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To aZZ whom it ma,y CONCErTL: |
Be it known that I, LAWRENCE R. BLAOK-

- MORE, a citizen of the United States, residing
at N ewalk Essex county, New Jersey, have

invented certain new and useful Improve-

ments in Heating-Boilers in Vertical Sections,

| ful]y described and represented in the follow-

10

ing specification and theaccompanying draw-
‘ings, forming a part of the same. :

The present invention relates to a steam or

hot water boiler formed of flat vertical sec-

“tions, each of which has water-leg gs at the

L5

20

25

- water.

sides of a fire box, a transverbe steam or wa- |
ter passage at the top, a water arch of less

thickness over the fire, and a series of verti-

cal tubes connecting the transverse passage
with the water a,reh By such construetion

of the sectiorns, a very large portion of the en-
tire heating surfaee in the boiler is disposed

adjacent to the fire so as to utilize the radi-

ant heat as fully as possible. By this con-
struction I -also convert the entire boiler
above the fire box into a ecombustion chain-

ber where the ﬂames have direct access to the

heatmﬂ' surfaces and where the gases are al-

most Who]]y consumed before theu tempera-.

ture is reduced by leading them into lateral
passages.
suitable front and rear plates to close the
ends of the fire box, and either of such plates
may be made hollow for. the circulation of
The counstruction is shown herein

- with a solid front having suitable fuel: and

40

6 61in Flg 4. Fig. 7

508
- tlle boiler.
-~ tubes.

-elevatlon of the same.

cleaning out doors, and w1th a hollow water-
plate at the rear where the draft of the fire

concentrates the heat rather more than at the"

front,

The invention consists in various detalls-
of construction, which will be fully under-
stood by referenee to the annexed drawmﬂ's |

in which—

Figure 1 is a side elevation of the (,,omplete
bmler Fig. 2, a front elevation; Fig. 3, a rear
‘Fig. 41 IS an e]evatlon
of one of the main sections.
the same cut vertically through the center
line. Fig. 6 is a tlansverse section on line
1S & tranaverse section
on line 7 7 in Fig. 4. Fw 8 18 a vertical lon-
oitudinal SGCUOD throutrh the center line of
Fig, 8* is a&ectlon of two vertical

The sections are combined with

B'ig. 5 represents

| zontally throucrh the water-plate on line 9 9

in Fig. 10. Fig..10 is an elevation of the
rear section upon the inner side. Figs. §, 9,
and 10 are upon a Iawer scale than the re--

‘maining figures..

55

In Flﬂ' 1A deswnates the main sections: B, '

the rear sections; C, the bmler fronf and D

the smoke box.

R is a header above the seetlons eanneeted-----z-

with each by pipe R’ and F are headers con-

pipe F’.
G is the fueldoor H doors fox cleanmﬂ' out

‘the bottom flues; H ! doom for cleainmn* out

the top flues, a,nd K’ the ash pit door.
The main beCtIOI]S are shown in Figs. 4 and
5 in which I desw'nates the water areh over

_the fire, J the- outs1de water legs extended

5o

‘nected mth each wate: leg near the bottom by -

downward vertically from the ends of the -

‘transverse passage J which extends horizon-
‘tally across the top of the section.

The pas-
sage is inelined upward slightly toward the

| mlddl{:- where it is provided with the outlet

Q" for connection to the header R. The dis-
pOSIthH of the passage J and water-leg J’,
gives the section a rectangular outline. |

Inside water-legs I’ are extended downﬁmrd |

Ifl()l]’] the archl and conneeted at the bottom

75

ofe

with the outside water-legs J’, by transverse o

passage I.; and a column: 0 is extendned down-

ward from the passage J, between the inside
and outside water-legs, nearly to the passage

L. Thecolumn and the water-legs are made

of the same thlckness as the seetuon thus

forming close. joints when the seetlons are’

seeured together.

