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(No model.)

1o all whom Lt Al CONCEPH,

Be it knownthat 1, HEINRICH STOLLW’EROL,
of Oolou‘ne on-the-Rhine, in the
Kingdom of PrusSlaJ and German ‘Empire,
have invented certain new and useful Im-

- provements in Steam-Boilers, of which the fol-

lowing is a specification.

This invention relates to steam-boilers, the
same being preferably composed of a 11umber
of tubular boilers or compartments arranged
and connected insuch a manner as prs 'wtleally
to form one single steam-boiler.

The object of my said. invention is to pro-

~duce at a comparatively low cost a boiler for

generating steam, preferably for engines of

boiler at the same tlme ocecupying compara-
tively but little space, and requiring less fuel

~ than any other boﬂel of the known construc-
20 | |

tions. |
My said 111V611t1011 therefor e, conslsts 111 ¢on-

“structing a number Of tubular boilers or com-

pmtmen’rs consisting of two chambers firmly
closed at their outer ends by means of detach-

able covers, and communicating with each

other by a number of tubes tlohtly fitted into

~the inner or adjacent walls of the said two

- ¢chambers, and inarranging these said tubular

‘boilers or cmnpn‘tments in sets aboveor along-
side of each other, or both, and conuectmw
“the front ends of the different compmtments

with the rear ends of the latter by means of
a system of pipes in such a manner as prac-

 tically to form one single large boiler, in the

33

- the tubes of each of the compa,rtments com-

40 _ |
s ‘water from incrustation before entering the

45

said, connecting-pipes of whwh, as well as 1n

posing the same, a constant circulation of
steam and water 1s maintained.

My improved boiller 1s particularly adapted
for use with an apparatus for freeing its feed-

said Dboiler. In order, therefore, to enable
others skilled in the &113 to better undelstand
the nature of my invention, I will now pro-
ceed to describe the same in eombmatlon with
such apparatus, though the boiler may also be

- used without such appmatus or in combina-

tion with any other similar device for sup-

capacity, or for other purposes, said

| fore entering the tubes of the sald compmt 50-..

ments.

In the accomlﬂnylnﬂ dr awmos f01 ming palt )
of my specification, Figurel is a vertical lon-
gitudinal section of my improved boiler; Fig.

2 , & horizontal section of the boilersor deposu; 55

]'.11@ chambers mounted above and connected -
with the Dboiler, the said depositing-cham-
bers forming part of the device for free-

ing the feed- water from incrustation, as pat-
ented to me by Patent of the United States 60
| No. 272,347, which device is here shown in

connection with my Iimpr oved steam-boiler.
Fig. 3 is a front view of my improved boiler,

par tly in section, and shows the system of
pipes connecting the front chambers of the 6 5

compartments. I‘Jc- 4 1s an end view of the

same, and shows the system of pipes connect-

ing the rear chambers of the compartments.
I‘lg is an end view, partly insection, of some

Fig. 6 is a transverse vertical section

through the said compartments, Fig. 5.
Refemnce being had to the accon1pa113r111'g

d1 awings, my impl oved steam-boller consists

. of one, 01 preferably, of anumber of smaller 75

boilers or compartments, A, arranged along-
side of or above each other, or both pr efel-
ably in such a manner as to form ver tical sets.
Each of the S&ld compartments consists of two
chambers, ¢ ¢/, firmly closed by means of cov- 8o

ers b b, and commumcatmo with each other
by means of the open water-tubes d, tightly
fitted in and connecting the per fomted inner

walls, ¢ ¢, of the water-chambers and o’ of
each compm tment.
vided with handles ¢ ¢, to allow of an easy re-

- moval of the same, and in order to add to their

strength have stay-bolts . The said com-
pfwtments each’ forming a small boiler for -
itself, and arranged in vertical sets alongside go
of each other, are each provided with a shmt |
pipe, 1’ connectlno the same by means of the
111teuned1ate System of plpes h' ¥, with the

feed-water and circulation plpe I, and enter- _:_
ing the rear water-chamber, ¢/ of each com- g5

partment at 1tS lower end, while the short dis-
charge-pipes i/, attached to the npper part of

o . p]ymc. feed- W ater freed of its 111(31usmt1011 be- u each of the fmut chambers, «, connect the

of the compartments composing my 11111)1 oved 7o
‘boiler. -

The covers b b’ are pro- 85
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compartments of each vertical set with & mu-
tual discharge-pipe, 4, for each set. The said
pipes ¢ are p}.eiemb]y constructed wider at
the top than below, and the upper elbows of
the said pipes should be of larger diameter
than the pipes; so as to offer as 11bt16 friction
as possible to the ascending mixture of water
and steam. . These (11}-_-,011“11901_}11)@& ¢ commil-
nicate with the steam-reservoi

