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No. 768,178,

| Pa.tented August 23 1904

UNITED STATES PATENT OFFICE

GUSTAF HOK, OF ESKILSTUNA, SWEDEN.

STEAM-BOILER.

SPECIFICATION formlng part of Letters Patent No. 7 68, 178 dated August 23 1904.

| Apphcatmu filed November 17,1903, Serial No, 181,541.

(Nn model,)

- To (IJZ whom it may concern:

“Be it known that I, GUSTAF Hox, a sub]ect

~ of the IKing of Sweden and Norway, residing

10O

at Eskﬂstuna Sweden, have invented certain

new and useful Impmvements in and Relating
to Steam-Boilers; and I do hereby declare the
following to bea full clear, and exact descrip-
tion of the 1nvent10n Such as will enable oth-
ers skilled in the art to which it appertains to
malke and use the same, reference being had to
the accompanying drawings, and to letters of

reference marked thereon, which f01m &part'

of this specification.
This invention relates to the constmctlon
and arrangement of that type of steam-boiler

‘wherein groups of water-tubes forming the |

- boiler proper are situated one above the other
~and wherein the tubes of the same group are
 placed on'one and the same level. |

20

The object of the invention is to cause the
steam. which is generated in the lower group

penetrate the water contained in them. Thus
the steam 1s conveyed to the steam-collecting
drum or chamber in a much drier condltlon

- than has hitherto been the case.
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The steam-boiler forming the subj ect- mat-
ter of this a,ppllca,tlon 18 1llustra,ted by the

accompanying drawings, in which—

Figure 1 represents a lonmtudma,l section
of the bmler Fig. 2 bemcr 9, cross-section
thereof along ‘the hne CD of the preceding
ioure; and FI'U' 3 1s a similar view to Fig. 1,

'showmo‘ dla@ra,mma,tmally the courses taken

by the steam and the Water in flowing throucrh
the boﬂer‘

@ &' & are various groups of tubes, the lat-

ter being provided at their extremities with
tmnsverse headers 4 ' . Between the va-
rious groups of tubes short tubes ¢ and d
‘connect alternately both ends and the centers

~of the groups with two headers—that is to

say, asisrepresented best by Fig. 3, the con-
nection between the ends is eﬁected by the
short tubes d, and the connection between

the central parts is obtained by the short
Thus, as shown in Figs. 1 and 3, a

tubes c.
serpentine- like passage ‘is formed allowmcr

-with water.

1 the top 'By means of the short tube ¢ the

level of the Watel* within the headers & 4’9"

ing to the upper edge of the tubes ¢
the tubes ¢ are ar ranﬁ'ed SO0 as to reach a,
higher level than the tubes ¢, they connect
the steam-spaces of the headers in such a man-
ner that a continuous space is created for the
steam, communicating in both directions with
the stea,m—-spaces of the headers 00" b*. The
steam. oenerated in alower group of tubes, for

into the header 2°, and then flows from the
left - hand side throucrh the tube d to the
header ', thence throucrh the adjoining group
of tubesa’ to the right- ha,nd Slde of the header

0', whence it passes through the tube d to the
‘header b; and so on to the steam-collector.
By this arrangement a brisk ﬂ'eneratlon of

steam within each of the groups is promoted

| and the steain itself is conveyed on as SO0N a8
of tubes to be conveyed throuoh the tubes of | |

the groups situated above w1thout having to

1t reaches the surface of the water.

It is quite evident that a boiler of the kmd '.
Just described must not be exposed to the hot-

test gases of combustion, because the parts if

'contamlnff no water would suffer damaﬁ'e from
1 the intense heat.

fore be combined, as 1llustrated, with another
‘tube-boiler B, entlrehr filled with water in the

Such a boiler A muqt there-

usual manner and placed undernea,th the 1m-

proved boiler A and directly above the fur-
nace, so that the lower boﬂer will absorb a

considerable part of heat produced by the
gases of combustion before they come into

contact with the improved boiler arranged at
the top. The tubes of the lower boﬂer may.

.and tubes @ &' ¢*is regulated, the water reach-
- Since
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Instance in @°, is (see Fig. 8) allowed to pass
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So

be inclined and are of course completely filled

- Both the boilers communicate
with one another

plied to the top one, Whence 1t flows to that
below. The dlﬁiculty which arises in this

‘case depends on the fact that the ordinary
‘boiler below must . always be completely

filled, while the horizontally-arranged tubes

of the improved top hoiler are only flled par-

tially. If the supply of water becomes ex-
cessive, the superfluous water ascends to the
top. bmler thereby filling the above - men-

the steam to be conveyed from the bottom to | tioned homzontal tubes, whereas in the event

