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To all whom it may concern:

Be it known that we, JOSEPH HALLETT and

of Great Britain and Ireland, residing, re-
spectively, at the c¢ity of London and Bed-

ford Square, London, KEngland, have invented

Steam-Generating Elements for Steam-Boil-
ers, of which the following is a specification.

T'his invention has reference to water-tube
boilers of the kind having one or more steam-
cenerating elements or sections (hereinafter
called “L]ememb”) arranged within a suit-
able casing and comprising or each compris-
ing two water chambers or headers (herein-

inafter called ‘“headers”) connected to one

or more steam and water drums arranged
above them, inclined water-tubes couneutum
the inner Wdll% of said headers and a,manfred
above a fire grate or grates, and ﬂue-—tubeq

connecling the outer Wd;l]b of the headers and

eXLendmu centrally through the water-tubes
OFr some of them, so as to form therewith an-
nular water- spd(,en
such that flame and hot gases can pass over

and among the water- tubea and also through

the fiue- lubes on their way to the ehlmney
In such steam-generating elements it has
heretofore been ubua,l to nmke each of the
headers practically in one piece as a casting
or of a plate of wrought metal bent upon it-
self or of plates permanently fixed at the re-
quired distance apart by riveting and to in-
troduce the water-tubes through holesin the
outer plate aud secure them in holes 1n the
inner plate, the flue-tubes beingsubsequently
fixed in the outer plates of the two headers.
With this construction great difficulty 1s ex-

perienced in securely fixing the water-tubes

in the inner plates or walls of the headers and
access cannot readily ‘be gained to such wa-
ter-tubes for the purpose of cleaning, stop-
ping, withdrawing, or replacing .bhem. or for

vaining access to the interior of the headers

for examining or cleaning the same,.
Now this invention, which is a division of
our application for Letters Patent, filed Octo-

‘ber 2, 1899, Serial No. 732,364, is desw‘ned to

obviate the foregoing dlsadvanmwe, for which
purpose the inner wall or plate of each header

is dished and flanged, and -the outer plate 1s

fixed thereto by studs or bolts and nuts, so

HALLIDAY, subjects of the Queen

cording to this inventiom.

the arrangement being

[

that it can be readily removed therehom t0-

gether, it may be, with the whole of the flue-
tubessecured thereto if theotherendsof such

tubes be detached from the outer wall or
plate of the opposite header.

Figure 1 of the accompanying illustrative
dmwm}_rb shows partly in end elevation and
partly in transverse section a boiler having a
steam - generating element constructed ac-
Higs. 2, 3, and 4
are enlarged sectional detail views.

a and b are the two headers, ¢ Lthe water-
tubes secured to the inner walls ¢ of the said
headers, and e flue-tubes extending through
the water-tubes ¢ and connected, as herein-
after described, to the outer walls f of the

| headers.

To enable access to be cained in a blmple
and ready manner to the interior of the head-

ers for inspecting and cleaning the same and

for gaining access to the water-tubes ¢ for

the. purpose of cleaning, stopping, or with-
drawing and replacing such tubes, the inner

wall g of each header is made of a dished
shape and is provided with a reinovable outer
wall 7, that is attached to the flanged part g

of the inner wall d bystuds or bolts and nuts,
the arrangement being such ‘that the outer
wall f
In Figs. 1 and 2 the flanged part ¢ 1s turned
outwardly and the outer wall f is secured to
it by studs 2 and nuts <.
‘which are respectively part vertical and hori-
zontal sections, the flanged part ¢ is turned
inward and the outer wall fis secured to 1t
by bolts & and nuts 2, as shown in Fig. 3.

can be easily removed when desired.

In TFigs. 3 and 4,

To enable the flue-tubes ¢ to be securely
fixed in a simple and readily-detachable man-

‘ner to the outer walls f of the headers a and
b, each end of each flue-tube is provided with

a collar [ and nut m, that are adapted to be

surrounds the tube end and is serewed 1nto
a hole o in the outer wall fof the header, the

“collar { being of such size as to admit of its

being passed through the corresponding wa-
ter- tube C.
o of sufficiently large diameter the water-
tubes ¢ can be cleaned, stopped, or withdrawn
and replaced, as may be desired, without re-
moving the outer wall f of the header. By

By mal{mﬂ' the plugsn and holes
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'ﬁxing the flue-tubes ¢ in the manner de-

scribed such tubes can be easily detached
from the outer wall f of one header and be
simultaneously withdrawn from the water-

tubes ¢ by removing the outer Wa,ll f of the

other header.

