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UNITED STATES

PATENT OFFICE. -

SIDNEY M. COCKBURN,

" 996,401,

 To all whom it may concern:
©' -~ Be it known that we, SIoNEY MANTHORP
CocxpurN, Joux Rmiey Temperiry, and
Josepr TeEMPERLEY, subjects of the King of

5 (reat Britain, and residents of Westminster,
England, have invented certain new and. use-

ful Improvements in Water-Tube Steam-
Boilers;, of which the following is a-speci-

. fication. : ; :
10 - This invention relates to improvements in
. ‘the construction of water tube steam gener-
ators of the type described in the specifica-
tifon of Patent No. 751,718 granted to one
.of us. L ‘ :
15  The principal features of the present in-
vention relate to improved means for effect-
ing ‘the progressive heating of the feed-
“water as described in the former specification
. #751718. Accordingly in carrying out this
20 ‘invention and as in the previous specification
. the total heat-transmission is'divided into a
~ nuinber of successive stages and to each stage
Special section of the boiler is devoted.
Thie ‘accompanying drawings show various
odifications of construction- and arrange-
ment: of the elemernts of water-tube boilers
‘embodying the present invention. '
it these: Figure 1 is a seetional side ele-
on of one form of boiler, and Fig. 2 isa

30 ‘front elevation corresponding therewith, the

o

k3

.. ‘left hand portion being shown ‘in ‘section.

Fig.-3 is a sectional side elevation-of modi-

‘fied form of boiler, and Fig. 4 is a front ele-

ivation-thereof, the left hand portion being
35 likewise shown in section.

... .- Figs. 1'and 2 show a method of heating the
1 féed-water in which, by means of an inter-

“posed adjusterJ, the process of progressive
: geatiing of the feed-water during its descent

3

407 from the top of the boiler can be successtully

‘carried out; and thereby the most perfect con-
“ditions afforded for the transfer of heat from
‘the products of combustion to the feed-water.

A

"

rding to this form of construction, the

. 45 ’fé‘e&-ﬁater is supplied under pressure by

:feed-pumps to.the upper compartment of the

‘upper horizontal trunk % and traverses.a
‘tube %* leading therefrom in a downward
sloping manner to the back of the boiler ard

50 by, means of a U shaped connector #* re-
o tried to the trunk %, but to a lower com-

(5

placed below and parallel to the first.. From
. the lower c_'o_lgﬁartment of the uppermost
5 horizoptal trun

I3 L . .

WATER-TUBE STEAM-BOILER.

partment thereof, through a second tube &* |-

the partially heated water |
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flows through nipple p’ip’ésftd the uppér com-

partnient of the next’ horizontal trunk %"
“from which it flows and to Which it returns
by means similar to ‘those: which have'been . .

| described with reference to the first” trunk

'and so. on in successio

" To permit of the escape of aif on-filling’
the boiler and any ‘stéam “‘which ‘may be
‘generated in the feed-heating séction under
abnormal circumstances;*ag for, instance'a

60

65

temperary interruption, of the"feed-water, |
‘one or more pipes k° are’'provided leading -

‘from the .upper compartment of. the upper-
most trunk % to the upperside to the steam
drum C. - On arriving at the lower compart-

70

ment of the bottom: trunk % the ‘water, which
should have a temperature distirictly short -

of the boiling point,:will' flow ‘through nip-
‘ple pipes to the front horizontal trunk j of
the adjuster section J:from” which it will
flow' in parallel through tubes j*, which slope .

75

upward to the back of the boiler, to 4'Back

horizontal trunk j2 which; at intervals along
‘its length, is provided “with -risers 7%, the
upper ends of which ‘are’connected to aback
steam-drum-Ct. “In passing-along ‘the ad-

80

juster section'J the water will, normally, be

‘raised to the boiling point and ‘any steam
which may be generated therein will readily
find its way through ‘the" risers j*“to .the

connected by the risers j* to the steam-drum

85

:steam-drum 'C*. The trunk 72 besides béing

"'(*'is also by means. of nipple pipes, placed -

in line with the risers, connected tothe up-
permost back horizontal ‘trunk . ‘of the

