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To all whom it may concern.:

Be it known that I, NAT. W. PRATT, a citi-
zen of the United States, residing at Brook-
Iyn, county of Kings, and State of New York,
have invented certain new and useful Im-
provements in T'ube-Joints for Sectional Boil-
ers, &e., of which the following is a specifica-
tion.

This invention relates generally to a means
for securing tubes, flues or other conduits to
their seats, whether the tubes be used in
steam generators, radiators, or in other appa-
ratus or devices. ‘Many methods of securing

. such tubes to their seatshave heretofore been
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proposed; and one of the means heretofore
employed, as set forth in Letters Patent No.
265,234, dated October 3, 1382, consisted in ta-
peringone end of the tube to fit a tapered open-
ing in a tube header, while the opposite end of
the tube was straight, but slightly reduced in
diameter to fit an opening in the opposite

“header, which was also of taper form but

larger than the greatést diameter of the tube
to permit its withdrawal therethrough, the
joint between the reduced end of the tube
and its tapered seat being formed by a rigid
annulus straight upon its inside to fit the
tube end and tapered on its exterior to fit the
tube seat opening and driven foreibly to such
seat, to secure the tube therein and make a
tight joint therebetween.

The present invention contemplates the use
of tubes whether of wrought or cast iron as
they are ordinarily found in the market, and
their use as tubes, flues, or other conduits,
without any previousshaping or preparation H
and in connection therewith a splitor divided
annulus shaped on its inner side to fit the ex-
terior of the tube and tapered on its exterior
fo fit a tapered opening in the tube sheet,
header or other seat, whereby such annulus,
capable of yielding diametrically, is adapted
to conform to the inequalities of such ordi-
nary tube and will thereby aid in insuring a
tight joint. The annulus of soft metal and

whether split or not, is formed on its large
or outer end with a projecting neck immedi-
ately adjacent its inner surface to provide an
annular body of metal adapted to be calked
or upset into forcible contact with the sur-
face of the tube and thereby tighten the joint
between the annulus and the tube; and this

neck may be formed from: thé edge of both

surfaces of the annulus by making a groove -

in its outer end whereby the metal of the pro-
jecting necks may be forced by the calking
tool in opposite directions—against the walls
of the tube seat opening and against the sur-

.face of the tube.

As a better understanding of the invention
will be had by a detailed deseription thereof,
such description will now be given, reference
being made to the accompanying drawings,
in which— ‘

Figure 1is a sectional elevation of so much
of -a tube and its connection with its front
and rear seats as is necessary to an under-
standing of the invention. Fig. 2, is an en-
larged sectional elevation of one end of the
tube and its seat. Fig, 38, is a perspective
view of the annulus. Figs. 4 and 5 are sec-
tional views of modified forms of the annulug
and the tube seat.

It is to be understood that so far as the par-
ticular means now to be described of secur-
ing the tubes to their seats is concerned, the
tube or tubes may be employed as water tubes
in sectional steam boilers as for instance of
the well known Babcock & Wilcox type; as
flues, as in ordinary boilers; as steam, water
or air tubes in steam, hot water or air radia-
tors; as tubes in refrigerating apparatus; and
in fact in all situations, apparatus or devices
in which tubes held in seats are employed,
the particular connections of the tube shown
being simply taken as illustrative of one of
the many examples of its use.

The tube a, in. said drawings, is a tube of
Suitable diameter and length, of wrought or
cast iron and preferably taken as ordinarily
found in the market without any fitting or
dressing for use¢ in connection with the im-
proved means of corinecting it to.its seat or
seats. The tube seats D, are shown as pro-
vided at one end in a plate of sheet metal G,
and at the opposite end in a header d, of the
form usually found in the Babcock & Wilcox
type of generators. Each tube seat is formed
by a tapered opening in the metal, header or
the like, two openings when considered to-
gether being tapered from opposite directions,
the larger diameter of each opening being
outward to facilitate the insertion, driving-
home, and calking of the securing annulus ¢.
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The securing annulus in its preferred form is
split or divided as shown in Fig. 3, having

_an interior diameter and straight surface

adapting it to fit over the end of the tube a,
and tapered on its exterior to fit the taper of
the seat opening at either end of the tube.

- The annulus after being placed around the
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tube in position to enter or already entered
in the seat opening is foreibly driven home
by any suitable tool as for instance the an-
nularly formed tool f, indicated by dotted
lines in Fig. 2. In this operation the flexi-
bility of the securing annulus, by reason of
its being split, will allow the walls of the
tapered seat-opening to crowd the annulus
around the tube in foreible and binding con-
tact with its surface so that the joint between
the two and with the seat opening will be ab-
solutely tight. This operation also causes
the opening of the split in the annulus to be
also closed up tightly. The friction between
the annulus, the tube, and the walls of the
seat opening will be great enough to hold the
annulus firmly in place, and in the example
of the tube connection with the header d, in
Tig. 1, the pressure in the header will ma-
terially aid in holding the annulusin position.

As an additional security against any leak-
age past the joint formed by the securing
annulus, its larger end is formed with a con-
tinuous groove 2, which provides on the end
-of the annulus an inner and an outer annu-
larneck of metal 3, 4,the formerlying against
the surface of the tubeand the latter against
the wall of the seat opening. Kach of these
annular necks of metal is calked by a proper
calking tool against the tube and wall of the
seat opening respectively, thereby com pletely
closing all openings between theannulus and
the tube which may have remained by reason
of theirregularsurface of the tube after driv-
ing the annulus homé in the first operation;
and also between the annulus and the wall
of the seat opening.

Instead of providing both of the annular

necks of metal 3, 4, on the end of the annu-
lus one of them may be omitted as for in-
stance the neck 4, as shown in Fig. 4, wherein
the neck 3, may be similarly calked over
against the surface of the tube.

The wall of the seat opening may be plain
tapered as shown or asin Fig. 5, it may have
an annular groove 5 formed in it into which
the annular neck 4 may be calked as isshown
partially in Fig. 5, whereby the neck and
groove form a key securely locking the annu-
lus in place.

From the foregoing it will be seen that an
exceedingly simple mode of connecting the
tube to its seat is provided, permitting the
use of wroughtor cast iron tubes as they are
ordinarily found in the market without the
necessity of shaping, dressing or fitting their
ends for use; and by employing a split annu-
lus as distingnished from a rigid one, the op-
eration of driving it home effectually closes
the annulusaround the tube; and by the final
operation of calking the closing of all open-
ings in the connection is insured and a tight
joint formed.

I am aware that tube joints have been
made wherein a solid tapered annulus has
been employed encircling the tube and bear-
ing upon the tube sheet, and also wherein a
divided annulus has been inserted within
the tube and expanded by permanent inter-
nal devices to press and hold the tube in con-
tact with the sheet and I do not claim such
expedients. -

What is claimed is—

1. Asa means of securing a tubein its seat,
a divided ring or collar of ductile material
having its inner bearing surface conformed
to the tube and its outer surfaceto a tapered
seat in the sheet, plate, or header to which
the tube is secured.

2. The herein described tube connection,
consisting of a tube seat therefor of tapered
form and having an annular groove therein,

and a soft metal annulus adapted to the tube o

and its seat and having a projection for calk-
ing the annulus in place and adapted to in-
terlock with said annular groove.

In testimony whereof I have hereunto set
my hand, this 18th day of March, A. D. 1891,in
the presence of two witnesses.

NAT. W. PRATT.

Witnesses:

FRANK L. WARD,
L. D. BURNHAM.
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