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Th:lS mventlen reletes te an- 1mprovement m
sectmnal ‘boilers stich; for exemple ‘as boilers of

the Mills types Whl'Ch comprise sections: each’ hav- -
ing Vertleally extendmg water tubes 111 thelr up- -
| perpert : S

In every type of boﬂer some- dJiTleulty has been

| _._expemenced due to. the faet that some of the: wa-

~ terways are directly over the hot pe,rt ef the fire

.and. when the boiler is drlven. at a high" ca,paclty“ |
g there-is a- tendency to’ eJect water violently up

through these waterways in ‘g sort-of: geyser effect
~ int6 the vpper. portion of the boiler.
thus eJeeted sometxmes is cerrled into. the trans—s;
SRR mlssmn llnes a,nd dlstmbuted througheut ‘the
~ I¥ gystem, and/or accumulates in slugs which inter=
~ fere with the proper tre,nsnussmn end d1str1but10n‘

_of steam | |
A further drmeulty expemenced wﬂsh thle type-

ef beller when used fer mdlrectly heetmg a hot_ |

-----

extend, is attached to one side of the boiler only,
‘and as theé heat supplied to ‘the-heating drum is .
- furnished solely or prmmpally by the tubes at
" that- 31de they beeeme rela,tlvely cool in.com-~ -
penson mth the tubes on the oppesﬂ:e sideof

the boiler. “When the fire: 15 ‘controlled- eutoma,tl-
ee:H:r,r in eceorda,nee With the temperature of elth—

er--the hot ‘water supply or- the - heater the
* tubes at oneé sxde of the beller are cooled off rela,-
- tively to those in’ the eppomte side - and the lat-f
ter are often expesed to excessive heet and pro-
. duce steam’ a;t 2, time when. it is. not de51red as, -
- for exa;mple ‘when - the’ beﬂer s tsed ‘i b,he
.summertlme merely for: heating the water supply
.~ Hence the efficiency of the unit ‘and the desired
un1fernnty of operatmn is a;pprecmbly 1mpe,1red '.
and-the cost of heetmg the hot Water supply 1sw .
_-gree;ﬂymcreesed | |
“The prmelpa;l obJect of the 111vent10n is to pro— e
Vlde a seetmnal boiler which- is: of - eeonemlcal’-' |
censtmctmn and reliable end efﬁelent n epera—
tion, and which overeemes the aforementmned
eb;leetmneble fea.tures ‘and: deﬁelencles 1nherent-
i the prier: types
‘the-construetion and mede of operation of our im-

Further ‘objects  relate to

: "-pmved ‘boiler ane will be apparent from a con-

sideration of - the followmg description and ac-
companying drawings: Wthh exemphfy one' em-
bodimeit of the mventmn chesen fer the nm'pose

. ef ithustration. -

55

“In the dra;mngs* o

“Pig. 1 is a front eIevatlen mth perts breken?
_away a,-nd shown m seetlen ef eur 1mpreved boﬂ-

er;

“The: water..

In ﬁhls pertmular embed1ment the weter legs'_

.......

Apphcatlen Oeteber zo 193@., Serlal Ne. 694 422.-.}-'. R
(oL 122—%25) o

Flg 2 1s a top pla,n view. thereef

B T

"
N
vE AL

“Fig. 3 is.a° fragmentary side- eleva,tlon Wlth-' .

pe,rts breken away and:shown in section;.

Flg 4'is an enlerged sectmn 011 the llne 4-—4 of |

Flg 1 and

TRig. B s en enla,rged_ sectlon. on the lme 5-—-5‘5
.'of Fig. 1 - L

| .’é:-n

Al
!

Referrmg to- Flgs 1 to 3, the boiler shown

~ struction ‘comprising- an- outer water tube which-
is’ substentlelly U-sheped he,vmg o central Hori-

zenta,lly extemdmg nertmn 12 Wthh deﬁ_nes the

| 'top of the’ section and promdee the steem liberat-
ing: ehember e,nd_ g,- pair of: 1ntegral dependmg-
| - tubular pertwns or-water legs demgneted gener- <k
| _orhee:tmg drum through whmh the suppl.v plpes'_’ “ally by the numerals-14 and 1% As shown in
- Fig., 1 the water: 1egs i4 and. 15 deﬁne the" side

'WeIIs ef the boiler and are: speced epa,rt a suf-.

