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UNITED STATES

PATENT OFFICE,

ALFRED F. YARROW, OF LONDON, ENGLAND, ASSIGNOR TO HORACE SEE,
: OF NEW YORK, N. Y.

WATER-TUBE BOILER.

SPECIFICATION forming part of Letters Patent No. 472,777, dated April 12, 1892,
Application filed August 8, 1891, Serial No, 402,073, (Nomodel) Patented in England November 11, 1889, No, 17,958,

To all whom it may concern:

Be it known that I, ALFRED FERNANDEZ
YARROW, of Isle of Dogs Poplar, London, in
the county of Middlesex, in the Kingdom of
Great Britain, haveinvented a new and useful
‘Tmprovement in Water - Tube Boilers, (for
which Letters Patent of Great Britain; No.
17,958, were issued to me, dated November 11,
1889,) which invention or improvement is
fully set forth and illustrated in the following
specification and accompanying drawings.

The object of this invention is to provide a
simple and strong boiler of comparatively
light construction, the ends of whose tubes
shall be easily accessible for the cleaning, re-
pair, or renewal of the tubes.

The invention will first be described in de-
tail and then particularly set forth in the
claims. .

In the accompanying drawings, Figure 1
shows a part-end elevation and part cross-
‘section of a boiler embodying my invention,
set within the transverse contour or outlines
‘of a boat or vessel. Fig. 2 illustrates in lon-
gitudinal section the parts shown in Fig. 1.
Fig. 8 is a view similar to that shown in Fig.
‘1, but having the tubes differently set in the
tube-sheets. Fig. 4 shows in cross-section a
modified form of construction in which there
"are two upper steam and water chambers con-
nected by crossed tubes to two similar lower
steam and water chambers. Fig. 5 illustrates
in end elevation the modification shown in
Fig. 4.

In said figures the several parts are indi-
cated by reference-letters, like letters indi-
cating like parts.

Referring to Figs. 1, 2, and 3, the letter A
indicates an upper cylindrical water and
steam chamber formed in halves secured to-
gether by flanges A’. Two bottom water-
chambers B B are connected to the chamber
A by the water-tubes C. The chambersBare
constructed each of a semi-eylindrical part B,
closed by a flat cover B bolted to flanges on
the part B’ and having holes into which are
screwed or otherwise fixed the lower ends of
the tubes C, the upper ends of which are
screwed or otherwise fixed in holes formed in
the chamber A, The furnace D is situated

between the bottom chambers B, the flames
or gases of combustion being caused to pass
transversely between the tubes C on their
way to the uptake E.

F indicates the casing of the boiler.

Longitudinal or transverse baffle-platesmay
beprovided between the tubes C, so as to cause
the flames and gases of combustion to take a
circnitous course on their way to the uptake
and chimney, or in lieu thereof the modified
arrangement shown in Fig. 3 may be adopted,
in which the tubes of the middle and outer
rows cross each other at the middle, so as to
obstruct the passage of the flames and gases
at that part,and thus cause them to take the
circuitous course indicated by the arrows, fire-
brick cheeks D’ being provided at the sides
of the furnace to obstruct the direct passage
of the flames hetween the lower ends of the
inner rows of tubes. The tubes G, of larger
diameter than the tubes C, connect the cham-
bers A and B B at the ends of said chambers
outside the casing F for effecting the down-
ward circulation of the water.

In Fig. 4 two upper steam and water cham-
bers A A are shown, constructed similar in
form to the lower ones B B, to which said
chambers A A are connected by the tubes C
C in such manner that the two sets of tubes
cross each other over the furnace, as shown,
so that as the part where the tubes cross acts
as a baffle the flames and hot gases are made
toeffectually penetrate first between the lower
ends of the tubes and then between the up-
per ends of the same on their way to the up-
take E. The two sets of tubes C C may, how-
ever, connect the upper chambers A and lower
chambers B without erossing. '