90

steam-generating séction: M of the - boiler. ,

From this trunk steam:generating tubes m*
extend in a'downward' sloping direction’ to
a horizontal trunk m? in the front of the
boiler. and below these trunks and tubes

95

other similarly constructed trunksm and m?,
and steam-generating tubes m" are provided, -

the back trunks being connected  together
by nipple-pipes. - Thé front' trunks m? may
also be similarly united by "nip(%}le";pjpes al-
‘though nét so shown in the drawing, the.
“front trunks ‘of this section being connécted
to. another section of the boiler as will be

presently’ déécri}feﬂ, “The’ back -trunks' ‘m

and the front’trunks m? are each cormimon

to a pair of layers of tubesm. ..~ ..
In, the steam-generating tubes m' stéa
extracting pipes f, leading into  ascension
pipes ft are fitted to carry away the gener-
ated steamy

$t
1

the, manner . previously. de-
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" scribed. The steam thus delivered to the
back steam-drum C* will pass to the front
drum C through a nest of comparatively
small-bore pipes ¢* which, being surrounded
with products of combustion which are nor-
‘mally at a higher temperature than the
steam, will operate to effect the drying of
the steam and possibly its superheating also.
Any water which may be conveyed with the
steam through the steam-extracting and as-
cension pipes will flow from the back drum
- C*to the front drum C through tubes ¢ and,
by traversing the products of combustion
once more, will have another opportunity
of extracting heat ‘therefrom. By making
‘the front trunks % j and m?® with a wave
profile, spaces will be provided for the free
nsertion of brushes and other tools for
cleaning 'the outside surfaces of the tubes.
The purpose of:the adjuster J is to make
provision for variations in the conditions
under which the boiler may be operating as
cometimes it may be forced and at other
times steaming easily, it being important to
avoid the generation of steam in the tubes
k* and very desirable that on reaching the

10
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steam-generating section the water should be

at the boiling temperature. :
The boiler shown in Figs. 3 and 4 differs
from that of Figs. 1 and 2 in respect to the
fact that there 1s a superheater section H.
Besides this, there is a modification in the
construction of the feed-heating #sction, bot
in this also the feed-water proceeds:down-
ward and becormhes progressively heated
while the products of combustion become
progressively cooled, as in the- construction
-of Figs. 1 and 2. Also the trunks % are di-
vided into upper and lower compartments
as in the previous boiler but, instead of con-
necting together the back ends of comsecu-

30

35

40

tive tubes £ &' as in Fig. 4, those ends are
..closed and the water which flows along the |

- tube from the upper compartment of % is
45 required to return to the front of the boiler
through an open-ended internal pipe k® the
front end of which occupiesan orifice formed

in the partition which separates the two-

- - compartments of the trunk % and mouths
50 on to a similar pipe %* inserted within the
iext lower tube /. . By this second pipe %®
the partially heated water will be conducted
to the back end of the boiler and required
55 to again proceed to the front through the
inserted pipe’ %% Otherwise the construc-
tion is as previously described with: refer-
ence to Fig. 4. By such a construction the
employment of the connectors %* .will be
avoided. The pipes %® can be readily ex-
tracted through the doors in the trunks %
for purposes of inspection, cleaning and
repairs. - - . - .
~According to.the construction shown in
65 Figs. 3 and‘4-and also in Figs. 1 and 2

60

annular space between the tube %' and the

996,401

there is, at each corner of the boiler a down-
cast pipe n which, at its lower end, is con-
nected to a header n* and at its upper end ‘to
one of the steam-drums C or (C*. The
headers at the front corners of the boiiér
are connected to the ends of the horizontal
trunks m* by means of nipple pipes and
thus any water carried up with the steam
through the steam-extraction and ascension
pipes will be returned to the steam-gener-
ating tubes ml. )
We claim. . '
1. In a water tube boiler, a feed water in-
let, a feed heating section comprising a plu-
rality of substantially parallel interconnect- 8¢
ed tubes arranged in different levels, said
feed water inlet communicating with the
tubes in the upper level, an adjuster section
_communicating with the tubes in the lower
level. of said feed heating section, said ad-
juster section - comprising a plurality of
tubes through which the water flows, a steam
generating section communicating’ with said
adjuster section and.provided with steam
extracting pipes, a steam drum, and: a con-
duit extending between said adjuster sec-
tion and said steam drum. Co ,
2. In a water tube boiler, a feed water in-
let, a feed heating section comprising a plu-
rality of substantially parallel interconnect-
ed tubes arranged in different levels, said
feed water inlet communicating with the up- -
| per .end of said feed heater, a section

