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1o all whom it may cencern
Be it known that I, JAMES P. SNEDDON 2,

' resident of Bdrberton in the county of Sum-:
mit and State of OhIO, have invented a new:
5 and useful Improvement in Steam-Boilers;

and I do hereby declare the following to be a
full, clear, and exact description thereof.

My invention relates to steam- Ueneratore,:
and more especially to N lclausse or. elmlla.r, |

10 water-tube bollers..

The object of my invention is to dispense.
mth the refractory lining -at the sides and
rear of the furnaces for Niclausse and simi-
lar boilers having water-tubes eomprlemﬂln-'_

15 ner and oufer tu bes communicating, respec-
twel}, with an nptake aud a downtake cham-
ber in the header.

‘with water-tubes, preferably oblong, rectan-
20 gular, or-square in eross-section, and so con-
ueetlng them to the other elements of the

boiler that a circulation of water will be main-

tained therethrough. ..
The invention also eonmsts in prowdmcr

25 water-cooled cross tubes,
~ both at the front and rear of the bmlel'
Onetype of water-tube boilers

dividing the same into two chambers, one of

which forms the downtake of the e1rellla.t10n,

and the other the uptake, these headers be-
‘35 ing eonnected at their upper ends to elevated
steam and water drums.

connected a series of water-tubes, each com-
- prising an outer tube commumeetmu’ with.

one of the header-chambers—namely, the up-
g0 take—and having its rear end closed and an’
inner tube communicating with the other.
chamber of the hedder—-ndmely the down-. |

take—and plo,]eetmg into the outer tubeand
having an open rear end extending nearly 1o
45 the closed rear end of the outer tube. T'he
circulation in boilers of this type is from the
steam and water drum downwardly through
one chamber in the header, then through the

inner tubes to the rear end thereof and back |

50 agd,m through the annualar space between the

‘boiler-furnace.
plished with water-tube boilersof other types

This objeet is accom-
plished by forming or lining the furnace-walls

boxes, or lintels

, of which the
~ Niclausse boiler'is an example, is composed
of a series of vertically-arranged headers,_'

30 each divided by a longitudinal dlaphmtrm ex-
tending for the full length of the header and

'To each header is

ehdmber and thence up to. the steam and
water drum. In this type of boiler there is

no header Water—bex, water- celumn or simi- o
lar connection at the rear eund of the water- 55

tubes. By reason of this peculmmty it has

‘heretofore been thought impossible to form

or line the furnace- wall with water-tubes con- -

nected to the circalation of the boiler, so as

to dispense with the refractory lining of the 60"
This latter has been aceom-

having headers both at their front and rear
ends, so that by merely extending the side
headers down to or below the level of the fur- 65

nace-grate and connecting these extended

portions by means of suitable tubes a circu-
lation could be maintained therein. Niclausse
and similar boilers, however, nothavingany
rear headers or othel vertlcal connections 70
have heretofore not had applied thereto tubes
which form side walls for the furnace, for the
reason that noconvenient means are present-

ed for returning the circulation to the front o
My 1nvent10n overcomes this diffi- 75
‘eulty in boilers of the Niclausse type; andit"

hedders

consists in a. GOllStl l]CTJlOIl of such bOllBlS

‘wherein the side walls of the furnace are
formed of tubes through which water is cir-

culated. This resalt is accomplished by ex- 80
tending thesule headersdownwardlyand con-

necting to-the downwardly -extending por-
tions a series of water-tunbes,preferably square -

or rectangular, which form the side walls of

the furnace and extend to the rear end of the 85 '

boiler, when they are connected by short ver-
tical boxee or headers. [n order to maintain

a circulation through these tubes, some of
them are connected toone of the frout header
"(.,ha,mbers——-na,mely,thedowmdke—whlleoth- 00
“arsare connected to the uptakeinsaid header,
80 that a circulation takes place through the

tubes from the downtake of the front header
through some of these tubes into the rear
header or box and thence back throngh the g5
remainder of said tubee to. bhe uptdke of the
header. |
The invention also eompmees a water tube
or box connecting the side headers and form-

ing the lintel over the door, this lintel being 100 o

conneuted to the dowutd,ke of one header

inner and outer tubeb to the other header- | and to the uptake of the other hea,der SO l]h;Lb
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a strong ecirculation is mmntmned there-
through. .