From the description above given it will be
perceived that I provide two bottom water-
chambers at some distance apart with the fur-
nace and flame-space between them,and above
these 1 provide an upper charmber for water
and steam, situated at the apex of a triangle
having the two lower chambers al the ex-
tremitiesof its base. Each of the lower cham-
bers is a semi-cylinder having a flat cover
flange-jointed to it, this cover having holes

through it, so as to constitute a tube-plate, and
lying at anangle. Imake the upper chamber
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a cylinderintwo parts flange-jointed together,
and T bore in its lower side two sets of holes
for tubescorresponding with those of the tube-
plates below. Between the upper chamber
and each of thelower chambers I fix a number
of straight or approximately straight tubes,
which lie at an angle. I secure the tubes in
the usual way either by screwing or by ex-
panding their ends in the holes in the tube-
sheets. By unbolting the flanges and remov-
ing the bottom parts of the low er chambers I
uet access tothelowerends of the tubes,and by
removing the upper part of the upper cham-
ber get access to the upper ends of the tubes.
It will also be perceived that instead of a sin-
gle upper chamber receiving both sets of tubes
I provide. for two upper chambers flange-
jointed, the one chamber receiving one set of
tubes and the other receiving the other set of
tubes, asalready hereinbefore described. By
making the chawmber A a true eylinder, yet at
the-same time longitudinally and diametri-
cally ‘divided, so that the two semi-cylinder
halves may ‘be separably united by bolts, and
combining ‘this chamber with the semi-cylin-
dersat thesidesof thegrate-bars,saidsemi-cvl-
indersbeingalso separably bolted to flat tube-
sheets, there issecured not only the vital char-
acteristic of strength to all parts, but the
equally vital feature, in- particular for this
class of boilers, mostly of limited size, of ac-
cessibility to fhe tubes for cleaning, repair, or
replacement.:

‘I am-aware-that many yem s ago-it was pro-
posed to connect in some mdeter minate way
within -a furnace -steam: and water chambers
discharging at one open- end into an interior
“ water -space” between water-walls of a
“shell-boiler” or partial shell boiler, and such
a constraction Idonotclaim. - Such construe-
tion is a practically permanent connection
and not a separable connection of any of its
parts.-: Moreover, in so great a mass of water
as' must be contained in said water-space ex-
posed.-to the full heat of thefurnace thetend-
ency of the circulation of the water to there-
in aseend:and thus defeat the course of cir-
culation desired is so great that special me-
chanical means were proposed to produce a
descending currentinthe water-space. Great

weight of waterand of metal, greater complex-

472,777

ity and cost, and less durability are also in-
volvedin the use of said water-space-shell con-
nstruction. ‘In my invention the separable
character of each entire generator-chamber
into two parts or sections isone of its essential
elements. Both parts in all the generator-
chambers are not only secured too"ether by
steam-tight joints at both sides, but in both
heads also by bolts through said joints. Not
only do no endsof any of my generator-cham-
bers connect with or dlscharfre between shell
water-walls in the furnace, but both ends of
each generator are closed by heads outside of
the furndce walls and no shell eonstruetlons
are anywhere employed.

Having thus fully described my s(ud inven-
tion, I clamn—

1. In a water-tube bo1ler for the O"enemtlon
of high steam,the combination of the-follow-
ing- named elementq generator- chambers,
eaeh chamber composed of two sections sep-
arablysecured togetherlongitudinally on both
sides ‘and both heads by bolts passing through
steam-tight joints in said sidesand heads, wa-
ter- tubes for ascending circulation w1th1n a
furnace and eonnectnw one section of each-of
said chambers fo & section. of another cham-
ber, and downcast pipes-outside of the fur-
nace-walls, connecting -said generator-cham-
bers, substantmlly as and for the purposes seb
for th

- 2. In a water- tube boﬂer, the combmatlon
of a single upper generator eylinder or drum
composed of two semi-eylinders-separably
bolted together longitudinally throughsteam-
tight JOlnts in both sides and heads and lower
water-chambers composed each of two sec-
tions, the one a flat tube-sheet and the other
asemi-cylinder, separably bolted togetherlon-
gitudinally through steam-tight joints in both
sides and both ends, said upper cylinder-and
lower chambers being connected by circulat-
ing-tubes within the furnace, whereby access
is obtained to both ends of said tubes by the
removal of the bolts in said ;]omts, substan-
tially as set forth.

A . YARROW
Witnesses:

ANN UNDERWOOD,
EmiLy J. PEASCOD.
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