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JOHN LEWIS SMITH, OF EUREKA SPRINGS, ARKANSAS.

TOOL FOR OPERATING UPON BOILER-TUBES.

SPECIFICATION forming part of Letters Patent No. 786,064, dated March 28, 1905,

Application filed May 14,1904, Serial No. 207,953.

To all whom it may concern:

- Be it known that I, Jou~x Lewis Suyrth, a
citizen of the United States, and a resident of
Eareka Springs, in the county of Carroll and
State of Arkansas, have invented a new and
Improved Tool for Operating upon Boiler-
Tubes, of which the following is a full, clear,
and exact description. '

- My invention relates to tools for use in re-
moving tubes from the flue-sheets of boilers
and in applying new tubes, and has for its
principal objects the provision of such a de-
vice which will be simple in construction and
effective in operation.

It consists in the various features and com-
binations hereinafter described and claimed.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

- Figure 1 is a longitudinal section through
one embodiment of my invention, taken on
the line 1 1 of Fig. 6 and showing the cutting
member in place upon the stock. Fig. 2 isa
similar view with the expanding member sub-
stituted for the cutting member and portions
of the stock broken away. TFig. 8 is a full
longitudinal section, but with the rolling mem-
ber mounted upon the stock. Fig. 4 is a side
elevation thereof. Fig. 5 is an end elevation
of the stock and its spindle with the elements
carried thereby removed. TFig. 6 isa similar
view with the sleeves in place upon the spin-
dle, these including the cutting member, the
blade of which is shown at its position of least
projection. Fig. 7 is an end elevation with
the cutting member projected to its maximum
extent. IPig. 8isan end elevation of the roll-
ing member in place npon the stock. Figs. 9
and 10 are details in side elevation of the cut-
ting and expanding members, and Fig. 11 is
an enlarged broken sectional detail showing
one of the rolls mounted in its support.

S designates a stock, which is here shown
as consisting of a head 10, from which pro-
jects a’'spindle 11.  The head may be adapted
for insertion in the chuck of a pneumatic or
other motor and is preferably provided with

transverse openings 12 for the reception of a
bar by which it may be operated by hand.
As illustrated, the spindle has four portions
13, 14, 15, and 16. Of these, those indicated
as 13, 15, and 16 are of different diameters,
but concentric, the first mentioned being the
largest and the last being provided with a
thread. The intermediate portion 14 is ec-
centric, the extent of its eccentricity being at
least equal to the thickness of the tubes which
are to be operated upon, and about this por-
tion 14 is situated the operating member.
This preferably consists of a sleeve 17, which
is shown in Figs. 1, 6, 7, and 9 of the draw-
ings and is provided with a contact member
or blade 17% the reduced edge of which ex-
tends through but a portion of the circumfer-
ence, it being eccentric to the surface of the
sleeve. ,

Between the operating member and a shoul-
der 18 upon the stock surrounding the por-
tion 13 of the spindle is an adjusting mem-
ber for the operating member, this consisting
of asleeve 19. The two sleeves are provided
with connecting means, which may consist of
a projection 20 from the operating-sleeve ex-
tending into a recess 21 in the adjusting-
sleeve. The latter has radiating from it arms
22, furnishing handholds, by means of which
the operator may maintain it against rotation
or rotate it to secure the desired projection
of the operating member. At a suitable dis-
tance from the outer end of the sleeve is a
stop-shoulder 23, which in use will contact
with the outer extremity of the tube and serve
as a gage to determine the depth of insertion.

Outside the sleeve 17 is a guide-sleeve 24,
freely rotatable about the portion 15 of the
spindle. This sleeve may have at its outer
end a recess in which is seated a washer 25,
and operating upon the threaded end 16 is a
nut 26, which retains all the elements in place
upon the spindle.

The cutting member 17 is particularly use-
ful in removing old tubes from boilers. In

use the stock will be provided with a set of
sleeves of a suitable diameter for the particu-
The tool
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is then inserted in the tube until the stop-
shoulder 23 contacts with the end. Thisbrings
the edge of the blade just inside the sheet, the
operating portion being so held by its eccen-
tric that the blade is in its position of mini-
mum projection.. The operator now grasps
the adjusting-sleeve by its arms, and the stock
is rotated in any desired manner, the tool be-
ing supported in place by the guide-sleeve
and the reduced portion of the adjusting-
sleeve inside the shoulder 23. The rotation
of the eccentric portion of the spindle while
the adjusting member is being held against
rotation will result in the blade being forced
out almost directly into the wall of the tube,
but with a slight circumferential or shearing
movement, and thus cuts a limited section.
This having been effected by a few turns of
the stock, which produces a like number of
reciprocations of the blade, the operator shifts
the adjusting member circumferentially to a
sufficient extent to subject a fresh portion of
the tube to the action of the blade. This is
continued until the wall is severed through-
outits circumference. Thisenables the tubes
to be cut flush with the inside of the sheet
and pushed out without cutting the enlarged
end, and the operation is such as to prevent
the expansion of the tube-walls, which makes
them diflicult to draw through the holes in
the tube-sheets. .

