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JOHN EDWARD THORNYCROFT, OF CHISWICK, ENGLAND.

WATER-TUBE BOILER.

SPECIFIUA.TION forming part of Letters Patent No. 670,975, dated April 2, 1901.
Application filed May 23, 1900, Serial No. 17,639, (o model,)

o all whom @t may concern:
Beitknownthatl, JOHN EDWARD THORNY-
CROFT, a subject of the Queen of Great Brit-

“ain and Ireland, residing at Chiswick, in the

county of Mlddlese*{ En oland, havemvented
Improvemeuts in Watm - Tube Boilers, of
which the following is a specification.

In water-tube steam boilers of the kind in

which an upper steam and water vessel is
connected to a series of tubular steam-gen-
erating elements each of which comprises
twoupwardly-extending tubular headers con-
nected together by a numbel of pairs of in-
clined water-tubes that extend from front to
back of the boiler over the fire-box and have
their diverging ends connected to the pair of
headers at, (:hffeleut levels and their converg-
ing ends connected together by Junctlon—

| bozes 80 that water can ﬂow simultaneounsly

thmun‘h all the pairs of tubes belonging to
each headel 1t has heretofore been uqual to
place the headels side by side at the front or
back of the boiler., With this construction
and arrangement of the headers the water-
tubes, Whlch are arranged so as to be in par-
allei vertical rows or planes cannot, on ac-
count of the thickness of the walls of Lhe head-
ers, be placed close together, with the result
that between the ver tlcal rows of water-tubes
there are left comparatively wide vertical
spaces through which hot gases can freely
pass {rom the. furnace to the chimney with-
out being brought into intimaté and effec-
bive eontacb Wlth the water-tubes.

Now this invention has for its object to ob-
viate this disadvantage by so constructing
and arranging the he&del sand junction- boxes
that the 111(,11116(1 water-tubes in the adjacent
vertical rows of tubes can be arranged near
together, asseen in plan, and sothat the tubes
composing the. connected pairs of tubes of
each steam - generating element can cross

those of the next ad;;acent element or ele-.
‘ments, so that

praetically no vertical spaces
will be left between the vertical rows of wa-

ter-tubes, and the hot gases will have to take

a zlgzag course betweeﬁ the said tubes while

~ passing to the chimney, and thereby be

59

brought into intimate and e ectlve contact

with the water-tubes, and thus be ef ficiently
utilized.

T T E—— TR L L ——

For this purpose the invention consists in
arranging the set of headers connected to the

‘Jower ends of the pairs of water-tubes in a

different vertical plane to that in which the g3

| set of headers connected to the upper ends

of the pairs of water-tubesare arranged andin
making the opposite sides of the parts of the
heﬂdexb that overlap or extend past each
other vertically in the two sets of corrugated 6o
or wavy shape and so arranging them that
the convex portions of the headers in one set
are opposite the concave portions of the head-
ers in the other set, so that the water-tubes
fixed to one set of headers can extend along 65
the concave side portions of the other set of
headers, and thus be brought so close to the
tubes ﬁ“(@d in the latter he.:tdetathdt as seen
In plan, the adjacent tubes appear to nearly
touch each other. To enable this arrange- 70

‘ment of the water-tubes to be attained, bhe

junction-box connecting the converging end& Y
of each pair of such tubes is inclined to the |
two vertical planes Gontammﬂ' the axes of
such tabes. |

The invention further 0011315‘(5 in certain
novel combinations and arrangements of
parts,which will be hereinafter desm 1bed, zmd
fully pomted out in the claims. | -

In the accompanying drawings, Whl(,h form 8o
a part of this specification, Fl'-"[ll‘@llSdCI‘OSb-. =

75

“section, and Flﬂ* 9 a nmt-lonﬂ'ltudmdl SeC-.

tion on the hne A A of Fig. 1, showing one
construction of water-tube bmlm‘ of the kind
referred to embodying the presentinvention. 85
Kig. 8 is a front view of one of the junction-
bﬂxes and the pair of water-tubes connected
thereto. Fig. 41is a similar view t0 Flﬂ‘ 1
showing a mod1ﬁed arrangement. |

In the construction shown in Figs. 1 to 3, go
inclusive, the two sets of headers o and b, to -~
which the diverging ends of the pairs of wa- -
ter-tubes ¢ and d are connected, are arranged
at the back of the cﬁmbustmn chambere,
above the fire-grate f, so that the pairs of 95
water-tubes e}..bend toward the. front of the
boiler. The water-tubes ¢ and d are ‘prefer- -
ably curved in the direction of their length,
as shown., The rear header%ame connectf&d

to the lower ends of the water-tubes cand the 100 j.?
front headers b to the upper ends of the wa-
| ter- tubes d, the junetion-boxes g, counectmfr o
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~and is connected to the lower part of the

