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1o a,ZZ whom it may concern:
Be it known that I, EDWARD D. MEIER a,
citizen of the Umted States, residing at St

Louis, in the State of M1ss_0ur1 have mvented

certain new and useful Improvements in Wa-

ter-Tube Steam-Generators; and I do hereby
“declare the following to be a full, clear, and
exact description of the mventlon such as
will enable others skilled in the art to which

it appertalns to make and use the same.

Myinvention relates to steam-generators of

the type shown and deseribed in Umted States
Letters Patent No. 304,195, granted to Her-
man Heine on the 26th day of August, 1854,
in which two water -legs surmounted by a

steam-drum are connected by a series of wa-

ter-tubes to which the heat of the furnace is
applied, and which tubes are separated into
oroups by means of tiles arranged and dis-
posed between the same to form a sinuous
passage for the gases and the products of com-
bustion rising from the furnace below.
operation the boiler-tubes become covered
and coated with soot and ashes to such an ex-
tent that frequent cleaning is 1eq111red and
to provide improved means. and facilities for

my pr esent mventwn
"Another object is to provide means and fa-
cilities for introducing and withdrawing the

tiles, above referred to whereby the boﬂel--
tubes are divided and Sepa,mted into groups.

Another ob;]eet is to provide means for in-
troducing air or steam into the ascending
0ASeS below or between the groups of boiler-
tubeb and for heating the same before its in-
troduction, for the purpose of securing com-

plete Gombustlon and thereby pleventmﬁ the

deposition upon the tubes of residual pro-
ducts.
Other minor. ob;]eets of the invention Wﬂl
be understood from the following description.
In the accompanying drawings, which illus-
trate my invention and form a part of this
specification, Figure1is a vertical transverse

section thr 0110*11 one of the water-legs and

thr 011{1‘11 the ste:-zhm or circulating drum on the
line 11 in Fig. 2. Fig. 218 a broken view

representing a vertlcal sectlon in a longitudi-
nal plane th ough one of the W&ter-legs and
through the Steam or circulating drum on the
line 2 21in Kig. 1.

Flﬂ' 318 a broken Vlew o1

In

ects of

an enlarged scale representing a horizontal
section through one of the water-legs, as on
line 3 3 in Fig. 1,.showing various tools and
appliances used for cleaning and removing
deposits from the boiler-tubes and ttles. FKig.
4 is a view showing the manner of applying
the sep&1at1HW-t1les to the boiler-tubes, dif-
ferent formsof tiles being shown. Fig. 5isa
sectional view showing mochﬁed forms of hol-
low tiles or ﬁle-plateb adapted to the lower
range of boiler-tubes and the manner of ap-
plymﬂ‘ the same. Iig.61isa 1011011:11(1111&1 ver-
tical section on the 11]16 99in Flﬂ 5, and Kig.
7 is a similar section in theline 10 10. Tigs.
S and 9 are sectional views of detalls herein-
after fully explained.
- Referring to the drawings, A designates one
of the water legs of the boiler, and B’ the steam
OT CIr cul&tmn drum mounted thercon and
communicating therewith, as usual. These
water-legs are eonstmcted as usual, except
that Ipropose to make them higher than here-
toforein order to aceommodate a greater num-
ber of boiler-tubes with the View of increas-
ing the steam - generating capacity of the
boiler, this being however merely a matter of
deﬂ‘lee

T designates the boiler-tubes extending
from leg to leg and having theirends e"ipanded
into, or otherwise connected with, the tube-
plates a, as usual. T'he tubes are arranged
in horizontal rows, those of each row alter-
nating with those of adjacent upperand lower
rows, a8 shown in Fig. 1, so that the gases
and products of eombustlon in passing From
the furnace upward between and among the

same are compelled to take a sinuous or zigzag

course, whereby the several tubes are com-

_pletely enveloped and the heatof the furnace

utilized more fully than if the gases were per-
mitted to pass to the flue or stack in a direct
course. Kven under this arrangement, how-
ever, a large percentage of the heat passes to
the flue, and therefore with the view of fur-
ther utilizing the heat and effecting the great-
est economy 1n fuel the tubes are sepal ated
into groups by means of tiles or fire-plates R

arranged and disposed to form, with the tubes

between which theyare loeated and by which
they are supported, horizontal partitions ex-
tending alternately from opposite ends or
sides and overlapping each other after the
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manner of ‘“baffle-plates,” whereby the hot

gases and the products of combustion are

caused to travel backand forth between and
among the tubes in their passage toward the
flue or stack. 1 find thatthree of thesc par-
titions, located respectively at or near the
bottom, at the top, and intermediately bDe-
tween the top and bottom, give exeellent re-
sults, but a greater or Ze.ss number may be
01111‘)1_0) ed, 1@(301*(1111{1 to the vertical space oc-
cupied by the hoiler- tubes, and one or more
partial or incomplete partitions may be used
as the necessary areas for the passage of gases
may require.

