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My invention more particularly relates to
a fluid heater such as an economizer, series

boiler, etc., in which the ends of the tubes

of the fluid heater are connected to machined

‘headers.

My invention will best be understood by
reference to the accompanying drawings, in
which I have illustrated certain embodi-
ments thereof, and in which Fig. 1 is a frag-
mentary sectional elevation of a number of
tubes connected at one end to a header in
accordance with my invention; Fig. 2 is a
section taken on the line 2—2 of Fig. 1;

Fig. 3 is a view similar to Fig. 1 illustrating

two rows of tubes and slightly modified
means for holding the tubes to their seats;
Fig. 4 is a section taken along the line 4—4
of Fig. 8; Fig. 5 is a section along the line
5—>5 of Fig. 3; Fig. 6 is a side view of a
fluid heater embodying my invention; Fig.
7 is a sectional view through the ends of
two tubes and the header to which they are
connected, the tube openings and the tubes

" themsélves being of different sizes, and is
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taken along the Iine 7—7 of Fig. 8; Fig. 8 is
a sectional elevation of Fig. 7; Fig. 9is a
view similar to Fig: 7, but illustrating the
inlet and outlet openings for the tubes and
the tubes themselves of the same size; Fig.
10 is a sectional elevation of Fig. 9; Fig. 11
is a sectional elevation illustrating a single
inlet opening and two outlet openings for
the header; Fig. 12 is a section taken along
the line 12—12- of Fig. 11, and Fig. 13 is a
view similar to Fig. 3, but illustrating the
header as sinuous in form. '

Like reference characters indicate like
parts throughout the drawings.

Referring now to the drawings, and first
to Figs. 1 and 2, 10 is a header which, in
accordance with my invention, is formed
from- a bar or plate of metal which may be
cheaply formed as by rolling. My inven-
tion 1s particularly useful for a fluid heater,

which 1s adapted to withstand high pres-’

sures as well as high temperatures.

The plate or bar 10 is drilled with open-
ings as at 11 and 12 to form inlet and out-
let openings for the header. In the em-
bodiment of my invention illustrated in Fig.

)

2,-the header is provided with two rows of
inlet openings 11 and two rows of outlet
openings 12.  The plate or bar is also bored
to form connecting passages 13 which afford
communication between the inlet and outlet
openings 11 and 12. In the embodiment of
my invention illustrated in Figs. 1 and 2,
the plate or bar is bored from opposite edges
to form two aligned passages 13 separated
by a partition 101. The lower one of these
passages provides communication with an
inlet tube 14 and an outlet tube 15, while the
upper connecting passage 13 affords com-

‘munication between an upper inlet tube and

outlet tube. ) .

Inlet tubes 14 and- outlet tubes 15 com-
municate with openings 11 and 12, re-
spectively, and form fluid-tight joints with
walls surrounding the same.

In the embodiment of my invention illus-
trated in Figs. 1 and 2, the ends of the tubes
are upset as at 16, and are preferably formed

as

10

with flanges 16’ and at their ends with coni-

cal -surfaces 17 which are seated in corre-
sponding conical seats in the header as best
shown in Fig. 2. The tubes are held to their
seats by plates or members 18 which may be
substantially hexagonal in form as indicated
in Fig. 1, and which engage the flanges 16’.

The members 18 are provided with studs
19 cooperating with nuts 20 to force the
members 18 against the flanges, and thereby
hold the tubes to their seats. It will be
noted that a sufficient number of the plates
18 engage each of the flanges 16’ to produce
a symmetrical arrangement and thus pro-
duce even distribution of pressure on the
flanges 16’ and conical surfaces 17.

(]

The- ends of the connecting passages 13 -

are closed as by plugs 21 which may be
threaded into the header and then welded as
at 22.

"In the embodiment of my invention illus- .

trated in Figs. 8, 4, and 5, the header 10~
is provided with a single row of inlet open-
ings 11 and a single row of outlet openings
12 of the same character as deseribed in con-
nection with Fl%i 1 and 2. The tubes are
held to their tube seats by plates or mem-

bers 18* which as indicated may be welded
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along an edge to an associated tube. If de-
sired, this welding may be performed before
assembly of the tube with the header.
Fig. 6 illustrates a fluid heater compris-
ing a plurality of headers 10 of the character
illustrated in Figs. 1 and 2, laid upon each

-other and providing a substantially gas-

tight wall for a gas flue, the headers at
opposite ends of the heater being slightl
staggered so that the fluid flows throug
the tubes and the headers in series in the

" manner indicated by the arrows.
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In the embodiment of my invention illus-
trated in Figs. 7 and 8, the headers 10" are
bored with openings 11° and 12* differing in
size, inlet' tubes 14* and outlet tubes 15°
communicating with the respective openings.
The provision of different size tubes is par-
ticularly advantageous in the case of a steam-
ing economizer where the smaller tubes carry
the water, and the larger tubes carry the
mixture of steam and water. The tubes are
also held to their tube seats by flange mem-
bers 23 of the form shown in Fig. 8, which
may be preferably screwed onto the tubes as
at 24. Bolts 25 pass through the plates 23
and hold the tubes to the tube seats. =

The arrangement illustrated in Figs: 9
and 10 is the same as that illustrated in Figs.

