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Thls mventwn relates to an: 1mprovement in

sectional boilers. suich; for example ‘as boﬂers of
the Mills types which comprise sections each hav-

1ng vertlcally extendmg Water tubes 1n thelr up-'

per part:

In every type of boﬂer some dlfﬁculty has been‘

experlenced due to:the fact ‘that some of the wa-

terways are ohrectly ‘over-the hot part of the fire

and When the boiler is driven at a high capacity
thereis a- tendency to eJect Water Vlolently up

through these Waterways ifi-a sorg-of: geyser effect’

1nto ‘the upper: portlon of the boiler, “The water

thus ejected sometimes is ‘carried ‘into: the trans-
mlssmn lines and dlstrlbuted throughoutf he

system and/or accumulates mslugs ‘which inter=

of steam. -
A further diffculty experlenced W1th thls type

of boﬂer when used for indirectly ‘heating a hot
- Water supply is due to the fact that the header
©oF heatmg drum through which ‘the- supply plpes

3

L

extend, is attached to one side of the boiler only,

-and as the ‘heat supplied to the heating drum is
furnished solely or prmmpally by the tubes, at
" that- s1de they" become relauvely cool in: com-
parison ‘with- the tubes on the opposite side-of
the boiler. “When the fire is ¢ontrolled- automati-
ca]ly in accordance with the temperature of eith~
_er-the hot ‘water supply” or- the heater the
* tubes at oné sxde of the boiler are cooled off rela-

- tively to those in the oppos1te side and the lat~f R

ter are often exposed to exeessive heat and pro-
duce steam at a time- When dt-is not des1red as,
- for examp}e, ‘when - the boﬂer is- tised ‘in: the
summertlme merely for heatmg the water supply
Herice the efficiency of the umt and the desired

) umformzty of operatlon is appremably 1mpa1red.

' donstruction, and Teliable and efﬁc1ent in opera- .

56

ard-the cost of: heatmg the hot water supply 18

g‘reatlymcreased

‘I’he principal obJect of the mventmn is to pro-’ -

vzde a sectional boiler which: is. of - economlcal

tion, and ‘which ‘overcomes the “aforementioned
obJectlonable features and’ deficiencies 1nherent
in the prior types. -Further objects relate to
the construction and mede of operation of our im~
proved boiler’ and will be apparent from a con-
sideration of the following description and ac-
companying drawings- whlch exemphfy one' em-
bodlment of the mventmn chosen for the narpose
of fifustration:

In the drawmgS' SR

th 1 is & front: eIevatlon w1th parts broken
away and shown in sectmn of our 1mproved boﬂ—
er; o : :

Apphcatlon October 20, 193.), Senal No. 694,422
(L. 1?2—225) '

Flg 2 isa top pla,n view thereof

wPig. 3 is.a’ fragmentary side- elevatlon Wlth
-parts broken away and: shown in section;. :

Fig. 4 is an enlarged sectlon on the llne 4——4 of

Fig'1;and

of Fig.1: -
‘Referring to - Figs. 1. to 3 the boﬂer shown

therein comiprisés a series ‘of a.hgned sections 0

secured in. fixéd pos1t10n by andy suitable means
and mounted on a pair of brackets {1’ which may
also prowde a, sipport for-thé grate (niot shown);

-if'g grate isto-be used. :Each of the sections IG
. (eXcept the ‘rear. section- {02) is of similar con=
’ structlon ‘cornprisifig: an” ouiter water: tube -which:

is’ substantlally U-shaped, Having a ‘central hHori-
zontally extendmg portion-12 which ‘defines the
topof thie’section and prov1des the steam liberat=
ing  chamber; and -a- pair-of mtegral dependmg
tubulat portions -or water legs de51gnated gener-
ally by the numérals-44 and 15 As shown'in
Fig. 1 the water’ 1egs i4 and 16 ‘define the"side
waIls of the -boiler and are: spaced apart. 4 suf-
ﬁczent dxstance to provmle a space F for the ﬁre-
box .

