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To all whom it may. concern:

Beitknown that I, HEINRICH STOLLWERCK,
of the city of Cologne-on-the-Rhine, in the
Kingdom of Prussiaand German Empire, have
invented certain new and useful Improve-
ments in Cornish Boilers, of which the follow-
ing is a specification, reference being had to
the accompanying drawings, and to the letters
of reference marked thereon.

This invention relates to Cornish boilers,
combined with certain devices for increasing
the heating-surfaces of the former and caus-
ing a bebter circulation of water in the same.

The object of my said invention is to in-
crease the heating-surfaces in Cornish boilers,
s0 as to cause amore rapid generation of steam
and a ‘more thorough utilization of the heat-
ing-power employed, and at the same time
facilitating the circulation of water in the
same; and my invention therefore consists in
providing such Cornish boilers having pref-
erably three or more fire-tubes with a system

"of heating-tubes located within the said fire-

tubes and communicating with each other in
such a manner as to form a second boiler, as
it'were, within the said Cornish boiler, but
having in common with the latter the same
fire-space, and in some cases the same feed-
water apparatus and the same steam and wa-
ter chambers.

To enable others skilled in the art to better
understand the nature of my invention, I will
now proceed to describe the same first as ap-
plied to a Cornish boiler having three and four
fire-tubes, and used in combination with a de-
vice for freeing feed-water from incrustation,
said device forming .the subject of United
States Patent No. 272,347,

In the accompanying drawings, forming
part of my specification, Figure 1 is a vertical
longitudinal section through a Cornish boiler
having three fire-tubes and a device for free-
ing feed-water from incrustation, shown as
combined with the said Cornish boiler con-
taining my improvement. Fig. 2 is a front
view of Fig. 1. TFig. 3is an end view of the
body of a Cornish boiler with three fire-tubes,
showing my improvement. Fig. 4 is an end
view of the body of a Cornish boiler having
four fire-tubes, showing my improvement.

(No model.)

Vi

Fig. 5 is a vertical longitudinal section, and
Fig. 6 is an end view, of the body of a com-
mon Cornish boiler having two fire-tubes,
showing my improvement when such Cornish
boiler is used without the device for freeing
feed-water from inerustation above referred
to. TFigs. 7 and 8 are vertical longitudinal

35 -

and transverse sections, respectively, of an- .

other form of combination of a Cor nish boiler
having two fire-tubes with a device for free-
ing feed water from incrustation, showing a
modiﬁed arrangenment of my invention.
Reference being had to the accompanying
drawings, formmcv part of my specification, d
ef, Figs. 1, 2, and 3, and f', Fig. 4, represent
heating- fubes ftmzmaed Within the fire-tubes
a, b, and ¢, TFigs. 1, 2, and 3, and ¢, Fig. 4; of
a Connsh boﬂer, m such a mfumer as to al~
low of their contracting and expanding inde-
pendently from the ﬁre-tubes of the boiler
surrounding them. The said heating-tubesin
the lower fire-tubes extend from the rear of
the fire-bridges, where their ends are closed,

along the entire length of the fire-tubes, com- -

mumcatmo with the heating tube or tubes of
the upper ﬁre tube or tubes by means of the
connecting-pipes ¢ and &, Fig. 3, while the
upper heating tube or tubes communicate with
the dome of the boiler by means of the pipe <.
The feed-water pipe » enters the lower heat-
ing-tubes, ¢ b, extending into the latter almost
to the ends of the same nearest to the fire-
bridges.
upper boilers, C and B, by means of the pipes
n and m.

lis a pipe for introduecing fresh feed-water
from the heaters . and F into the upper
boiler, B, and pis a pipe for conducting the
mixture of fresh feed-water and circulating
water into the branch pipes 7, s, and ¢, which
deliver into the feeding-pipes » of the heat-

ing-tubes de and into the main boiler A, re-

spectlvely
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In the modified arrangement as shown in '

Figs. 7 and 8, the heating- tubes d are shown as
communlcamnfr dlrectly with the boilers of
the apparatus f01 freeing feed-water from in-

crustation by means of the pipes ¢, instead of
discharging into the dome of the Cornish
boiler, while in the arrangement shown in
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Tigs. 5and 6,where the Cornish boiler is used
without the apparatus for freeing feed-water
from incrustation, the heating-tubes d commu-
nicate with the upper part of the Cornish
boiler through the pipe g.

In the modification as shown in Figs. 7
and 8, # is the pipe for introducing fresh feed-
water into the vertical boiler M. & is the
pipe connecting the latter with another ver-
tical boiler, M’, anda® is a pipe through which
the feed-water enters the main boiler A. 2z
are pipes connecting the upper ends of the
said vertical boilers M M’ with the upper
steam-space of the main boiler A pear the
level of the water in the latter.

Having thus described my improvement, I
will now proceed to describe its operation. -