The fire box arch I Is.ma,de of GOHSIdePably |

less thickness than the section, as shown in
Fig. 6, and is connected with the passage J
by Vertlca,l tnbes K, of intermediate thick-

95

ness; the lower edge of thearch, and the lower
ends of the water legs being 1nclmed or hev-

eled as shown in Fig. 8 to expose a large sur-

face to absorb the heat of the ascendmﬂ* gases.
Spaces S are thus formed between the Sec-

tions above the arch I, which forms a common

combustion chamber extendmw to the under
side of all of the transverse passage J, the
latter being exposed to the heat at the tOp of

05

IcCo

the several spaces k between the vertical

tubes; and the gases rising freely into the en-

Fig. 9 shows: the rear section cut: hon- . tlr'e combustlon ehamber throun*h the smoke_ .
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passages s between the several arches I, as in- |
dicated by the arrows s’ in Fig. 8. A trans-

verse connection M, of the same thickness as
the arch I, conneets the bottom end of the
column O with the water legs, at its opposite
sides, just above the transverse connection
L; the opening L.” between thetwo transverse
connections serving to connect the space P

upon the inner side of the column with the:

space @ upon the outer side.
The seriesof spaces P form diving flues and

the spaces @ form ascending passages which -
are all connected in the upper corners of the
sections by openings N which are formed

through all the main sections A to farnish
discharge flues.” The rearsection B is formed
of a water plate T having apertures U’ ¢oin-
ciding with the openings N, and a middle

~aperture U in the rear of the arches l.

From the front side of the plate T half
arches I’ and half tubes K’ project slightly,
and half water-legs I? and J?, and half col-
umns O’ are pro,]eeted to a level with the side
of the transverse passage J which 1s made of
the same thickness as in themain sections.
These projections form close joints with the
corresponding parts upon the adjacent sec-
tion A and thusform diving flues and ascend-

ing passages between the sections A and B;

as between the other sections.

A smoke box D) is extended across the outer
side .of the rear section to collect the smoke
from all of the apertures U and U’, and is
provided with a collar D’ to fit a smoke pipe.

Grates C’ are shown pivoted to sockets upon
the inner sides of the water-legs I’ and pro
vided with rocking bar ¢ and raker c2. 'A
half grate C?is &,hown fixed to the inner side
of the'plate T upon the rear section; thelatter
being corrugated above the grate to increase
the heating surface. The space between the
water-legs below the grate forms the ash pit,
and the connections L and M, between the
inside and outside water-legs are thua beiow
the level of the grate.

The inlet hedders F are connected with the
transverse passages L, and the water intro-
duced therein is heated by its contiguity to
the ash pit, into which considerable heat is
radiated by.the grate. The connection M
permits the flow of waterfrom either water leg

‘into the bottom of the column O, or vice versa,
and thus secures a complete circuit from the

transverse passage J at the top of the boiler
through'the column O and eitherof the water-
legs. The passage L in like manner connects

'*mth both the inside and outside water legs

and permits a circulation of water through
both of the same and either end of the pas-
sage J, through the vertical tube K which
joins the ar ch I nearest to the water- leg I’
The normal movement of the currents with-
in the section is indicated 'by arrows in Fig.
5, the arrows @ showing the water rising in
the channels which are most highly heated
by their proximity to-the fire, and the arrows

legs

‘Jacent parts.
are provided with feet W cast integralthere-

side water-legs which arenecessarily the cold-
est channels. The movement of the heated
cases is indicated in Fig. 4 by arrows ¢ which
show the circulation of the gases first within
the combustion chamber S thence downward

as indicated by the arrows e, through the div-
 ing flues, and thence upward, as indicated by

the &I‘I‘Obe within the passages (), and pass-

ing out through the discharge filues N to the

smoke box D, as indicated by the arrows g
in Kig. 6.

In Fig. 6 is plainly shown the space S be-
tween the. tubes K upon each of the sections,
the spaces & between the tubes K in each sec-
tion, and the spaces s between the arches ] of
the several sections. These spaces are also
shown in Fig. 8 where the tubes K are plainly
shown of thickness greater than the arches

| andlessthan the bO(h of thesection; by which

construction the lower ends of the tubeb are
prominently exposed to the heat of the gases
rising between the arches. The sections are
adapted for generating steam; in which case
the sections would be kept filled with water
to the tops of thetubes K as indicated in Kig.