In"

his part1cu1ar embodlment the water legs

14 and “#5 comprisé 4 pair of spaced_ ‘tubes £42;

16% . gnd lEa §5b; “each pair- being ‘corinected at

theit 10Wwer ends by tubes 6 and 7, respectively,

and 1ntermed1ate their‘ends by tubes 8, 18> and
_§ga. Intermediate the horizontal portlon 2

“Tig. 5 is an enlarged seotlon on the hne 5—-5'

o
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and the -lower ends of the Water legs 147 and 15
are.a plurality of spaced, vertlcally extendmg in-

fer water tubes 20, 21, 22, &tc., integrally united

at their upper ends with the horlzontal portmn
2. The lower ends of each of the inner- tubes

are Iaterally deflected and, as shown in Fig. 1, re--

spectively communicate with the adJacent tubes

{4v’and 1§ of the water legs:

In accordance with the present invention the
intermediate portlons of ‘the central inner tubes

40,

20 ‘and ‘2t .are -integrally united, “or otherwise .

joined or “coalesced” to provide a singlé cent1a1‘
conduit ‘of enlarged cross section, -as ‘shown *in
Fig. 5, and’ mter*nedla,te ‘their “ends the inner
water: tubes are interconiiected with™the water
legs of :the ‘outer tubes by a'series of horizontally
aligned tubular’ parts 28 which. provide a trans-
verse water way preferably extendlng from one
side of the boiler to-the other, as shown in Fig.:1.
Preferably, the constituent parts of :each section

“ are integrally united and form a unitary-casting
_as'shown in Figs. 1, 4, and 5, although it is to.be -

understood: that the mventmn is not limited to

sthIS feature as it is obv10us that the constituent %
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parts may be constructed as individual units and
assembled by brazing, welding or in any other
suitable manner.

The transverse waterway and coalesced por-
tions of the central tubes 20 and 21 provide a
free and unobstructed communication between
each of the inner water tubes and the different
parts of the outer water tube and thus cooperate
to provide for a more active and efficient cir-
culation which is effective to increase the over-

load capacity of the boiler and furthermore to:
break up any “water slugs” which may form in

the lower parts of any of the tubes, due to rapid
evolution of steam when the boiler-is driven at
high capacity. Hence, any tendency to force.the
water in the: vertical parts of the inner water
tubes upwardly in the form of jets is effectively
overcome and consequently the delivery. of wa-

ter into the system is avoided. Although the-

coalesced portions of the central tubes reduce to
some extent the heating surface of the inner wa-
ter tubes, this reduction is compensated for by
the increased heating surface provided by the
tubular parts 28. .

The transverse waterway is- further ut111_zed
to provide an efficient means for heating a hot
water supply and to this end the hot water supply
main is preferably connected with an inlet mani-
fold 29 which is provided with a plurality of
branch conduits or pipes 30. The pipes 30 ex-
tend longitudinally through the transverse water-

ways of the respective sections, as shown in Figs. 1’
and 4, and each pipe may be firmly held in fixed.-

position by any suitable means such as. packing
unions 3! which engage threaded. apertures in
the outer walls of the water legs 14 and 15.: When
the boiler is used in the summertime for supply-
ing hot water, each section.is provided with a
pipe 30 extending through its transverse water-
way so that undesirable steaming: in any section
is prevented. The discharge ends of the pipes
30 are preferably connected with an outlet man-
ifold 32 which may discharge into a supply tank
(not shown) or may be directly connected with
the hot water supply lines leading to the various
parts of -the system, thus providing an instan-
taneous hot water service. The size of the mani-

fold 32 preferably is proportioned to the number

and size of the pipes 30 so that it will be large
enough to serve as a small reservoir which
equalizes:the flow through the pipes 30 when hot
water is being drawn, thus preventing hot water
from being drawn from the sections nearer the
service outlet and steaming in the sections more
remote therefrom. .