ﬁelent d1sta,nee te prewde a spaee F fer the ﬁre-

'-'."therem comprises a. series of ahgned seetiens 40

seeured in fixed pesztmn by any: “suitable means
'end mounted on a pair of brackets {1 which may
- -also provide 2 support for-the: grate (not shown);
if g ‘grate is'to-be used. - Each of the sections: Iﬂ

. (ex¢ept the rear sectmn 102) " is of similar con-m" IS .

10,

PR |

20,

14 and 45 comprise a pair of spaced ‘tubes 142,

48%.and HE&

is:

fga; -

......

mtegra.lly united

I5b; eech pair- bemg cem:leeted at
| ::_the.tr lower- ends by -tubes 16 and 71, respeetwely, .

| a,nd mtermedmte their-ends by tubes i 8, 182 and
| “Intermediate the homzont&l pertmn 2
'.._-',.._‘_fand the lower ends of the water legs 14 and 15
are a plurallty of spa,eed vertlea,lly extendmg in-
‘ner water tubes’ 20, 21, 22, etc.,
'a,t thelr upper ends Wlth the horlzental pertmn

al,

-.lere 1euer&11y deﬂected end as shown in Flg 1 Tre= : o
spectively communicate Wlth the adjaeent tubes-
| 4 and- §§° of the water'legs.” - =

“In accordance with the preseﬁt mventlon the 40,

1ntermed1ete ‘portions of ‘the central inner tubes

20 ‘and 2t .are 1ntegrelly united, “or otherwise .

joined or “eoaleseed” to provide a smgle central -
conduit ‘of -enlarged cross. section, -as ‘shown “in -
-Fxg 5 and. mtermedla,te their- ‘ends: the -inner
water tubes are 1ntercon11ected with™ the ‘water

legs of ‘the guter tubes by a series of homzontelly._; L

ahgnea 'tubnler perts v which. prov1de a trans-

‘verse. wa,ter wWay prefera,bly extendlng from. one
side of the boiler to-the other, as shown in Fig. 1.
‘Preferably, the constituent parts of : each section
7 are integrally ‘united and form a unitary casting
" as'shown in Figs. 1, 4, and 5, although it is to be -
understoed tha,t the mventmn is niot limited. to

';thls feature es 1t 1s obmous that the censtltuentf 55 o
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The transverse waterway and coalesced por-
tions of the central tubes 20 and 21 provide a
free and unobstructed cemmumcatmn between

~each of the inner water tubes and the different

10

~ evolution of steam when the boiler-is driven at
15

20

25

~ 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

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 ccnsequently 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 heatmg surface provrded by the_

tubular parts 28.

- The transverse waterway is further utlhzed
to provide an efficient means for heatmg a hot
water supply and to this end the hot water supply-

" main is preferably connected with an inlet mani-

30

35

43

50

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.

p051t10n by any suitable means such as; packmg

unions 31 which engage threaded apertures in

the outer walls of the water legs 18 and 15, - When

the boiler is used in the summertnne fcr supply--
ing hot water, each section. is prewded with a
pipe 30 extendlng through its transverse water-
‘Way so that undesn'able steaming in any. sectlon'-_

is prevented. The dlscharge ends of the pipes

~ 30 are preferably connected with an outlet man-

ifold 32 which may ‘discharge 1nt0 a supply tank

(not shown) or may be d1rect1y connected with

the hot water supply lines Ieadmg 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

55
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5

water is being drawn, thus preventing hot water
from being drawn from the sections nearer the
service outlet and steaming in the sectlons mcre;--

remote: therefrom.