7 C
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5; or for heating by the circulation of hot wa- -

ter, in which case the sections and header R
wovld be wholly filled with water as is shown

in Fig. §.

The fire box arch I is connected 1ntemally
by passage 0% with the ecolumn O at the base
of the arech; thus permitting the movement
of water to or from the column, as the condi-
tions within the boiler may require. Such
conditions are materially changed, after the

boiler-has been furnishing a large supply of

heating fluid to an external circuit, if such
circuit is suddenly cut off or greatly dimin-
ished in volume; as the operation of the heat

upon the arches I and inside water-legs is
then liable to overheat the surfaces, unless
‘provisionis madefor an independent and act-

ive circulation. Unusual provision 1s made
for circulation under these conditions, by the

direct connection of the arch I with the top

passage J through the numerous tubes K;
while the current within the columns O be-

comes reversed in such case and assists the
water-legs J’ in furnishing a channel for a
‘downward currenft.

Such downward current,
moving in the opposite direction from that
indicated in Fig. 5, may serve, through the
passages O3 to feed the arches I; while the
downward current through the outside water-
serves to feed the inner water legs I’;
the supply from the headers F being cut off
(as supposed above) and the inner Water-legs

and arches I being therefore wholly depend-
ent-upon internal circulation to protectthem
from overheating and the boiler from an ex-
1 cessive generation of steain.

Plates 0® are shown at the middle of the

passages P-and Q; butthey perform nofune-

tion, except to strengthen or support the ad-
The bottoms of all the sections

b showing the current descending in the out- | with as shown in Figs. 3, 4 and 5 and the bot-

[Q0
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" toms of the sections are thus preserved from | arch 1 connected tothe transverse passage by

the effects of dampness.

Any number of sections may be Gombmed

to form a boiler of the desired eepaclt,y

5 and the capacity of such a boiler may be in-.

creased at eny time by eddlnﬂ'addltmnal sec-
flons. |

‘With the eonetructlon deserlbed the ﬂemee
~and the radiant heat of the fire hdve direct

10 access not only to the arches I; but owing to

the thinness of such arches, as shown in Figs.
6 and 8, the flames and radla,nt heat strlke
against thelower ends of the tubes K, against
_ the sides of the passages &, and agamst the
15 walls of the tubes .:Ld;]acent to the chambers

S. The flames and radiant heat also operate

upon the inner side of the column O; as the
downward flues are in such close proxlmlty
to the fire box that combustion is maintained
20 within such flues. The innerand outer sides
of the water-legs 1’ are thus rendered most
efficient in the transmission of heat to the
water;
| threucrh the vertical passages Q and the dis-
25 chare'e flues N, transmits the heat to the outer

sules of the eolu mn O, and the heat is thus

~ wholly extracted - from the gases befor'e they
~ are discharged from the boiler. -

By reference to Fig. 4, it will be ebserved
- 30 that the vertical tubes K taperlaterally from
“the top to the bottom, thus intercepting more
effectively the gases Whlch rise within the
spaces k, and therefore absorbing the heat in
a greater degree. The tubesare also tapered
'35 leterally upon their adjacent sides, as shown

‘1n Fig. 8, for the same reason, and where the

bmler is used for generating steam the latter

‘may be slightly heated within the passage dJ,

by forming upon the sides of the same re-

40 cesses 7 whleh are extended inward to the
| outer sides of the vertical tubes K. Such
construction is shown in Fig, 82, and indi-

cated by the line 7 in Fig. 10, whlch indicates.

the boundary of the recess .:tt its ends and
45 upper side. |

> The recesses may be used with equel ad-—-'
vantage in Dboilers for heating water, as it

ehn“ht]y Increases the hee.tmn* su:lfaee of eaeh
 gection.
so By my invention, the sections can be made
very cheaply and form a' most efﬁelent and
economical boiler.
Having thus set forth the nature of my in-
- vention, What I claim herein is—
1. In a vertical sectional boiler, a flat sec-
tion formed at the top with the transverse
- passage J, the water legs J’ extended down-
ward from the ends of the same, the fire box
arch I connected to the transverse passage by
6o the series of vertical tubes K and bhaving the
water legs 1’ connected at the bottom “With

the watex logs J’, subetantmlly as herein set
forth.

