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To all whom it ma Y CONCEerm.

Be it known that I, LEwIS F. LYNE a citi- |

~ zen of the United States residing in J ersey

City, in the county of Hudson and State of

New Jersey, have invented a certain new and

“useful Improvement in Steam - Boiler Fur- |
naces, 0f which the followmn' is a specifica-

tion. |
The mventlon may apply Lo all classes of

boilers in which the furnace is exterior to
and below the boiler, or below a part of the

boiler. I will show it as applied to a boiler

~ in which there is a deeper rear portion, but

20

part of the boiler.
nace is wider than the boiler.
- My invention relates to the constl nction Of'

the front portion is eylindrical. 'The furnace

is below this cylindrical part a,nd in front of

the deeper, commonly called the ¢ elliptical,”
The exterior of the fur-

the furnace-walls.

The accompanying drawin gs fm m a partof |

this specification and 1eplesent what I con-

sider the best means for ea,rr'ymﬂ' out the in-

vention.
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. zontal section on the line 2
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SpOl’ldlﬂﬂ‘ parts in all the

Figure 1 is a front elevatmn showmw the.
“main portion of the furnace, but with a por-

tion of the metallic plate or casing broken
away to show the arrangement of the arch-
bricks within. The'next three figures show
different views of the front.
2 1n Fig, 1. Fig.
3 15 a central vertical section on the line 5 3

in Fig. 1. Fig. 4 is a side elevation. The
remaining ﬁ“‘lll esareon asmallerscale. Fig.
D518 two d1 erent half-figures. "Theright 81de

is an elevation, and the left s1d_e 1S a sectwn'
‘Fig. 6 1s a side ele-

on the line 5 5 in_ Fig. 6.
vation with a portion broken away. Fig. 7
is a side view showing one of the full- lenﬂ't,h
notched bricks. I‘lﬂ‘ S is a side view of one
of the haltlenwth bueks
mentary view %hOWII]D‘ 2 houzontal section
thrmwh one end of the brick arch over the
door. Fig. 6* is a vertical longitudinal sec-
tion of a pormon at and ad Jaeellt to the rear
edge of the grate. |
S1m11ar 1ettels of referenee indicate corre-
gures where they

appear.
"Aisthe deep rear p01 tion or the main body
of the boiler, A' is the c¢ylindrical front por-

“tion, A® is a mozzle for steam-pipe, A° the

ordinary door-opening therein.

Fig. 21s a hori-

Flﬂ' 9 1s-a frag-

tion.

| bleeehmg, and A the base of the stack, all
of an ordma,l y and 10u0'-app1 oved constlue- 3
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The non- eonductmw walls around the fm- g

_.nace are peculiar.

B is the front pl&te of the fumace and b an'

B’ is a side plate, and B? the back plates,
furnace beyond that of the boiler.

to protrude and 1ecewe nuts, as will &ppem

farther on.
Blis a castmﬂ' at the base, mclosed W1t]1111
the plates B B’ Bandr iveted or bolted thereto.

Its upper surfaceis inclined from the ash-pit -

downwardly, as clearly shown in F'ig. 5. -
C C are top plates, which are secur ed to the

ings Q2

: 60
the latter covering the excess of width of the

Holes are

provided near theedges to allow rodsor tubes

. 70
boﬂel and to the casing by removable fasten-
"The employment of the detach-

:-:—Lble top plates C C admits of their removal -

to afford access to the upper series of fire- .

bricks, to be presently described. The lower

seriescan ber eadﬂy r eached throu frh the fur-

nace-door.

75

D D, &e., . are fire-bricks set on edﬂ'e, each

havmw a. transvmse oroove Or noteh ¢ in one -
of its 10110‘ ed ges of suﬂiment size to recelive a

8o

cylindr ical key or binding piece. These bricks

are setat an mchnatwn as shown in Fig. 5,
the lowermost resting on the inclined upper

face of the support B and the other being
‘superposed thereon, arranged as shown, the;

lowest brick being la,ld Wlth its notch d up-

ward and the next above being set in the re-
verse position, with its 110tch ¢l presented

downward.

