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- a civizen of the Umted States, residing at New;
Haven, in the county of New Haven Emd State
of Ceunmtlcut have invented or discovered |
certain new ﬂnd useful Improvementb in |
Steam - Boilers, of which 1mprovemeuts the_'
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Beitknown that I ARCHIE Gr HO —";NSTEI\T

following is & Spemteatwn

- The mventmu described herem lelmes to
certain improvements in water-tube boilers
of the class or type forming the subjects-
matter of applications, Serial No. 698,966, |

fled December 12 1898 and Serial Nos. 5, 4:37'
5,438, 5,439, and 3, JELO

marine purposes. .

seribed and elaimed.

In the accompanying dla,wmﬁs formmg a

part of this specification, qure 1 1S a front
elevation of my improved bmlef, a portion of
the front casing being removed. Wig.
side elevation of the same, the side casing be-
ing removed. Hig, 3isa top plan view.

detail view.

The lower por Lmn ot my 1mp1'0ved bmler

consists of a rear drom 1 and two parallel or

‘approximately par allel side drums 2 and 22,
arranged at right angles or approximately ‘th
right &nrrles to the rear drum and connected .
thereto at points adjacent to its ends.
Iar columns 38 3% extend up from the rear
- drum, being connected thereto at points ad-
_gfmem to the ends of the latter.-
bular columns, which serve as downt&kes, as
will be hereinafter described, support the up- |
per rear drum 4, which is d:]lﬂ;l]“ed pm'.:ﬂlel
or appmmmately parallel to the lower rear {
dl um and is connected to the columns 3 and -
| ‘This upper'

T ubu-

" at pomts adjacent toitsends.
rear drum is connected by drums 5 and 5°

jacent to their front ends. The columns 7
and 7* have thelr upper and lower ends con-

side chums 2 and 2* by any suitable means

| Luowu 111 Lhe art fmd {LISO sel ve a8 downmkes |

NG

1led [‘ebl‘nary 16, 1900. _.

The pr esent mvenmon has for its ob;]ect a
construction of that class or type whereby |
such boillers are more readlly adapted fm

2118 a

: Flﬂ’ |
4 is a rear elemi;wm a,nd Fw 51is ::'L SBGtLOlMl |

These tu- -

ries of headers 8 have

(No model ) .

MM I EELEL A——— -

in the uroulml nﬂ‘ System of Lhe boiler.

nected to the Slde drum 2%,
each series are arranged in or appmmmfttdv

in contact with- eaeh other and form practi-
| eally continuous or 11111)101{611 side walls for
A serles of tubes

the fire-box of the bmler

10 extend with an upw: le inclination from

t the combustion - chambeér

elin ::‘1,131011 to

- -ranwed %bove and i inline with the lower head-
1The invention is herem&fter mme fully de-

ber of the fur nace..

the side headers: 8 across the combustion-
chamber to points in line with the headers 9
| on the opposite side of the furnace, but above

the latter, and are connected by return l}ends
‘11 of any Sﬂlt.:bble construction to a series of

tubes 12, which ette}ud with an upward in-
‘the Upp61‘5&1d6 headers 13, ar-

ers b A series of tubes 14 extend with an

A'se- |
Lhew lower: LII(]‘% con-
nected to the side dtu m -2, fmd a similar se-
ries of headers 9 have their lower ends: con-
" The headers of

55
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| | )
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upward inclination from the headers 9 across

ot the boiler to
points in line with the side headers 8, where
they are connected by return-bends 11 to &
series of tubes 15, extending from the return-

‘bends with an upwmd inclination to the on-
‘posite side of the boller, where they are con-
‘nected to upper headers 160.

These upper
headers are arranged in or 1pprox1m&tel v in
contact with each other and form practically

continuous walls for the sides of the upper
J-.combustion-chamber of the boiler.