55

‘passage J, the water legs J’ extended. down-
ward flom the ends of the same, the_ﬁre bex_

while the movement of the gases |

2. In a vertical seetmnal boﬂer a ﬁa,t eee-'
- &5 tion formed at the top with the transverse

the series of vertical tubes K and having the
water legs I’ connected at the bottom w1th the
water leﬂe J’, and the ecolumns O between the

&

0

‘water legs, having.eenneetmn with both, at

the bottom, through the passage M, and with

the transverse passaﬂ'e J at the top, substan-
tially as set forth. |
- 3. In a vertical seemonal boiler, a flat sec-
‘tion having a transverse passage at the top
with vertical waterlegs atthe ends, a fire box

arch of less thlekness than the section with
vertical connections to the transverse passage,

with the outside water legs, a transverse con-

legs above the bottom, a column between the
water legs having connection with both at the

bottom, and with the transverse passage at

75

80

‘and ingide waterlegs connected at the bottom

‘nection between the inside and outside water

the top, and flue openings in the .upper cor-

‘nersof the section outside of the said eelumns

substantially as set forth.
4. In a vertical sectional bmler a ﬂcxt sec-

‘tion having the transverse passage J at the

9¢c

top with vertical water legs J’ at the ends,

the fire box arch I of less thlclmese than the
sections with vertical connections K of inter-

mediate thickness, between the arch and the

passage J, inside water legs 1" and transverse
passage L of the same thlekneee as the sec-

05

tion, the transverse connection M a little

above the same and of less thickness than the
section, flue openings N in the upper corners

-of the sectmn and the columns O connecting

the traneverse passage J with the eonueetmn

M between the water legs and of the same
thickness as the sectu)n to. form with the

water-legs I’ diving-flues P and passages

leading to the epemnws N, substantml]v as
set forth.

IQO

LO§

5. In a vertical. sectmnal boiler, a flat see- |

tion having a transverse passage at the top
and a fire box arch connected thereto by ver-

tical tubes K and having inner and outer

‘water legs with partition adapted to formthe
_dwmmﬂue P ard ascendmg passage QQ, and

having flue openings in ‘the corners of the
seetlon adapted to lead the gases from all of

11O

the passages to therearend of the boder, sub-

stantially as set forth. | |
6. In a vertical sectional bo1le1 a Tear sec-

| tion ' having the water plate T Eermed with the

flue apertures U, U’ the passage J at the top

‘having the full thickness of the section, mth

P20

the half water leg J/, and half eolumn 0’ pro-

verse passage L with half water 1e0' I"having
the full thickness of the section, end the sec-
tion having inlet-and outlet aperturee at the

top and bottom substantially as herein set,

f01th

tion having the water plate T, Wlth the pas-

7. In a vertical seetlonal b011e1 a 1ee,1 see

Jected downward from the same, the trans-

125

130

sage J at the top, the water leﬂ' J’, the column
.O’ transverse connection L, aud the inside

Water leg 1/, projecting at one side of the plate
to the edge ef the section, the half arch I"and




4

1O

20

half tubes K’ preJectmﬂ' from the plete in a |
lesser ‘degree and the flue apertures U, U’

formed threuwh the plate, &ubstantlally as
herein set ﬂforth.

- 8. Avertical sectional boiler composed of a
series of flat sections .secured together .and
comprising the arches I with intermediate
smoke passages s above the furnace, a series
of diving flues and aseending passages at the.

sides of the farnace, and openings through
the corners of the sections formingin each cor-
ner a discharge flue for the ascending pas-

sages.

9. Avertical sectional boiler eemposed of a
series of flat sections secured together and
comprising the series of arehes 1 .with interme-

diate smoke passages sovertithe furnace, a se-
ries of transverse passages J at:the top with
outlets Q’, openings through the corners of"

the cectionsforming.a dlscherﬂ'e fiue, vertical

tubes connecting the arches I'and passages J,
.and a series of diving flues connected at the _-
bottom with a series of ascending passages
opening into the discharge fine, substantially

as ‘herein .set forth.

