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' Td. all whom it may concern:
- Be it known that I, Jiro Mivanagra, a sub-
ject of the mee.mr of Japan, and a resi-
dent of Tokyo, Japan, have invented a new
5 and useful Improvement  in Watel-'lube
~Boilers, of which the fnllmvm,f_:; 18 a specifi-
“cation.. | 3
- My 1nvention mllll)lneq severa) improve-
ments ‘1n construction and operation, of
10 which some are applicable to boilers in gen-
~eral, while others are applicable par tmu]mly
"to boilers of the type disclosed in my Letters
Patent of Great DBr |t.,.-1m dated April 30th,
- 1896, No. 9131.
15
a botler, having. provision for producing
-' ;supmhedted steam, with means whereby the
])r()fluct% of combustion by which the saper-
~ heating means are norinally heated may be

20 dlverted from said means when, for any

‘reason, the steam consumption is 1nterrupt-
ed or <r1*e¢tlv rechuced, 1 .order that ovgr-
heatmg of the “il]]}uh("dhhf_{ means may be
.fwmded . ; |
25 Another object of the. 1m enh{m is to pro-—
| du(e a-waterstube boiler which may be read-
ily ‘arranged to produce either superheated
%team ov saturated steam, and which may be
cconverted at will from one mode of opera-
30 tion to thé other. -
A third object of the invention is to pro-
“vide a boiler with means for diminishing the

influx of air when the fire door is c,}anul |

~for the purpose ot stoking the hoiler.

3 Other .objects of the invention, and -the
~ umeans by which the sev era] (lb]GCtS arc car-
-ried “out, will bie noted in”connection with

~the- (]G‘:Gl]]’)t]()]l of the Illllt}{lclt{"d emlmd1- :

%ment of the mvention.
40+ Two" preferred emlmdurwul% of the. in-
Ventmn aré illustrated.in the w{*mn]mlwmg
drawm gs; 1n-which: .

Figiive 1 is-a longitudinal sectional view
| Gf a Eu
| 45 certain. features of the invention. . Fig.

8, transverse sectional view, on nlme w——a:_ -

in Fig. 3, of a locomotive boiler embodymg
‘certain features of the mvention.: Fig. 8 is

a section on. line y—y, in. Fig. 2, looking

50 from r1ght to left.. I‘w 4 is a detail view,
in sectional -elevation,. showmg the' devices

" for separating steam and water in the water
w;alls of the bmler Fig. 518 a section, on
line 2~z in Fig. 4, looking from left to
55 rl ht.

the superhe%hng drums

“vertical tuboes.

One object of my inv Lntmn 1s to provide .
2, 4 and’ 6, siinilarly wnnected

act as uptakes for water and steam.
-order

1ler of the f:t&thIlEL[‘Y tvpe embndymg |

Fig. 615 a, transverse section of one

plan, partly 1n section, of one of the super-
lwatmcr drums. g, 8 is u sectional detail
view ]Thl%t["lt]llg the ’L])p]l(‘atl()n of the air
curtain in connection with an outwardly-
opening fire door.

10 1s a cseclmnfll view showing the apphmv

tton of the air (*111t¢1]11 mn LOIIHE‘CUOH w.lth -
6H

an Inwardly-opening fire door.

The boiler illustrated in Fig. 1 has front
and rear water walls, each w: 111] COMPLISING
a number of drums connected Dy rows of
The front wall coniprises
driums, 1, 3 and .5, connected hv ‘vertical
tubes 10, and the lJ{wL wall.comprices drams
'The c¢om-
bustion 51}51(,@ . of the boiler
inclined water tubes 11, which conneet. ¢ sach

drum with the one next abuve on the oppe-

site wall. The water walls constitute down-
takes .for the water while the water tubes
In
to maintain the circulation through
these parts, the drums 3 and 4 are provuled
with-diaphraging 13; which separate tlie as-
cending currents from the de%cendmg cur-
rents. These diaphragms, together with the
iner- portions of the: dunm 3 -and 4, consti-
tute means fTor coupling the 01*}])0'-,1t9137

1melined water tuh{*a Whl(’]l ienmnaie at; tho
drums 3 and 4.

When the botler is used to pmdnw saper-
heated steam the drums 5 and 6 constitute
the uppermost drums eof the water walls,
and these drums also constitute steam drum%
as the waler.is maintained at the level in-
dicated at 14 'in the drawing: The steam
is superheated in tubes 15, whwh are  Con-
naeted with the drums 5. ‘md 6, and whi{-h

cross the combustion space in the samie man-
‘ner a5 the water tubes.
| tubes 15 terminate in two drums, 7 and 8,
which are arranged, respectively. ‘whove the .

The supmhmtmtr

front and rear. water walls, . From . these
drums the steam is.drawn off for use. -
To separate the steam from the water in

“the drums 5 and 6, the ends of the super-
heating tubes. 15 are. covered. by separator

boxes 17.  These boxes.are shown in, detail
in Ifigs. 4:and 5, and’ they are perforated
in their upper portmns to admit the steam,

‘while ‘their lpwer portions are made 1mpnr-

Ifig. 9 1s.a front view of.
the door way with the curtain in place. Fig

is crossed bv
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forate to exclude the water, The separator

boxes rest, st their lower extremltms, upon
flanges 21 rivetod upon the inner-surfaces

IFig. 7 is a'| of the drums, and they are further eecured'

4
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‘When the boiler is used for

16

973,541

in plgce by means of hooks 19 which engage | and a rod 25, and when it is opened by these

eyes ‘18 on the walls of the drums. - Kach
hook secures a sttap 22, which engages two
separator boxes, as shown 1n FiF. 5.

