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UNITED STATES

JACQUES ROBERT, OF ALGIERS, ALGERIA.

WATER-TUBE LOCOMOT!VE-BOILER.

No. 812,581,

Speciﬁcation of Letters Patent.

Application filed May 4, 1906, Herial No. 258,857, R

To. alk whowm it may concern:

Be it known that I,Jacoues RoBERT, engi-
neer, a citizen of the French Republic, resid-
ing at Algiers, Algeria, have invented certain
pew and useful Improvements in Water-
Tube Locomotive-Boilers, of which the fol-
lowing is a specification. .

This invention consists of improvements in
internally-fired water-tube locomotive-boil-
ers, the object being to secure a better utiliza-
tion of. heat, to facilitate the cleaning or
sweeping of the water-tube clusters, and to
allow of the ready removal of the scale which
accurnulates in the base of the fire-box.

. The invention further consists of improve-
ments in the arrangement of the parts of the
boiler whereby the examination and cleaning
thereof are more readily effected and return-
water-pipe joints requiring frequent renewal
are dispensed with.

In the accompanying drawings, Figure 1
shows a longitudinal section of & portion of a
boiler construeted in accordance with this in-
vention. Fig. 1’is a-continuation of the sec-
tion shown by Fig. 1. Fig. 2 is a horizontal
section through the part of line @ a shown by
Fig. 1. Fig. 2" is a continuation of the sec-
tion through the line @ ¢ as shown by Fig. 1",
Tig. 3 is a transverse section through the ma-
chine, the right-hand side of the figure being

taken through the line b b of Fig. 1 and the

left-hand side taken through the line ¢ ¢ of

Fig.1’.

thelined d of Fig. 1. - ,
The boiler constructed in accordance with

this invention consists of two barrels or cy-.

lindrical bodies 1 2, the axes of which are sit-
nated in_the central vertical -plane. of the
boiler. “These two barrels 1 2 are connected
to each other by three short vertical connec-
tion-tubes 3 4 5. The upper barrel 2 carries
the steam-dome 6. The lower barrel 1 con-
tains only water and is shorter than the up-
per barrel, but is connected by return water-
pipes 8 to a rectangular hollow foundation-
ring 9, forming the base of the fire-box 7 and
connected with the upper barrel 2 by vertical
water-tubes 10, which form the sides of the
fire-box, return water-tubes 11 forming the
rear side of the fire-box. The upper part of

_ the front end of the fire-box 7 is constituted

55

by the end 12 of the lower barrel 1. .
tory material fills up both at the front and
back of the fire-box the spaces between the
tubes, The upper and lower barrels 2 1 are

Fig. 4 isa transverse section through

Refrac-,

tubes 13, which are arranged in transverse
rows, Fig. 2, instead of longitudinal rows, as
hitherto practiced. The outer of these last-
named water-tubes do not form, as hitherto,
continuous walls extending from the fire-box
to the smoke-box; but at a short distance
from thefire-box they cease to be inclose con-
tact, and the spaces between them are not
filled up, and thus allow the sweeping brush
to pass between the tubes. Sheets of metal
on the outside of the fire-box tubes and of the
tube clusters nearest to the fire-box, and far-
ther on hinged doors 14, mounted on frames
of iron of inverted-T section, prevent cold
external air from entering the boiler:

By this arrangement the important advan-
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also connected by clusters of curved water-
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tages secured are that the hot gases imping- -

ing against the tubes are compelled to pass

{ round them, so that the heat is better util-

ized and the sweeping or cleaning of the tube
-clusters is much more easily performed.