10. A wvertical sectional bmler composed of

a series of flat sections secured together,and

30

35
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comprising transverse passages J at the top,
water legs I, J/, and eolumns O fitted in .con-
tact with:one enothm the arches 1 and:trans-
verse connections .M .o.f less.thickness than the

sections, and vertical tubes connecting the

arches with the passages J, the sections hav-
ing -diving

flues P .and ascending passages
atthesidesof the furnace,,and discharge flues

|

formed in their upper corners, substantialiy

as set forth.
11. A vertical sectional ‘boiler composed .of |
a series of flat vertical sections secured -to--

gether and comprising transverse passages at

the top, water legs 1’,J’ and eolumns-O fitted
‘into contact with one. another, the arches I
and transverse connections M .e.t' Jess ‘thick-.
ness than the.sections, vertical.tubes:K of .less

thickness than the sections, forming smoke

chambersS.betweenthesectionswith connect-
ing:apertures %, thesectionshaving the series
of diving flues P and ascending passages Q at

the sides.of the furnace, and-discharge flues

formed in their upper corners, substautmlly _-

as set forth.

12. A vertical sectional boiler composed of |
a series of flat:sections secured.-together, and

comprising the series of arches I with inter-
mediate smoke passages s above the furnace,
a -series of diving flues and ascending pas-

sages at the sides of the furnace, openings
through the corners of the sections forming
“discharge flues from the.ascending passages,

a suitablefront with fuel and draft doors, and

‘a rear section fitted at its edges to the main
sections and formed with half arches and suit-

able projections to:.form diving flues and as-

cending passages, and apertures through the
eorners. of the rear sections, with a. smoke box

to collect-the smoke from :suohxqp‘enin gs.sub-

stantially as set forth.

tions to form dlseharﬂ'e flues,

13, A *Y.ertieei-seetiona,i boiler compesed of

a series of flat sections secured together, and

comprising the series of arches I with inter-

| mediate smoke passages s and smoke cham-
bers S between the sections, transverse pas-
sagesat the top of the sections connected with

the arches by vertical tubes K having thein-

termediate openings %, openings through the
corners.of .the sections for discharge ﬂues the

series of diving flues P and ascending pas-

sages Q at the suies of the furnace, the latter

connecting withthe discharge flues, a-suitable
| front with fuel and draft- doore end doors for

cleaning out the discharge flues, and a rear
section formed with the- flue aperturee U, U’,
| with the damper V applied to the aperture U
and asmoke box covering the three apertures,
-as-and for the purpose set forth.

14. A vertical.sectional boiler composed of

| a series-of flat sections .secured together, and
comprising the series of arches I with inter-

mediate smoke passages-s and smoke cham-

| bers S-between the sections, transverse pas-
sages at the top of -the eeetlons connected with .
| the arches by vertical tubes K, openings
through the corners of ‘the sectlons for dis-
fcha.rfre flues, the series of diving flues P and

aecendmg passages  atthe s,uies of thefur-

nace, the latter connected with the discharge
flues, the front plate C with doors for. fuel. '

ashes, and for cleaning out the flues, and a

rear-section fitted atits edges tothe main sec-
tions and formed with half arches and suit-
able projections to form diving flues and as-
.cending passages, apertures v’ through such

rear -section with corresponding openings

{-through the corners of all of the sections, a
direet draft opening U through the middle of
the rear section, with the damper V applied

thereto,and a smeke box to collect the smoke
from all of the apertures, substentlally as

‘herein set forth.

15. A vertical sectional boiler composed of

a-series of flat seetions secured together, and

comprising a series of transverse passages J

at the top, outside water legs extended down-
ward from the ends of the same, the series of
fire box arches having vertical connections
| with the transverse passages, and formed with
intermediate smoke passages S, and having
| inside water:legs connected w1th the outside

water legs at the bottom by passages L., the

columns-O . connected with the transverse pas-

sages and .extended downward between the

the said passages, the drum R and the outlets
R’ connecting the same with the passages J,
openings through the corners of all the sec-
and suitable
front and rear plates, Wlth a smoke box to

collect the smoke from such flaes, the whole

arranged and operated substentlelly as herein

set forth.

