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SPECIFICATION forming' part of Letters Patent No. 673,908, dated May 14, 1901.
| Application filed Dedember 5, 1899, 3erial Na 739,309, (No model))

lo all whom it may concern: )
Beitknown thatI, MATHIAS JONSSON,asub-
Ject of the King of Sweden and Norway, re-
siding at Wisby, Sweden, have invented cer-
tain new and useful Improvements in Steam-
Boilers with Feed-Water Heaters; and I do
hereby declarethe following to be a full, clear;
and exact description of the invention, such as
will enable others skilled in the art to which it
appertains to make and use the same, refer-

ence being had to the accompanying draw-

ngs, and to figures of reference marked there-
on, which form a part of this specification.

My invention has relation to water heaters |

or boilers, and more particularly to heaters
for heating the water supplied to steam-boil-
ers; and it has for its object a construection

. Whereby such water may be more rapidly and

effectually heated and the exhaust-steam of

an engine utilized as a heating medium.
The invention is shown in the accompany-

ing drawings, wherein—

Kigure 1 shows the apparatus in a front

view, partly in section, on line a b of Fig. 2.

Kig. 2 shows the invention in a plan view,
partly in section, on line ¢ d f ¢ of Fig. 1.
Fig. 3 shows a full-size section of a portion of
the boiler. Fig.4isanenlarged fragmentary
sectional view of the lower part of the feed-
water heater. |

The feed-water heater 1 is in communica-
tion with the suection-pipe 2 and force-pipe 3
of an ordinary force-pump. The water from

the pump is forced into the space or interme-.

diate chamber 5 between the partitions 6 and

- 7,which are connected by screws 9 and aring

40

45

5C

3 water-tightly with one another at some dis-
tance apart and also are fitted tightly in the
cylinder 10. This eylinder is covered at the
top with a covering 11 and below is attached
to a bottom plate 12, which also serves simul-

taneously as cover or lid of a water-reservoir

13. On this latter the cover 12is placed and
provided with a valve 14; but said cover is
not fixed firmly, but may be removed. On
the bottom 6.outer tubes 15 are fixed, which
are also fixed at the top to another bottom
plate 16. Inner tubes 17 are fixed at the
lower end on the bottom plates 7 and at the
upper end on a bottom plate 18. Between
the plates, which are serewed together by

 outer edges, so that between the partitions an

Iintermediate chamber or space 21 is formed.
Between these outer and inner tubes the wa-
ter rises in a layer of the thickness of half a

millimeter into the intermediate chamber 21,

from whence it reaches by means of a pipe 42
the steam-boiler 54, and here comes between
the partitions 55 and 56, which are held some
distance apart by means of threads or in other
suitable manner on the outer casing 57. On
the upper end of the casing partivions 22 and
53 are also fixed apart at some distance from
one another. Between the outer partitions
55 and 22 inner tubes 43 extend, which are
steam-tightly fixed in said partitions. The
outer tubes 5Y are also fixed steam-tight in
the 1nner partitions 56 and 58. The distance
between the inner and the outer tubes 43 59
amounts only to half a millimeter, and be-
tween these tubes the water and eventually

the resulting steam passes upward into the:

intermediate chamber 60 between the floors
22 and 58. 'T'he steam flows, therefore, after-
ward in the steam-chamber 44 of the boiler,
around the outer tubes 59, and through nu-

55

60

70

75

merous small openings 61 in the partition

58.
steam-pipe 45 to the steam-engine.
Thesteam-boiler is arranged above the fire-
place 62 and has a discharge-pipe 63, fitted
with a tap and leading to the water-reservoir
13 in order to run off any water which at the
commencement of the formation of steam be-
fore the boiler is thoroughly warmed through
may possibly have aceumulated in the steam-
chamber. Over the uppermost partition 22
a cover is provided for the gaseous products
of combustion, which are conveyed to the
chimney. The exhaust-steam from the en-
gine flows through a pipe 23 to the feed-heater

1. Here the steam warms the outer tabe 15
and then flows through an annular chamber

03, between the cylinder 10 and the upper
partitions 16 and 18, around the inner tubes
17 into the same, so that these latter also are
warmed. A tap 24 serves for drawing off the
residual water condensed from the exhaust-
steam and is so placed that when the valve
14 1s opened water flows into the reservoir 13.
The surplus exhaust-steam flows out of the
inner tubes 17 into the cylinder 25 and the

means of screws 19, a ring 20 is placed on the | receiver 26 and then through a series of fine

