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portion of a tube sheet, whleh 1s formed with
the opening a, throug oh which the gases from
the fire-box. entel the tube B. Surroundmw
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To all whom z/t MYy CONCeri:
Beit known that I, DOMINIOK A. REAGAN
a citizen of the Umted States, residing at

Altoc»na in the countv of Blair and State of
Pennsylvama ‘have

pertaing to make and use the same.

My invention relates generally b0 ste&m-.

boilers, and particularly to improvements in
the means for connecting the fire- tubes with
the tube-sheet,.

narily constructed the tube-sheets are formed

‘with openings for the tubes, and the latter
are expanded therein to form steam -tight

joints, and the exposed ends of the tubes are
headed or beaded over the edges of the open-
ings. In this form of connectmn the end of
the tube is exposed to the direct action of the
flame in the fire-box, and the portion of the

tube thus exposed as well as that portlon
thereof lying in the opening, not beingin con-.

tact with the water 1% hwhlv heated and IS
rapidly burned out.

The main object of my 1nvent10n is to p1 e-.
vent the rapid burning out of the ends of the
tubes, and this I accomphsh by providing
‘what I term a ‘“tube-splice” on the water .

. side of the tube-sheet to which the tubes are
~ secured, so that the tube ends are brought

close to the water.

In the accompanymﬂ‘dmwmgs qule 1 IS.' .

a vertical section through a portion of a tube-;-
sheet and tube; and FIES 2,3, and 4 are simi-.
lar views of similar parbs showmﬂ' dlffelent |

forms of my invention.

Similarletters refer to ‘3111] 11.&1 pa,l t% Bhl ou D‘h-r-_]
- out all the views. |

Referring to the dxawmws A reprebems a

each of the openings ¢ and projecting from

the water side of the tube-sheet are the cy-
lindrieal tube-splices C, which, as shown in

Figs. 1, 2, and 3 are prefelably formed 1nte=~

invented certain new |

and useful Improvements in Devices for Se-
- curing Tubes to Tube-Sheets; and I-do de-
clare Lhe following to be a full, clear, and ex-
act description of the 1nvent10n sueh as will
enable others skilled in the art to whleh it ap-

As such boilers are ordi-

1 W1th an ‘annular o

ﬂ'ral wu;h the tube-sheet and of the same thlek- 50

ness, but they may be of less thickness, if de-
sued and of a size a,da,pted toreceive the endb

l 01‘ ‘rhe tubes I3 therein. | ~
*While it is preferled to f01m Lhe tube-.

Sphce integral with the tube-sheet, such eon-

struction is not essential, as it may be-se-
,.cmed thereto in any smtable manner, and all

that is required is that it be secured firmly

and rigidly to the tube- sheet, and this may
| be accomplished in various ways—as, for in-
stance, by forming the tube-splice as a sepa- - .
rate tube with extelnal screw-threads 0

‘thereon, and serewing it into the openings a,
of “‘le&tel diameter tha,n

mdmamly and formed with serew- thledds as

which at a made

shown in Fig, 4.

6o

The tube- sphce supports the fire-tube aﬂd-

serves to connect it with the tube-sheet. The

any desired manner, and in Fig. 1 I show it

| expallded in the 3phce the opening through
‘which_is partly tapered, as at ¢3, the 1&10'61 .
|.end of the tapered pmbmn belnn‘ on the fire

side of the tube-sheet.

tube is expanded, so as to bear on said ta-

‘pered portion, and forms a steamatwht joint.
The fire-tube should be solocated in this and .
in.the other forms of the device that it does
‘not extend beyond said plane: but the end
may be located farther within the boiler, if
_'found desirable. :

In Figs. 2 and 5 the openmﬂr thourrh the N
_tube-spllee is formed cylindrical and of the

same diameter thmuwhout 1ts lenwth and of

less diameter than the opening a ot the tube-
sheet, thereby providing an e __
:whlch the end of the tube is beaded, as at e, .
-1 after havmo' been expdnded m‘rhm ‘rhe tube- |

sphce

Tset d, over

“In Fw"' 4: I show the Lube spllee fmmed
Tset £,

the tube, which terminates in a groove c?,

‘tube may be secured in the tube-splice in

70

- The end of the fire- o
75
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within which the =~
'-tube 18 expanded and over the edﬂ’e of wh1ch .

_113 is beaded. - o
{  In Fig. 1 the tube spllce openmfr 15 shown

| with a strawht portion ¢’ of greater diameter
‘than the tube S0 astopr 0V1de a space around.
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mto “hl(th sediment of a calcal eous nature'




_ e

o obtmned in the m ‘L-.te]f‘ ef eellectmfr the sedl—.
ment,
10

finds its -ivey-f rom the water in the boliler and

“is collected and hardens to form a tight joint.

While the groove ¢® provides better for the
retention of the sediment, its employment is

not absolutely necessary, as the space sur-
rounding the tube may be left plain or un-
arooved, as shown in Fig. 4, and good results

The opening a, as shown in Fig. 3, at a’
may be made ﬂanng, if desired.

It will be readily seen that the tube-splice
adds to the strength of the tube-sheet and
that by its use the extenemn of the tubes into

the fire-box, as is usual, is avoided, and since -
the portion of the tube-sphee which surrounds

the fire-tube is in contact with the water in
the boiler the inclosed pmtlon of the ﬁle-

-tube is képt cooler and burning is avoided.

20

“The operation of expanding the tube in the

._"tube-sphce causes the la,tter to yield some-
‘what, and as this “operation is performed

while the parts are cold they will adjust them-

the changes in temperature |
While my invention is especially lntended

. for use in tubular eylindrical boilers, it also

'30.'

may be applied to any boiler in whleh the
tubes or flues extend into the Watel-spaee
Hevmn‘ thus described my mventlen mhat

selves to expansion and contraction, due to

685,867

I claim as new, and deswe to secure by Letters
Patent, 18—

1. In a boiler, the combmatlon of a tube-
sheet, a tubular tube-splice connected to the

tube- sheet and projectinginto the water-space
of the boiler, an anntlar offset formed within

said tubular tube-splice, and a fire-tube hav-
ing its end expanded in and upset against

I sald offset.

2. In a boiler, the combination of a tube-
sheet, tuabular tube-splices connected to said
sheet and projecting into the water-space of
the boiler, fire-tubes secured to said tubular
tube- sphees and forming therewith a recep-
tacle for the collection of sedlment from the
water in the boiler.

3. In a boiler, the combination of a tube-
sheet, a tubnlal tube-splice having a groove
therein for the reception of sedlment from
the water in the boiler, said tube-splice being
connected to the tube-sheet and B‘Xteﬂdln“

into the water-space of the boiler, and a ﬁre-
‘tube secured to said tube-splice.

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

- DOMINICK A REAGAN.

W’ltn 28SSeSs:

W. D. COUOH |
J AMES MORGAN
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