16. A vertical sectional boiler composed of

-a series of flat sections secured together and

| comprising the series of transverse passages

75
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-weter legs, with connection to both above the -
passages L, the cleaning cut space L’ above.

125
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o and columns O extended from the transverse

15

546 288

J, erches | connected theremth by tubes K,
the water- legs I’ and J’ connected by the pas-

sages 1. and M and the columns O connected

to the arches lntermedlete to their ends by

the passages O3% the whole combined with:

front and rear platee to close the ends of the
fire box, substantially as herein set forth.

17. A vertical sectional boiler composed of

a series of flat sections secured together and

having outer water-legs connected with a

transverse passage at the top, inner water-
legs united by arches over the fire and con-
nected at the bottom to the outer water- legs,

passage at the top downwardly between the
water-legs and connected thereto at its lower

~end, substantially as set forth.

20

18 A vertical sectional boiler ccmposnd of

a series of flat sections secured together, and

having outside water legs J’ connected with a
tmnsverse passage at the top, inside water
legs 1’ united by arches I over the fire and

connected at the bottom to the legs J’, and

~columns O extended from the passage J at the

30

- 35

top downwardly between the water-legs and

connected thereto at its lower end, and to the

archeslintermediateto 1ts ende snbﬂ-tontlally

as set forth.

19. In a vertical sectlonal b011e1 a flat sec-.

tion having a transverse passage J at the top

with vertical water-legs J’ at the ends, a fire
‘box arch of less thickness than the sectlon

vertical tubes K of greater thickness than the
arch connecting the same with the transverse

passage J, the lower ends of the tubes being

beveled towald the bottom of the arch, and

~ the arch having water-legs connected at the

40

50
53
_.'60

05

bottom with the water-legs J, enbetdnually
as herein sef forth. |

20. In a vertical sectional boxlel a flat sec-
tion having a transverse passayve J at the top
with vertical water-legs J’ at the ends, a fire

box arch of less thickness than the section
.~ . with its lower edge bev eled toward the fire,
vertical tubes K of oreater thickness than. the'

arch eonnecting the same with the passage J,

with their lower ends beveled toward the bot-

tom of the arch, and the arch having water-
legs connected et the bottom with the water-
legs J’, substantially as herein set forth.

- 921. In a vertical sectional boiler, a flat see-

tion having a transverse passage T at the top
with vertical water legs J” at the ends, a fire |
box arch of pear-shepe transversely and less

thickness than the section, with its tapering
edge presented to the fire, Vertlcel tubes K of
frreater thickness than the arch connecting
the same with the passageJ, and the arch hzw-
Ing water legs I’ connected at the bottom with

the water legs J’, substantially as hereln set
forth. -_
22, In a vertical eectlonel boﬂer a flat sec-

tion having a transverse passage J at the top
with vertical water legs J’ at the ends, a fire
box arch of pear s’hape transversely and less

edge presented to the fire, vertical tubes Kof
greater thickness than the arch connecting

the same with the passage J, with their lower

ends beveled to the bottom of the arch, and

bottom with the. water lebt J’, subetontmlly
as herein set forth

tion hevmtr a transverse passage J at the top

.70
the arch having water legs I’ connected at the'

735

with vertical water legs J” at the ends, a fire

box arch of .pear shape transversely and less

thickness than the section, with its tapering

edge presented to the fire, vertlcel tubes K of

grea,ter thickness than the arch, and tapered

substantially as herein set forth.

