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To all whom it may concern: o
Be it known that I, WirL1AM CLARK, en-
gineer, & subject of the Queen of Great Brit-

- aln, residing at Plumstead, England, have in-
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~ a boiler embe(iljzrmcnF my lmprovements.

.30

vented new end useful Impwvements in and

Relating to the Construction and Heating of
Steam-Boilers, (for which I have applied for

provisional protection in Great Britain on the

31st day of March, 1884, No. 5,714, and for

which I have obtained a patent' in Belgium
dated March 31, 1884, No. 64,686 ) of which
the following is a 5peclﬁcet10n reference being

‘had to the accompanying dra,wmgs

My invention has for its object to increase

the heating-surface of flue-tubes for steam-

boilers and to strengthen the same, to offer
greab resistance to compression, and also to
retard the movement of currents of heated air
and gas and compel them toremain longeér in
the flues and around the boiler, thereby the
more fully to utilize the heat generated in the

furnace.

My invention may be convemently and ad-
vantageously carried into practice in the man-
ner illustrated in the accompanymﬂ' drawings,
in which—

Figure 1 is a lonﬂ*ltudmel eentl al section of
Fig.

2 18 a transverse section of the same. Fig. 3

is a horizontal section of part of the Sa,ld |

boiler. Fig. 3" is a section showing the man-

- ner in which the water-tubes and angle rings

- or plates are usually joined together.

Fig. 4

~ is a sidé elevation, partly in section, drawn to

35

an enlarged scale, showmg a modified form of
my improved flue-tube. Kig. 5 1s a side ele-

. vation of a flue-tube provided with water-
~~ tubes, as hereinafter described. I'ig. 6 is a
side elevation, and Fig. 7 a transverse section,

40

showing the. apphcemon of the said Watel--

tubes to existing plain cylindrical flue-tubes.

. Figs. 8 and 9 show different forms of rolls for

~7" manufacturing

flue-tubes mmﬂar to ‘those

| shown 1n ]ilﬂ‘S 4 and 5.

45

Like letters indicate celresljondmﬂ laarts

-throughout the drawings.

In carrying my said invention into pr actice

o I arrange around or partially around the in-

of the boiler is G‘I‘e"lﬂ? increased. The flue-

tubes shown in Figs. 1, 2, and'3 are made in
sections; .but instead of bemg of the same di-

(‘\Te model.) Pafented 1nEnglend Mereh 31, 1884 No. 3, ;14 and in Belgmm "\Llrch 31 1884 L e
' Ne 64 GEGB )

| tubes, through whmh the water in the boiler 50

will clreulate and upon the exterior of which’ -
the heated air and gases in the said furnaceor
flue-tube will act, so that the heating-surface

ameter throuc-hout the alternate sections are
made of different diameters—that is to say, -

there is a large section, a, between two small =
sections,d, and each 1&10eseet10n has extending 60 "
dongltudmally thlough it a series of water- . .

tubes, ¢, opening at their ends just outside of

the edjaeent smell sections and fixed in double .__j'___ﬁ]ﬂ
angle-iron rings or plates d. The said water- e

tubes c, therefore, are in connection with and

filled by the water in the boiler, and the heat-

currents in the flue act not 0_1113? upon the sur-
face of the flue-plates ¢ and 4, but also all - =~

around the water-tubes c.
the flue tube or tubes of 3, boiler in this man-

ner I greatly augment the heating-surface

By constructing

L .
..............

thereof and obtain an increased evaporation -

of the water in the boiler with less- con-
sumption of fuel.
shown in Fig. 32
easily fitted the].eln and made water-tight.

The plates d are usually |
swaged or bent Outwerd around the holes, as |

so that the tubes can be .

Tn some instances I make the flues in both ' .
thelarge and small sections plain; but forflues . .

of large diameter I form the various seetmns,
of the flue-tubes with undulations or corrnga-
tions; or I form the flue-sections 111130 bul beus
or ba,lrel -shaped figures, as shown'in Fig. 4—

that is to say, I first form the sections Of plam

plates with welded Jemts 1 then phee them

in a furnace until the 1eqmred ‘heat is ob-

tained and pass them through a set of rolls,

which are so constructed as to impart to the
plain circular plates the required bulbous, =

corrugated, or other shape, leaving a plain or
parallel part at each end to form a 1ep riveted

9

or other joint; or, if desired, the flue- sections -

may be formed from a bleom or solid piece of

iron or other metal forged and I'oll ed in to the B

required form.
In Fig, 8 1 have shown a pau of rolls, e. e

termr of a fulnece or flue-tube a serles of | tlons of the ﬂue tube shown 111 FJU 4 11:1 whlch

| such as T employ for manuteetnrmn‘ the see- -




a’ b" are the bulbousor barrel-shaped portions,
and «’ 0 the plain or parallel parts for the
joints. By this form of construection I increase
the resistance of the said sections to external
5 pressure, and I am thus enabled to make them
of thinuer plates than would otherwise be the
case.

A.ccording to another modification of my in-
vention, msteaﬂ of arranging the water-tubes
longitudinally, as above cles_cribed, I make the
sald tubes bent or eurved to correspond with
the circumference of the flue-tube and insert
them therein. I sometimes {form flue-tubes by

rolling or otherwise into a series of regular or

5 Irregular- corrugations  with plain portions,
into which curved water- tubes are inserted, as
shown in Fig. 5, in which f f are the corruga-
tions, ¢ ¢ the plain portions, and i A the curved
water-tubes.