It is advantan'eous to fill the

space between the brick wall and the metallic go

side plates with a composition M of asbestos

and plaster,worked in fluid condition or semi-
fluid condition. _
to settle and push the lower bricks into the -

g5
formed by the outer ends of the bricks in:
consequence of the triangular spaces left by
the inclined auanﬂ'ement of the 1ec’fa;nﬂ‘ular |
bricks in a ver twal wall., |

- ELE, &ce.,are loekmn'-keys which are shown ;;
as tubes, prefelably of iron or low steel, ex-
tending through the notches d d and secured

The tendency of this layer

fire I counteract by the ledges which are

100

by nuts K, threaded on their projectingends.
B y loeatmﬂ' the notehes din the lon ger edge




of each of the brwks D &nd near one end the1 e- |

~ of each can lie with an end presented toward

- plate B around the fire-door b.
- tend inward about half the lencrth of the
brick. The front wall of the fuma,ce imme-

. diately above the lip around the fire-door is
- formed of arch-bricks Ds.

IO

- 20

 the bricks D3.

the fire and thus admit of a longer proportion

of the brick being burned away before the |
keying will beeome affected.

An internal lip is provided: 0.11 the ﬁont

T'heir lower
should be in contact with thelip; but they do
not depend thereon for support.

(See Figs. 1and 5.)

D® are secrews tapped through one of the

~ abutting angle-plates B* and capable of be-
ing ad] usted to press againstan intermediate

metal plate D* and take up any looseness in

-~ arch-bricks.

- Opening.

G is the dead- -plate, mounted in the usual

horizontal position at the bottom of the door- |
Its back or inner edge is provided
with deep notches or slits ¢, each having its.
- bottom rounded on a considerable mdlus
The notches allow the back edge to etpand

under the high temperatures to Wthh 1t 18 ex-

posed, the rounded bottom of each notch

~avoiding the liability which would otherwlse

* thinner wall D of fire-brick laid flatwise, as.
| tubes..

...................................................................................................................................................................................

o natmn of the upper surface of the casting B3
and the corresponding inclination of the {

ﬁ5_5

to the lower pormon of tl’.llf: hp bV a la,p plate __

be 1ncu1led to the formation of eracks.
The 11p around the fire-door 1e1nf0rces the

................................................................................................................

and bolt% as shown in Fig. 6. This arrange-

> ment admlts of the 1ep1acement at long in-
- tervals of the dead-plate when perm&nently __

injured by burning. The slitting of the dead-

panding and contracting effect of the hea,tﬁ

which would otherwise be sustained by that f
portion of the front below the door. |

~ The rear of the furnace is prowdedﬁlth a | ceive the force of the screws mayv be omitted.

I I5 o
-A split cotter.or pin ma,y--.be inserted. - - -
‘near eabh end or near one end of each key, a
;transvelse hole being drilled to receive it.

shown in Fig. 6.
I attach 1mp0rtance to the outwmd 11:1011-

bricks D, because it counteracts the tend-

~ency of the bricks to creep inward. There

is a tendency due to the changes of dimen-

‘sions with the intense ehann*es in tempera-

- ture to which the bricks in thls situnation are

6o
‘about the extent indicated, gravity will go far

subjected to gradually shift their pos1t1011 in-

ward when in a horizontal position in the

usual way. If the bricks are inclined to

- to offset the tendeney to ereep and the sev-

eral bricks will the more easily be kept in po-
sition by the keys and will in many cases be
kept pmpelly outward even if the keys are

omitted.

This may ex- |

dﬂ'es'

The arch
~abuts each side against a stoutly bolted or
‘riveted angle-plate ]3‘1 of which thereare two.

The bricks abovei in the _.
front of the furnace rest on this: arch. |

_ ‘These screws not only take
~ -up any slack, but bind and securely hold the 1

a 01101113131011 of au therethlou oh, thel eby B
maintaining them atalower tempemtme than =

would. 0therw1se be possible and preventing

to a large extent any tendency to their be--
coming injured by heat even when the blleks
are con&dembly burned away.