The invention also comprises a cermin
cross tube or box connecting the side rear
headers in order to form a more firm support

for the rear ends of the main tubes of the

boiler and also comprises an arrangement of
side tubes so as to maintain a circulation
through this rear c¢ross-box.

In ‘rhe accompanying drawings, Figure 1 is
a front view of the lower portion of a Ni-
clausse boiler constructed according to my in-
vention., Ifig. 2 is a plan view of the lower
portion thereof, the iront headers being
shown 1n section. Fig. 3 isa side view of the
boiler, partly in beCtIUH, and Fig. 4 is a dia-
grammatic side view of a modlﬁcanon

The boiler illustrated is of the usunal Ni-
clausse Lype, having an elevated steam and
water drum 1, to which are connected a num-
ber of vertical headers 2, these headers pref-
erably being corrugated or serpentine, as
shown, so as to get the water-tubes close to-
gether and in proper staggered relation.
KEachheaderisdivided bymeansofalongitudi-
naldiaphragm 3, which extends for theentire
length thereof, into two chambers—namely a
front or downtake chamber 4 and a rear or
uptake chamber 5—both of which chambers
areinfreecommunication at their upper ends
with the steam and water drum. To each
header is connected a series of water-tubes 6,
these also beingof the usual Niclausse or Field

“tubeconstroctionand comprising outer tubes

7, communicating with the uptake 5 of the
header and having their rear ends closed, and

inner tubes 8, communicating with the down-

take 4 of the header and projecting into the
outer tubes, with their rear ends open and
extending uedlly to the rear closed ends of
the outer "tubes.

The boiler construetion so far described is
of the well-known Niclausse type and will be
understood without further detailed deserip-
tion. In this boiler the circulation is from
the steam and water drum 1 down through
the chamber 4, thence through the inner wa-

ter-tubes 8 to the rear end thereof and back

through the annular space between the tubes
8 and 7 to the upta,ke 5, and thence back to
the steam and water dram.

In carrying out my invention the two side
headers 2* are made different from the inter-
mediate headers notonlyin the fact that they
contain but a single vertical row of tubes,
whereas the intermediate headers contain
two or more vertical rows of tubes, but also
in the fact that the side headers extend down-
wardly below the intermediate headers to or
below the level of the grate, which is indi-
cated at 10, FFig. 1. The diaphragm 3 of these
side headerb exr{—mdb entirely to the lower
end thereof. At the rear of the boiler, in
line with the side headers, I provide short
vertical boxes or headers 11, preferably of
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these rear headers with the downwardly-pro-

jecting portion of the front headers are a so-

ries of water-tubes 12 and 13, five such tubes
being shown in Figs. 1 and 3, although the
number thereof may vary as convenient or
desired. These ‘“‘side tubes,”as I will desig-
nate them, serve to form or line the walls
of the furnace, s0 as to dispense with the
usual refractory lining therefor. To best
serve this purpose, the tubes will be of a
shape in ¢ross-section so that they will prac-
tically form an unbroken wall, preferably be-
ing rectangularorsquare, as shown, although
they may be of other oblong or even round
form.
fractory furnace-lining, it is necessary that
sald tubes be cooled, and todo this a circala-
tion of water must be malintained there-
through. Inasmuch as the rear headers or
boxes 11 have no communication with the
other parts of the boiler than through the
side tubes 12and 13, other arrangements had
to be devised for gebtmg dc,u(,ulfmun through
these side tubes. 1accomplish this result by
connecting some of said tubes, such as the
tubes 12, to the downtake-chamber 4 of the
header and the remainder of said tubes, such
as the tubes 13, to the uptake-chamber 5
thereof. As shown in Fig. 3, the two lower
tubes are connected to thedowntake and the
three upper tubes to the uptake, so that the
circalation istoward the rear in the two lower
tubes, thence upwardly in the rear header,
and then forwardly through the three upper
tubes to the uptake of the front header.
This particular arrangement of tubes, how-
ever, need not be maintained, although it is
always desirable to have more return than
direct tubes, (by “‘return-tubes” I mean those
leading from the rear header back to the
front header and by ‘“‘direct tubes” those
leading from the front header to the rear
header,) this being necessary, because com-

