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To ail whom it may concermn:

Be it known that I, ALFRED LANGTON, en-
gineer,residing at Deptford Pier,in the county
of Kent, England, have invented eertain new
and useful Improvements Relating to Steam-
Generators, of which the following is a speci-
fication.

The leakage of the fiue tubes in the boilers
of steam engines, and more particularly of
marine engines, is well known to be a source
of much trouble and danger, and many at-
tempts have been made to overcoms the diffi-
culty.

In constructing tubular boilers, it is well
known that the tubes areinserted in holesin
thetube plates, theends being generally tight-
ened up in the holes by enlarging or expand-
ing them with a snitable tool known as a tube
expander. Notwithstanding the utmost care
in the manufacture, leakage takes place, dus
to the unequal expansion and contraction of
the tnbes and plate, and thisis more especially
the ease when forced draft is employed, as
thereby the heat of the fire is'much increased,
and the amount of expansion and confraction
is also increased. In order, to some extent,
to protect the endsof the tubesfrom thegreat
heat, and thereby to reduce the risk of leak-

age ferrales have been used, whieh have been-

inserted in the end of the tubes, the project-
ing portions being tarned back on the plate.
Every engineer will admit that any plan to
effectually overcome this ever present and
serious objection and difficulty, must neces-
sarily be of the greatest practical importance,
and it will be equally obvious that the prac-
tical value of such an invention must depend
upon its simplicity.

Now the object of the present invention is
to overcome the difficulty above mentioned in
a simple and practical manner, and the in-
vention consistsin the means hereinafter de-
seribed and claimed of connecting the ends of
the tubes to the tube platesso thatthe greater
the amount of expansion or contraction, the
tighter the connection between the tubesand
the plates will become.

In the accompanying drawings, I have
shown three arrangements for obtaining the
end in view, to which end I use a modified

form of ferrule having a return flange with
a cylindrieal interior which will fit onto a cy-
lindrical portion formed by turning a groove
in the tube plate concentrie with the tube
hole and which thus forms a cylindrieal metal
to metal joint. :

Figure 1 is a section showing the attaching
ferrule secured to the tube by expansion only.
Tig. 2 is a section of the improved tube af-
tachment, the ferrule in this case being
threaded to screw into the tube; and Fig. 3
is & section showing the ferrule flangescrewed
to the tube plate. ,

In all the figures, Ais the tube plate and B
the tube.

A’ is the eylindrieal portion of the tube
plate A, formed by cutting an annulargroove
¢ in the outer face thereof.

The ferrule consists of a short tube D,with
a return external flange D’, which together
form an annular recess B, This return flange,
the inner face of which is eylindrical, enters
into the annular groove C formed in the tube
plate A, and itsinnercylindrical face fitsthe
cylindrical exterior of the portion A’ of the
tube plate. The tube end,and the eylindri-
cal portion A’ of the plate, are inclosed in the
annular recess E,and the ferruleis fitted into
the tube by means of an expanding tool in
the usual way. The ferrule may,inaddition,
be threaded, and screwed into the tube, as
shown at Fig. 2, which arrangement I prefer
to employ. Or I may connect the ferrule to
the tube plate by threading the flange D’ of
the ferrule, and oneside of the eylindrieal por-
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tion A’ of the tube plate, as shown af Fig. 3.~

Should the tube B (by a reduction inits di-
ameter, due to the alteration in temperature,
orfrom any othercause) shrink away from the
tube plate A, it will only grip more tightlyon
the tubular part D of the ferrule. Atthesame
time, and under similar conditions, the eylin-
drical return flange D’,which fits into the an-
nular groove in the tube plate, will shrink
onto the cylindrieal portion A’ of the tube
plate. Under the effect of expansion, the
parts will be caused to grip or bind in the re-
verse sense. 'Thus, the egress of the water
from the boiler will in both cases be effectn-
ally barred.
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I may apply my invention to one or both
ends of the tubes,but in general it will be ap-
plied to the fire box end only; the smoke-box
end of the tubes may be fitted in the usual way.

What I claim is:—

1. The means above described for securing
a water-light connection between the tube
plates.and the tubes of steam generators and
consistingin the combination with a tubehav-
ing an externally cylindrical ead and a tube
plate having in:its outer face around the tube
hole a groove inside of which is an externally
cylindrical portion, of a ferrule entering the
tube and having an internaliy eylindrical re-
turn flange which fits the said externally cy-
lindrieal portion of the plate and forms 2 cy-
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lindrical metal to metal joint between the
ferrule and the plate, as herein set forth.

2. The combination with the tube and a
tube plate having in itsouter face around the
tube hole a groove forming a cylindrical por-
tion; of a ferrule which enters the tube and
has an internally cylindrical return flange
fitting the said eylindrical portion and which
is :screw-threaded to ‘engage: with a screw-
thread in the tube or tube plate, substantially
as herein set forth.

ALFRED LANGTON.

Witnesses:
H. K. WHITE,
H. T C. GoLTz.
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