The old tubes having been removed and it
being desired to put new ones in place, the
sleeve 17 is taken from the stock and a sleeve
97 (see Figs. 2 and 10 of the drawings) sub-
stituted, upon which is a contact member or
expanding projection 27, situated similarly to
the blade previously described, but having
instead a rounded edge. The tube is then
placed in the holes in the sheets in the proper
position and the tool inserted within it until
the expanding projection is just inside the
sheet, this being determined, as before, by the
contact of the shoulder 23. The operation
proceeds in precisely the same manner as has
been just described, the adjusting member
being gradualiy turned to permit the rotating
spindle to force the expanding projection
against the interior of the tube at a series of
successive points. This forms a perfectshoul-
der, strengthening the tube in the boiler and
preventing end friction and leakage.

The peculiar movement imparted to the cut-
ting and expanding projections by their be-
ing forced outward into the metal operated
upon with but slight circumferential play
enables them to work effectually upon thick
material—for example, upon tubes one-quar-
ter of an Inch in thickness, which would be
impossible with the ordinary rotary cutter and
expander, unless excessive power were ap-
plied. Thisallowsthick end pieces to be weld-
ed upon thinner tubes, making a heavy sur-
Tace for rolling in the sheet and leaving a thin
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tube within the boiler, which increase the
steaming properties without sacrifice of the
integrity of the joint.

The tube having been expanded, it remains
to even the interior where they have been op-
erated upon and force them into firm contact
with the edges of the holes. For this purpose
the sleeves 27 and 19 are removed from the
stock and a sleeve 28 (particularly illustrated
in Figs. 8, 4, 8, and 11 of the drawings) sub-
stituted. Thislattersleeve has withinita bore
having two portions 29 and 80 so related to one
another that they fit the portions 13 and 14,
respectively, of the spindle and maintain the
outer periphery of the sleeve symmetrically
about the axis. The eccentricity of the two
spindle portions would alone prevent the
sleeve from rotation thereon; but a further
meansis preferably providedin projections 31,
which may extend from the end of the sleeve
into recesses 82, formed in the shoulder 18
of the stock. The sleeve 28 has a conical
surface, it converging outwardly, and in this
surface arecylindrical recesses 33, which open
through it. They reach from points adja-
cent to the outer extremity of the sleeve
through openings in the opposite end. These
recesses are here shownas five in number, sep-
arated from one another by equal spaces, and
each of them not only has its ends lying at
different distances from the axis of the spin-
dle because of the conical form of the ex-
tremity of the sleeve, but they also are skewed
or have their ends occupying different planes
circumferentially of the spindle. In the re-
cesses are situated rolls 34, which have at
their outer ends journal projections 35, operat-
ing in corresponding depressions or bearings
at the ends of the recesses. This prevents the
displacement of the rolls through the recess-
openings, they being held at their opposite
ends by the walls of the sleeve and are main-
tained against longitudinal movement by con-
tact with the adjacent face of thestock. The
guide-sleeve may be placed outside the roll-
sleeve upon the portion 13 of the spindle, as
in the arrangement of the tool before de-
scribed, and both these sleeves secured by
the nut upon the threaded end of the spindle.

In the use of the roller the guide is intro-
duced into the tube and the stock rotated, car-
rying the roll-sleeve with it.. The diagonal
or skewed position of the rolls causes the tool
to feed into the tube, as would a screw, and
their inclined or generally conical relation
gradually exerts pressure upon the tube,
smoothing its surface and foreing it outward
against the walls of the sheet-opening. The
use of the five rolls, these being separated
by comparatively small spaces, distributes the
pressure and avoids putting a strain upon
thinner portions of the tubes.

It will be apparent that with this combina-
tion-tool the whole operation of cutting out
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the old tube and inserting the new may be
performed and that the elements which carry
out the various operations may be quickly as-
sembled and will operate under the applica-
tion of comparatively low power.

Having thusdescribed my invention, Tclaim
asnew and desire to secure by Letters Patent--—

1. A tool for operating upon boiler-tubes
comprising a rotatable stock having an eccen-
tric portion, an operating member surround-
ing said eccentric portion, and an adjusting
member situated adjacent to the operating
member and connected therewith by a coop-
erating projection and recess.

2. A tool for operating upon boiler-tubes
comprising a rotatable stock having an eccen-
tric portion, an operating member surround-
ing said eccentric portion, an adjusting mem-
ber situated adjacent to the operating mem-
ber and connected therewith, and handholds
projecting from the adjusting member.

3. The combination with a stock, of a spin-
dle fixed to the stock and having an eccentric
portion, a sleeve provided with a contact pro-

8

jection carried by the eccentric, and a sleeve
having handholds situated adjacent thereto.

4. The combination with a stock, of a spin-
dle fixed to the stock and having an eccentric
portion, a sleeve provided with a contact pro-
jection carried by the eccentric, and a sleeve
having handholds situated adjacent thereto,
said sleeves being provided with a cooperat-
ing projection and recess.

5. The combination with a stock, of a spin-
dle fixed to the stock and having an eccentric
portion and portions situated at each side of
the eccentric portion which are concentric
with one another, a sleeve provided with a
contact projection surrounding the eccentric

portion, and adjusting and guide sleeves situ-

ated upon the concentric portions.

In testimony whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses.

JOHN LEWIS SMITH.

Witnesses:

F. N. CLAFLIN,
M. F. GEar.
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