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Zo all whom it may concern:

Be it known that I, NAT W, PRATT, a citi-
zon of the United States, residing in the city
of rooklyn,in the eounty of Kings and State
of New York, have invented certain new and
usefual Improvements 1n Water-Tube Boilers,
of which the following is a specification.

Thisinvention relates towater-tube boilers;
anc 1t consists in a unit of heating-surface
which i3 composed of a group or cluster of
water-tubes having a single cup or nipple se-
cured to each end of said cluster and in cir-
culatory connection with each. tube of the
cluster, whereby the cluster can be attached
to headers at each end by simply securing
such cups to the headers, and said unit can be
detached from the headers, in readiness for

removal, by freeing sach cups from their at-

tachment to the headers.

It also consistsin soconstructing the headers
that a single hole in each will serve to receive
the ends of such unit, and one hand-hole in
alignment with said hole will serve to give
access to said unit,and, therefore, to each tube
of the cluster formmﬂ' a part of the same; and
it further consists in certain details of CON-

struction, all as hereinafter desecribed and

claimed.

In the accompanying drawmgs, Figure 1
represents a view, partiaily in section, of sev-
eral units of heating-surface secured to head-
ers at each end in accordance with the inven-
tion. Fig. 2 shows a transverse section of the
same on line Z Z of Fig. 1. Fig.3 represents
in perspective a part of a header and a por-
tion of a unit of heating-surface attached
thereto. Fig. 4 shows an end view of a pre-
ferred form of cup or nipple adapted to be se-
cured toaclusterof three tubes to form there-
with a unit of heating-surface and to enable
such cluster to be attached toa header. Fig.
5 represents the said cup, partly in side view
and partly in longitudinal section, on line x x
of Fig. 4. Fig.6 represents two tubes adapted
to be attached to such cup, one of the tubes
being in longitudinal section and a portion of
the other beingin side view. Fig.7showsan

end view of a preferred form of cup or nipple |

adapted to be secured to a cluster of four
tubes. Ifig. 3 represents a vertical section of

- such cup online Y Y of Fig. 7. Fig.9shows
two tubes adapted to be attached to such cup,

| Oﬂe of the tubes beingin lonwltudmal section

‘and the other in sufle View.
B denotesthe unitof heating-surface, which
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1s composed of a group or cluster of water:"
tubes b and a cupor nipple A secured to each -

end of said cluster. These nipples are pret-
erably of wrought iron, or other malleable
metal, formed into cup shape, and are prefer-
ably “struck up,” so as to produce upon the
base thereof as many auxiliary nipples or
tubular projections a as there are tubesin the
cluster which is to form a part of the unit.
The tubular projections a are preferably {rus-
to-conical in shape,and the ends of the tubes
b are made bell-mouthed to fit said projec-
tions exteriorly, the projections being of suf-
ficient length to enable them to be welded to
the tubes. If desired, however, thetubesmay
fit and be welded to the projections a interi-
orly of the latter, and both the projections
and the ends of the tubes may be straight, as
will be readily understood.

- In securing a cluster of tubes to two cups
or nipples A “the separate tubes b are inserted
into or over the projections a on the nipples,
one of said nipples being at each end of a
cluster, and said projections are welded to the
respective tubes in any suitable manner, or
are firmly attached theretosothat each cluster
with its end cups A ean be combined with or
be removed from the headers as a unit. The
headers C are furnished with a series of holes
¢, of a size to receive the nipples A, and in
axial alignment with said holes is a series of
hand-holes d on the opposite sides of the
headers.
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In combining the units B of heating-surface

with the headers C the nipples A of each unit
are inserted into the holes C in the headers,
and the free ends of the nipples are expanded
or upset over the walls of said holes, as shown
in Fig. 1, access to thenipples bemn* obtainead
for sueh purpose through the hand-holes d.
These hand-holes are then covered by caps D,

which are secured to the headers in any suit-
able manner. The numberof tubes in a clus-
ter may be two or more, the nipple shown 1

Fig. 4 being adapted to receive a cluster of
three tubes, that shown in Fig. 7 to receive a,
claster of four tubes and a cluster of that
number being shown in Fig. 2, while a cluster
of two tubes is shown 1n Fig. 3 as attached to
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