18 from which
the steam is taken for use, and their continua-
tion at the same time discharges into the feed-
water and circulation pipe A In the con-

struction 1llustrated in the drawings, wherein

the boiler 18 shown as connected with the sa:

tion, the discharge-pipes i are not connected

the depositing - chambers K 1% &e., so as to
meet the fresh feed-water entering the sald

depositing-chambers through the pipe ., and
by causing a circulation of the said feed-water

i the apparatus, in the manner to be more

fully deseribed below, to assist in freeing the
In this case the con-
nection with the steam-reservoirs is established
by means of the short pipes o o’ ¢* ¢, leading

same from inecrustation.

from the depositing-chambers K’ IK* and K¥
K* to the steam-rescervoirs I3’ 13, while all
steam-reservolirs communicate with each other
through the short pipes p ', leading from I

~and D® to the steam-reservoir DD, whence the

steam 18 ultimately taken in a practically dry

- state, to be used for whatever purpose 1t may

43
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be intended for. The connection of the dis-
ehm‘ge-pipes ¢ with the circulation and feed-
water pipe £ 18° likewise not a direct one in
thls Instance, but is made at the depositing-
chamber I, bv which means the feed-water,
carried ‘1101]0 bV the circulating mixture of

steam and water i 1Ssuing from the short pipe &,

is first made to pass thromh all the interven-
Ing depositing- chambers before digcharging
into the pipe /. |

1t 1s evident that 1n colmectmﬂ the above-

described or any other appar atus with my im-

proved boiler the number of steam-reservoirs

employed may be varied to any desired extent,

this depending on'the number of sets of com-

partments composing my improved steam-

boiler, or on the character of the intermediate
prp&I*ftﬁﬂS connected with the same.

In the drawings my improved steam-boiler

18 shown as bemo composed of four vertical
sets of boiler- compmrtments but I wish it dis-
tinctly understood that I do not confine myself

to this number, and that the same may be

varied to any desu*ed extent without deviating
from the nature of my invention. Instead of
connecting each vertical set of boiler-compart-
ments dll ectly with the steam-reservoirs, or

with the - depositing-chambers of the qppmmf

_ shown as connected with my im-
1)1*01?6(1 steam-boller by means of the pipes 4,

tus, here

the latter may also be made first to enter some
transversely-arranged pipe or chamber which

1 -
device for freeing feed-water from incrusta- .

——

fromthenumber of depositing-chambers.

communicates with the several steam-reser-
volrs or with the several depositing-chambers
by means of short pipes. Such arrangement

~will preferably be chosen when the 111111’11)61 of

vertical sets of boiler-compartments differs
. The
corners of the several compartments being

rounded off, openings ¢ are formed at the

points where the corners of four compartments
meet.  These openings serve for cleaning the
tubes of ashes and soot, such cleaning being
etfected by introducing a jet of steam, or a
scraper, or brush, &c., into the sald openings.

IHaving thus deseribed my improved steam-
boiler, 1 will now proceed to describe its .op-

| { er r1,‘r1011
directly with the steam-reservoirs and the eir- .
culation-pipe 2, but are first made to enter

The water in the water-chambers ¢ ¢ and

‘tubes d, forndng the compartments A of my

1mproved steam-boilér, being heated, steam 1s
generated 1n the same, said steam and the wa-
ter in the compartments ascending 1n the tubes
of the several compartments.
rying particles of water along with it, then as-
cends through the pipes ¢ 7, entermn the same

from each of thesever a,l compar Lments through

the discharge-pipes ¢’ 4, and is by them con-

veyed either directly to the steam-reservoirs,

or, preferably, as shown in the drawings, into
the several depositing-chambers I 1K K° K.
Adfter having served its purpose in the inter-
mediate apparatus, in the manner to be here-
inaiter described with regard to the particu-

lar apparatus shown in this instance, the steam

ascends 1nto the steam-reservoirs D' D and

ultimately enters the reservoir D through the

pipes p p’.  Coming in contact with a number
of plates of corrugated sheet metal arranged
1n the several reservoirs, it is freed from its

| water by condensation, and is colleeted in the

reservolrs, and ultimately taken from the res-
ervolr D, to be used as may be desired. The
water which 1s carried along by the steam
coming from the boiler and ascending through
the pipes ¢ 18 nitimately discharged from the
latter either directly into the pipe &, or, in