75

Hitherto this sweeping or cleaning has been .

effeeted from the smaoke-box end by means of
a long heavy rod which bent under ii.s own
_weight and carried at one end a spiral brush
“of Inconvenient shape, which ‘was liable to

become jammed between the tubes, the lon~

gitudinal faces of which only were acted upon
by the hot gases and were only swept while
the perpendicular faces presented toward the
fire-box were not swept. The sweeping or
cleaning is in the present arrangement done
from the outside of the boiler by opening the
aforesaid hinged doors 14 and using a short and.

lightrod carryingat oneend a flat brush,which’

is passed between the parallel transverse
rows of tubes, which are at such distances
apart that the faces of the said tubes im-
pinged upon. by the-gases are quickly and
thoroughly swept or cleaned without the
brush becoming wedged betwéen the tubes.
The first part of the tube clusters—that is,
the part close to the fire-box, consisting of
tubesin close contact—is swept or cleaned at
the same time as the other part by passing
the brush through the zigzag spaces between
the tubes; but when the boiler is' cold this
part of the tube clusters may be swept from
the inside of the fire-box. S
The joints of the return-pipes formerly
used to connect the two barrels to the hollow
foundation-ring had often to be remade on
account of the varying stresses they were

subjected to. Furthermore, these return-
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pipes are difficult to arrange in inside loco-
m:otive cylinder-engines and in those having
lzrge coupled trailing wheels.
tubes are in the present arrangement re-
placed by the return water-tubes 8 11, (of
large diameter,) forming the front and rear
fgces of the fire-box and having their ends
expanded into-the hollow foundation - ring
and into the lower parts of the barrels. The
lining of refractory material protects the said
return-tubes 8 and 11 against theinjuriousac-
tion of the fire. ,

The cross-sectional area of the hollow foun-
dation 9, forming the base of the fire-box, has
hitherto often been made rectangular, and
for the purpose of expanding the water-tube
ends thereinto it has been provided on its
lower face with as many screw-plugs as there
are water-tibes; but-it has had only three
sides, the front side of the base being omitted
so as to allow the longer sides of the base to
be connected with the lower barrel 1 by
means of return-pipes of large cross-sectiorial
area.
this invention the foundation-ring or base is
four sided ‘and its cross-section is circular.
Hand-holes 17, suitably arranged, permit of
expanding the ends of the vertical water-
tubes 8 10 11, forming the sides of the fire-
box 7, and also of examining the ends of

. these tubes to ascertain whether they are ob-

35

structed by or clear of scale or other foreign:

bodies. The scale from the vertical water-
tubes is removed through these hand-holes
17. The said foundation-ring or base 9 may
be made of cast-steel by molding or of plates
of metal riveted to a wrought-iron frame pro-
vided with holes for the reception of the ends

" of the tubes.
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' ﬁexiible TO

An active circulation of water and steam
is set up in this improved boiler. The water
mixed with steam in the vaporizing-tubes 10
13 moves rapidly upward, rushes into the u g—

- per barrel 1, wherein it separates from t

steam and then returns, through the vertical
connection-tubes 3 4 5 between the two har-
rels, into the lower barrel 1, which feeds the

‘tube clusters, while the down-comers or re-

turn-pipes 8 11 at the front and back of the
fire-box 7 return‘the water to the hollow foun-
dation-ring or base 9, whence it again rises in
the tubes forming the sidesof the fire-boxand
in the tube clusters. This ¢irculation of the
water is very favorablé to the transmission of
heat; but it is‘necessary that both the inside
and the outside heating -surfaces should be

“kept very ¢léfii.” The cleaning of the inner
-surfades'1s Vely casily ‘done, as it is' possible
for"a man to enter the barrels to remove
6o’

theréfrom any deposit, while the scale can be

‘detached by hand froni the water-tubes by

means of cylindrical scrapers having some-
-what the-shape of tulips (the petals of which
are made springy) aud fixed to the end of a

ce ;or theséale may be detached by

These return- .

In the improved boiler according to-

812,881

means of mechanical grinders attached to the
end of a flexible shaft actuated by any suit-
able power.