paratively cold wat,er will be flowing in the.

direct tubes and hot water in the return-
tubes. 'T'he specific gravity of the latter be-
ing much less than the former will necessa-
rily take more tube-space. The side tubes
12 and 13 are preferably inclined from the
front to the rear 1n accordance with the geu-
eral inclination of the other portions of the
boiler, so that the water flowing through the
duecb tubes 12 must flow downward, whu,h
1S contrary to that which 18 usually thou;..?:hb
to be possible in steam-boilers. 1 have dis-
covered, however, that this flow will take
place natumlly aud without obstruction, due
entirely to the fact that the flow of water in
boilers depends entirely upon the specific
gravity of the water and not upon the inclina-
tion at which it travels. It will be apparent
that the waterr flowing through the upper
tubes toward the front of the boiler is muech

- hotter than that in the lower tubes, and con-

sequently its specific gravity is less. This

rectanguliar shape, as shown, aud connecting i then causes it to flow upwardly through the

In order to take the place of the re-
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uptake 5. of the header This upwafd flow:

of the water in the return-tubes 13 causes a
preponderance of pressure or weight in the

downtake-chambers 4 of the header, and this

preponderance of pressure will supply the_,_
~ displacement. that has taken place in the
tubes 13, thus causing a natural flow rear-

wardly Ihrough the dowmmrdly inclined

tubes 12.
In the usual Nlclausse bmlers the headers

are supported on a plate-girder lintel above.

. .the furnace-doors, the latter being indicated

L5

20

the uptake of the other outside header.
this manner a strong circulation of water is
maintained through the lintel to cool the
same and ma,mbmn it rigid in order to prop-

25
| erly support the intermediate headers.

at 15.

“This lintel is necessarily subjected
to a very high heat, and as it must be- pro-
tected a circulation of water must be main-

tained therethrough. This is provided for
by connecting one end of the lintel, as at 17,

to the downtake of one of the out%lde headers
and the other end of the lintel, as at 18, to
In

1t

~will be observed that the connections 17 and
18 between the lintel and the headers are not .

conc¢entric with the lintel,

- This 1s to guard against the tor'ma,tmn Of

35

40

steam-pockets in the lintel.

The usual boiler-furnaces are p1 ovided with

two or more firing-doors 15, and in order that

the inrush of ccnld air which takes place when
the door is opened to renew the coal shall not
distribute itself through and cool the entire

boiler it is desirable to divide the furnace-

chamberintotwoormore compartments., This

is conveniently accomplished by extending
the central header downwardly, as shown at
20, 80 as to terminate in the same plane as

the outside headers 2%, - In line with this cen-

~ tral header there is provided a short rear box

or header 11*, which is connected to the ex-
tension 20 of the central header by a series
of water-tubes 12 and 13, exactly as hereto-
fore described and connected in the same

- way, so that a circulation of water is main-

tained therethrough. These tubes serve to

“divide the furnace-chamber into two com-

55

60

partments, 8o that the inrush of cold air
through any one door will be confined to one
compartment alone,

eration of the boiler and a higher efficiency
erained.. I have shown but a single central
header projecting downwardly this way, and
while I do not wish to be limited to the num-
ber of headers that should be brought down
in this mannper still it is desirable and pref-

. erable that adjoining firing-doors be sepa-

rated by such a header. With very narrow

- boilers, however, having but a single firing-
‘door none of the inlermediate headers need
 to be projected downwardly, as shown.

