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UNITED STATES

PATENT OFFICE.

FRIEDERICK LINDRUM, OF CHICAGO, ILLINOIS."

TUBE FOR STEAM-BOILERS.

SPECIFICATION forming part of Letters Pa,tént No. 406,359, dated July 2, 1889.
Application filed July 27, 1888, Serlal No, 281,216, (No model.)

To all whom it may concern:

Be it known that I, FRIEDERICK LINDRUM,
a citizen of Prussia, residing at Chicago, in
the county of Cook and State of Iilinois, have
invented certain Improvements in Securing
the Tubes in Boilers, as hereinafter specific-
ally described, and set forth in the claims at
the end of the specification.

It has for its object the means for readily
ingerting and removing boiler-tubes with re-
spect to the boiler-heads or tube-sheets and
for the proper staying of the tube- sheets,
whereby single tubes may be inserted or re-
moved without disturbing the adjoining tubes.

Tigure 1 is a vertical longitudinal section of
a tubular boiler, showing several tubes and a
stay-bolt of the particular constiruction in-
vented by me secured in the boiler-heads.
TFig. 2 is a longitudinal section, on an enlarged
scale, through two of the tubes, showing the
details of their construction and the means of
inserting and securing them in position in the
boiler, and showing also the details of my
stay-bolts and the manner of attachment to
the boiler-heads.

Like letters of reference refer to like parts
throughout the specification and drawings.

In securing the tubesin the heads of boilers
it has heretofore been the practice to pass the

tubes through snugly-fitfing apertures in the

heads and expand them by a proper tool in
the well-known manner at each side of the
heads to a diameter slightly greater than the
apertures.
satistactorily tight joint, but the process re-
quires very nice workmanship, and when the
tube is once in place it ecannot be removed
without destroying its ends and frequently
damaging the aperture from which it is with-
drawn. '

Another form, and one with which my im-
provement has connection, isillustrated in de-
tail in Fig. 2 of the drawings.

Each tube D is provided at each of its ends
with tapering collars, the smallest diameter
of the collar d’ being slightly greater than the
largest diameter of the collar d.

The heads of the boiler are perforated with
apertures, which taper to correspond with the
angle of the collar, the apertures in the head
A’ being of greater diameter than thosein the
head A% The tubes are inserted through the

This has made a very secure and.

larger apertures and are made of just proper
length to have the cones or tapering collars at
each end fit snugly in their respective aper-
tures. Thetapering endsof the tubeare then
foreed firmly into theirsockets, making joints
that will be steam-tight, and also hold the
heads from slipping off the cones when sub-
jected to the outward pressure of the steam.
It will be seen that the friction of the cones
of the tubes holds the tubesin the tube-sheets;
but should it be desirable to remove one or
more of the tubes the blow from the hammer
in driving the tube would have the tendency
to cause the tube at its other end to carry the
tube-sheet with it for a short distance before
breaking the joint, which would loosen the ad-
joining tubes. To overcome this defect, I
have inserted a stay-bolt of peculiarconstruc-
tion among the tubes for staying the tube-
sheets and preventing them moving when in-
serting or withdrawing the tubes. . The stay-
ing of the tube-sheets is not required where
the tubes are expanded, as in that instance
each tube forms a stay in itself. After the

tube is in place I insert the draw-bolt D’,

which is longer than the tube. At one end
it is provided with an annular collar d?, which
bears against the end of the tube, while upon
the other end is slipped a cupped washer 3,
which bears against the head all around the
tube-aperture. This end of the bolt isscrew-
threaded for the reception of a’'clamping-nut

.d*, which, when screwed down hard upon the

cup, forces the head firmly upon the taper end
of the tube, the squared shank d’ atthe other
end of the bolt being held by a wrench to pre-
vent the bolt from turning while the nut is
being screwed up. :

When it is desired to remove a tube, it may
be driven out of the sockets by blows upon
the smaller end of the head A?without injury
to the tube or the aperture from which it is
withdrawn.

To stay the tube-sheets, I employ the stay-
bolts K, which extend through theboiler from
one head to another. One of these bolts is
shown in enlarged detail in Fig. 2. The bolt
has a conical head e, which fits into a corre-
sponding shaped aperture in the boiler-head
A’. For a short distance from this head the

bodyof the boltis enlarged and screw-threaded
to receive a washer and clamping-nut ¢/, by
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means of which the coneis drawn tightly into
its socketand atight joint made. Atits other
extremity the bolt is screw-threaded and pro-
vided with clamping - nuts ¢®* and washers,
which, embracing the head A? on both sides,
make a tight joint, the screw permitting of
the adjustment of the distance between the
boiler-heads.

Having thus described myinvention, whatI
claim as new and useful, and desire to secure
by Letters Patent, is—

1. The combination of boiler-tubes having
conical collars at each end with boiler-heads
having tapered apertures to receive the coni-
cal collars, and stay-bolts between the tubes
connecting the boiler-heads, substantially as
and for the purpose hereinbefore set, forth.

2. The combination of the tube-sheets with
the stay-bolts, consisting of tapered head at
one end, a threaded portion beneath said head
provided with a nut,and a threaded outerend

406,359

provided with two nuts, one for the outside
and one for the inside of the tube-sheet, where-
by the tube-sheets are held rigid.

3. The combination of the stay-bolt with its
conical head and screw-threaded shank, and
the clamping-nut and washer upon thisshank,
the long body of the bolt smaller in diameter
than the shank, screw-threaded atits endand
provided with clamping-nuts and washers,
with the boiler-heads A’ A2 one of which has
a tapering aperture to receive the conical bolt-
head and the other a plain aperture for the
end of the bolt, all assembled and operating
substantially as shown, and in the manner
hereinbefore set forth.

In testimony whereof I affix my signature in
presence of two witnesses.

FRIEDERICIK LINDRUM.

Witnesses:

CHARLES WESTON,
HERMON REINHOLD.
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