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0 all whomy it 1y conecer:

be it known that I, CHARLES I. REARICK,
2 citizen of the United States, residing in New
York,conntyof New York, Stateof New York,
haveinvented a newand useful Improvement
in Water-Tube Steam-Boilers, of whiceh the
following is a specification.

The invention relates to the form and ar-
rangement of headers and tubes connected
thereto which comprise the heating-surface
of a water-tube boiler.

‘The purpose of my invention is to provide
safe means for quickly removing injured
tubesand forreplacing same with perfect ones
1n the type of water-tube boiler composed of
manifolds or headers connected by tubes, the
object being to accomplish the same without
passing the injured ornew tubes through the

sald headers or manifolds and without dis-
turbing the other tubes, as is now most gen-.

erally the practice.

Referring to the accompanying drawings
and to the various views and reference-signs
appearing thereon, Figure 11s an end eleva-
tion, partly in section, of a boiler of the gen-
eral design as set forth in my pending appli-
cation, dSerial No. 754,314, filed October 21,
1899, with the exception that the headers,
arranpgement of tubes, &c.,
proved with a view to quickly removing and
replacing same. Fig. 2 is a plan view of
said boiler; Figs. 8 and 4, vertical sectional
views of upper and lower headers; Fig. 5,
plan view of upper header; Fig. (6, cross-sec-
tional viewonline X Y, Hig. 3, of upper head-
ers; Kig. 7, plan view of lower headers; and
Fig. 8, cross-sectional view of lower headers
on line ST, Fig. 4, Figs. 9'and 10 are alter-
native constructions of headers.

'The same part is designated by the same
reference-sign wherever it oceurs throughout
the several views.

IFigs. 1 and 2 show two boilers or units set
with one furnace in common to both, so for.

furtherconsideration I shall only doscmbe one
of these units.

The boiler, as shown in the several views,
consists of banks of water-tubes 1; upper and
lower headers2and 3, vespectively, into which
sald tubes open at their respective ends; a
steam and water drum 4, into which upper
headers 2

have been 1m-

jured one.

steam and water drum 4 to lower headers 3.
The upper headers 2 and lower headers 3 are
provided with pockets 2* and 3%, respectively,
in the tube-sheet faces of such headers, such
pockets being in diameter somewhat larger
than the water-tubes 1 and a depth somewhat

greater than the difference between thelength

of such tubes and the distance between the
headers 2 and 3. VWhen the headers 2 and &
are arranged to take (mly two tubes in widtn,
the pockets 2* and 3* are arranged half in
each header, as shown Through each of the
headers 2 and 3 I may have 1101@8 av and 3,
respectively communieating with the poekets
in such headers. The water-tubes 1 may be
arranged with reference to the steam and
water drum 1n double transverse rows, as
shown in Fig. 5, with spaces 6 between each
pair, as shown in Iigs. 5 and 0, such spaces
G being somewhat greater in width than the
diameter of the tubes 1, or tubes 1 may be
arranged 1n sets of double or multiple rows,
with spaces 6 between each set, and such
spaces lying parallel to the axis of the steam
and waterdrum 4. 'T'his latter arrangement
is shown in Figs. ) and 10. In the sides and
ends of the casing are doors in or openings
through the casing, (designated as 7 and 72,
respectively.) When the openings 7 in the
ends are used, those in the sides 7* may be
omitted, and vice versa, or both may be used
in eon]uuetmn |

When 1t 18 desired to remove an injured
tube, (see Fig. 1,) the operation consists of
loosening the tube at both ends from the re-
spective headers towhich it is fast, then lower
1t until its upper end will swing clear of the
lower face of this upper header, next swing
this upper end into the nearest pocket 2% in
such upper header, and raise the tube until
its lower end is clear of the lower header 5.
T'hen swing the lower end of the injured tube

outward through the passage 6 to opening 7%,

opposite the sald passage 6, and remove it
through such opening 7*. T'he operation of
putting in a new tube is the reverse of the
above-described operation of removing an in-
By inserting a rod through the

opening 2°,thatcommunicates with the pocket
2*,that was made use of inthe above-deseribed
operations, the injured as well as the new
2 open, and downfow- -pipes 5 from | tube can be more easily and quickly g 111(10(1
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to the said pocket, although the operation | than the diameter of the tubes, with pockets