Aswill be obvious, various changes e&n be

made in the det@us of constructwn of the

elements without departing from the spirit

and scope of the invention so long as the rela-

tive arrangement of parts shown in the draw-

ings desenbed In the speelﬁed,tlon IS pre-

What we claim is—

1. A eteam-ﬂ*enemtmw element, ha,vmn‘ two

headers and eoneentueelly arranged W.ater
and flue tubes connecting the same, each

“header comprising a single inner dished wall

to which the wat er-tubes are secured, and
provided with a flanged rim, and a seperate
single outer plane wall to Whleh the corre-
spoudmﬂ* ends of the flue-tubes are attached

sald outer wall being removably secured to
the flanged rim of scud inner wcl,ll eubsrau{

tially as described. -
2. A steam-generating element havmw twe

headers and eoneentrleally -arranged water
and flue tubes connecting the same, each

header comprising a Slllﬂ‘le inner dlshed wall
to which the water tubes are secured, and
provided with a flanged rim, a separate single

removable outer pla,ne Wd,ll to which the cor-
- respondingendsof the flue-tubesare attached,

and studs or bolts and nuts connecting said

inner and outer plates, substantially as de-
seribed. |

3. A eteem generating element havmﬂ' two
headers and eoneentueelly arranged watel
and flue tubes connecting the same, each

header comprising a single inner dished wall
to which the water-tubes are secured, and pro-
vided with a flanged rim, a single outer. plcme
wall removably seculed to s.;zud flanged rim

and formed with holes arranged opposite the

endsof said water-tubes, hollow plugs screwed
into said holes, and ﬂue tubes exbendmu‘
through said weter tubes and through- the

holes in said plugs and carrying &buttmu"

parts bearing against opposite sides of Sdﬂd
plugs, substa,ntlelly as deseribed.

4. A steam-generating element having two
headers and concentrically -arranged water

‘and flue tubes connecting the same, each

header comprising a single inner d_ished wall
to which the water-tubes are secured, and

provided with a flanged rim, a single outer

plane wall removably secured to said flanged
rim and formed with holes arranged opposite

‘the ends of said water-tubes, hollow plugs
screwed infto said holes, and flue-tubes ex-

tending through said water-tubesand through
the -holes in said plugs, and each provided

at each end with a collar and nut abutting

against the inner and outer sides 1eepeeb1vely

.'of the corresponding pluu"bubsbeutmlh as de-
scribed. S

5. In a steem 1:renela,l;llﬂu‘ element thVlI]“
two headers and eencentueally arranged wa-

ter and flue tubes connecting the same, the

combination in each header of the inner well

| d having the outwardly-inclined portion, and

the mwardly flanged portion g approximately
parallel with the inner wall d, the removable
outer plane wall f; and the bolts and nuts
connecting said outer wall to said inwardly-

| langed portion, substantially as described.

6. In a steam-generating element having
two headers and eeneentrledlly -arranged wa-
ter and flue tubes connecting the same, the
combination in each header of the inner
dished wall d the removable outer plane wall

J formed with holes o, the hollow. plugs w
screwed into said heles and the flue-tubes e

extending through b&ld plugs and provided

‘with the (,011&1 [ emd nut m abuatting against

opposite sides of smd pluﬂ's, substfmtlallv as
described. | |
- 7. Asteam-generating element eompusmﬂ‘

-two headers ea,(,h com poeed of a single dished

inner plate having a flanged rim and a single

outer plate detadmblv connected to the szud

flanged rim of the inner plate, water-tubes

Seeured to and connecting the inner walls of

salid headers, screw-plugs extending through

holes formed in each outer plate opposite wa-

ter-tubes connected to said inner plate, each
of sald holes being of larger cross-sectional

area than the water-tube opposite which it is
located, flue-tubes extending through some
of the water-tubes and through the corre-
sponding screw-plugs and each formed nearits

ends with collars that are of smaller diameter

than the internal diameter of the water-tube
| through which the flue-tube extends and

which abut against the inner ends of the cor-
responding screw-plugs, and nuts screwed on
the outer ends of said fiue-tubes and abut-
ting against the outer ends of said plugs, sub-

'Std,ntlally as described.

Signed at 77 Cornhill, in the city of Lon-

'don Englend this 6th da,y of January, 1900.

JOSEPH HALLETT. -
GEORGE HALLIDAY.
Wltnebses | |

Wwm. O. BROWN
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