Asclearly
shown in Figs. 1, 3, and 3, the headers 13 and

16 have curved upper por t10u5 forming goose-

necks 17 17%,whieh have theu ends COHHBLL“
ed, 1*espec,blvelj, to the druwms 5 and 5%, As

_Shown in Kigs. 2,3, and 4, the upper and

75

S0

o
i1

lower rear ch Lllllb 1 .:md 4 are connected to-

cether by a series of vertical pipes 18, which
tol m the rear wall of the (‘OlllbllStl()ll*-(Jh:LHl*
~As these tubes receive
the direct impact of the flames from the fire-
box in thelir passage t}hl{)[lﬂ'h the combustion-
chamber toward. ‘bhe Si}.:wk

ing-surfaces, so as to wuhb&md Lhe destruce-

| _twe action of the flame.
. As shown in Fig. 1, tiles 1() oi 1*ef1cwmry.
-j_ ;111.:11]81‘1&1 are plfmu,d n pon the lowcr tubes ot

| the series 10 and 14 and extend from the
nected, respectively, to the drum 6 and the

iront

| of the boiler back to or approximately to a

- vertical plmle passing - through the bridge-

[

WELH 20 of tht, Lurna,(,e thu& formmg a closed

they are made

| ;heiwu—}r than the other tubes. fm ming the heat-
with the upper front dram 6, which is sup- |

ported by front tubular columns 7 and 74,
resting upon the side drums'2 2* at points &d— |
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| hea,ders

arch for the top of the main combustion-
The produets of combustion pass
from this chamber over the bridge-wall and
‘into a vertical passage between the series of
"Thence

chamber,

cross-tubes and the ver tical tubes 18.
the products of combustion and flame pass

forward through the series of cross-tubesand
under the droms 5 aud 5 and dram 6 to the
stack, which is connected to the front end of
The upper headers, with their

the furnace. _
goosenecks, form the sides and a portion of
the top wall of this return-chamber for the

products of combustion, the remaining por-

tions or portion of the top wall for this e¢ham-

ber being formed by the drums 5 and 5* and
a series of tiling extending across the open- |

ing between thehe cdr ums. -
The fower drums 1 and 1® are m.;ule of

capacity greater than the delivering cftpdmty:
of the IOWBI series of headers 8 and 9, and
these headers are made of a capacity 0‘1‘6&1361 §
than the delivering capacity of the series of
Similarly the
s are made of a greater capacity
than the tubes which dehvel into them, and |
the cross-drums 5 and 5*, with their upper
front and rear drums, hfwe a capacity suffi-
“clently greater than the delivering capacity
of the headers connected. theremth and of |-
the tubes 18 as to form ample steam-break-
The eapaelty of the downtake-
columas 3 3% and 7 7° is made greater than |

tubes extending from them.
upper headers

ing space.

the delivering eapacity of the headers throu ah

which the W@ler passes upwardly from: the-_.
It will be readily understood
by those skilled in the art that by thus pro-

lJower drums.

portioning the several parts of the boiler a

free and unrestricted circulation can be main- |
“tained atall times and also tha,t a,mple steam-_j

breaking sp.:we 1s afforded.

1t is Ohdl‘&@t@l‘l%bl@ of my lmproved b01ler_:"'

that the upper drums are supported by the

vertical columns, which serve as downtakes,
‘and that the upper headers are supported by |

the cross-drums 5 and 5%, connecting the up-

per front and rear drums while the lower
headers are supported by the lower side |

drums.

The inclined cross-tubes form yield-
ing o and

ing series of lower headers, so that the lower

heddets whose upper ends are free or uncon- |

fined, can expand upwardly and the upper

straining of the other parts of the boiler.

ng of the drums supported thereby

Ab these boilers are especmlly deswned for
marlne service, provision is made for support- |
ing the he@derb laterally during any pitching
or 10111110* of the vessel by meanb of channel-
bars 22, Whleh are secured to the vertical col-

amns or downtdkes and pass along outside
of 1she upper and lower headers as. c,lem‘lv

-&hﬁwn 1n Flﬂ‘ 2

flexible connections between the two |
series of upper headers and the correspond-

whose lower ends are unconfined,.
canexpand downwardly withoutanyinjury or
As
‘the upper drums are free except as regards
their supporting-columns, the latter can ex-
pzmd npwardly W1Lhout any tmstmﬂ'orstrmn-y '

It; is prefel*ted to LOIH]GLD_ "
each header by bollis to these lateral braces:
‘but in order that such connection bebween_
the channel-bars and the headeors may notin-.
terfere with the expansive movement of the

__-;7“(“1_ N

header vertical slots are formed through the

channel-bars for the passage of these bolts,
“and ‘nhereby‘ permitting of the lonmbudmd,l

expanstion of the headers

It will be observed that pmeblmlly all the-'-'- |

headers and

tent the use Of brick or tile. .

