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To all whom tt may concer:
Be it known that I, JOEN W. WARD, a citi-

zen of the United States, residing at New

Orleans, in the parish of Orleans and State
of Louisiana, have invented certain new and
useful Improvements in Water-Tube Boilers;
and I do declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled 1n the art
to which it appertains to make and use the
same. -

My invention relates to improvements in
that class of steam-generators which embody
water-tubes; and it has for one of its objects
to provide a generator of the elass mentioned
embodying such a construction that ready
access may be had to all of the parts for the
purpose of repair or removal and replace-
ment, and one having conduits of ample ca-
pacity to quickly carry the steam from the
boiler to the steam-drum, and also having
superheating-tubes in such conduits,whereby
the flame, smoke, and particles of combus-
tion are enabled to superheat the steam
while the same is en roufe from the boiler to
the steam-drum. | | .

Other objects and advantages of the inven-
tion will be fully understood from the follow-
ing description and claims, when taken in
conjunction with the accompanying draw-
ings, in which— | |

Figure 1is a vertical longitudinal sectional ;

view of my improved steam-generator; and
Fig. 2 is a vertical transverse section of the
same, taken in the plane indicated by the line
x x of Fig. 1. R

In the said drawings similar numerals des-
ignate corresponding parts in both views.

1 indicates the casing of myimproved gen-
erator, which may be of the ordinary or any
suitable construction and may be built of

brick or other material suitable to the pur-

poses of myinvention. This casing 1 serves,
in conjunction with the grate 2, which may
also be of any suitable form and construc-
tion, to form the fire-box 3 and ash-pit 4, and
it is provided in its front wall with doors 9
and 6, which open into the fire-box and ash-
pit, respectively, as shown.

7 indicates the boiler, which is arranged in

the casing and is canted or inclined down-
wardly toward the rear, as illustrated, for a

| purpose presently described.

"This boiler 7
comprises the forward and rear cylinders
8 and 9 and the two series of water-tubes

10 and 11, which effect communication be-

tween the cylinders 8 and 9 and are con-
nected to the inner plates 12 of said cylinders
in any suitable manner, although I pretfer to
connect them in a detachable manner, 80 as
to permit of them being readily removed and
replaced when desirable or necessary. For

| this same purpose I provide the outer plates

or heads 13 of the cylinders § and 9 with
hand-holes 14, which are normally closed by
detachably-connected plates 15, and I also ar-
range the hand-holes of one plate or head 15
in alinement with some of the water-tubes 10
11 and the hand-holes of the other plate or
head 13 in alinement with the remaining wa-
ter-tubes 10 11, whereby it will be seen that
a ready removal of any one of the water-
tubes may be effected when desired, which
isanimportantadvantage and a desideratum.

I also provide the plates or heads 13 of the

boiler-cylinders with manholes 16, which are
normally closed by detachable plates 17,
whereby it will be seen that ready access may
be had to the interior of the cylinders 8 and
9 for the purpose of cleaning the tubes 10
and 11 without removing them, and also for
the purpose of readily cleaning the said cyl-
inders 8 and 9 I further provide the boiler 7
with the valved blow-off tube 18. This tube
18 communicates with the lower rear cylinder
9 of the boiler at or adjacent to the lower-
most point thereof, and, as will be obvious,

| its provision renders the employment of a

mud drum or drums unnecessary. All of
the parts of the boiler 7, with the exception

of the plates 15 and 17, which are not sub-

jected to the action of fire, may be and prei-
erably are formed of steel, and the boiler 1s
thereby rendered exceedingly strong and du-
rable. |

19 indicates the steam-drum, which 1s also
preferably formed of steel, with the exception
of its manhole-plate 20, which, like the plates