Preferably the lower tiles are supported on
and by the tubes of the lower row alone and
these are therefore made of width and shape
to partially overlap two adjacent tubes and
to depend between the same, whereby they
are supported and held against lateral move-
ment. |

For the upper and intermediate partitions
the tiles are made of such width and shape
as to fit between adjacent tubes of two adja-
cent horizontal rows, as shown at R’ and R?,
thus standing in inclined positions and form-
ing, with the tubes of the respective LOWS be-
tween which they are located, zigzag parti-
tions, as clearly shown in Iig, 1. The liles
of the lower row may be arr .-.1113‘@(1 and sup-
ported in the same way.

It 1s well known that the more perfect the
combustion of fuel and of the gases resulting
therefrom the higher will he the degree Of
heat and the xmaller the volume of residual
products, and it istherefore common tostimu-
late combustion by forcing air into the fur-
nace to supply the oxygen required. Hor
this purpose and with the view of delivering
alr 1n the most efficient manner and to Lhe
best advantage I make my tiles or fire-plates
hollow, espeualh those forming the lower
11):;111111011, and connect therewith a sultable
air-supply to deliver air therethrough, the
tiles being perforated at intervals a]mw their
under S1des to permit the air to escape in jets
into the ascendmg gases.

In Ifigs. 6 and 7 I show two formns of tiles
or plates, the first made of cast-iron and the
other made of fire-clay. These tiles (shown
11 cross-section in Ifig. 5 and marked , respect-
ively, R and R*) may be made in single
lengthsorinshortlengths joined together end
t0 cnd as may Dbe found most c\pedlem
Prefer :Lbl‘f they are constructed in separate
lengths, whereby they are adapted to be ex-
tended or shortened 1)\* adding or taking out
sections, so as to give more or le%s lap to the
partltlons and reg rulate the sizes of the draft-

openings at the ends of the respective parti-
tions.

In the mnstruciu}n shown in Fig. 6, which

represents a cast-iron plate tlm mner cham-.

ber 7 has a branch opening +', with which the
alr-supply is to be (*011110{3tul while in the
clay tile represented in Fig, 7 the connection
18 made at the open end which abuts against

551,680

the tube-plate a, ora branch opening similar
to that shown on the 1ron plate can be formed
on the tile.

IFor the attainment of the best results the
air should be heated before its introduction
in the hollow tiles or fire-plates, a final heat-
ing beingeffected by the heat radiating from
the walls of the chambers». Ifor ei[eeunﬂ; such
preliminary heating the supply pipe or flue
through which the air 18 delivered to the tiles

or plates may pass through the furnace-cham-

ber or its walls. As a convenient arrange-
ment for effecting such preliminary heating,
I show a transverse pipe C connected with the
source of supply (not shown) and by branches
¢ with the several tiles or plates of the lower
partitionn. These connections may be made
at either cnd of the tile partitions. (Similar

connection may be made with each partition .

if it he found desirable or expedient to intro-
duce air at different points.)

It isusual in the Gonstruction of boilers of
this classtotie the head-platesa’ andthe tube-
plates a together between the boiler-tubes
by hollow stay-bolts ¢ serewed o1 expanded
into the respective plates.  IFor convenience
as well as for the sake of economy, I propose
to alternate a row ¢f these hollow holts with
the boiler-tubes of the lower row and to so
construet the tiles that their chambers shall
be inline and communicate with the passages
through the respective bolts. Then by con-
necting the branches ¢ of the air-supply pipe
with the hollow bolts the air will pass through
them to the hollow tiles. Inthe construction
of these hoilers heretofore the horizontal rows
of tubes T' have been equally spaced from
top to bottom. Inow propese to divide them
mmto groups by omitting one or more horizon-
tal rows of the tubes, the lines of separvation

being imimediately above the respective par-

titions, so that each group shall be covered
by an overlapping pfll*mm{m} as Indiecated in
IF1g. 2. Opposite each of the open spaces and
also immediately above the upper group of
tubes, I locate a row of stay-tubes 8, which
extend thr ough the water-leg an d Are ser ewed
or expanded 111t0 the plates ¢ ¢ in the same
manner as the stay-bolts a”.  These tubes are
of larger diameter than the stay-bolts ¢?, he-
i_n gapproximatelyof the same diameter as the

water-tubes and they are arranged centrally
over the respective space belween the boiler-
tubes, as shown. Thur purpose 1s to afford
facilities for the insertion of cleaning-tools
for removing soot, ashes, &c., dqmsﬂul Ol
the boiler- Luhes and on the surtfaces of the
tiles or the plates a, and for introducing, with-
drawing, and adjusting the tiles R forming
the central and upper partitions.

As already explained, the upper tiles—that
18, those composing the partitions above the
lower one—are formed to fit between adjacent
tubes of adjacent rows., The width of the

spaces thus to be filled being less than the
diameter of the stay-tubes b the tiles are
adapted to be inserted, plaeed in position,
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and Withdrawn, when required, through the |
- sald tubes.

