
J. MIYABARA, 
WATER TUBE BOILER, 

AFIOATION FILED DE0, 14, 190g, 978,541. 
4 SHEETS-SHEET 

s 

% XN SN 

WZZMASSES. AWA W7OA. 

47ZOAAA. P. 

Patented Oct 25, 1910, 

  

  



J. MIYABARA. 
WATER TUBE BOIEER, 

APPEIOATION FILED DEO, l4, 1909, 

Patented Oct. 25, 1910, 
4 SHEETS-SHEET 2. 

~*~* * * * * * * * · * * * · 

**,??SSSSSS:sssssssssss 
(2. 

2,2,2) 

722.9 

au-)----- 
§ 

& 

36 

Ny 

77, C. 
an. S 

WITNESSEs. 

  

  

  

  

  

  
  

  

  

  

  

  
  

  

  

  

  

  



J. MIYABARA, 
WATER TUBE BOILER, 

APPLICATION FELED DEO, 14, 1909, 

978,541. Patented Oct. 25, 1910. 
4 SHEETS-SHEET 3. 

2SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
N 

r 

E. 

NS 
2 2. 2 2 2 2 2 2 2 2 2 

7/2. 

A TTORNE 1. 

"Z. INVENTOR, 

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  



J. MIYABARA, 
WATER TUBE BOILER, 

APPLICATION FILED DEO, 14, 1909. 
973,541. Patented Oct, 25, 1910, 

4 SHEETs-SHEET 4. 

INVENTOR. HV 2%2 72% 
A TTORNEY. 

  

  

  

  



UNITED STATES PATENT OFFICE. 
JIRo MIYABARA, OF TOKYO, JAPAN. 

WATER-TUBE BOILER. 

93,541. specification of Letters Patent, Patented Oct. 25, 1910. 
Application filed December 14, 1909, serial No. 533,01 

To all, whom it may concern 
Be it known that I, Jiro MYABARA, a sub 

ject of the Emperor of Japan, and a resi 
dent of Tokyo, Japan, have it sentel a new 

5 and useful Improvement in Water - Tube 
Boilers, of which the following is a specifi 
cation. m . 
My invention comprises several improve. 

ments in construction and operation, of 
10 which some are applicable to boiler's in gen 

eral, while others are applicable particularly 
to boilers of the type disclosed in my Letters 
Patent of Great Britain, dated April 30th, 
1896, No. 9131. 

s 
a boiler, having provision for producing 
superheated steali), with means whereby the 
products of combustiolby which the super 
heating means are no1'nally heated may be 

20 diverted from said meals when, for any 
reason, the steam consumption is interrupt 
ed or greatly reduced, in order that over 
heating of the Superheating means may be 
avoided. m ... 

25. Another object of the interation is to pro 
'duce a water-tube boiler which may be read 
ily arranged to produce either superheated 
stean) or saturated steam, and which may be 

... converted at will from one mode of opera 
30 ition to the 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 opened, 

- for the purpose of stoking the boiler. 
35 Other objects of the inyention, and the 

; :naeans by which the several objects are car 
ried out, will be noted in connection with 
the description of the illustrated embodi 

3 ment of the invention. . . . . 
40... "...Two preferred embodiments of the in 

; : vention are illustrated in the accompanying 
drawings, in which: Figure is a longitudinal sectional view 
of a boiler of the stationary type embodying 

- 45. certain features of the invention. Fig. 2 is 
a transverse sectional view, on linea-a. 
in Fig. 3, of a locomotive boiler embodying 
certain features of the invention. Fig. 3 is 
a section on, line 3/-, -y, in Fig. 2, looking 
from right to left. Fig. 4 is a detail view, 
in sectional elevation, showing the devices 
for separating steam and water in the water 
Walls of the boiler. Fig. 5 is a section on 
line. 2-2 in Fig. 4, looking from left to 

50 

55 

vertical tubes. The front wall comprises 
One object of my invention is to provide . 

right. Fig. 6 is a transverse section of one 
of the superheating drums. Fig. is a 

plan, partly in section, of one' of the Super 
heating drums. Fig. 8 is a sectional detail 
view illustrating the application of the air 
curtain in connection with an outwardly 60 
opening fire door. Fig. 9 is a front view of. 
the doorway with the curtain in place. Eig. 
10 is a sectional view showing the applica 
tion of the air curtain in connection with . 
an inwardly-opening fire door. 65 
The boiler illustrated in Fig. 1 has front 

and rear water walls, each wall comprising 
a number of drums connected by rows of 
drums, 1, 3 and 5, connected by vertical 70 
tubes 10, and the back wall comprises druns 
2, 4 and 6, similarly connected. The con 
bustion space 9 of the boiler is crossed by 
inclined water titbes 11, which connect each 
drum with the one next abuve on the oppo 
site wall. The water walls constitute down 
takes for the water while the water tubes 
act as uptakes for water and steam. In 

