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UNITED STATES

Patented March 22, 1904.

PATENT OFFICE.

ARTHUR WILHELM EKSTROM, OF STOCKHOLM, SWEDEN,

HEATER FOR WATER.

| SPECIFICATION'ijrming.’pa’rt_of Létters_ Patent No. 7_55,366, dated March 22, 1904,

. Applicaﬁon ﬁled October 1, 1902. Serial No. 125,478,

(No model.)

Ta @ZZ whom it may concern:
‘Be it known that I, ArrHUrR WILHELM

of Sweden and Norw&y, and a resident of

Storgatan 44, Stockholm, in the Kingdom of

Sweden, have invented certain new and use-
ful Impl oveinents in Heaters for Water and

other Liquids, of which the following is a

specification, reference being had therem to
the accompanying drawings. |

This invention relates to heaters ecspec:la,llv
intended for feed-water heating.

The main object of the mventlon 18 10 ar-
range the said device in such a manner that
all the tube -sections of the heater will be
blown off simultaneously, completely, and uni-
form]y | |

In the accompanylnﬂ" cdr awings, KFigure 11 is
a side elevation and partial section of a heater

for water arranged in accordance with this

invention. FKig. 2 1s a horizontal section on
line # « of Fig. 1, and Fig. 3 1s a transverse
section on line v v, Kig. 1
1n a pL-m view a modified form of the heater.

Fig. 5 1s a side elevation, partly in section, of-

R i |

another modified form of the heater. Fig. 6
is a section on the line 6 6 of Fig. 5, and Fig.
71s a transverse section on the line 77 of Fig.
5. Kig. 8 1s a diagrammatic sectional view
showing the top and bottom pipes and con-
nections as shown in Fig. 5.

The heater 1s mounted as usual, in “Lﬂue or

passage for fire products It consmts, QS
shown, of five sections or groups 1 2 3 4 5,
each comjposed of four vertical tubes.
tube~sectlions communicate at their bottom
ends with a horizontal pipe 11 through pipes
67 8 9 10 and at the top with a pipe 12
The pipes 11 12 are
composed of sections each having a part with
a flat wall for enabling the mounting of re-
turn-valves 13 15 14 16 1n the pipes 11 12, re-
spectively. The said valves divide the pipes
11 12 into chambers, connecting the tube-sec-

tions in pairs 1 and 2 and 3 and 4 alterna-,
tively at their bottom ends and at the top.
- The valves are arranged in such a manner

- that they are held 1n closod position by water

passing through the heater to the steam-boiler

Kig. 4 illustrates

These |

‘or other 'evapt)mting apparatus, but are all-

opened when the heater is blown off. Water
18-forced ito the pipe 11 and is caused by the
valve-13 to pass irom’ said pipe through the
pipe 6 into the first tube set or section 1,
through which it passes in an upward direc-
tion. The water passes from said tube-sec-
tion 1 into the upper pipe 12, from which it

passes freely downward through the section

2. The return-valve 14 in the upper pipe 12
prevents the continued passage of the water
through the pipe 12 and descending through
the next section 3.
the tube-section 2 into the lower pipe 11 and
18 caused by the valve 15, mounted hetween

- the tube-sections 3 and 4, to enter the section

3 and to pass upward through the same. It

The water passes from
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1$ then caused, by means of the valve 16, to

pass downward-through the tube-section 4,

the pipe 11,
tube-section
-mentioned

from which 1t passes agaln into
afterward ascending through the
5. The water passes from the last

tube-section again into the pipe 12 and then .

into the steam-boiler. The lower pipe 11 is
provided at its inlet with a branch pipe 17,
having a cock or valve and which 1s prefer-
ably controlled by hand. As seen from the
accompanying drawings, the water is caused
by the return-valves to-ascend in the heater
through - alternate. tube-sections 1, 3, and.5b

and to descend through the intervening tube-
sections 2 and 4. When blowing-off is to
ected, the feed of the water is inter-

P

be e
111pted a,nd the valve of: the branch or blow-
ing-off pipe 17 is opened, the return-valve 50,

-mounted between the heater and the Steam—
boiler, being then automatically closed.

As

seen f1 om Fio‘ 2, the water passes during the

“operation of the heater through the same 1n

a direction opposite to that of the fire prod-
ucts, in consequence whereof the water will
have its highest temperature in the last tube-
section 5. As this temperature, generally not

below 120° centigrade, during the operation
of the heater 1s beyond the b0111110‘--p01nt OW-
ing to the pressure, steam will be generated
n the top of the last sections 5 4 as i_;he valve
in the pipe 17 1s opened and the pressure in
the heatér is reduced, which steam opens
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the valves 16 14 and is equally distributed

throughout the upper part of the heater. The

additional pressure thereby generated in the

upper part of the heater effects a complete

blowing-off of all the tubes simultaneously.
The valves 15 13 will also be opened by the
said additional pressure and form no obstacle
for the uniform blowing-off of the heater.

In the modification shown in Fig. 4 the top
valves are dispensed with, narrow pipes or
passages belng substituted for the same. The
said pipes or passages continuously connect
the aforesaid chambers or pipe-sections, com-
municating with the tube-sections in the man-

nerstated above. Tn Fig.4 thesaid chambersor

plpe-sections consist o’f U-shaped pipes 18 19.