.7 and 8, except for the fact that the openings

11° and 12¢ are of the same size as are the
tubes 14° and 15¢. :

In the arrangement illustrated in Figs.
11 and 12, the header 10¢ is bored with a
single inlet opening 11? with which the inlet
tube 14% communicates, and is bored with
two outlet openings 124, The bar 10¢ is

~formed with a passage 811 affording com-

munication between the outlet openings,
and also a passage 312 indicated in dotted
lines in Fig. 11 affording communication
between the inlet opening 11? and the pas-
sage 311. All of the passages, as well as
the tubes, are preferably of the same size, so
that the outlet flow area is greater than that
of the inlet flow area. e .

The arrangement illustrated in Fig. 13 is
the same as Fig. 3 heretofore described, ex-
cept for the fact that the header is sinuous
in form, . : _ _

In the fluid heater made in accordance
with my invention, the major operation per-
formed during the manufacture of the tube
connectors is that of boring, which is car-
ried out cheaply and at high speed.. The

heating device, therefore, is cheap as _com-

¥ared, for example, with one employing
orged fittings as tube connectors. -The dif-
ferent sized openings may be secured in the
header merely by changing the size of the
drill. Furthermore, it will be noted that
the openings and/or passages can readily be
rebored to larger size. ,

I elaim: - ) :

. 1. The method of making a.fluid heater

_bar.
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which consists in boring inlet and outlet

openings of different sizes in a wall of a
metal bar, boring a connecting passage in
said bar which affords communication be-
tween said inlet and outlet openings, closing
the open end of said connecting passage, and
connecting the fluid heating tubes to the re-
spective inlet and outlet openings of said

2. The method of making a fluid heater
comprising a bank of tubes connecting head-
ers at their ends which consists in boring in-

let and outlet openings into a plurality of

bars, boring connecting passages in said bars

which afford communication between the in-:
let and outlet openings, closing the open’

end of said connecting passages, laying the
headers one upon the other at the ends of
the heater, and providing a fluid-tight con-
nection between the ends of the tubes of
said bank and the first-mentioned openings
in said headers. : ‘ ,
3. In a fluid heater, headers at each end
of the heater laid one upon the other to
form a substantially gas-tight closure, each
header being provided with bored inlet and

* outlet openings-and a bored connecting pas-

sage affording communication between said
inlet and outlet openings, means for closing
the ends of said connecting passages, and
means for forming a fluid-tight connection
between the ends of the tubes and the bored
inlet and outlet openings, said headers sub-
stantially confining heated gases flowing
over said tubes. : -

4. A header for fluid heat exchange ap-
paratus comprising, in combination, a solid
body of metal having substantially co-axial
chambers leading into the body from op-
posite sides thereof and leaving a substan-
tial web of metal separating the adjacent
ends of the chambers, a wall of each cham-

“ber providing a plurality of transverse pas-
sages communicating with the corresponding

chamber, and a tube communicating with

~each passage and held in pressure tight re-

lationship with the body. .

5. A header for fluid heat exchange ap-
paratus comprising, a solid metal body of
sinuous outline, opposite sides of the body
presenting alternately arranged projections
near which parallel passages extend part
way through the body, portions of the body
having oblique chambers formed therein
from the side and communicating with a

plurality of said passages, means for clos-

ing the end of each chamber through which

‘it 1s formed, and tubes communicating with

the passages and joined with the body in
fluid tight contact. ' _

6. In fluid heat exchange apparatus, head-
ers piled one upon the other at opposite
sides of a gas pass to form furnace gas

70

75

80

a5

90

95

100

105

‘110

115

-120

125

boundary walls and tube bank supports, the .

individual headers provided with bored in-
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let and outlet openings, tubes extending
across the gas pass and communicating with -
the openings in opposite headers, fluid-tight
joints formed between the tubes and the
5 header walls around the openings, through
bolts extending through the walls and actin
upon the joints to maintain them in flui
tight condition, and means acting on the
bolts and against the exterior sides of the
10 walls to tighten the joints, the individual
headers being also provided with a bored
connecting passage providing cemmunica-.
tion between the inlet and outlet openings.
: © CHARLES E. LUC&.
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