_ 1 subsbltute therefor a-water-box lin-
tel 16, which is suitably connected to the side
.hea,ders

‘but are eccentric
thereto, being near the upper walls thereof.

| By this construction
better control can be maintained overthe op-

By

|

:

the term ‘“side headers ” however as used m'
the claims I intend to melude d;l"iO anyinter-

medlabe headers which are extended down-
wardlyin thesame manner astheside headers.

The rear boxes or headers 11 and 11* are
also connected by a cross lintel or water-box
22, which has for its object to form a more
su bsmntlal support for the supporting means
123 for the rear ends of the generating-tubes 6
than is offered by the plate-girder construc-

tion ordinarily employed. This rear box or

lintelis connected to the vertical rear headers

11 in the usual way, so that a clrclrlatlon of

water can be mamba,med themthrouﬂ'h - In-

80
asmuch, however, as the heat is not very

great atb this pomt} there is not the same ne- - '

| cessity for a strong circulation therethrough
as there is with the front lintel 16,
it be desirable, however, to maintain a fairly
strong Gll‘Gl]ldthIl thtongh this rear box, it

Should_

can be conveniently accomplished by unba,l-

| ancing the cirenlations of the two setsof side
This can be accomplished
ina great variety of ways—such, forinstance,
a8 giving the return-tubes of one set of side

tubes 12 and 13.

90

tubes a greater capacity than the return-

tubes of the other set of side tubes and hav-
ing the direct tubes of the two sets also un-.

balanced, being least in the first-named set
and }:,l‘ed.test in the second-named set..

05
This -~ .
unbalaneing of the flow can be accampllshed-
| by merely changing the relative sizes of the

direct and return tubes on the two sides of

the boiler-furnace, or it inay be accomn pllshed

by adding au extra direct tube to one side

and an extra return-tube on the other side,
this latter being diagram matlcally shown in

[00 B

Fig. 4, wherein there are shown six tubeson ~

each sule of the boiler. On one side there
are three direct tubes 12 and three return-

tubes 13, while on the opposite side there are
only WO ‘direct tubes 12 and four return-

tnbes 13. As a consequenee more water will
flow rearwardly in the side a than in the side

b, while a less quantity of water can flow for-

105

110

wardly in the side ¢ than in the side . This

circulation of liquids this prepoanderance of

‘will ereate an excess of pressurein the header
11 of side &, and under the general law of . .

115 o
pressure will cause a flow from the header11 -

of side o to the header 11 of side b through

the cross-box 22, thus keeping the latter cool.
This eross box or connection 22 can be formed

in any suitable way,such as a mere pipe con-

[20

necting the two headers, but preferably will *

‘be a box as shown, and connected to the up-

per ends of the headers 11 and having the

toptnost return-tube 13 conuected thereto as
125

eleculy indieated in Fig. 3.

The various tubes and headers of the b011e11_+
are shown as connected by expanded nipple- -
joints; butthe invention of course 1s not lim-
ited thereto, as these connections can be
made in any suitable way, prefem,bly by ex-
panded or screw nipples or cone-joints, as i1s
well kuown in the conbbruebwn of seetlonal- |

75 |
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“uppertubesto the uptake-channel.

Pl o

boilers, so that the several clements of the
boiler can be readily taken apart without cut-
ting or otherwise mutilating any part thereof.

The circulation of the boiler will be readily
understood from the foregoing description.

Suffice 1t to say that the circulation through-

the side tubes is rearwardly through the low-
ermost ones thereof and fomardly through
the uppermost ones thereof, this being ac-
complished by connecting the lower tubes $0
the downtake-channel of the header and the
A strong
circulation is also maintained through the
lintel 16 by connecting the same to the dowu-
take-channel of one header and the uptake-
channel of the other header, and a sufficient
circulation through the rear water lintel or
box 22 will be maintained by the natural op-
eration of the boiler, but may be increased,
if desired, by unbalancing the circulations in
the two sets of side tubes, asabove described.