When- two such boilers -
are combined into one, the feed-water is sup-
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of the supply not being sufficient the tubes of
the lower boiler are not entirely filled with
water, ancd both these possibilities must be
considered as disadvantages. The improved
combined tubular boiler cannot, theretore, be
fed with water without a supply-regulating
apparatus, and the latter must in consequence
be ineluded in the subject-matter of this speci-
fication. Thiswater-supply-regulating appa-
ratus has for its object to prevent the steam-
spaces of the tubes of the top boiler from be-
ing entirely filled with water in case the sup-
ply becomes excessive and must be construct-

ed in accordance with the position and size of

the short tubes ¢. The bottom extremities

of these tubes must reach slightly beyond the

upper edge of the horizontal tubes ¢ ¢’ ¢°. 1f
the surface of the water inside the steam-
spaces reaches to the bottom edge of the
short tube ¢, the steam-spaces in the horizon-
tal tubes will be maintained, as the water
closes the short tubes d. This closure hin-
cders the steam from escaping from the hori-

- zontal tubes @ @' @, and so prevents the tubes
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tubes of the top boiler.

from being entirely filled with water. The
steam, however, 1s in no way prevented from

ascending, as the water which effects the said -

closure allowsthe steam to pass. Itsascension,

however, will not take place more quickly than

1t 1s generated, and the steam-space will there-
fore be maintained in the horizontal tubes.
This arrangement prevents the horizontal
tubes ¢ &’ @ from being entirely filled with wa-
ter; butitalso stops the steam from freely as-
cending and from becomingdry. Thismay be
attained, however, by the following arrange-
ment: The arrangement consists of a vertical
piped’, divided into two parts by a partition ¢,
one part, ¢, belng In communication with the
water-receptacle, which 1is filled with water up
toacertainlevel, while the other part, 7,is con-
nected by ashort tube ¢ with the lowest hottom
oroup of tubes belonging to the upper boiler.
The part Fisprovided with a float 4, connected
by a lever arrangement with a valve 7 in the
part ¢, the valve being placed in the top of a
tube %, which leads to the uppermost group of
The water in ¢ as-
sumes a level slightly higher than the top edge
of the tube £, and the highest level of the wa-
ter allowed in the part 7 assumes that of the
upper edge of the lowest overflow-pipe of the
top boiler. Both parts ¢ and 7 of the pipe

therefore communicate at the top with the

steam -collector. If the valve 7 1s open, the
feed-water 1s allowed to run through the tube
k& into the top boiler, whence it flows to the
other. Thusboth the boilers are supplied with
water. Should, however, the supply of water
become excessive, the water in part 7 at once

768,178

ascends, raising the float /, whereby the lever
arrangement causes the valve < to shut, and
the water-supply to the boiler 1s automatically
and instantancously stopped.  In the event of
the supply not being suflicient the float 4 de-
scends, thusagain opening valve 7and allowing
a fresh supply of water to enter into part « of
the pipe . 1If the float 4 does not work prop-
erly, the disadvantage is minimized hecause
the level of water in the tubds may only reach,
as has been explained, the bottom edge of the
short tubes «, while the steam-spaces of the
horizontal tubes of the improved hoiler are
kept free—that 1s to say, the latter tubes are
prevented from entirely filline with water.
Hence the required proper supply of water for
feeding the combined boilers 1s insured.

Having now particularly desceribed and as-
certained the nature of my said invention and
in what manner the same is to be performed, I
declare that what I elaim 1s—

1. In a steam-generator, a lower group of
tubes, an upper group of tubes and means for
automatically keeping the lower eroup of
tubes full of water and the upper eroup only
halt full of water, substantially as deseribed.

2. In a steam-gencrator, a lower oroup of
tubes, an upper group of tubes, means for au-
tomatically maintaining the lower oroup full
of water and the upper group only half full,
whereby a steam-space is formed in said up-
per group and means for connecting the steams-
spaces ot the tubes of the group together, sub-
stantially as described.

3. In a steam-generator, a series of tubes
horizontally arranged one above the other,
headers connecting the ends of the tubes of
each series, tubes ¢ connecting the water-spaces
of the headers and regulating the flow of wa-
ter so that steam-spaces are formed in the
tubes and means for connecting said spaces
together, substantially as deseribed.

4. Inasteam-gencrator, series of tubes hori-
zontally arranged one above the other, headers
connecting the ends of the tubes of each series
together water-tubes connecting the headers
of each series and arranged so as to keep the
tubes half full of water and steam-tubes con-
necting the headers above the water-level
therein, said tubes having their bottoms pro-
jecting under the highest water-level of the
horizontal tubes.

In testimony that I claim the foregoing as
my invention 1 have signed my name in pres-
ence of two subscribing witnesses.

GUSTAFE HOIK.

- Witnesses:
Kour Daurnquisr,
L. KALLENBERG.
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