'65

4 the two sets of headers a and b, constructed

-

the converging ends of the pairs of tubes, be-'|
ing at the front of the boiler. The opposite
sides of the upper portions of the headers a |
and those of the lower portions of the head-
ers b, where they overlap or extend past one
another, as shown in Fig. 2, are formed with
the alternately-arranged convex and coneave
portions A and 17, respectively, the convex
portions i of each header a¢ being arranged
opposite the concave portions z of the headers
b. DBy this arrangement the water-tubes c,
connected tothe upper portion of the headers
a, can extend through or between the concave
portions 72 of the headers b, with the result
that the vertical rows of water-tubes ¢ and d
can be brought close together, as shocwn in .
Fig. 2, for the purpose hereinbefore men-
tioned. Fig. 3 represents one of the junc-
tion-boxes g and the pair of water-tubes ¢
and d connected thereto and shows how the
junetion-box is inclined to allow of the adja-
cent rows of" tubes being arranged near to-
gether. -

In theexample shown in Figs. 1 and 2, each
of the headers a and b is elosed at the bottom,
the upper portions of the rear or outer head- l
ers o being connected by one or more rows of
water-tubes [, (one row only is shown,) that
extend across the upper part of the combus-
tion-chamber ¢ to the lower side of a trans-

the front of the boiler and above the junction-
boxes g, the said tubes ! serving as downtake-
tubes to conduct water from the steam-drum
to the headersa. Theupper ends of thefront

steam-tubes n to the lower portion of the
steam-dram m, at one side thereotf, so as to I
conduct steam from the headers b and dis-
charge it, mixed with more or less water, into
the steam-drum at or near or above the wa-
ter-level therein. - .

The headers a are carrted by a suitable sup- |
port p and the headers b by a suitable sup-
port . The bbeam-genmatinﬂ' elements are |
“inclosed in a ceasing g, which, as usual, may |
be provided with doors at front and bfwk for
gaining access to the tubes.
" sis the chimney or uptake above the water
and connecting tubes ¢ d I n, and {isa baftle
above the highest row of tubes d to assist the
distribution of hot gases among the water-
tubes.

In the modified arrangement shown in I'ig.

and relatively disposed as above desecribed, |
are arranged at the front of the boiler below
the steam-drum m, which is suitably con-
nected, as by pipes w, to the upper ends of |

the he@ders b, the lower ends of the headers |
a being eonnected as by other tubes v, to a

lower water vessel w, that is common to them |

steam-drum m by one Or more external down-
take pipes «.
In e&ch case the headers a and 6 and junc- l

670,975

tion-boxes ¢ are, as usual, formed with 1in-
spection-holes, normally closed by stoppers.

What I claim is-—

1. In a steam-boiler, the combination with
an upper steam and water vessel, of a steam-
generating element comprisnw Lwo adjacent
headers ananﬂ*ed one in front of the other
and conneeted to said vessel, and a plurality
of pairsof inclined water-tubes; the two tubes
of each pair being connected together at one
end and at their other ends to said headers.

2. In a steam-boiler, the combination of an
upper steam and water vessel, upper and
lower headers connected to said vessel and ar-
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ranged near togetherin two parallel rows lo- -

cated one in front of the other, and a plural-
ity of pairs of water-tubes, the two tubes of
each pair being connected Lonethel at one end
and having theu other ends connected at dif-

fer entlevelq toseparate upperand lower head- .

ers, substantially as described.
3. In a steam-boiler, the combination of an

| upper steam and water vessel, a number of

pairs of upperand lower headers connected to
said vesseland arranged in twosets placed one
in front of the other, inclined water-tubes
connected at one end to said headers and ar-
ranged in close vertical rows, and junction-
boxes each uniting the adjacent ends of a
pair of tubes connected to different headers.

4. In asteam-boiler, the combination of an
npper steam and water vessel, a number of
pairs of upper and lower headers connected
to said vessel and arranged in two sets placed
one in front of the obhel the opposite sides
of those portions of the headers that over lap
or extend past each other vertically being
formed with alternately-arranged ridges and
recesses, and pairs of water-tubes connected
at one end to separate headers, some of said

~water-tubes connected to one header extend-

ing through or along recesses in one side of
the other header of the pair, substantially as
described for the purpose specified.