It will thus be seen that I provide water-
cooled side walls and cross-lintels for Nic-
lausse and similar boilers in a manner that
will not disturb the general circulation of the
boiler and with the addition of onlyso many

elements as are necessary tomaintain the cir-

culation through these lower water-tubes.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. Inasteam-generator, the combination of
front vertical membersdividedlongitudinally
into two chambers, water-tubes connected to
said members, one or more of said members
extending below the others, one or more rear
vertical members, and a series of water-tubes
connecting said rear vertical members with
the extended portions of the front members,
some of said tubes communicating with one
of the chambers in the front vertical mem-

bers and the remainder of said tubes com-

45

municating with the other chamber in the
front vertical members. |
2. In asteam-generator, thecombination of

‘an elevated steam and water drum, a vertical

member connected thereto and divided lon-

- gitudinally into two chambers forming re-

50

55

spectively an uptake and a downtake, a ver- |

tical member at the opposite end of the boller,

and a series of water-tubes connecting said |

vertical members, a majority of said tubes
communicating with the uptake of the front
vertical member and the remainder of said
tubes communicating with the downtake
thereof.

3. An element for a sectional steam- gener-
ator comprising a vertical header dwlded lon-
gitudinally into two chambers, a short verti-

- cal header opposite the lower end thereof, a

6o

series of water-tubes connecting said head-
ers, some of said tubes communicating with
one of the chambers in the divided header

and the remainder of said tubes communicat-

ing with the other chamber in said divided

header, and other water-tubes connected to

said divided header and comprising outer
tubes communicating with one of the cham- |

t

v 746,'186

bers in said header and having their outer
ends closed, and inner open- ended tubes com-
mumcatmﬂ with the other chamber in said
header and projecting into the outer tubes.
4. In steam-boilers, the combination of an
elevated steam and water drum, vertical
headers connected to said drum and divided
into two chambers, water-tubes communicat-
ing with the downtake and uptake of the
headers, two or more of said headers extend-
ing downwardly below the other headers,
short vertical headers at the opposite end of
the boiler in line with the extended portions
of the front headers, and a series of water-
tubes connecting each of said short vertical
headers with the extended portions of a front
header, some of said tubes communicating
with the downtake of the front header and

‘the remainder of said tubes communicating

with the uptake of said header.

5. In steam-boilers, the combination of an
elevated steam aund water drum, vertical
headers communicating with said drum and
divided into two chambers, water-tubes com-
prising inner and outer tubes communicating
re&apef,bwely with the downtake and uptake
of said headers, two or more of said headers
extending downwardly below the others,short
vertical headers or boxes at the rear end of

{ the boiler in line with the extended portions

of the front headers, and a series of water-
tubes connecting each of said rear headers
with an extended front header, a majority of
said tubes communicating with the nptake of
the front header and the remainder of said
tubes communicating with the downtake of

said front header.

6. In steam-generators, the combination of
two vertical headers divided longitudinally
into two chambers, and a eross box or lintel
connecting said vertical headers and commu-
nicating with the uptake of one of said head-
ers a,ud the downtake of the other of said
headers.

7. In asteam-generator, the combination of
two vertical headers divided longitudinally
into two chambers, two vertical rear voxes or
headers, a series Of water-tubes connecting
each of said rear vertical boxes with each of
the vertical front headers, some of said tubes
communicating with one of the chambers ot
said front header and the remainder of said
tubes communicating with the other c¢ham-
ber of said front header, aud a cross box or
lintel connecting said rear vertical boxes.

8. In steam-generators, the combination of
two vertical front headers divided longitudi-
nally into two chawmbers, two rear vertical

75
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boxes or headers, a series of water-tubes con- .

necting said rear boxes or headers with said
front hedden, some of said tubes communi-
cating with one chamber of sald front head-
ers and the other of said tubes communicat-
ing with the other chamberof said front head-
ers, a ¢ross box or lintel conuecting said front
headers and communicating with the uptake
of one header and the dow uldka of the other

130
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header, and a cross box or lintel conneeting

- the two rear vertlcal boxes or headers.