15 and 17 of the boiler, may be cast-iron; and

21 22 indicate the water-legs, which connect

| the cylinders 8 and 9, respectively, with the

dram 19, and are also preferably formed of
steel. Theselegs2land22areofsuchalength
as to support the drum 191in a horizontal po-
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.................. ~ sition, and they are pl’*efembly of such asize | These superheating-tubes 34, which are pref-
. that their greatest width eorresponds to the | erably of steel, extend through the leg 21,as = =
0 diameter of the cylinders S and 9, whiletheir | shown, and may be conneeted to the waﬂs: 7O
o lesserwidthiseightinehes, whichis the stand- | thereof in- any suitable manner, although I =~
i s ard width. In-cansequence-of; this, and the | prefer to connect them in a detachable man- .
7 fact that the legs 21 22 extend in a wvertical | ner, so as to permlt of their ready removal
oo odireetion direet from the eylinders 8:9 to the and replacement.  Owing' to: the tortuous . =
oo o drum 119, it will ‘be seen that the said legs are | course which the ﬂame,'sm{}ke', and particles 75
s adapted: to conduetthe steamin 'Greaﬁvolume | of combustion arecompelled totakeintransit: .
oo o o 10oand consequently quickly from. the boiler to | to the nptake 30, as above deseribed, it - widl::
... thesteam-drum, which is an important ad- | be seen that almost if not quite all of the
oo vantage and. adeSIderatllm? oo smoke, gas, and particles of combustion wall oo
oo 23 Indicates water-tubes, which are pr efer- | be consumed before they reach the uptake 8o
oot ablyarranged in twohouzantﬂlberm_sbetween 1 which 1s an important advantage. It will . =
.15 the water-legs 21 and 22 and are preferably | also be seen that said tortuous course affords = = =
. ... connected to theinner walls of platesof said | a great amount of heating-surface, in conse- .
o legsina detachable manner; and 24 are aper- | quence of which great eva,pomtmn orgenera- - o
S itures in the outer walls of the’ legs, which are étwn of the water mto steam. Wlll-ta]ze-place 85
oo arranged in alinement with the tubes 23 and | In practice the water-level is in the steam- .
i tiiiilini20are normally closed by detachable plates 25, | dmm 19, and I have found that the best re-
. which may be of cast:iron, if desired, and are | sults :-‘:Lre' obtainable when the water 1s only
oo designed to be removed to permit of conven- | sufficiently high: to prevent W&I‘plﬂﬂ‘ of 13116?
..o ient access being ha;dtoth'e’t’u;bes:&nd'aslso'éémetal@fthedmm S ge
it o permit of: the tubes bemd‘readﬂ} 1emovedi . ‘Having described my i 'Ventlon Wha‘b Lo
o 23 and replaced, if desirable or necessary. :éclalm and_d_esue_to semné:'e by Lettels Pat—i EEREREE
o oo Inorder to cause the flame, partmlesof%eent_:,sls-e-:-r;a;;,,f, | SN RS
. .. -combustion, and smoke to take a tortuous | 1. Inaste&mnﬂ'enerator, ‘uhe eombmatwn ofé EERREEE
Uiiiiiiiiitiloiolocourse fmm the fire-box 3 to the uptake 30, 1 a boiler, a steam-drum and a water-leg con- g5: =
.. provide the baffle-plates or series of tiles 31 | necting the boller and drum a,ndpmmdedaté EERERRE
30 32, and 33. The lowermost of these baffe- | a point between the boiler and the drum with =~
éizi;;;;.;_:j:pla,teﬂls arranged upon the lower series of | a superheating-tube for the passage of flame, ©
DS R water-tubes 10 and extends the full width of | smoke, &c.. substantmlly a,is and fcar Lhe pm—
’ thebOll@f“CﬂaSlﬂ”H;Ildfl(?lﬂth@lﬂnefplﬁte 12p086$6tf01th R S (o
oocvoirrnne o of the reylinder 8 to a point adjacent to the | 2, A ste_&m—wenemt@r_ eompusmﬂ’ a easmo‘ _____
R S 35 inner plate of the. c*}fhnde‘r 9. The interme- | hmm a fire- box ‘a boiler arranged :in: the
oo diate baffle-plate 32 is arranged upon the | casing _and 1n011ned_or canted in the directmn_ EEEREE
o tubes 11 and extends the full width of the | of its length and having eylinders atits oppo- =
SERES USSR NN (,asuw_ and _fro;m the mner _plaf[e of the eyl- slte_ egnds a,nd two 'seirlesof ;Wa;ter-‘tubes con— 105