5. In a steam-boiler, the combination of an
upper steam and water vessel, 4 number of
pairs of upper and lower headers connected
to said vessel and arranged in two sets placed

“one in front of the othel pairs of inclined

water-tubes the two tubes of each pair being
arranged in parallel vertical planes and con-
nected at one end to separate headers, some
of the tubes in each alternate vertical row ex-
tending through recesses in the side of the
header to which the tubes in the next adja-
cent vertical row of tubes are connected, and
inclined junction-boxes joining the otherends
of the pairs of water-tubes, substantially as
described for the purpose 8peelﬁed
6. In a steam-boiler, the combination of a

‘number of pairs of upper and lower headers,
the upper headers being arranged in a differ-
ent plane to the lower headers a plurality of
pairs of oppositely-inclined Water-tubes the
diverging ends of each pair being cmmeeted
at different levels to one of said pairs of head-
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ers, junetion-boxes each connecting the con-
verging ends of a pair of said tubes, and an
upper steam and water vessel having its lower
portion connected to the several hea,ders sb-
stantially as described.

7. In a steam -boiler, the combination of
pairs of upper and lower headers arranged in
different vertical planes, pairs of opposwely-
inelined water-tubes connected at one end to
and extending at different levels from the sev-
eral pairs of said upper and lower headers,
junetion-boxes connected to the other ends of
sald pairs of tubes, and an upper steam and

water vessel connected to said headers and
located above said junction-boxes, substan-
tially as deseribed. |

3. In a steam-boiler, the combination of a
number of pairs of upper and lower headers
arranged 1n two separate rows at one end of
the bmler the opposite sides of the lower por-
tions of 121]& apper headers and the opposite
sides of the npper portions of the lower head-
ers being corrugated, a plurality of pairs of
oppemte]y mclmed water tubes extending
from front to back of the boiler and hﬂvmﬂ'
their diverging ends connected at dlffelent
levels to a pair of said upper and lower head-
ers, junciion-boxes connecting together the

converging ends of said pairs of tubes, the two -

tubes of ea,eh pair of tubes having bheu axes
in parallel vertical planes and &rraﬂwecl t0
cross and be in close proximity to the tubes
of laterally-adjacent pairs of tubes and some
of the tubes connected to the lower headers
extending through the recesses in the sides
of the upper headers , and an upper steam and
water vessel connected to the several headers,
substantially as desecribed.

9. In a steam-boiler, the combination of a
number of pairs of uapper and lower headers
closed at the bottom and arranged in two
rows one in front of the other at the: back of
the boiler, the opposite sides of the lower por-
tions of the upper headers and of the upper
por‘i;lons of the lower headers being corru-

gated, a plurality of pairs of Opposwely in-
ehned water-tubes extending from back to

I

|

=

front of the boiler and having their diverg-
ing ends connected at d1fferent levels to sepa-
rate pairs of said upper and lower headers
and theirconverging ends connected together
by junction- bOXB‘b some of the tubes con-
necfed to the lower headers extending for-
ward through the recesses in the sides of the
upper header, and an uppersteam and water
vessel located at the front of the boiler and
connected to the upper ends of the several
headers, substantially as described.

10. A steam-boiler comprising a furnace-
chamber, a number of pairs of upper and
lower headerb closed at the bottom and ar-
ranged 1n two rows at the rear of the boiler,
the opposite sides of the lower portions of the
upper headers and the opposite sides of the
upper portions of the lower headers being
corrugated and so arranged that the convex
and concave side pmtmns of the rear lower
headers are opposite the concave and convex
side portions respectively of the front upper
headers, a plurality of pairs of oppositely-in-
clined W&ter tubes connected at their diverg-
ing ends to the front sides of separate pairs
of headers and extending over the furnace-
chamber toward the front of the boiler, some
of the tubes connected to the lower headers
extending forward through the recesses in
the sides of the upper headers, inclined junc-
tion-boxes connecting the converging forward
ends of thesaid pairsof tubes, an upper steam
and water druimn located at the front end of
the boiler, tubes connecting the lower part of
sald Vessel to the upper eudb of said headers
and located above said water-tubes, a cas-
ing 1nctosing said fire - box, headers, water-
tubes and junction-boxes, and an uptake lo-
cated abovesaid water and connecting tubes,
substantially as described. |

Signed at 77 Cornhill, in the city of Lou-—
don, Enghmd this 7th day of May, 1900.

JOHN EDWARD THORNYCROPT,

Witnesses:
EDMUND S. SNEWIN,
‘WM., O. BROWN.
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