From here the steam passes through the
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holes 27, formed in the wall of the said re-
ceiver, and rises through the water in the res-

ervoir, where it then accumulates over the
upper surface of the water 28, so far as any
steam still remains uncondensed. Three cyl-
inders 29, 30, and 31 are inserted on thefloor
of the reservoir, which fit steam-tightly on
the short eylinder 32, fixed in the cover 12 of
the reservoir, The water flows out of the
uppermost chamber of the reservoir through
the opening 33 in the cylinder 31 into the
space between said eylinder and thecylinder
30 and then through an opening 34, arranged
diametrically to the above-mentioned open-
ing, and finally through the opening 35, also
arranged diametrically to the opening 34, info
the innermost part of the reservoir, from
whence water flows to the pump through pipe
2. The uwpper part of the feed-heater may
thus be lifted off with the lids 12 of the cyl-
inder 32 and again replaced and that so tightly
that no waste steam can escape through the
joints. At the innersides of the cylinders 29
30 31 slightly-tapering casings 36 37 33 are
fixed, which project upward somewhat over
the upper surface of the water in the reser-
voir. Numerous holes 39 40 41 are also pro-
vided above the respective points of projec-
tion between the eylinderf 29 30 31 and the
casings 36, 37, and 38. The waste steam still
remaining abovethe water inside cylinder 29
passes between the casing 36 and the said cyl-

~inder downward, driving the water in front

40

45

53

60

of it, and escapes through holes 39. Steam

then again rises npward through the water

and then passes downward between the cas-
ing 87 and the cylinder 30 through holes 40.
In a similar manner it passes over the casing
38 and escapes upward through holes 41 to
the outer chamber of the reservoir and then

‘upward through the water.

When the boileris to generate steam, water
is first pumped into the feed-heater by hand-

power, of which water a portion reaches the

boiler through the pipe 42. The fire is then
lighted under the boiler and its products
of combustion pass through the inner tubes
43 and then escape through the chimney.
Owing to the boiler and also the feed-heater
being placed very high, all the heat which 1s
to be obtained from the products of combus-
tion is given off to the said tubes 43 and a thin
layer of water surrounding them, so that
steam is rapidly formed, which flows into the
steam-chamber 44 and further through steam-
pipe 45 to the engine.

46 47 48 49 50 represent the gearing coun-
necting the shaft 52 of the engine 51 with the
pump4. Theexhaust-steam which has passed
into the feed-heater through the pipe 23 first
warms the outer tubes 15 and then enters the
inner tubes and warms themn also, so that the
thin layer of water between the tubes 15 and
17 is rapidly heated. As, therefore, the wa-
ter reaches the boiler considerably heated
steamn is very easily raised, which then 1s su-

673,908

fore it lows to the engine, thus affording an

‘economicaladvantage. Astheexhaust-steam

which is not condensed in the tubes enters
the cylinder 25 and further flows along the
casings 36, 37, and 38 through the holes 27,
the water is heated up to 100°, or nearly to
this temperature, and therefore the pump
must be placed so low that the water from the
reservoir runs into the same, or else otherwise
the formation of steam would take place in
the pump. Themotor-water thus reachesthe
feed-heater boiling hot.

This boiler possesses many advantages. It
is of small size in proportion to 1ts steam pro-
duction and may be rapidly heated in conse-
quence of there being no great quantity of
water contained therein. The steam which
passes to the engine is superheated, or so-
called ‘‘dry-steamed,” and the water in the
feed-heatler is raised by the waste steam 1o
the same temperature. The consumption of
fuel is therefore considerably less than in or-
dinary boilers. |

I ¢laim—

1. A steam-heated feed-water heater and
means for taking water therefrom to a boiler,
in combination with a water-reservoir, mneans
causing the waste steam from the heater to
circulate through the water in said reservoir
in alternate upward and downward directions
and means for feeding water from the reser-
voir to the heater, for the purpose set forth.