can be per formed without so doing. In cases
where 1t is not convenient to hdve the open-
ings in the sides of the boiler-casing and
whele the tubes are arranged asin the above—
described case the tube when it has reached
the point where its upper end is in the pocket
2* and the lower end swings clear of The lower
* 1n the
lower headerand the top end of the tube Swung
out until it is in the passage 6%, (see Fig. ] )
when it can be passed out into the fire-room
through passage 7. 'I'he reverse operation ap-
plies to the 1nserting of a new tube. A rod
may be inserted throun*h the hole 3° in lower
header for guiding the tube into pocket 32,
Wherethe passages 6 are parallel to the axis
of the steam and water drum, there would be
an opening 7 in the casing opposite each such
space, (see Iigs. 1 and 9,) and the operation
of removing a tube Would consist of getting

“the 11];]111"6(1 tube into the pocket 22 and to

swing clear of the lower header, as before,
and Lhen swinging the lower end of the tube
away from the end casing in which the open-
ings 7 are until the top end of the tube came
eleal of the upper header, which will then
permit such tube to be pa,ssed out through
the said opening 7 opposite the respectwe
passage 6. A new tube would be put in in
the reverse manner.

In order to make the boiler more compact,
one pocket in the header may be arranged to
receive more than four tubes (see Fig. 10)—-—
as, for example, any tube in either of the sec-

ond rows of tubes {from the space 6 can be re- -

moved by first removing one or two of the
tubes in the rows adjacent to the passage C.

While I have shown my invention as used
in econnection with a vertical type of boiler,
I desire it to be understood that it can be used

equally as well in the types of boilers where
the tubes are inclined or horizontal, and, fur-

thermore, that changesinand variations from

the specific constructions shown and de-

scribed would readily suggest themselves to
persons skilled in the art and still fall within
the spirit and scope of my invention, and I
do not, therefore, desire to confine my self to
the exact eonstruetlons and arrangements as
shown and described; but,

Having set forth the objeet and nature of

my invention and a form of apparatus em-
bodying the principle thereof, what I claim
as new and useful, and desire to secure by
Letters Patent, is—

1. In a water-tube boiler, the combination
of two headers, banks of tubes in communi-
cation at their respective ends with such

6o headers, free spaces between the banks of

 tubes, such freespaces havinga width greater |

or indentations in the headers, ‘such pockets
opening into the said free spaces.

2. In a water-tube boiler, the combination
of two headers, banks of tubes in communi-
cation at theirrespectiveends with such head-
ers, free spaces between the banks of tubes,
such free spaces having a width greater than
the diameter of the tubes, pockets in the
headers, such pockets opening into the said
free spaces, with suitable openings through
the headers and communicating with the smd
pockets, as and for the purpose set forth.

3. In a water-tube boiler, the combination
of two headers, banks of tubes 1In communi-
cation at theirr espectlve ends with such head-
ers, free spaces between the banks of tubes,
such free spaces having a width greater than
the diameter of the tubes, pockets in the
headers, such pockets opening into the said
free spaces, with openingsthrough the boiler-
casing and in commumeatwn mth the said
free spaces.

4. In a water-tube boiler, the combination
of banlks of tubes in eommumedtlon at each
of their respective ends with a series of head-
ers, free spaces between the banks of tubes,
such free spaces having a width greater than
the diameter of the tubes, with pockets or
Indentations formed by thesaid headers, such
pockets opening into said free spaces.

5. In a water-tube boiler, the combination
of banks of tubes in communication at each
of their respective ends with a series of head-
ers, free spaces between the banks of tubes,
such free spaces having a width greater than
the diameter of the tubes, pockets formed by
the said headers, such pockets opening into
the said free spaces, with suitable openings
formed by the headers and establishing com-
munication between such pockets and the

free space without the boiler, as and for the

purpose set forth.

6. In a water-tube boiler, the combination
of banks of tubes in communication at each
of their respective ends with a series of head-
ers, free spaces between the banks of tubes,
such free spaces having a width greater than
the diameter of the tubes, pockets formed by
the said headers, such pockets opening into
the sald free spaces with openings through
the boiler-casing and in communication with
the said free spaces.

Signed at New York, in the county of New
1011 and State of New York, this 15th day
of May, A. D. 1901.

CHAS. b. REARI_OK.

Witnesses:
T. C. REARICK,
Gr. K. FULLAGAR.
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