10

elevated steam and water draum, vertical
headers divided into two ehambers, water-

‘tubes connected to said headers and compris-

ing inner and outer tubes communicating re-
spectively with the downtake and upbake of
said headers, two or more of said headers ex-

teﬂdIHUdOWHW&I dly below the others, across

box or lmtel connecting said extended head-

~ersand supporting the mtermedmte headers,

said lintel communicating with the uptake of

~ one header and the downtake of the other

I5

header, two or more vertical rear boxes or

headers, and a series of water-tubes connect-

ing each of said rear headers with the ex- |

tended portion of a front header, some of said

‘water-tubes communicating with the down-
take of the front header and the others com-

“municating with the uptake of said header.

10. In steam water-tube boilers, the combi-

nation of an elemted steam and water drum,

- a series of headers communicating therewnh

25_

30

35

and divided into two chambers, water-tubes
connected tosaid headers and comprising in-
ner and outer tubes communicating respec-

tively with the downtake and uptake of the

headers, two or more of said headers extend-
ing downwardly below the others, a cross box
or.lintel supporting the intermediate headers
and connected with the two side headers, said
cross box or lintel ecommunieating with the
downtake of one of said headers-aud the ap-
take of the other of said headers, two or more
vertical rear boxes or headers, and a series

- of water-tubes connecting each of said rear

40

headers with the extended portion of a front
header, a majority of said tubes communi-
cating with the uptake of the front header
and the remainder with the downtake of saad
front header.

- 11. In steam water- tube bmlers the com bi-

~ pation of an elevated steam and water drum,

45

of vertical headers communicating theremth
and divided into two chambers, water-tubes

- eonnected tosaid headers and comprising in-

50

tending downwardly below the others, a pair |

ner and outer tubes communicating respec-
tively with the downtake and the uptake of
the headers, two or more of said headers ex-

of rear boxes or headers and a qeues of tubes"

| connecting each of said rear headers with- the
9. In steam-boilers, the combination of an | extended portion of a front header, some of

said tubes communicating with the uptake of
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the front headers and the remamdel mth the
{ downtake thereof, and a cross box or lintel
| connecting said rear headers. _'
12. In steam water-tube boilers, the combl-

nation of an elevated steam and waterdrum, 6o

vertical headers communicating therewith .

and divided into two chambers, water-tubes '

connected to said headers and comprising in-

ner and outer tubes communicating respec-

‘tively with the downtake and uptake of the

headers, two or more of said headers extend-

ing downwardly below the others, a crossbox

or lmtel connecting said extended headers
and supporting theintermediate headers, said
lintel being connected to the downtake of one

qo

of said headers and the uptake of the other

| of said hea.ders, two or more vertical rear
‘series of water-tubes connecting

headers, a

each of said headers with- the extended por-

tion of a front header, some of said tubes
communicating with the downtake of the
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front header and the remainder with the up- -

take of the front header, and a cross box or
lintel connecting said rear headers.

13, Ina Stea,m -generator, the combination
with two vertical headers divided longitudi-

nally into two chambers, two-rear verblca,l‘
_ series of water-tubes connecting
each front vertical header with the rear ver-

headers, a

tical header, some of said tubes communicat-
ing with the uptake of said front headers and
the remainder of said tubes communicating

with the downtake thereof the tubes connect-
ing with the uptake of one header having a
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grea,t,er capacity than those connected to the
uptake of the other header, and the tubes

connected to the downtake of the second

‘header, and a cross box or lintel connectmo'

the rear headers.
In testimony whereof 1, the said. J AMES P

SNEDDON, ha,ve hereunto set my hand.
J AMES P. SNEDDON
Wltnesses:

E. E. BAKER,
J. C. FRANK.,

8o

| connected with the downbake of the first
‘header having a smaller capacity than those
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