70
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95

§ through which the fluid subsequently passes

consisting of a horizontal trunk connected to 100
the lower end of said feed-heater, a second
horizontal trunk, a series of comparatively
narrow tubes sloping upward from and con-
necting said first mentioned trunk with said
second trunk, a steam drum, & riser connect- 105
ing said second trunk with said steam drum
.and' a steam generating section fitted with
steam extiacting pipes connected to said
gecond trunk. c R
. 8..In a water tube boiler, a feed water in- 110
let, a feed heating section comprising 4 plu- -
rality of “substantially parallel intercon-
nected tubes arranged in different levels,
said feed water inlet communjeating with
_the upper end of said feed heater, a seetion 115
“through which the fluid subsequently passes
consisting of 4 front horizental trunk con-
nected to the lowér end of said feed-heater,
a back horizontal trunk, a series of com-
paratively narrow tubes sloping upward 120
from and connecting said front trunk with
said back trunk, a steam drum, a riser con-’
necting said back trunk with said steam
“drum and a steam generating section fitted
with steam extracting pipes connected to 125
said back trunk. ‘ R '
4. In a water-tube boiler, a steam-generat-
ing section comprising horizontal trunks at
-one side of the boiler, horizontal trunks at

-the other side of the boiler, layers of ap- 180
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proximately horizontal water-tubes connect-
ing said first-mentioned trunks and said sec-

.ond-mentioned trunks, a steam drum, down-

cast pipes leading from said steam drum to
said second mentioned trunks, risers leading
to said steam drum from said second-men-
tioned trunks, steam -extracting pipes lo-
cated in said water-tubes and steam-ascen-
sion pipes located in said risers and leading
from said steam -extracting pipes to the
steam space. ' .

5. In a watér-tube boiler, a steam-generat-

ing section comprising front horizontal

trunks, back horizontal trunks, layers of ap-
proximately horizontal water-tubes connect-
ing said front trunks and said back trunks,

"a steam drum, down-cast pipes leading from

said steam drum to said second mentioned
trunks, risers leading to said steam drum
from said back trunks, steam-extracting
pipes located in said water-tubes and steam

. ascension pipes located in said risers and

30

leading from said steam-extracting pipes to

-the steam space.
25 -
ing section comprising horizontal trunks at

6. In a water-tube boiler, a steam generat-

one side of the boiler, horizontal trunks at
the other side of the boiler, a plurality of
layers of approximately horizontal water-
tubes connecting each of said first mentioned

trunks with each of said second-mentioned
trunks, a steam drum, down-cast pipes lead-
ing from said steam-drum to said second-
mentioned trunks, risers leading to said
steam-drum from said second-mentioned
trunks, steam extracting pipes, located in
said water-tubes and steam ascension pipes
located in said risers and leading from said
steam-extracting pipes to the steam space.
7. In a water-tube boiler, a steam generat-
ing section comprising front horizontal
trunks, back horizontal trunks, a plurality
of layers of approximately horizontal water-
-tubes connecting each of said front trunks
with each of said back trunks, a steam drum,
down-cast pipes leading from said steam-
drum to said back trunks, risers leading to
said steam-drum from said back trunks,
steam-extracting pipes located in said water-
tubes and steam-ascension pipes located in

said risers and leading from said steam-ex-

tracting pipes to the steam space.
In witness whereof we have hereunto set
_our hands in presence of two witnesses.
: S. M. COCKBURN.
- JOHN R. TEMPERLEY.
JOSEPH TEMPERLEY.
Witnesses:
R. S Surrs,
H. D. Jamzson.
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