
true position against the shoulder. By hav-
ing the rolls detachably connected with the
shafts on the portions above and beyond the
bearings for the shafts, the rolls may be
readily removed and replaced without dis-
turbing te shafts in their bearings.

in treating the pipe to loosen and remove.,
the scale from the interior and exterior
thereof, and also to maintain as nearly as

ossible the original diameter of the pipe be-
ing treated, by the rolls, I adjust all the
rolls to exert uniform pressure upon the
pipe, and cause the rolls to exert such light
pressure upon the pipe as will be just suffi-
cient to loosen the scale on the walls of the
pipe while reducing the diameter of the pipe
as little as possible. The light pressure of
the first pair of rolls upon the pipe will
loosen the scale and as the remaining rolls
are adjusted to exert a pressure on the pipe
that is uniform with the first pair of rolls no
further reduction of the diameter of the pipe
will be made by the remaining rolls, and this
is also effected by having uniform surface
speed of all the rolls so that there will be no
tendency to distort the pipe by a non-uni-
form action thereon of any of the rolls.

By arranging the -adjacent pairs of rolls
with their axes substantially at right angles
to each other the effect is that if the first. pair
of rolls should produce aflat or indented place
or surface in the pipe or. tubing passing be-
tween them, the next adjacent pair of rolls
running at right angles to the first named
pair, will so act upon said piie as
said flat places or surfaces on
such uneven or distorted portion of the pipe
and restore the latter to its normal or original
condition, and the remaining paire of rolls
will continue to so act on any remaining
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distorted or raised parts of the pipe. As the
rolls through which the pipe passes after
being acted upon by the first pair of rolls do
not exert any greater pressure on the pipe
than the first pair of rolls, there is no tend-
ency of the remaining rolls to produce flat
places in the pipe but they mere {act to re-
move flat places in the pipe made by the first
pair of rolls, and assist m feeding the pipe
without altering its diameter, and, further
serve to maintain the straightness of the pipe
and prevent the same from bending or {wist-
ing in its passage through the machine.
Furthermore, the arrangement of having the
different pairs of rolls a,cgljacent to each other

‘with their axes at an angle to each other is

such that the effect of any one pair of said
rolls in squeezing the pipe for removing the
scale must necessarily }i)e limited -or con-
trolled by the action of the pair or pairs of
rolls adjacent thereto, with the result of add-
ing one force to another and thereby forming
a resultant force which has a different effect
from either force acting independently.
For example, while the compression of the
pipe at a particular place produced by one
pair of rolls must extend along the wall of the
pipe beyond such rolls as far as the adjacent
rolls, the compressing force exerted by such
pair of rolls would necessarily be met sub-
stantially one-half way between said rolls
and the adjacent rolls by the compressing
force exerted by the last mentioned rolls.
The walls of the pipe are thus manipulated
to a degree not before known whereby the
scale from the pipe is more effectively re-
moved. I am aware that pipes have been
passed between rolls to loosen the scale, but
such rolls as known to me have not been
located with the axes of one pair of rolls at
an angle to the axes of another pair of rolls
and the force exerted upon the pipe by one
such pair of rolls in line with the force exert-

8
ed upon the pipe by the other pair of rolls,
and hence the same character of operation
is not produced as in accordance with my
invention. I am also aware that rolls have
been provided with passes between them of
unequal diameter and which revolve at dif-
ferent speeds, and also that rolls have been
provideg at an angle to each other for polish-
ing round bars. Such arrangemernt of angu-
larly disposed rolls, have not, so far as I am
aware, been provided for loosening the scale
uFon and within pi%e whereby the first pair
of rolls will loosen the scale of the pipe, and
the second pair of. rolls will remove flat
places formeg in the pipe by the first pair of
rolls and restore and preserve the cylin-
drical form of the pipe without reducing the
diameter of the same. :

The particular arrangement of gearing and
other details of construction shown and de-
scribed may be varied within the scog)e of the
appended claim without departing from the
spirit of my invention.

Having now described my invention what
I claim is:

The method of removing scale from the
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wall of metal pipe, consisting in applying suf- 70

ficient pressure to the exterior wall thereof
to remove the scale without materially re-
ducing the diameter of said pipe, said pres-
sure being applied in lines of direction at
right angfes to each other and at points in
close proximity and caused to travel longi-
tudinally with respect to the pipe, -whereﬁy
the shape of the pipe is preserved.

Signed at Chelsea, in the county of Suf-
folk, and State of Massachusetts, this clev-
enth day of November, A. D. 1907.

CHARLES THIBODEAU.

Witnesses:
CHuas. F. PERKINS,
EvererT N. CumTis.
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