9 A steam-heated feed-water heater and.

means for taking water therefrom to a boiler,
in combination with a water-reservoir sup-
porting said heater, means causing the waste
steam from the heater to circulate through
the water in the reservoir in alternate up-
ward and downward directions and means for
feeding water from said reservoir to the
heater, for the purpose set forth.

3. Asteam-heated feed-water heater, means
for taking water therefrom to a boiler, In com-
bination with a water-reservoir divided into
a plurality of intercommunicating chambers,
means causing the waste steam from the
heater to circulate through said chambers in
alternate upward and downward directions
and means for feeding water from the reser-
voir to the heater, for the purposée set forth.

4 A steam-heated feed-water heater and.

means for taking water therefrom to a boiler,
in combination with a water-reservoir divided
into intercommunicating concentric cham-
bers, means causing the waste steam from
the heater to flow sueccessively through said
chambers from the central to the outer one in
an alternate upward and downward direction
and means for feeding water from said central
chamber to the heater, for the purpose set
forth. | y o

5. A steam-heated feed-water heater and
means for taking water therefrom to a boiler,
in combination with a water-reservolr, means
for dividing the waste steam from the heater

and distributing the samne in the form of jets

perheated in the upper part of the boiler be- ! near the bottom of the reservoir and means
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for feeding water from said reservoir to the |
heater, for the purpose set forth.

6. A multitubular feed-water heater, com-

- prising a shell closed at top and bottom, cham-

bered fine-sheets near said top and bottom,
open-ended circulating-tubes connecting the
chambersin said flue-sheets, similar heating-
tubes extending through said circnlating-
tubes and connecting the shell-spaces above
and below the ﬂue-sheets means for taking
water from the upperflue- sheet chamber to a
boiler, and & connection bhetween the heater-
shell zmd the exhaust- port of an engine;
in combination with a feed-water reservoir,
meansforconveying the waste exhaust-steam
from the heater below the lower flue-sheet
1into the body of water in the reservoir, and
means for foreing water from said reservoir
to the chainber in the lower flue-sheet, for
the purpose set forth.

7. A multitubular feed-water heater, com-
prising ashell closed attopand bottom, cham-
bered flue-sheets near said top and bottom
open-ended circulating-tubes connecting the
chambers in said flue-sheets, similar heating—
tubes extending through said circulating-
tubes and connecting the shell-spaces above
and below the flue-sheets, means for taking
water from the upper flue-sheet chamberto a
boiler, and a connection between the heater-
shell and the exhaust-port of an engine;
in combination with a feed-water reservoir,
means for draining water of condensation
from above the lower flue-sheet into the res-
ervoir, means for conveying waste exhaust-
steam from below said lower flue-sheet into
the body ot water in the reservoir, and means
for feeding water from the reservoir to the
lower flue-sheet chamber, for the purpose set
forth. |
3. A multitubular water-heater,comprising

a shell closed at top and having an encom-.

passing flange at 1ts bottomn and a pipe de-
pending from said bottom and terminating in
apertforated head, chambered flue-sheets near
the upper closed end and above the bottom
of the shell respectively, the upper flue-sheet
arranged to connect the shell-space above and
below said sheet, circulating-tubes connect-
ing the fiue-sheet chambers, and heating-
tubesin sald circulating-tubes connecting the
shell-spaces above the upper and below the
lower flue-sheet respectively; in combination
with a water-reservoir on which the heater is
moutited and into which the aforesaid pipe
dips, means for foreing water from the reser-
voir into the chamber of the lower flue-sheet,
means for taking water from the chamber in
the upper flue-sheet, and means for supply-
ing steam to the heater-shell, substantially
as and for the purposes set forth.

9. A water-heater, comprising a shell,closed
at top and having an encompassing flange on
its bottom provided with a depending pipe
terminating in a perforated circular head,
chambered flue-sheets near the upper and
lower ends of the shell respectively, the upper

&

flue-sheet arranged to connect the shell-spaces
above aund below it, circulating -tubes con-
necting the chambers in the flue-sheets, and
heating-tubes in said circnlating-tubes con-
necting the shell-spaces above the upper flue-
sheet and below the lower flue-sheet respec-
tively; in combination with a water-reservoir
on which said heater is mounted and for
which its bottom forms a cover, concentric
circular partitions dividing the water-reser-
voir into chambers, into the central one of
which projects the atforementioned pipe de-
pending from the heater-bottom, ports at the
foot of the partitions placing the reservoir
and the aforesaid chambers in communica-
tion with one another, means causing the
water under the pressure of the steam enter-
ing the central chamber to flow through the
several chambersinan upward and downward
direction alternately, and from the outer
chamber intothespacesurrounding the same,
means for forcing the water from the inner
chamber into the chamber of the lower flue-
sheet, means for taking water from the cham-
ber in the upper flue-sheet and means for
supplying steamn to the heater-shell, substan-
tially as set forth.