I attach importance to the fact that my fire-

‘bricks in my walls are laid on edge, because
it allows of deep notchesd d withous serlously -
‘weakening them and because the bricks are
able 'in. that position to contribute more to
‘the strength of the wall than in their ordi-
‘nary flat posﬂnons and I attach importance 8«
to ‘the fact that the bricks lie with their

| lengths transverse to the wall, because such
ﬁposition- also contributes to the strength.
- Modifications may be made without depart-
‘ing from the principle or sacmﬁemﬂ' the ad-
:vantaﬂ'es of the invention.

A portlon of the

10

S0

walls on each side near the t0p is made with :

shorter bricks D', as shown in Figs. 5§ and 8.
‘"This allows the hot gases to flow up and bathe

the shell of the bmler effectively to the proper
‘height.

The same mode of keying and bind-

9

ing i8 shown and may be successfully used

Pla,ster alone will serve usefully.

in those short bricks; but the keys Emaybe =
‘omitted in ‘those pmts if preferred. When
these keys are omitted, the short bricks may
| be notehed or not, as preferred. The rec-
tangular bricks set inclined present at their
:back ends between the bricks and the metal-
i lic casing not a space of uniform thickness,
‘but a series of pockets of triangular section. o
This form of the space, or, more properly Se-

| ries of spaces, when_pmpel_ly filled with the
| plastic packing, insures that the latter iseffi-
_j__e_ie__;n_tly___s_u_ppmfted-ag_a,tins..t-.th.e'..forc.e--.o.f_j_g_raxzity;.:_____ T

- The filling composition may be varied in its
‘nature. .
| The composition, whatever its make, may, if =
preferred in any case, extend thr mwh the
{ Joints between the several bricks; but my ex-
. plate enables it 130 incur the damawmw ex- | periments mdleate tlmt sueh wﬂl not be nec-

essary.
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The pl;tte of metal D“L between the SCr ews.

"The keys E may be solid rods instead of

| D% and the adjacent bricks of the arch to re- G

~Inthisfurnace, asinothers, the bed orlower -

courses of the bucks, being more intensely
| acted on by the fire, are hable to be destroyed
earlier than the others.
the case with anthracite fuel. B
advantages due to the notching of the bricks,

as indicated by d, and the engaging of them'
together and with the outer casing by the

I20 | .

This is especially = o
Amongother =

31125

keys E and the nuts E’ is the fact that when |
such burnmﬂ' out has reached a stage which

bricks are in tolerably good condition, I can

The tubulm f01m of the keys E adlmts of | the xmll in pOSItlon by the keys

| demands repairs, while the upper courses of .
f130= EEREE
| by working in the mterlor of the Eurnace re- i
| move the defective tiersof bricksand replace
| them by new, sustaining the uppel por tlon of
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1 claim as my invention—
1. A rectangular furnace having the walls

comprising a vertical metallic casing and a

corresponding vertical lining of 1ectan gular

fire-bricks, the several brlcks being set in-

~clined r elatwely to the plane of the wa,ll with

their inner edges the highest, and'pl*e-selltil'lg

~at their outer edges a series of pockets trian-

IO

gular 1n cross-section adapted to receive cor-

1@51)@11(111:1ﬂp angular portions of plastic pack-
ing molded in place to ald in holding up the
same withoutrequiring special forms of brick,

- all substantially as Therein specified. -
- 2. In a steam-boiler furnace, a wall com-
prising a vertical plate or casing B’ of metal,
- and a vertical series of fire- brlchs within such_
casing laid with the lengths transverse to the

- wall a,nd inclined from the inner end outward |

~ so that notwithstanding the vertical position

20

of the wall, the ﬂ*l&wt}f of the bricks shall

-urge them into contact with the casing, all
- substanhally as herein spemﬁed

30

40

P
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ing B’ and corresponding vertical lining-wall

composed of notched fire-bricks D, d, d, set
on edge and inclined relatively to 'the wall '-
the inuer_ends the highest, in combination'
with horizontal keys of metal lying in the

6o
| notches and extending each through a num-

  65

3. A furnace-wall comprising a vertical me-

tallic casing and a corresponding vertical lin-
ing of rectangular fire-bricks, the several
bricks being set inclined relatively to the wall,

with their inner edges the highest, and pre-

-senting at their outer edges a series of trian-
gular pockets, in combination with a corre-

spondingly-inclined shelf attached to the in-
ner tface of the casing and supporting said
bricks, all %ubstantmllv as herein specified.
4. In a steam- boiler furnace, the combina-
tion with a vertical casing B’, of a perpen-

dicular lining-wall compased of fire-bricks Dy
set; inclined 1ela,t_,1vely to the wall, the 1111161 --

ends the highest, the bricks being set on edge

and nofched as indicated by d d, arranged

to have the notches partially comclde When
in place, and adapted to receive a filling or
key, substantially as herein specified.

