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To all whony it Ny COMCETTL:
Be 1t known that I Wirriam M. DICKER- |

SON, a citizen of the United States, residing

atlndianapolisj in the county of Marion and |

State of Indiana, have invented certain new
and useful Improvements in the Art of Set-

Speclﬁca,tlon

The object of my invention is to secure
boiler ﬂues or tubes in head-plates 1n such
manner Lhd,t a tight unyielding joint may be
secured.

The particular ob]ect of my invention is to
provide means by which the fire-box.end of
flues in a locomotive and other similar boilers
may be secured in such manner as to remain

- tight for a much longer period than 1s possi-
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~and forced through the same, and while the
pressure 18 maintained IOIlﬂ‘ltlldlIl&Hy of the
{lue the outer projecting end of the flue is en-
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- outer end of the ﬂue taking
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stage of my process.

ble with f
manner.
The accom panymo drawings illustrate my
immvention.
Figure 1 1s a sectional view of a locomo-

tive-boiler, showing the manner of attaching
the fire- box end of a flue to the head-plate.

ues secured 1n the present ordinary

Fig. 2 1s a sectional detail, about full size, of a

fliie and adjacent head- plate during an 11111;1&1
Kig. 3 1s a similar view
showing the same parts in completed condi-
tion, and Fig. 4 a detail of one of the flue-
recelwng operings.

In carrying out my process 1 provide the
head-plates with openings to recelve the
flues, the smallest diameter of these openings
bemﬂ' less than the largest diameter of the

tube and this smallest diameter of the open-
ing being at a point intermediate between
the outer and inner faces of the head- plate,
prefembly nearer the outer face than the in-
ner.
ically tapered by forcing the flue into the
opening) and the flue 1nserted in the opening

larged by rolling, swaging, or otherwise, so as
to flare outw ardly this enl&rfrement of the
place while the
pressure longitudinally of the flue is continu-
ously maintained. The outer end of the
flue may then be beaded over, if desired.

In the drawings, 10 indicates the head-
plate provided with a plurality of flue-re-
celving openings each of which 1s tapered
from an intermediate point 11, thus forming

a tapered portion 12, which is la,rﬂ*er at the in- |

- Iig. 2.

The fiue is then tapered (or automat-

1 ner face of the head,'and a tapered portion

13, which 1s larger at the outer face of the
head. The flue 14 has an external diameter
substantially equal to the largest diameter of
the portion 12 of the flue-receiving opening

and 1s forced mnto said portion 12 and throu G'h'
ting Boiler-Tubes, of which the followmﬂ' 1S a |

the opening, so as to project beyond the
outer face of the head- -plate, as shown in
This forcing pressure may be ex-
erted in any desired manner—for instance,
by means of bolts 15

head-plates 10 and 10" ”When the tube has

, passed through the two

60

been 101‘0@(1 through the opemnﬂ' in the head-

plate 10 until 1t fits tig ohtly in the portion 12
of the flue-opening, it is then cut so as to pro-

ject any desired amount trom the head-plate,
and the portion lying within the part 18 of
the opening 1s swelled by rolling or otherwise

until it lies tightly within the ta,pel ed portion

13 of the flue- -opening, this swelling being ac-
complished while the pressure 1s beuw eX-
erted longitudinally of the tube to continu-

ously crowd it into the part 12 of the flue-

opening, so that when the operation 1s com-
pleted the head- plate 10 has been crowded
onto the flue by a pressure which 1s wholly

independent of any force exerted by the

swelling of the tube in the portion 13 of the
opening.
If desired, the outer tip of the tube may be
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turned over to form a bead 16; but 1t will be .

understood that the flue will be held tightly
in the head-plate without this bead.

In case the swelling of the tube Wlthm the
portion 13 of the flue- -opening 18 accom-
plished by blows, a heavy sledge or similar
article should be held acainst the farther end
of the tube in order to resist the blows.

The far ends of the tubes in the head-plate
10" may be rolled or otherwise secured in the
head in any well-known manner, as at this
point the tubes are not Sub]ected to as great
stresses as ave the tubes 1111111@(11&13013?‘ ad-
jacent the fire-box.

I claim as my mvention—

1. That improvement in the art ot setting
boiler flues or tubes which consists in toﬁclnﬂ
them into a tapered opening and expandmo
their outer ends while under the forcing pres-

sure.
2. That improvement in the art of setting

boiler tubes or flues which consists 111 iorcmo

QO

95

I10C

105

the end of the tube through an opening in a

plate, which opening 1s tapel ed outwardly in
opposite directions from an inter medmte
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point, and swelling the outer end of said tube
while mamtaining the forcing pressure longi-
tudinally of the tube. |

3. That improvement in the art of setting
boiler tubes or flues which consists in forcing
the end of the tube through an opening in a

plate, which opening is tapered outwardly in

opposite directions from an intermediate
point, and swelling the outer end of said
tube while maintaining the forcing pressure
longitudinally of the tube, and forming a
bead on the outer end of the tube.

4, That improvement in the art of setting-

boiler tubes or flues which consists in taper-
g the end of the tube or flue to correspond
with the taper of one end of a flue-receiving
opening, which opening is also tapered in the
opposite direction toward the outer face of
the head-plate, maintaining a pressure on
the flue tending to force its tapered end into
and through the tapered opening of the head-
plate, and during said maintenance, swelling

the outer end of the tube into the aforesaid
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oppositely-tapered portion of the flue-receiv-
Ing opening. ,

5. That improvement in the art of setting
boiler tubes or flues which consists in taper-
g the end of the tube or flue to correspond
with the taper of one end of a flue-receiving
opening, which opening is also tapered in the
opposite direction toward the outer face of
the head-plate, maintaining a pressure on the
flue tending to force its tapered end into and
through the tapered opening of the head-plate,
and during said maintenance, swelling the
outer end of the tube into the aforesaid oppo-
sitely-tapered portion of the flue-receiving
opening, and forming a bead on the outer
end of the tube.

In witness whereof I have hereunto set my
hand and seal, at Indianapolis, Indiana, this
5th day of September, A. D. 1906.

WILLIAM M. DICKERSON. [v. s.]

- Withesses:
ArtHUR M. Hoob,
Toomas W. MGMEANS.
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