10. A water - heater, comprising a shell
closed at top and having an encompassing
flange on its bottom provided with a depend-
1ng pipe terminating in a perforated circular
head, chambered flue-sheets near the upper
and lower ends of the shell respectively, the
upper flue-sheet arranged to connect the
shell-spaces above and below it, circulating-
tubes connecting the chambers in the flue-
sheets, and heating-tubes in said circulating-
tubes connecting the shell-spaces above the
upper flue-sheet and below the lower flue-
sheet respectively; in combination with a wa-
ter-reservoir on which said heateris mounted
and for which its bottom forms a cover, con-
centric circular partitions dividing the water-
reservolr into chambers, into the central one
of which projects the aforementioned pipe
depending from the heater-bottom, ports at
the foot of the partitions placing Lhe reser-
voir and the aforesaid chambers in commu-

‘nication with one another, means causing the

water under the pressure of the steam enteyr-
ing the central chamber to flow from cham-
ber to chamber into the space SUI‘IOUI’ldIHW
the outer chamber at different elevations and
alternately in an upward and downward di-
rection, means for forcing the water from the
inner chamber into the chamber of the lower
flue-sheet, means for taking water from the
chamber in the upper flue-sheet, and means
for supplying steam to the heater-shell, sub-
stantially as and for the purpose set forth.
11. A water- heater, a water-reservoir, a
steam-collecting chamber between the two,

steam-heating tubes in said heater opening

into said clmmber means for supplying steam
under pressure to s:—ud heating-tubes, concen-
tric chambers in the wabem'eservoir, means
for conducting the steam from the collecting-
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chamber into the body of water in the central ]

chamber of the water-reservoir, means caus-

ing the water in said reservoir to circulate
under steam-pressure from the central cham-

“ber through the others successively, means

for feeding water from said central chamber

‘to the heater, and means for supplying cold

water to the outer chamber in said reservoir,
substantially as and forthe purposes set forth.

12. A water-heater consisting of a heater
proper and a water-reservoir sepamted there-
from by a partition having a pipe terminat-
ing in a perforated head and projecting into
said reservoir, concentric chambers in the
water - reservoir, the central chamber sur-
rounding the aforesaid pipe, sald chambers
in communication alternately at top and bot-
tom; said heater comprising a fluid - tight
shell, water-circulating tubes connected with
feed and delivery chambers, steam - heating
tubes opening intoachamber above the afore-

said partition whereby the circulation of the

water in the reservoir is induced by waste-
steam pressure and said water preheated and
the steam condensed; in combination with

means for forcing water from the central
chamber of the reservoir into the receiving-
chamber for the circulating-tubes, and means

673,908

for supplying steam to the heating-tubes, sub-
stantially as and for the purpose set forth.
13. The combination with the tubular

flange, with concentric flanges 32 on its un-
der side and with the steam- dl%t]‘lbutll] pipe
25 terminating in the circular head 26 havmg
perforations 27 in its periphery; of the water-

reservoir, the concentric partitions 29, 30 and
31 Whose upper edges form joint with the

flanges 32, ports, 33, 34, 35, in said partitions

near the foot thereof, the npwardly-tapering

casings 36, 37 and 38 respectively secnred at
their 10wer edges to partitions 29, 30 and 31
at different elevations, and ports in said par-
titions above their point of junction with
their respective casings, and means for tak-
ing water from the chamber encompassed by
the partition 29, substantially as and for the
purpose set forth.

In testimony thatb I claim the foregoing as
my invention I have signed my name in pres-
ence of two %ubsoubmn‘ witnesses.

MATHIAS JONSSON.

Witnesses:
O. E. JAKOBSSON,
J. VESTERGREN.
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heater constructed as described and whose -
bottom is provided with an encompassing
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