[0 permit the use of the boiler for pro-
ducing saturated steam, means are provided
for connecting the drums 7 and 8 directly

with the drums 5 and 6, so that the former |
may constitute parts of the water -walls.

10

These means comprise vertical {ubes 40 simi-
lar to the tubes 10 hereinbefore described.
roducing su-
perheated steam; the upper ends of the tubes
40 are closed by mushroom valves 31, so as
to prevent the direct passage of the steam

from the lower drums into the superheating

- drums, but when the boiler 1s used to pro-

"

25

30

35

40

- 0
the

shaft. T

‘which collects in the drums 5 and 6,

duce saturated steam, the valves 31 are
nened and the water level 18 raised to-fill
tubes 40 and to partly fdl the drums 7
and .8 and the 'aupergeating tubes 15. The
valves 81 are simultaneously operated, in

each of the drums 7 and 8, by means of a
" rock shaft 38 which turng in lu

| 34 on the
iriside of each drum. The rock shaft car-
ries short arms 32 to each of which one of
the valves is loosely connected. The rock
shaft is actuated by means of a rod 36
which is pivoted.to an arm 35 on the rock-
Ee rod 86 slides through a stufin
box 41 at the top of the drum, and 1s moveti
by .any convenient means, to operate the
valves. When the valves 31 are opened, the
tubes 40 act as water down-takes in the same
manner as the tubes 10,.and the tubes 15
act as water-tubes, in the same manner as

the tubes 18,-and the drums 7 and-8 act as
-collectors of saturated steam. When, on the

other hand, the valves 31 are closed and the
water level is lowered, the saturated steam,
passes

above the water level, through the tubes 15

- and collects in the drums 7 and 8 1n super-

45

" These fi

heated condition. S B
The application of the invention to a loco-
motive boiler is-illustrated in Figs. 2 and 3.

es show: also :the device for.di-

 yerting the products of combustion from the

b0

- stopg . ,
- combustipn ‘Space 1s divided by a transverse

. -wall 26, which normally serves as a baffle,
~causing the "
first upward
of the wall, then over the top of the wall,
. and thence downwardl

. 5

superheating tubes wheri-the consumption of
steam - is interrupted teinporarily, as by the.
ing of the locomotive: To this end the

{)roducts_ of. combustion to pass
y among the tubes in the rear

among the tubes in

. front-of the wall.. At the bottom of the wall

60

able ﬁre-gmeﬁng* -Thaterial.

is an opening normally closed by a.pivoted
door or valve 28, which is covered with suit-
The door 23
is actuated, however, by means of an arm 24

]

A—

- in thé doorway, and hanging close together.

l

|
|

i

of the wall 28.

stoking implements are introduced, but the
curtain’. serves to reduce to a considerable -

means, a direci passage is opened for the
products of corhbustion, which permits them

65

to pass to the front of the wall 26 without.

assing over the wall and between the super-
Eeal:ing tubes. Two other baffle walls, 27 and
98 are provided in the front portion of the
boiler. . No superheating tubes are located
between these walls, and it is therefore un-
necessary to provide a passage at the bottom
When the fire door of a
boiler is opened for the purpose of feedin
or dressing the/ire a considerable indraft o
air ordinarily takes place, and this cold air,
mingling directly with the products of com-
bustion, checks the generation of steam as
long as the door is open. To reduce the flow
of air through the doorway, I have -pro-
vided my improved boiler with a device 1n

the form of a curtain consisting of h‘ehvy

ropes or chains 38 of incombustible mate-
rjal, such as asbestos, these ropes or chains,
as shown i1n Figs. 8 and 9, being suspended

The interstices between thé ropes or chains

are sufficient to permit inspection of the fire,
and the curtain yields readily when coal or

extent the flow of air through the opening.

“Where an inwardly-opening door-is used, as

shown in Fig. 10, the curtain is fastened to
the outside of the door, so as to assume the
position shown in dotted lines when the door
1s opened.

1Y
-
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195

ertain features of my invention, such as

the fire-door curtain, are applicable to boil-
ers of various types in addition to the par-
ticular type of water-tube boiler, which I
have illustrated ané'described. o
Various modifications may be made in the

100

illustrated : embodiment of the invention,

within the nature and scope of the inven-
tion, as it is defined in the following claim.
. I claim: | -

A water-tube boiler hﬁving, m combina-

tion, twé watér walls on opposite sides of the

combustion space of the boiler inclined water:
tubes connecting the water walls, a super-

‘heated stearn chamber located above each

water wall, inclined superheating tubes.con-

106

110

necting each water wall with the opposite .

superheated-steam chamber, and steam sep-
arators located: at the lower ends of the su-

116

perheating tubes to prevent the entrance of

water. . o :
In witness ‘whereof, 1 have hereunto. set
my hand this ninth da
L o d ¥10 MIYABARA.
.In the presence of— = =~
GexJI KURIBARA,
- -MasaTaro OKASAVEA,

of November, 1909.
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