The transverse. water ways and pipes 30 are
preferably disposed at a level which is below the

level of the water in each of the sections so.as to -

provide for proper circulation of the water within
the boiler tubes and a more efficient heat transfer
when the boiler is used solely for heating the
domestic' water supply.  With this. construction
the necessity of providing the usual -header or
heating drums at one side of the boiler is dis-
pensed with and consequently -excessive heating
of the water at one side of the boiler section is
prevented. The heat absorbed by the pipes 30
is furnished by all the vertical tubes of each sec-
tion, rather than those at one side only, and
hence the temperature of the water in the dif-
ferent parts -of each section is- substantially

equalized. This arrangement is particularly ad-"

vantageous when the boiler is used merely for
supplying hot water, as for example in the sum-
mer. time, since the temperature of the water may

2,012,144

be kept below its boiling point and yet be high
enough fo furnish sufficient heat to insure an
ample supply of hot water.

The top walls of the sections are prowded with
steam supply nipples 34 which are threaded into
the inlet ports provided in the base 35 of an
overhead supply drum 38, the top of the drum
being furnished with the usual discharge ports
37 with which the steam mains or risers may be

~connected. - A drain pipe 38 connects the rear end

of the supply drum with one or both of the re-
turn drums 39, both of which are connected to

_ the lower ends of the water legs 14 and 5 by
nipples 40.

The upper ends of the nipples 34 project a
substantial distance above the floor of the supply
drum 36 ‘so that any condensate in the risers
and drum collects on the floor of the drum, below
the tops of the nipples, and is continually dis-
charged through the drain pipe 38, the upper end
of: which: terminates at or below the floor of the

drum. . Thus, the tendency .of the. inrushing.

steam to carry moisture or condensate accumu-
lating in the supply drum into the delivery mains
is largely eliminated, and the efficient opera,tmn
of the boiler is consequently enhanced.

While we have shown and described one desir-
able embodiment of our invention, it is to be
understood .that the present disclosure is for the
purpose . of illustration only, and that various
changes in shape, arrangement, and proportion

. of parts, as well as the substitution of equiva-

lent elements for those herein shown and de-
scribed, may be made without departing from
the spirit and scope of the: mventlon as set forth
in. the appended claims. . .

We claim:

1.-A water tube boiler comprising at least one
section having a plurality. of spaced, vertically
extending inner and outer water.tubes communi-
cating at their upper ends with a common.con-
duit-and having their lower end portions com-.

‘municating w1th each other, a series of hori-

zontally disposed tubes-connected to said inner
and outer tubes intermediate their ends and de-

‘ﬁnmg a transverse -water. way which provides a

free and unobstructed communication  between
each of said inner and outer water tubes, and
means for heating a hot water. supply compris-
ing.a water supply conduit associated with said
transverse water way so as to receive. heat from
water cir culating therethrough

2. In a:sectional boiler. of ‘the class descrlbed
the combination with: a section. comprising an
outer tube having a horizontally extending cen-
tral portion providing the top of the section and
vertically depending portions spaced apart so
as to straddle the fire-box of the boiler, a plu-
rality of spaced, vertically extending inner tubes
disposed intermediate the lower ends of said ver-
tically depending portions and below said hori-

- zontally extending portion of said outer tube, the

upper and lower ends of said inner tubes having
connections - respectively. with said horizontal
portion and said depending portions of said outer
tube, and transversely extending tubes connect-
ing each of the inner and outer tubes and pro-
viding a transverse water way, of a hot water
supply conduit extending through the outer walls
of said outer tube and through said water way.

3. In a sectional boiler of the class described,
the combination with a section comprising an
outer tube having a horizontally extending cen-
tral-portion providing the top of the section and
vertically depending portions spaced apart so
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as to straddle the fire-box of -the boﬂer a plu-~

rality of spaced, vertically extending inner tubes

disposed intermediate the lower ends of said ver-

tically depending portions and bhelow said hori-
zontally -extending portion of .said outer - tube,
said inner tubes including a.pair of central tubes
having adjoining intercommunicating portions

intermediate their ‘ends, the upper and lower

ends of said inner tubes having connections re-
spectively with said horizontal portion and said

water way.

‘3

depending portlons of said outer tube, and hor1- :

" zontally extending tubes connecting each of the

inner and outer tubes and providing a transverse
water way ‘which intersects. said adjoining por-

tions of the central tibes, of a hot water supply.

conduit extending’ ‘throughout . said transverse
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