Referring first to Figs. 1to 4 of thedrawings,
the feed-water, previously freed from incrusta-
tion by means of my patented apparatus
shown as combined with the Cornish boiler,
enters the lower heating-tubes, d ¢, through
the pipes » s, Fig. 8, discharging into the
same at . Thig point being quite near to the
fire, it is obvious that steam will be at once
generated,and a most rapid agitation and cir-
culation of steam and water will ensue,extend-
ing through the entire system of heating-
tubes and causing the mixture of steam and
water to be carried upward through the con-
necting-pipes ¢ and % into the upper heating
tube ortubes, f, whence it is disecharged into
the dome %. The steam generated in the Cor-
nish boiler A entering in the said dome £ si-
multaneously with the mixture of steam and
water from the heating-tubes, as above de-
scribed, it naturally results that the latter
mixture is forced through the pipes m and »
into the boilers C and B of the apparatus for
freeing feed-water from incrustation. The
said mixture of water and steam here meeting
the fresh feed-water entering the said boilers
C and B through the pipe ! from the heaters
E and F, or any other suitable source, carries
the same along through the sieve-like or per-
forated platesarranged inside the boilers Cand
B, as described in United States Letters Patent
No0.272,347, causing it todepositonthesaid per-
forated or sieve-like plates the greater part of
its incrustation, while the steam is collected in
the steam-reservoir D, after having been freed
from its water by condensation in coming into
contact with the plates of corrugated sheet
metal arranged within the said boilers in the
manner described in the Letters Patent above
referred to. The steam may then be taken
from the steam-reservoir above described in
a dry state, while the feed-water,after having
thus been freed from its incrustation, leaves
the boiler C by means of the pipe p, whence
it passes through the branch pipes ¢, 7, and
s partly into the Cornish or main boiler A by
means of the pipe ¢, and partly into the lower
heating-tubes, d and ¢, through thé pipes »
and s, discharging into the same at ¢ in close
proximity to thefire-bridges, asalready stated,
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thus feeding the Cernish boiler as well as the
heating-tubes with feed-water frec from ineruos-
tation.

It appears clear that with the above-de-
seribed arrangement the Cornish boileris com-
pletely filled with water, the same extending:
even upward into the boilers of the apparatus

for freeing feed-water from incrustation, fill- .

ing the latter about half. It is thus rendered
possible to work with a veryhigh water-level,
all danger of the water-level sinking below
the fire-tubes being removed, so that the lat-
ter can hardly ever become overheated. The
combination of a Cornish boiler containing

‘'the said improvement with the apparatus for

freeing feed-water from incrustation further-

-more allows of an inecreasing of the heating-

surface to nearly double its extent, while the
volume of the boiler proper, its ground-space
and masonry-work, may be reduced to about
one-half.

In the arrangement as shown in Ifigs. 7 and
8,where a suitable apparatus for freeing feed-
water from incrustation, instead of being
mounted above the Cornish boiler A in an in-
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clined position, is arranged in a vertical posi- |

tion at the end of the Cornish boiler having
but two fire-tubes, as usual, the heating-tubes
are fed with water free from incrustation di.
rectly from the Cornish boiler A through the
pipe ¢, as shown in Figs. 7 and 8, the heating-
tubes d discharging the mixture of steam and
water through the pipes ¢ into the respective
boilers M. M of the apparatus for freeing feed-
water from incrostation. Here, meeting the
fresh feed-water entering the first of the said
boilers M through the feed-water pipe x, the
process of {reeing the said feed-water from in-
crustation takes place in the manner already
described with reference to TFFigs. 1 and 2, and
the feed - water, having entered the second
boiler, M, through the connecting-pipe «/,
leaves the boiler M’ through the pipe #°,which
discharges the said feed-water in a state free
from incrustation into the lower part of the
Cornish boiler A. The steam collected inthe
boilers M and M’ mounts to the upper part of
the same, and, having been freed from its wa-
ter by condensation in coming into contact
with the plates of corrngated sheet metal y,
passes from the said boilers into the upper
part or steam-space of the Cornish boiler A
through the connecting-pipes # 2.

In applying my inventionto a Cornish boiler
with two fire-tubes, and not combined with
the apparatus for freeing feed-water from in-
crustation, as above described, the heating-
tubes d, Figs. 5 and 6, are fed from the lower
part of the Cornish boiler A. by means of the
pipe ¢, which connects with the inner or feed
pipes, 7, of the heating-tubes d, the latter:in
their turn communicating with and discharg-
ing the waterand steam directly into the upper
partof the Cornish boiler A again throughthe
connecting-pipes g, entering the body of the
boilerata pointsituated approximately on the
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water-line of the boiler A, by which meansthe
desired circulation isin thiginstance likewise
established.

T wish it to be understood that I proposeto
apply my improved heating-tubes to Cornish
and similar boilers of any suitable construe-
tion, and that in some cases where the fire-place
is underneath the boiler I may arrange the said

* heating-tubes underneath the boiler likewise
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without otherwise deviating from the nature
of my invention, as shown in and described
with reference to Figs. 5 and 6 of the draw-

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is— . : - .

1. In a Cornish boiler, a series of fire-tubes,
in combination with a series-of heating-tubes
for steam and water withinsaid fire-tubes, and
communicating with one another and indi-
rectly with the boiler, the heating-tubein one
of the fire-tubes terminating adjacent to the
fire-grate or bridge therein, and the heating-
tubes being free to expand independently of
the boiler, substantially as described.

2. In a Cornish boiler, a series of fire-tubes,
in combination with a series of heating-tubes

for steam and water within said fire-tubes, and
communicating with one another, the heating-
tube in one of the fire-tubes terminating adja-
cent to the fire grate or bridge therein, and
the series of heating-tubes having communi-
cation with the same feed, steam, and water
space as the boiler, and also with the boiler,
substantially as desecribed.

3. The combination, with the boiler A, of a
series of water-heating and steam-generating
tubes within the same communicating with
each other, one of said tubes terminating ad-
Jjacent to the fire grate or bridge of the boiler,
and the series having the same feed, steam,
and water space as the boiler, and a deposit-
ing-chamber,substantially as described, where-
in thefeed-water is freed from its incrustation,
connected with the heating-tubes and boiler,
substantially as and for the purpose set forth.

Intestimony whereof Thave signed myname
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to thisspecificationin the presence of two sub- _

seribing witnesses. |
HEINRICH STOLLWERCK.

‘Witnesses:
SAMUEL SPACKMAN,
PH. PUTMAN.




