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| 30 which is very rarely done.
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To @ZZ whom it mar J concem |
‘Be it known that I, WiLLiam M MACKAY, a

citizen of the Umted States, whose remdenee |

and post-office address is 66 James street,
5 Newark, county of Essex, State of New Jer-
. sey., ha;ve Invented: certem new and . useful
Improvements in° Sectional Heetmtr—Boﬂere
Tfully described and. represented in the tollow-
ing specification and the accompanying dra,w-

ro ings, forming a part of the same. 3

The pr esent invention relates to that chse

of cast-iron boilers: which is made of flat sec-
tions either horizontal or ver tical held adja-

cent to one another and constructed to form

15 a fire-pot and smoke-flues leading therefrom
to an outlet. In such boilers it is common to
torm the sections with contiguous flat sur-

faces and to secure. the sections rigidly to-

_ oether with such ﬂeu surfaces in contact or
20 eloeelv adjacent to one another, and in either

case the formation of rust upon the flat sur--
faces operates to crowd the sections apart and

often results in the cracking or breakage of
‘sectlons. VVhen such b01lers are eta,ndmfr

25 without fire in the summer-time, they are

“oreatly exposed. to ~dampness, as they are
eemmonlv located in cellars or cold situa-
tlons, and rust invariably forms upon the
- sur feees unless they are oiled every season,

In]my to. eueh
~ boiler-sections from this cause is .so common

that at the close of each. summer season 1t is .

found necessary to replace many broken sec-
- tions in boilers of this class at very conelder—
- 35 able expense.

My invention consists in prowdmcr all the
contiguous members which are pleced OpPO-
site one another when the sections are assem-

bled, wholly with acute corners, so as to avold

40 any superﬁelal contact with the adjoining sec-

“tion, and thus avoid any contiguous faces be-

tween which rust can accumulate

To practice the invention in the most effect-

1vé manner, it is also necessary to wholly re--

45 move all wa,ter connections from the adjacent |
faces of the sections .to the edges of the sec- |

t1ons, as the sections are. lleble to be crowded

o apart by rust next the water-joints if flat.

| feces are elemped or dmwn too*ether bV con-

necting. water —Jomts

| 'lhe invention is espeela,llv eppheeb]e to
sectional boilers of the class i in.which no flues

or alr-passages are desired upon the exterior
of the boiler, and no external casing is there-
tfore applied, as the edges of the seetlons form

In

the shell or casing i‘er the entire boiler.

boilers of this eha,l acter the edges of the sec-

tions are commonly brought elose together,
S0 as to prevent the escape , of smoke and 0ASeS
from the interior of the. sections, and the face

accumitilation of rust.

rigidly together, the expansion of the sections

where ex posed 1nte1 nally to the greatest heat

is also liable to strain or crack some of the
sections, and damage is also prevented from

distance apart, as one- ewhth or one-quarter of

- an inch, (dependmcr upon the magnitude of
the boiler,) the sections being held in such re-

lation by the manifold or. headers which form

the external water connections between the .

sections. Where sections are formed upon
their adjacent faces with tongue-and- -gToO0Vve

55

6c_>-

next the edges of the sections lt made with
flat joints furnish an extended surface for the

~Where sections are
formed with flat faces in contact and secured

this cause by securing the sections at a little

70

75

joints, the groove serves to retem rust to press -

upon the tongue, with the injurious results

which I have deser 1bed, no matter how acute
the edge of the tenoue may. be. As the op-
posite SldeS‘ of the groove are opposed to the

opposite sides of the tongue, the accumula-
tion of rust between such eppeeed faces has
the same effect as between opposite flat sur-
To avoid any rigid connection between.
‘the sections, the front : and rear plates of tha

faces.

boiler, Whleh contain, respectively, the fire-
door end the smolke- box are connected ex-

clusively with the end sectionsand no through-

bolts are extended from the front te the back
plate. ;

“When the bmler 1S er eeted the open spaces
of one-eighth or one-quarter of an inch be-

tween the joints of the several sections are

closed or plaetered with putty or asbestos ce-

‘ment, end the escape of smoke from sueb Joints
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is thus prevented, while the freedom of the in-
dividual sections to expand is maintained.
" The invention is applicable to sections of

‘all sizes and shapes and is illustrated in the

drawings and in connection with a series of
upright sections having all of them vertical

and transverse edges beveled to form corners
~which are adapted to cut the rust if 1t forms

upon such adjoining faces and furnish too
small an area for the rust to exert any inju-
rious pressure. |

Figure 1 is a side elevation of the boiler.
Fig. 2 is a front view of one of the sections.
Fig. 3 shows at the right-hand side a horizon-
tal section through the fire-box and at the left-
hand side a horizontal section through the wa-
ter-tubes above the fire-arch. Fig. 4 1s a
transverse section of several of the fire-arches
on line 4 41in Fig. 2. TFigs. 3 and 4 are upon
a larger scale than Kig. 2.

o designates the water-legs of the sections,

- which are beveled, asshown in Fig. 3, to torm
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sharp corners at their adjacent outer edges,
and 0 designates the water-tubes extending
upwardly between the fire-arch ¢ and the wa-
ter-arch . The water-tubes, which extend to
the face of the section, are beveled in both d1-
rections to form a sharp corner, and the fire-
arch ¢ is beveled downwardly, as shown 1n
Fig. 4, to form a sharp corner at its upper
edoe and retain a substantially flat top surface,
which permits the soot and ashes to be most
readily cleaned from the tops of these arches.