40 of the c¢ylinder §, and the upper baffle-plate ranﬂ'ed above the boﬂer Water-letrs eﬁeemnﬂ*
33 1s arranged upon the water-tubes 23 and d1rect communication between the cyhndels
extends from the inner plate of the water-leg | of the boiler and the steam-drum, water-tubes
21 to apoint adjacent to the inner plate of the | connecting the water-legs, baﬂie-plmes ar- 110
water-leg 22. - In consequence of thisit will | ranged on the lower and upper water-tubes

45 be seen that the flames, smoke, and particles | of the boiler and on the water-tubes between
of combustion will be deflected by the baffle- | the legs, uptake communicating with the
plate 31 and caused to traverse the entire | space between the upper baffle pla,te and the
length of the tubes 10, and when they escape | steam-drum, and asuperhe&tmo‘-tube extend- 115
upwardly between the end of said plate and | ing through the water-leg adjacent to the up-

5o the cylinder 9 they will be deflected by the | take at a point between the boiler and the
plate 32 and caused to traverse the entire | steam-drum, substantially as and for the pur-
length of the series of tubes 11, and when | pose set forth.
they pass upwardly between the end of plate 3. A steam-generator comprising a casing 120
32 and the cylinder 8 they will be deflected | having a fire-box, a boiler arranged in the

55 by plate 33 and caused to traverse the entire | casing and inclined or canted in the direction
length of the series of tubes 23, and passing | of its length and having cylinders at its oppo-
up between the end of said p]ate 33 and the | site ends and two series of water-tubes con-
water-legs 24 they will be conducted between | necting the inner walls of said cylinders and 12g
said p]ate 03 and the steam-drum 19 to the | also having openings arranged in the outer

6o uptake 30, and in such passage will serve to | walls of the c¢ylinders and normally closed by
highly heatthesaiddrum. Inordertoutilize | detachable plates; the openings of one cylin-
the passage of flame, smoke, and particles of | der being arranged in alinement with some of
combustion to the uptake 30 to superheat the | the water-tubes and the openings in the other 130
steam 1n the leg 21, I provide the said leg | cylinder in alinement with the remainder of

65 withthe sumrheatmmtubes 34,through whlch i.the tubes, a valved blow-off tube communi-
the flame, &ec., will pass en route to the up- | cating with the cylinder at the lower end of
take 30, as mdlcated by arrows in Fig. 1. | the boiler, a steam-drum arranged above the




10

566,826

boiler, water-legs effecting direct communi-
cation between the eylinders of the boiler and
the steam-drum, water-tubes connecting the
water-legs, baffle-platesarranged on the lower
and upper water-tubes of the boiler and on
the water-tubes between the legs, an uptake
communicating with the space between the

upper baffle-plate and the steam-drum, and a

superheating -tube extending through the
water-leg adjacent to the uptake at a point
between the boiler and the steam-drum, sub-
stantially as and for the purpose set forth.
4. A steam-generator comprising a casing

having a fire-box, a boiler arranged in the |

casing and inclined or canted in the direction
of its length and having cylinders at its oppo-
site ends and two series of water-tubes con-

|

o

neeting said cylinders, a horizontal steam-
drum arranged above the boiler, water-legs
effecting direct connection between the cylin-
ders of the boiler and the steam-drum, water-
tubes connecting the water-legs, bafile-plates
arranged on the lower and upper water-tubes
of the boiler and on the water-tubes between
the legs, and an uptake communicating with
the space between the upper bafile-plate and
the steam-drum, substantially as specified.

20

Tn testimony whereof I affix my signature

in presence of two witnesses.

JNO. W. WARD.
Witnesses:
Pr. N. MARGETTS,
J. E. BOUDREATUX.
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