- A narrow pipe 20 communicates with the said
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pipes 18 19 and with the top of section 5. The
pipe 201s so narrow that the small quantities of
water passing through the same from section
to section have no influence upon the opera-
tion of the heater. During the blowing-off
of the heater steam 1s generated in the top of
the last sections 5 4 by reasons stated above,

~which steam 1s easily distributed in the whole

upper part of the heater through the narrow
pipe 20, pressure being thus generated in the

sald part and the blowing-off effected in the

manner stated. At the bottom the heater is
arranged as shown in Kigs. 1 to 8.

In the modification shown 1n FIC"S 5, 6, and
7, 11 designates the bottom pipe, connected

with the 1nlet and 12 the top pipe, communi%

cating with the steam-boiller or other evapo-

-rating apparatus. The pipe 11 is divided into

chambers 21 22 23 24 25 by means of return-
valves 26, 27, 28, and 29, the last chamber 25
being closed by an end wall 30. The top pipe
12, the right end of which is closed, is divided
into chambers 31, 32, 33, 34, and 35 by means
of return-valves 36, 37, 38, and 39. The tube-
sections 1, 2, 3, 4, and 5 communicate at their

bottom ends with each chamber 21, 22, 23, 24,

and 25 through the pipes 6, 7,8, 9, and 10,
mentioned above, and at the top with each
chamber of the pipe 12 through similar pipes.
The chamber 31 communicates with the cham-
ber 22 through a pipe 40, situated outside
the flue. The chamber 32 communicates with
the chamber 28 through a pipe 41. Similar
pipes 42-and 43 connect the chambers 38 and
24 and 34 and 25. The water passes from the
chamber 21 through the pipe 6 into the tube-
section 1 and passes upward through the-same.

From the said tube-section the water passes

~ Intothe chamber 31, from which it passesdown
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through the pipe 40 and enters the chamber 22.

- From the said chaniber 22 the water ascends

through the tube-section 2 and enters the sec-
ond top chamber 32. The pipe 41 leads the
water from the chamber last mentioned into
the next bottom chamber 23, and so on, so that

the water passes upward throuo*h the tube-sec-

tions 1, 2, 3, 4, and 5 and downward through
the pipes 40 41 492 438 outside the heater.

755,366

17 is the blowing-off pipe. - When blowing

off 1s to be effected, for which purpose the

valve in the pipe 17 1s opened, steam will be
oenerated 1n the last tube-sections 5 4. which
steam opens the valves 39, 38, 37, and 36 and
is distributed throughout the upper part of
the heater, thus eﬁectlncr a complete blowing

off of all the tube-sectlons simultaneously in

the same manner as stated above. It will be
easily understood that narrow passages or
pipes may be substituted for the top return-

valves 36 37 38 39 in a manner similar to

that shown in Fig. 4.
In the heaters deseribed above the tube sec-
tlons or groups may be altered as required

and the number of tubes in each section may

be greater or less than that shown in the
drawings. The heater may be employed for
other liquids than water.

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a heater for liquids, the comblnatlon
with tubes in groups, a top pipe having a sepa-
rate compartment for each group of tubesand a

‘bottom pipe common to all the groups of tubes
permitting the liquid to circulate through the

heater, of means for automatically connecting
all the said compartments in the top pipe,
thereby permitting the steam-pressure to be
uniformly distributed in the upper part -of
the heater, substantially as described and for
the purposes set forth.

2. In a heater for liquids, the combination
with tubes in groups, a top pipe having a sepa-
rate compartment for each group of tubes
and a bottom pipe having a separate compart-
ment for each group of tubes, thereby per-
mitting the liquid. to circulate through the
heater, of automatic return-valves in each of
the said compartments in the top pipe whereby
the steam-pressure may be uniformly distrib-
uted in the whole upper part of the heater
and automatic return-valves in each of the
sald compartments in the bottom pipe, sub-
stantially as descrlbed and for the purposes
set forth..

3. In a heater for liquids, the combination
with tubes in groups, a top pipe having com-
partments for the groups of tubes and*a, bot-
tom pipe common to the groups of tubes, per-
mitting the liquid to circulate through the
heater, of means for automatically connecting
all the said compartments in the top pipe,
thereby permitting the steam-pressure to be
uniformly dlstrlbuted In the upper part of
the heater, substantially as described and for
the purposes set forth.

4. In a heater for liquids, the combination
with tubes in groups, a top pipe having com-
partments for the groups of tubes and a bot-
tom pipe having compartments for the groups

ot tubes thereby permitting the liguid to cir-
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culate through the heater, of automatic re-

turn-valves in each of the said compartments
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in the top pipe whereby the steam-pressure | my name in the presence of two subscribing
may be uniforimlﬁr distribé;lted in the whole | witnesses. o N
upper part of the heater and automatic return- | I . _~
Vgﬂ]ires in each of the said compartments in @THUR WILHELM EKSTROM. -.
5 the bottom pipe, substantially as 'described | Witnesses: -
and for the purposes set forth. _ - R. APELGREN,
In witness whereof I have hereunto signed | AUG. SORENSEN.
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