For the cleaning of the outersurfaces of the
tubes -the- hand-sweeping, hereinbefore re-
ferred toyis not alone relied upon, for an ap-
paratus is provided which enables the clean-
ing of the tubes to be effected by steam in a
few minutes on the road. This apparatus

_consists of iron or steel pipes 18, arranged be-

tween the tube clustersand supported at one
end by the rear vertical tube 3, connecting
the two barrels. These pipes are provided
with perforations opposite to the spaces be-
tween the water-tubes, so that one of the per-
forated pipes serves to sweep the tubes in an
oblique direction (arrow. 20)—that is, along
the ziizag spaces jbetween the tubes—while
the other perforated pipe serves to sweep the
water-tubes along the spaces between their
transverse rows (arrow 21.) The said perfo-
rated pipes are connected to a double-plug
steam-valve capable of working like two in-
dependent steam - cocks. To operate this
steam - cleaning apparatus, ,the plug- valve
and the ordinary blower are opened one after
the other, and numerous steam-jets are thus
produced which are projected in either of the
aforesaid directions and then in the other di-
rection with sufficient force to sweep off the
soot and ashes deposited on the water-tubes,
the soot and ashes being discharged into the
smoke - box, from which they are expelled
through the chimney by the action of the or-

| dinary blower-pipe.

Having thus described and ascertained the
nature of my invention and in what manner
the same may be performed, I declare that
what 1 claim 15— : ; ‘

1. An internally-fired water-tube locomo-
tive-boiler having an upper barrel or cylin-
drical body, a lower barrel or cylindrical body,
vertical connection-tubes vaporizing curved
tubes arranged in transverse rows, which are-
sufliciently spaced for allowing of hand-sweep-
ing, connecting said barrels or eylindrical

bodies, lateral doors for the sweeping, a rec- -

tangular hollow foundation-ring forming the
base of the fire-box and means for connect-
ing by vaporizing and return water-tubes seid
hollow foundation-ring to the upper and lower
barrels or eylindrical bodies while protecting
the return water-tubes from the (F
of the fire, substantially as described.

2. In a boiler of the character referred to
having upper and lower barrels or cylindrical
bodies and a hollow foundation-ring at the
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irect heat -
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base of the rear thereof, return water-tubes -

connecting the lower barrel or cylindrical
body and fore part of hollow foundation-ring,
and forming tﬁe fore side of the fire-box, re-
turn water-tubes connecting the upper barrel
or cylindrical body and the rear part of the
bollow foundation-ring, and forming the rear
side of the fire-box, lining of refractory mate-~
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rials protecting said tubes against the inju-
rious sotion of the fire, vaporizing - tubes
forming the sides of the fire-box and econ-
necting the hollow foundation-ring and the
upper barrel or cylindrical body, substan-
tially as deseribed. - <

3. Aboiler having upper and lower barrels,
a hollow foundation-ring forming the base of
the fire-box and circular in cross-section, the

‘ring being provided with manholés, return

water-tubes between thelower barrel and fore
part of the ring and between the rear of the
}atter and upper barrel, and other tubular
means connecting the barrels. .

4. A water-tube locomotive-boiler of the
class specified, having upper and lower bar-
rels with an intermediate space, inner con-
necting - tubes between the barrels, outer
curved vaporizing-tube clusters arranged in
transverse rows and also connecting the bar-
rels, and perforated steam-pipes extending
longitudinally through the space between
the barrels and interiorly with relation to the
tube clusters, the said perforated pipes per-
mitting steam to be thrown outwardly there-

from for cleaning the tube clusters from the
interior of the beiler. ;

5. A water-tube locomotive-boiler of the
class specified, having upper and lower bar-

rels with an intermediate space between 3o

them, inner connecting-tubes between the
barrels, outer vaporizing - tube clusters dr=
ranged in transverse rows, and upper snd
lower perforated steam-pipes extending lon-

gitudinally through the intermediate spaces 35

hetween the said tube clusters and also be-
tween the upper and lower barrels, the one
perforated pipe being arranged to have the
steam therefrom sweep the tube clusters in

an oblique direction, and the other perfo- 40

rated pipe disposed to cause the steam there-

from 1o sweep the tubes along the spaces be-

tween their transverse rows. . '
In testimony whereof I have hereunto set

my hand in presence of two subscribing wit- 45

nesses.
JACQUES ROBERT.
Witnesses: ‘ ' .
Lucien JuLg,
Frawcors ¥, Haupoul.