75. 

order to maintain the circulation through 
these parts, the drums 3 and 4 are provided 80 
with diaphragins 13; which separate the as 
cending currents from the descending cur 
rents. These diaphragms, together with the 
inner portions of the drums 3 and 4, consti 
tute means for coupling the oppositely 
inclined water tubes which terminate at the 

85 

drums 3 and 4. 
When the boiler is used to produce super 

heated steam the drums 5 and 6 constitute 
the uppermost drums of the water walls, 
and these drums also constitute steam drums, 
as the water...is maintained at the level in 
dicated at 14 in the drawing. The steam 
is superheated in tubes 15, which are con 
nected with the druns 5 and 6, and which 
cross the combustlon space in the same man 
ner as the water tubes. The superleating 
tubes 15 terminate in two drums, 7 and 8, 
which are arranged, respectively above the . 
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 Figs. 4. and 5, and they are perforated 
in their upper portions to admit the steam, 
while their lower portions are made imper 
forate to exclude the water. The separator 
boxes rest, at their lower extremities, upon 
E. 21 riveted upon the inner-surfaces 
of the drums, and they are further secured 
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... opened and the water level is raised to fill 
20 

25 

30 

35 

40 

and collects in the drums 7 and 8 in super 
45 

These figures show, also the device for di verting 

50 
stopping of the locomotiye. To this end the 
combustion space is divided by a transverse 
wall 26, which normally serves as a baffle, 
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When the boiler is used for 

from the lower drums into the superheating 
drums, but when the boiler is used to pro 

collectors of saturated steam. When, on the 

which collects in the drums 5 and 6, 

first upwardly among the tubes in the rear 
of the wall, then over the top of the wall, 

... and thence downwardl 
front of the wall. At the bottom of the wall 

able firing material. 
however, by means of an arm 24 

in place by means of hooks 19 which engage 
eyes 18 on the walls of the drums. 
hook secures a strap 22, which engages two 
separator boxes, as shown in EE 5. 
t; 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, 
These means comprise vertical tubes 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 

duce saturated steam, the valves 31 are 
the tubes 40 and to partly fill the drums. 7 
and 8 and the superheating tubes 15. The 
valves 31 are simultaneously operated, in 
each of the drums 7 and 8, by means of a 
rock shaft 33 which turns in lugs 34 on the 
inside 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-, 
shaft. The rod 36 slides through a stuffin 
box 41 at the top of the drum, and is is, 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 13, and the drums ... and 8 act as 
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 

heated condition. . 
The application of the invention to a loco 

motive boiler is illustrated in Figs. 2 and 3. 
the products of combustion from the 

superheating tubes when the consumption of 
steam is interrupted temporarily, as by the 

causing the products of combustion to pass 

among the tubes in 
is an opening normally closed by a pivoted 
door or valves 28, which is covered with suit 

The door 23 
is actuate 

ach 

boiler. 

of the wall 28. 

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

978,541 

and a rod 25, and when it is opened by these 
means, a direct passage is opened for the 
products of con?ibustion, which permits them 
to pass to the front of the wall 26 without. 
assing over the wall and between the super 
RE tubes. Two other baffle walls, 27 and 
28 are provided in the front portion of the 

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 fire a considerable indrafto 
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 in 
the form of a curtain consisting of heavy 
ropes or chains 38 of incombustible mate 
rial, such as asbestos, these ropes or chains, 
as shown in Figs. 8 and 9, being suspended 
in the doorway, and hanging close together. 
The interstices between the 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 
S 8E. 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 ESS 
have illustrated and described. 

Various modifications may be made in the 
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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, having, in combina 

tion, two water walls on opposite sides of the 
combustion space of the boiler inclined water 
tubes connecting the water walls, a super 
heated steam chamber located above each 
water wall, inclined superheating tubes.con 

05 

ll.0 

necting each water wall with the opposite . . 
superheated-steam chamber, and steam sep 
arators located at the lower ends of the su 

115 
perheating tubes to prevent the entrance of 
water, . 

In witness whereof, I have hereunto. set 
my hand this ninth SN, of November, 1909. 

JRO MIYABARA. 
In the presence of -. 

GENJI KurBARA, 
MASATARO OKASAVBA. 

  