The sections are shown in Fig. 1 connected
by a header or manifold E at the top and
headers F at the bottom upon each side, a nip-

‘ple being extended from each header into the

section and the distances between the nipples
i upon the headers being so disposed as to
hold the edges of the sections a little apart,
forming a clearance or interspace ¢, as seen
in Fig. 1. Such interspacesare usetul to pro-
vide for irregularities and variations in the
castings of the sections, as well as to permit
of expansion by heatand to prevent injury by
the accumulation of rust. The water connec-
tions upon the edges of the headers are de-
sioned and arranged to retain the sections to-
ogether and to hold all the acute corners upon
the edges and upon all other contiguous mem-
bers of the sections primarily from contact,
while it permits them to contact temporarily
when expanded by heat and provides tor such
temporary contact without producing any 1n-
jurious strain or effect. |

" Fig. 8 shows the beveled recess between the
sections upon the outer sides of the water-
legs filled with cement or plaster ¢ to prevent
the escape of smoke from between the sec-
tions. The boiler is shown provided with a
front plate 7, whichisattached to ears £ upon
the front section by short bolts /, and the rear
section is shown provided with a rear plate

and smoke-box m, connected to lugs » upon .

the rear section by short bolts o,

780,432

exercise no restraint upon the expansion of
any of the sections, as the sections are held
exclusively by the nipples and headers, and
the intermediate clearance between the scce-
tions permits them to expand when affected
hy heat without bending-or straining the scc-
tions.

The entire absence of water-joints connect-
ing the adjacent faces of the sections avoids
the use of any contiguous flat surfaces upon

which rust could accumulate, and every mem-

' ber or portion of ecach scction where contigu-

ous to another can thus be reduced to a cor-
ner which presents a mere edge or line toward
the adjacent section.

My construction will be readily distin-
ouished from those in which sections have
been made of diamond shape or with concave
sides to fit against an inclosing casing or par-
tition in a fire-box and form flues for the pas-
sage of smoke, as the corners of my sections
are not used in contact or connection with any
casing or partition to form a flue. lamaware
that acute corners have heen formed upon the
edoes of water-arches and various members
of other cast-iron sections, but not upon mem-
bers which were opposed directly to one an-
other, as in my construction. Where such
acute-edoed members have been used contig-

uous, they have been used in a snugly-fitting

joint adapted to retain rust and also in con-
nection with other members having contiguous
flat faces held close to one another, so thattha
accumulation of rust produces injury to thoe
sections or to the water-joints botween the
sections, and such constructions do not em-
body my invention nor the advantages of my
construction, which removes all contiguous
faces from the adjacent sections and provides
all the contiguous members with sharp corners,

“upon which rust cannot press to crowd the sec-

tions apart.
- Having thus set forth the nature of the in-
vention, what is claimed herein 1s—

- 1. A boiler-having cast-iron sections with
the adjacent faces of the sections provided
upon their contiguous members with acute
corners, and means arranged and operated to
hold the sections primarily from contact, and
the interspaces at the edges of the scctions
closed by suitable cement to prevent the es-
cape of smoke.

9. A boiler formed of cast-iron sections,
each section having a member adjacent to the
edge forming a casing for the boiler when
assembled, and the adjacent faces of the sce-
tions provided uponall their contiguous mem-
bers wholly with acute corners, headers with
water connections to the outer edges of the see-
tions arranged to hold the sections with inter-
spaces.

3. A boiler formed of cast-ironsections hav-
ing their edgesadapted to forma casing for the

Such bolts 65
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- and necessary flues are con
~1n the edges of the sections, and such edges
and all contiguous members of the sections |

IO
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boiler when assembled, whefeby the fire-box |
ined entirely with- .

provided with acute corners, and headers with
water connections to the sections arranged to
hold the sections with interspaces between all
the contiguous members, and the interspaces
at the edges of the sections closed by suitable
cement to prevent the escape of smoke.

4. A boiler composed of cast-iron sections,

- each section having a member adjacent to the

edge adapted to form a casing for the boiler

~when assembled, and the adjacent faces of the

sections provided upon all of their contiguous
members with acute- corners, water connec-

my hand in the

tions upon the outer edges of the sections de-
signed and arranged to retain the sections to-
gether and hold the said acute corners upon
all of their contiguous members of the sec-

3
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tions primarily from contact, and the end sec-

tions of the boiler having the frontand bhack

plates secured respectively to such end sec-

tions, as and for the purpose set forth. -
In testimony whereof I have hereunto set

witnesses. o |

" | WILLIAM M. MACKAY.
Witnesses: - -
- L. Ler,

Tromas S. CrRANE.

presence of two subscribing
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