5. In a steam-boiler furnace, the combina-

tion witha vertical casing B3/, of a correspond-

ingver tleallmlnmwallcomposed of fire-bricks
D set inclined relatively to the wall, the inner
ends being the highest, and with a packmn' M
of non- conductmg material interposed in a
plastic state so as to fill and take the form of
the space between said lining and casing, the
bricks being set on edge and notched as indi-

cated by d d, arranged to have the notches
partially coincide when in place and adapted.
toreceiveafilling or key, allarranged to serve | -
_ substantiaﬂy:as herein specified. |
-G 1n-a steam-botiler furnace; avertical-cas=-

ber of adjacent notehes and with nuts E'
therein so that said keyb serve the double
function of locking the bricks against dis-

placement. la,_temlly and tying them longitu-

| _blhty of cracking,

sent an e

specified.

dma,lly of the Wall all subqta,ntlally as he1 em e

7. Ina fumace havmﬂ' a met&lhe easmg and. ;
an interior wall of fire- buck a pair of abut-

ments formed by angle- plates B, fixed on the

inner face of the fr ont portion B of the cas- |
ing near the top of the fire-door openingbon
“each side thereof, and a series of arch-bricks
-D*extending across between such abutments,

all substantiall vy as herein specified.

70
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8. Inafurnace havingametallic casing andr'_ SRR

“an interior wall of fire- brwk a pair of abut- |
ments formed by angle- plate‘s B*on the inner -

face of the front por t1011__ B of the casing near
80

the top of the fire-door opening b on each side

“thereof, a series of arch-bricks D? extending
across between such abutments and means DS -
for adjusting the bearing of one of such abut-.
~ments, all arr anﬂ‘ed to serve substantlally as
| herem specified.
- 9. Theco mbma,tlon with a steam boiler fur-
‘nace, having a cast-iron front, of a dead-plate

or hearth G having deep notches in its back
edge rounded at their bottoms to reduce lia-

, said plate or hearth being:

9o

located to protect the front below the dom-__.- )

stantially as hel ein speclﬁed
10.
furnace having a cast-iron front provided with

opening therein, all arranged to serve sub-

The combmatlon with & steam boiler -
95

a rearwardly-extending lip or flange around

the door-opening- therem of a qepamtelv

formed dead-plate or hearth (x, with deep.;  '
notches in its back edge rounded a,t their bot- .

~toms,-sald plate bemﬂ' located-contiguous-to-
the lower part of the flange, and means as
__shown for detachably connecting said dead-

plate or hearth G substantla,llj as he1elu'; :
- specified. o | |
11. A boiler- furnace havmw a Vertmal cas-
Ing In combination with a 11nmn- wall com-*

IGO _______

(05

prising a per pendlculm series of ﬁ1e bricks, -
and a top plate C, detaehably secured in po- .

- sition, substantlally as herein specified.

12. The combination in a boiler-furnace
SUppOltlnﬂ' the cylindrical boiler portion A,

110

of a lining-wall comprising a perpendlculm g

series of ﬁle bricks, those bricks adjacent to

“the portion A’ being of shorter length, to pre-
| Tective hea,t—-space in the upper part -
of the furnace and at the side of said boiler

portion A’, substantially as specified.

of parallel-sided bricks laid 1111:0 a self—-sup

porting wall with the adjacent faces of said
bricks sloped upwa,rd mwa,ldly Substantla,lly' -

as described.:

rrs

13. A bmlel-fuumce having a 11n1nfr—wallﬁ -

In testimony ﬁhat I claim the invention -

enee of two mtnesaes

- LEWIS F. LYJNE.
' ?VltneSSes R
J. B. CLAUTICE

M F BOYLE

‘above set forth I affix my swn&tme in pres-
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