are sub]eeted to a very high heat and the dl-

_"Walls of the combustion-chammber and the pas- =~
sages conduecting the produets of combustion =
1o Lhe stack are formed by the
tubesand dlllll“l’%f()!IHII]U‘ﬂleheclt-ll]”-blllch(;eb---
of the boiler; thereby avoiding to 4 great ex-
As the tubes. 18,
connecting the upper and lower rear drums,

rect impact of flame, &e., from the combus-
tion-chamber or 111‘6—1)0.};, 1_t._umy happen that
an upward circulation
‘through them; butas the downtdke'@ are pro-.
portioned so as to have a capacity greater
than the combined delivering capacities of

will be established .

Qo

the lower headers and the tubes 18 'such up-

I claim herein as my invention—

‘ward circulation through the tubes 18 will .' |
not affect the (*11‘0111&13101:1 bhl‘ouﬂ‘h othel’* por i

tions of the boiler. . .95-.

1. In a boiler, the combination of two. par -

_allel or a,ppw*amately parallel lower drums,

tubular columns connected to said drum%

two series of headers connected l*espeetwely-
to said drums, and forming the sides of the
fire-box, two series of u pper hedders the head-

I00: .

ers of each upper series being connected by

2. In a boﬂer the eombmcxmon of two par

allel or apprommanely parallel lower drums,.
tubular columns connected to said drums,

diverging banks of tubes- to the headers of
thecorres pondmﬂ* lower series, aud connected
‘upper drums connected to the tubular col-
amns and to the u pper headelb subsmn blally__--_'

--;as set forth. S

two series of headers connected respectively

box, two series of upper headels the headers

of eaa,ch upper series being eonnected by di- 115
verging banks of tubes to the headers of the = -
| corresponding lower series, two upper drums
arranged at or appmmmately at right angles
to the lower drums and eonnected to the tu-
“bular columns, the connection bebween the
.*_ﬁ'upper drums bemﬂ connected to the upper':'__[

series of headers, substantlally as set forth.

to bc'tl(]_ drums and formmﬂ-‘ the Slde of the fire-

120

3. In a boﬂer the combination of two par-

ja,llel or appr'ommatel} parallel lower drums,
two parallel or approximately pamllel upper 125
drums arranged at or approximately at right:
| angles to the lower drums, tubular Columns
--"eonuectmﬂ the upper and lowm drums, one -
‘or more- drums connecting the upper. d1 ums,

| two series of lower headers connected respec-

I 3;5__ .

“tively to the lower drums and forming the

sides of the fire-box, two series of upper hectd-j
ers connected to the dram or drums forming
bhe conneotlon bebween the upner front a,nd}:. -
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- headerswith thecorr GhDOIﬁldllﬁl”SBl‘leh of upper- |

I

661,538 '

rear drums, and two diverging bauksbl‘ se-

ries of tubes connecting each series of lower
headers, substantially as set forth.

draoms, two

'allel Or appr ounmtely parallel lower drums,
a transverse drum connecting the latter. ab
pmnts admeent 13{) thew Iem’-fends tubulm

prfi“l connected drums, tubular
GO].U.HIHS connecting the upper. and lower.
drums, two series of lower he&dels Gonne{_,ned_‘ |
to the lr)mﬁl druins, two series of upper head-
ers having inw {11(11}? bent :ﬂeeks connected to
the connection between the upper drums, and
two diverging banks of tubes connecting each
of the upper. %6‘1 ies of headers with the: eorre-l
sponding lower series of he:xdel‘s Substcm—f
| tmlly as set forth... - Lo e

In a boiler, the combma,tlon of two pr1--- B

e my hand

ey

columns connected to said drums, two series 20
of headers connected respectively to the lower

side drums and forming the sides of the fire-

| box, two series of upper headers the headers
4. In a boiler, the combination of two lower |

of each upper series being connected by di-

verging banks of: tubes 10 the headers of the

| _(*01‘1‘esp0ndmﬂ' lower series, connected upper
drums connected to the tubular columns and
series of tubes
| (,Onnec,ted to the lower transverse drum and
‘to the upper drums aud forming the rear wall
of the combusmon ehmmber %ubsmntmlly as

to the upper headers, and a

set for th
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