The steam, car-
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case of the apparatus having the depositing-

chambers K’ K* K° K* being employed in
combination with my invention, as shown in
this 1nstance, 1t first enters the depositing-
chamber {7, too ether with the steam, and there-

upon I)QSSII]L, and at the same time CaArrying

along with 1t the fresh feed-water entering

through the pipe m, preferably in a highly-
heated state, 1nto the next depositing-chamber,
1<%, 18- here met by the eirculating mixture of
steam and water 1ssuing {rom the next short
pipe, &, and again carried along into the next
depositing-chamber, K% where the same oper-
ation 18 repeated until the entire mixture of
circulation and purified feed-water is ultimate-
Iy discharged 1nto the feed-water and circula-

tion pipe i from the last depositing-chamber,
K, at », to be again conveyed into the one or
- more canmrtments A composing the boiler
proper, and to be again circulated through the
several compartments, pipes, andintermediate
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‘apparatusinthe manner ashereinbeforestated. | P

It will be seen from the above that a contin-

tubular steam-boiler hereinbefore described |
will be readily understood to be as follows:

I3

- 20

wous circulation is thus obtained through the

entire system of compartments, pipes, &e.,

composing the said improved boiler. .
The advantages derived from my improved

First. In employing the construction -as
above described I am enabled to generate

steam for engines of any size (from twenty to

one thousand horse-power) by means of one
single boiler, the said boiler being non-explo-
sive, since the smallest diameter may be em-
ployed for the tubes, which alone form the
heating-surface. The quantity of water used
is very small, and as the latter 18 intended to

be free from incrustation, repairs may be con-

sidered hardly ever to be required.
Second. The water-surface at thewater-level

is a very large one for tubular boilers, and the

space for the steam may be chosen as large as

desired, and adapted to the requirements of

any stationary working system.

25
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‘Third. Asaving inspaceand masonry-work
‘is obtained as of 1: 10 to 15 as compared with
Cornwall boilers having the same heating-sur-
face. - I -

~ Fourth. The first outlay for procuring the
said boiler is considerably less than with any
other boilers of any known construetion.
Fifth. By meansofthe constructionasshown,
2 more thorough utilization of the heating-

fuel and cost of labor. L |
Having thus described my improved tubu-

lar steam-boiler, what I claim as new, and de-

sire to secure by Letters Patent, is—
1. The combination, with the boiler-com-

gases is obtained, resulting in great saving of

|

Hp—

‘shown, having steam _
pipesat oneend, conn ected to the hollow heads
a, and feed-water and circulation-water return-

B cha-mbers K K/, &e., provided with corrugated -

of the steam and water eduction pipes ¢, made
wider at the top, and connected to the hollow
heads « at one end, and the return-pipe #, con-
necting with' the heads « at the opposite end,
all arranged substantially as specified.
‘9. The combination of a series of boiler-
compartments, A, arranged substantially as
and water discharge

pipes at their other ends, with the depositing-

artments A, constructed as herein described,

40

45

s0

chambers K K/, &e., provided with corrua cated -
plates,and arranged to successively receive the

feed-water, as specified. o
3. The combination of a series of tubular

compartments, A, having steam and water dis-

charge pipes %, made wider at top, and con-
nected at” one end to the hollow heads ¢ and

feed-water and circul ation-water return-pipes
7, at their other ends, with the depositing-

chambers K K/, &e., and steam - reservolrs

' D D/, &ec., all connected and arranged sub-

stantially as described. -

4. The combination of a series of tubular
compartments, A, steam and water discharge
pipes ¢, b U
hollow heads @, and the feed-water and circuala-

tion-water return-pipes %, with the depositing-

made wider at top, and connected to

plates, all arranged substantially as deseribed. 70" -'

" Intestimony whereof I have signed my nanie
to this specification
subseribing witnesses. |

| " HEINRICH STOLLWERCK.
Witnesses: | o

SAMUEL SPACKMAN,
TH. PEITMANN.

in the presence of two
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