. The transverse. water Ways and plpes 30 are '_
preferably disposed at a level which is below the

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

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 dls-' ﬁ'cennectmns respectwely with said horizontal

_portlcn and sald dependmg pcrtmns of said outer
~ tube, and transversely extendmg tubes connect-

pensed- with and consequently excessive: heatlng
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- -
section is- substantrally o
equalized. This arrangement is particularly ad-"
vantageous when the boiler is used merely for
supplying hot water, as for example in the sum-~

ferent parts of each

mer. t1me since the temperature of the water may

- 2,012, 144

| parts may be constructed as individual unlts and_-_-'
-assembled by brazrng, weldmg or in any ether_
- suitable manner.

be kept belew 1ts bmhng pelnt and yet be hlgh'
enough fto furnish sufﬁclent heat to insure an
B ample supply of hot water. .

The top walls of the sections are. prcwded with
| steam supply nipples 34 which are threaded into
“the inlet ports provided -in the base 35 of an
i_overhead supply drum 38, the top of the drum
‘being furnished with the usual d1scharge ports
31 with which the steam mains or risers may bhe
 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 cf the water legs 14 and 5 by
lnrpples 40

The Upper ends ef the mpples 34 preJect a

10

15

isubstantlal dlstance 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 contlnually dis-
charged thrcugh the dram pipe 38, the upper end
of: which: termlnates 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 emclent operatmn
‘of the boiler is ccnsequently enhanced. -

While we have. shown and described one deS1r--
: able embudlment of our invention, it is to be

_,understeod that the present disclosure is for the

- purpose . of 111ustrat1on only, and that various

changes in shape arrangement and prcportmn-.

of - parts as well as the substltutlon of equiva-
lent elements for those herein shown and de-

- scribed, may be made without departing from

the spirit and scope of; the 1nventmn as set fcrth.

“in- the appended clanns - - |

We claim: | | | -
1. A water tube berler compr1smg at Ieast one
sectmn havmg a plurahty of . spaced vertlcally
extendmg inner. and cuter water tubes communi-

cating at.their upper .ends with a common con-
- duit- and having their lower end portions com-. -

ffmumcatmg with- each other, a .series of hcn-f

zontally dlsposed tubes connected to said inner
and cuter tubes. 1ntermed1ate their ends and de-
"ﬁnmg 2) transverse water way which: prevrdes a
free ‘and unobstructed communication between
each of said. inner and outer water tubes, and

means for: heatlng a hot- Water supply compris-

‘ing a water supply conduit associated with said
~ transverse water way so as to recewe heat from
- Water cir culatlng therethreugh o |
‘2. In a sectional boiler. of “the class descr1bed:
| the combmatlcn with - a section comprising an
| outer tube having a horizontally extending cen-

tral portion providing the top of the section and
vertically dependmg portions spaced apart so

20

25

30-

40.

45"

50 -
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- as to straddle the fire-box of the boiler, a plu-
provide for proper circulation of the water within

rality of spaced, vertically extenchng inner tubes

 disposed intermediate the lower ends of said ver-

tlcally dependlng portions and below said hori-
zcntally extendm portion of. sa1d outer tube, the
upper and lower ends of said. 1nner tubes having

60 -

85"

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 sectmnal boiler of the class described,
the combination with a section comprising an

- outer tube having a. henzentally extending cen-

tral portlon providing the top of the section and

70 -

_vertlcally dependmg pcrtlons spaccd apart S0 75
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N as. to straddle the ﬁre—box of the bmler 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 portmn of .said outer tube;
said inner tubes including a:pair of central tubes
- . having adjoining 1ntercommumca.t1ng portlons
- intermediate their ends, the upper and lower. -
. .ends of said inner tubes having connections re-
spectwely with said horxzontal portmn a,nd sald

_- _dependmg portmns of sald outer tube and hor1— |

. zontally extending tubes connecting . each of the
inner and outer fubes: and providing a transverse__
‘water way which intersects said: adjoining por--
“ tions of the central tubes, of a hot water supply 5.
conduit” extendmg throughout sald transverse'; -

.
. D
. 1
. . 3 -
. r [ .

_- ', .:_10__'.
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