24, In avertical sectional boiler, a Aat sec-
‘tion having a transverse passage J at the top

with vertical water legs J’ at the ends, a fira

‘box arch of pear shape tmnsversely end less

thickness than the section, with its tapering
edgé presented to.the fire, verttcal tubes K of
greafer thickness than the arch, and tapered
laterally from the top to the bottom with their

80

laterally from the top to the bottom with their -
‘lower ends beveled toward the bottom of the
arch, and the arch having water legs 1’ con-
: nected at the bottom Wlth the wa,ter legs J’ |

90

lower ends beveled toward the bottom of the

arch, inner water legs I’ united by the arch

and connected at the bottom with the outer

water legs, and columns O extended from the

‘transverse passage at the top downwardly be-

tween the water legs and connected thereto at

their lower ends, snbetdnttall_) as her['eln set
forth.

with Vertlcal water legs J’ at the ends, a fire

‘box arch of pear rqhe];::e transversely and less

thickness than the section, with its tapering
edge presented to thefire, vertical water tubes
K of greater thickness than the arch, and

‘tapered laterally from the top to the bottom
-with their lower ends beveled toward the

bottom of the arch, inner water legs I’ united

IQ0

25. In a vertical sectional boﬂer a, ﬂdt sec-— :
tion having a transverse passage J at the top

105 .
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by the arch and connected at the bottom with -

‘theouter water legs, and columns O extended
‘upon each side of the section from the trans-
verse passage at the top downwardly between
the water legs, and connected thereto at its
' lower end and to the arch I intermediate to
--1ts ends, substantially as herein set forth. .

- 26. In a vertical sectional boiler, a flat sec-

tion having a transverse passage Jet the top,

with vertical water legs J” at the ends, a fire
box arch of less thtckness than the section,
vertical tubes K of greater thicknessthan the

115
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arch and less thickness than the section, the "

arch hewnw water legs 1’ econnected at the
bottom mth the weter legs J/, and the trans-

‘verse passage J having in its sides the re-

125

cesses j extending 1o the sides of the vertical

| tubes, substentlally as herein set forth.

27. In a vertical sectional boﬂel a flat sec-

136G

tion having a transverse pa,esa,ﬂ*eJ atthe top, ..
thickness than the Sectlcn with its tepermw b with Vertlcel Weter legs J’ at the ends, a fire
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" ing in its sides the recesses j extending to i

-boxd arch of less thickness than the section,

vertical tubes K of greater thickness than
the arch, and tapered laterally from the top
to the bottom with their lower ends beveled
toward the bottom of the arch, the arch hav-
ing water legs I’ of the same thickness as
the section, connected at the bottom with the

water legs J’, and columns O of the same |

thickness as the section extended from the
passage J downwardly between the legs and
connected thereto at their lower enda sub-
stantially as herein set forth.

28. In a vertical sectional boiler, a flat sec-
tion having a transverse passagedJ at the top,

with vertical water legs J’ at the ends, a fire

box arch of less thickness than the section,
vertical tubes K of greater thickness than
the arch, and taper ed laterally from the top

to the bottom with their lower ends beveled
toward the bottom of the arch, the arch hav- deseribed.
ing water legs I’ of the same thickness as the
section connected at the bottom with the water |

legs J’, columns O of the same thickness as -

the section extended from the passage J down-
wardly between thelegs and connected thereto

~at their lower ends, and to the arches I inter-

mediate to their ends, and the passage J hav-

540,998

the sides of the vertical tubes, substantmlly
aS herein set forth.

29, In a vertical sectional boiler, a flat sec-
tion having the passage J at the tOp with ver-
tical water ]en's J’ at the ends,a fire box arch
of less thlekness than the sectlon vertical
tubes K of greater thicknessthan the arch and
less thlckneqs than the section, connecting
the arch with the passage J, the water legs I”
having the same thickness as the section &Ild
connected at the bottom with the water legs
J’, the columns O of the same thickness as
+he section extended from the passage J down-
wardly between the water legs and connected
thereto at their lower ends and to the arches
I intermediate to their ends, the plates O° con-

30
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necting the water legs with the lower part of 43

the co]umm and the feet W made integrally
with the sections, subbtantmlly as bhOWIl and

In testimony whereof I have hereun‘o set

my hand in the presence of two subseribing 50

Wltnessefs
LAWRENCE R. BLACMIORE

Witnesses:
IpA M. PHRANER,
THOMAS S. CRANE.
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