The flue-tube shown in Flg 5 is formed by
means of rolls, such as those shown at 2* A* in
Fig. 9. The whole length of the flue or any
part of 1t may be provided with these curved
water-tubes. The said tubesmay be connect-
ed to the flue-tubes at two or more points; but
I prefer to connect them at three points, as
shown 1n Iig. 7—that is to say, the two ends
of the said water-tubes are conneeted to the
flue-tubes at a convenient distance from the
bottom or lower part of the same, as shown at
I/, and the intermediate portion of the water-
tube is connected with the top or erown of the
said flue-tube, as shown at A%, Suitable holes

are formed in the flue- -plates for the reception

of the said ends and intermediate portion of
the water-tubes, the metal around them being
swaged or bulﬂ*ed up to thicken and Strenﬂ*th

en the plates at the parts that receive the Sélld
Wa;ter-tubes, which may be expanded and fixed
0 1n the said holes, according to the well-known
- method of fixing tubes in boilers. The wa-
ter enters the bent tubes at the two ends
and escapes at the fop aperture. I thuas in-
sure a continuous circulation from the Iower
to the higher parts of the boiler and a very
rapld evaporation of the water. The afore-
sald bent or curved water-tubes can be con-
veniently fixed to existing ordinary plain e¢ylin-
drical fue-tubes without removing them from
the boiler by simply pressing the ends of the
tube toward each other, so that it can be in-
serted in the flue-tube and will then expand;

and when properly arranged these water- tubes
will insure a very effi e1ent action of the heated
currents in passing along the flue and a more
rapid evaporation of the water in the boiler.

This form of construction is shown in Figs. 6

and 7, in which ¢ is the flue-tube, and 4 k are |

the Water tubes.

1 sometimes provide the ﬂue tubes with a
series of plates or shields to retard the pas-
sage of the heat and cause the heated cur-

rents to impinge more effectually upon the

flue-plates and water-tubes. If desired, I may
employ, in combination with the 101]‘3‘11311(11]1&1
water - tubes shown in Ifigs. 1 to 3 bent or

315,243

curved water-tubes arranged around or par-
tially around the interior of the small sec-

tions of the flue-tube, so as to still further in-
crease the heating-surface. e

In Figs. 1 and 2 I I are the said shields or
plates, which are mounted on arms or levers
[, hinged or jointed to eyes or eyebolts m, fixed
in the flue. These arms or levers are con-
nected by links n, and a rod or bar, o, 18 at- 75
tached to the first of the sald arms or levers
and extends to the front of the boiler, where
it is conveniently arranged to be moved to
and fro for the purpose of raising and lower-
ing the said plates or shields, and thus regu- 3o
latingor controlling the passage of the heated
gases or products of combustion through the
flue. The rod o may be notched, as shown,
so that it can engage with a stud or projec-
tion, p; or other suitable means may be pro- 8;
vided for securing the sald rod in the desired
position.

Instead of allowing the heated currents of
the gases and smoke from the furnace to es-
cape from the flues, 1 provide for keeping go
them in circulation through the flues by means
of an air propeller or circulator, by which they
are caused to return below the furnace and
up through the fire-grate. The unconsumed
gases thus having “to pass up repeatedly gs
through the fire- glate are quickly ignited and
owatly increase the heat. This air propeller
or circulator i3 shown at ¢, in Figs. 1 and 2,
mounted on a shaft, », which is carried in
bearings s, and drweu by means of the pulley 1co
f. A d‘blllp&l or air-valve, u, 18 placed at the
uptake or any convenlent part, and another
damper or air-valve, v, is placed in front of
the propeller or circulator, so as to regulate
the admission or passage of air to assist com- 105
bustion. With this arrangement I can main-
tain a slow combustion in the iurnace with
oreat advantage, and in some cases I can work
with both dampers closed, the heated currents -
being kept in circulation by the propeller 110
without being allowed to escape from the
ﬂues.

‘What I claim 1s—

1. A flne-tube having raised sections « and
small sections b, arlanned alternately, in com- 113
bination with the angle plates d, formed with
flanges, as shown, and eonneetlng the raised
secmons to the small sections, and tubes fitted
within the raised sections, with their ends rest-
ing in said plates and opening outside of the 120
small sections, substantially as described.

2. The combmatlon with a flue-tube, of an
arched water-tube loeated within the same
and provided with extensions connecting said
tube at its ends and a point Intermediate 125
thereof to the flue-tube, and at such points
communicating with the water-space outside
of the flue-tube, substantially as described.

3. The combination, with a flue-tube con-
sisting of large sections ¢ and small sections 130
b, as above described, of the plates or shields |

| ?i.,; pivoted to the said large sections and ar-




ranged to be raised and lowered Substantlally ' In testlmony whereof I have hereunto SIgned if.__, S
as and for the purpose set forth. my name in the presence of two subscmbmg R

4. The combination of the flue-tube havmﬂ' witnesses. _. _ . o
‘raised or enlarged portions, the retardmg . | o e

5 shields located therein, the water-circulating | . .WI_LLIAM_:_OLARK. BRI
tubes located inside the tube within such en- | . - I o
larged portions, and the air-propeller for re- | Wltnesses - |

. turning the unconsumed gases back to the  JoHN E. BOUSFIELD

~ fire-grate beneath the same, substantlally as ALFRED WAUGH |
10 &lld for the purpose set forth. I
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