The stay-tubes S, by reason of
their size, also afford facilities for the inser-
tion and operation of suitable tools for clean-
ing the water-tubes and partitions by remov-
ing the deposits or accumulations of soot,
ashes, or other résidual products of combus-
tion.

In Fig. 3 I show a variety of cleaning-tools
1J, 1epresentm pipes or tubes deswned to
be coupled with a steam-hose m, and hewmﬂ
nozzles 7 7 of different shapes, the pipe W113]1
a return-nozzle being designed to clean the

tube-sheet a by directing against the same a

powerful jet of steam, and the pipe J to clean
the boiler-tubes and the tiles by directing the
steam-jet among and along the same.

K is a hoe designed to serape the tubes and |

tiles and to push the soot, ashes and other
deposits before it, and L a wire brush or broom
for brushing or sweeping off the deposits.
These tools are each provided with a handle
M, whereby they are adapted to be operated
and turned at will.

~ Each cleaning-tool is provided with a loose
‘gleeve or collar 2z, through and in which it is

adapted toslide and turn. These sleeves are
adapted to close the stay-tubes S for the pur-
pose of preventing the escape of heat and
gases or ingress of cold air during the clean-
ing oper&tion, and they are therefore con-
structed to fit into the ends of the tubes, thus

serving as both stoppers and guides for the

tools. They may be made of any suitable
material, preferably of wood, faced at their
front ends with asbestos cloth: or other non-

~conducting material o, and provided with for-

wardly-extending metal plates &' adapted to
fit closely within the tubes S and by their re-
siliency to hold the sleeves in place.

When the cleaning-tubes are not in use the
stay-tubes S will be tightly closed, and for
this purpose I provide stoppers or plugs G,
also preferably made of wood corrugated cix-
cumferentially and covered with suitable fire-
proof material—such, for example, as asbes-
tos cement or vuleabeston. Similar plugs or
steppers are provided for elosmﬂ the stay-

bolts a?.
While I show in the drawings _ent1re FOWS

of stay-tubes S extending from side to side
of the water-legs and altematln-:r throughout
with the boiler-tubes above &11(1 below the
same, it is to be understood that the objects

of the invention in this respect may be par-

tially attained by partial or broken rows in
which, for instance, every second or third
water-tube 1s omitted to make room for a stay-
tube S; also, that while 1 have above de-

SCY 1bed the stay-tubes S as being arranged in

definite relation to the houzontal part1t10ns
above the respective groups of water-tubes,
additional rows or partial rows of such tubes
may be interspersed between or among the
several groups, such additional tubes bemw
advantageous in that they afford additional
facilities for cleaning the boiler-tubes.

(Y

Having now described my invention, I
claim—

1. Ina water tube boilerthe combination of
water legs, a nest of water tubes arranged
in horizontal rows, hollow partition tiles or
plates extending alternately irom the respect-
ive legs, the tiles or partitions having down-
wardly opening passages at intervals, and an

air supply connected with the chambers in the

tiles, substantially as deseribed.

2. The combination with the tubes of a wa-
ter tube boiler of a series of hollow tiles or
plates arranged and disposed to form a hori-
zontal partition and having downwardly open-
ing passages from their hollow interiors, and
an air supply connected with the chambers of
said tiles, substantially as described.

3. The combination of horizontally ar-
ranged rows ol water tubes of a boiler, a se-
ries of longitudinally extending hollow tiles

| or plates, having passages through their un-

der sides, supported by adjacent tubes in the
same row, and an air supply connected with
the chambers of said tiles, substantially as de-
scribed.

4, In awater tube boiler the combination of
water legs, a nest of water tubes arranged in
separate groups, and stay tubes for a boiller
head and tube sheet, having an area approxi-

mately that of the water tubes opposite the-

spaces by which the water tubes are divided
into groups, substantially as described.

5. In a water tube boiler having its tubes
arranged in horizontal staggeled rows and
ha,vmg stay tubes for head plate and tube
sheet,aseries of longitudinally extending tiles
or plates constructed to be inserted through
the stay tubes and to fit between, and to be
sustained by, adjacenttubes of adjacentrows,
said tubes and tiles together forming a zig-zag
transverse partition or diaphragm across the
boiler, substantially as described.

6. In a boiler of the character described the
combination of two water legs, a nest of tubes
extending from leg toleg and separated at in-
tervals into groups by enlarged spaces, and
stay tubes extending through both water legs
opposite said enlarged spaces, the tubes ap-
proximating in transverse area that of the
boiler tubes to afford adequate space for the
introduction of tools adequate to clean the
tubes and partitions, or of tiles or partition
plates, substantially as described.

7. In a boiler embracing water legs and a
nest of water tubes, the combination of a se-
ries of longitudinally extending hollow tiles,
sustained by the water tubes, hollow stay bolts
orstay tubes arranged to register with the hol-
low tiles, and an air supply connected with,
and discharging to, said stay bolts and hollow
tiles, substantially as described.

In testimony whereof I affix my signature
1n presence of two witnesses.

EDWARD D.
,'Wltnesses :

. R. FISH,
Epw. C. MEIER.

MEIER.
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