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To all whom it may concern :

Be it known that I, GEORGE S. STRONG, a
citizen of the United States, and a resident of
Philadelphia, Pennsylvania, have invented an
Improvement in Steam-Boiler Tubes, of which
the following is a specification.

My invention relates to an improvement in
the upright tapering tubes of steam-boilers;
and it consists in reducing an ordinary eylin-
drical lap-welded tube to the desired tapering
shape by corrugating or erimpingitin the pe-
caliar manner fully described hereinafter, the
tube thus constructed being cheaper and a bet-
ter transmitter of heat and presenting more
heating-surface than an ordinary taper tube.

In the accompanying drawings, Figure 1
represents a side view of a cylindrical lap-
welded tube, preferably of steel, and about
twelve inches in diameter ; Figs.2 and 3, views
of the same tube, showing the successive de-
grees of taper imparted.to it ; Fig. 4, a view of
the tube in its finished condition. The above
views are drawn to a scale of one inch to a
foot. Tigs. 5, 6, and 7, which are drawn to a
scale of six inches to a foot, show the different
conditions of the corrugations at the lower end
of the tube in the ditferent stages of its reduc-
tion to the desired tapering form; TFig. 8,
which is also drawn to a scale of six inches to
a foot, shows the lower end of the taper tube
in its finished condition. Tig. 9 is a portion
of aboiler drawn to areduced scale, and show-
ing the tapering tubes; and Fig. 10, 2 dia-
gram illustrating the mode in which I prefer
to make the tubes.

The upright tapering tubes, larger above
than below, of the style of steam-boiler known
as the “ Galloway,” are acknowledged by engi-
neers to possess several advantages over cy-
lindrical vertical tubes, the only objection to
them being their expense as heretofore made—
that is, by cutting out a sheet of plate-iron of
appropriate form, lapping the edges, and weld-
ing the lap by hand while the tube is held on
a tapering mandrel. The cutting of the plate
to waste, the tedious operation of welding by
hand, and the pecessity of employing thick
plate-iron in order to effect a proper welding,
all contribute to rénder ordinary tubes of this
class expensive.

In carrying out my invention I takea cylin-
drical lap-welded tube, A, Fig. 1, of the re-

quired length, and reduce it to the desired ta-
pering form by tapering corrngations. These
corrugations I prefer to make gradually, or by
as many successive operations as the diameter
of the tube and other circumstances may re-
quire. Thus the taper shown in Fig. 2 is ob-
tained by corrugating the tube, as shown in
Fig. 5, which illustrates the condition of the
corrugations at the extreme lower end of the
said tube, the grooves formed in the exterior
of which are tapering, or, in other words, grad-
ually decrease in depth from the lower end of
the tube antil they finally disappear at z, Fig.
2, for a portton of the upper end of the tube
above the said line x should retain its eylin-
drical form for a purpose rendered apparent
hereinafter. The ribs formed by the corruga-
tions are prominent below, but become grad-
ually less prominent until they merge into the
cylindrical portion of the tube at . A more
abrupt taper isimparted to the tube by reduc-
ing the corrugations at the lower end of the
said tube to the condition shown in Fig. 6, the
corrugations being still made on a taper and
merging into the cylindrical portion at z, the
tube by this second operation assuming the
form, Fig. 3, in which, however, I have shown

1o lines indicating corrugations, for the rea-

son that, if properly made, they would be too
much crowded. By the third operation the
folds made by the corrugations are compacted,
as shown in Tig. 7, and a still more abrupt
taper isimparted to the tube, the corrugations
being still on a taper and merging into the
upper cylindrical portion of the tube. The
final operation is to prepare the tube for at-
tachmentto the boiler. This will depend apon
the mode adopted of fastening the tube. In
the present instance the upper cylindrical por--
tion of the tube is forged into a flange, d, for
attachment to abranch on the upperhorizontal
portion of the boiler, while at the lower end
of the tube the corrugations are welded to-
gether, as shown in Tig. 8, so as to form a
short tube, %, of solid metal, into which the
ribs formed by the corrugations merge,
While in most cases the successive opera-
tions described may be advisable, in some in-
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stances the desired taper may be imparted by -

one corrugating operation, or more than three
successive operations may be resorted to.
While my improved taper tubes, when form-
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ing a part of a steam-boiler, possess all the ad-
vantages of the ordinary taper tubes, they pos-
sess theadditional advantagesof being lighter
and presenting a more extended beating-sur-
face than ordinary taper tubes of this class; ab
the same time they can be made of thin metal,
and are consequently better transmitters of
heat ; no waste of metal, moreover, is involved
in their construction, and when made by the
aid of appropriate mechanism they are much
cheaper than the common taper tubes.

While mechanism for manufacturing  the
tubes forms no part of this application for a
patent, I may briefly describe the mode which
I propose to adopt of making them, reference
being had to the diagram, Fig. 10, in which
M represents aram to beoperated by hydraulic
or other pressure, this ram having a tapering
die, m, with tapering corrngations correspon d-
ing with those on the inside of the tube, the
fixed die N having a tapering bore with cor-
rugations corresponding with those on the out-
side of the tube.

The cylindrical lap-welded tube A, when
properly heated, is fitted to the eylindrical por-
tion 2 of the ram, and bears against a shoul-
der, p,on the same. Theram M is then moved
forward in the direction of the arrow and the
heated tube passes into the flaring entrance
of the die N, and is finally reduced to the de-
sired corrugated condition by and between the
two dies, after which- the ram is retracted.
Different dies will of course be required for
the successive operations.

T am aware that it has been proposed to
make tapering corrugated tubes by first mak-

ing a tapering blank and then corrugating
the same by the action of suitable dies, and
hence I do not claim broadly a corrugated ta-
pering tube. The object of my invention is to
avoid the necessity of first making a tapering
blank for the tabe.

I claim as my invention—

1. The mode herein described of making ta-
pering tubes for steam-boilers, said mode con-
sisting in forming on an ordinary cylindrical
lap-welded tube coriugations prominent at the
small end of the tube, but gradually decreas-
ing in prominence until they merge into the
cylindrical portion of the tube at or near the
opposite end, as set forth.

9. The within-deseribed tapering tube for
steam-boilers, said tube having at its small
end prominent corrugations which gradaally
decrease in prominence until they merge into
the eylindrical portion of the tube at or near
the large end of the same, as set forth.

3. A tapering tube having tapering corru-

‘gations concentrated and welded at and near

the contracted endof the tube, as set forth.

4. A tapering tube having tapering corruga-
tions, and having at its large end a flange, d,
and at its small end a concentrated and welded
portion, &, as set forth.

In testimony whereof I have signed my name
to this specification in the prescnce of two sab-
seribing witnesses.

GEO. 8. STRONG.

Witnesses:

HARRY DRURY,
THARRY SMITH.
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