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~ water-heating or steam-generating boilers of
that kind or class usually known as ““ upright”
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1o @ZZ wham z,t MY COTLCETTL:

Be it known that I, TERDINAND LOGAN a
citizen of the United. Sta,tes residing at Phoe-

nixville, in the county of ‘Chester and State
of Pennsylvania, have invented certain new |

and useful Improvements in Steam-Generat-

ing and Water - Heating Boilers; and I do

hereby declarethe followmﬂ' to bea full, clear,

and exact description of the invention, such

as will enableothers skilled in theartto which
it appertains to make and use the same.
My invention relates to improvements in

or ‘“‘vertical” boilers,wherein the draft courses

from the combustion-chamber up through the

boiler-flues in vertical direction; and the ob-
jects are to simplify and improve the existing
art by providing a boiler which 1s economical
in the consumption of fuel, effective in pro-

duction of. caloric results a,nd reduction of
smoke, and Whlch ma,y be readlly 1epaned

and cleaned.
- Another ob;lect 18 130 SO const1 uct the boiler

that a,ll rivets and smy-bolts are d1spensed"
with. -

Wlbh these objects in view the mventwn'_

~ consistsin thenovel construction of parts and-

- their operative aggroupment, as will be here-

“inafter fully speclﬁed and then partlculallvu

pointed out and distinetly claimed.

-----

- I 'have fully and clearly illustrated the in-

‘vention in the acecompanying drawings, form-
- ing apart of this specification, and wher ein—

qure lisavertical central section through
the bmler and inclosing casing, showing the
general arrangement of the parts. Flg 2 18
a detail view of the interior eylindrical por-

tion of the boiler, showing the water-circu-
Fig. 3 1s a

lating pipes and vertical flues.

- eross-sectional plan view of the combustmn-

chamber of the boiler,showing theirregularly-
arranged and staggered c1rculat1ncr-p1pes of
the boiler. - -

Referring to the drawings, A desw'nates
the founda,tlon' on which the boiler is sup-

~ ported. This supporting - foundation may

5o

consist of a metal base or may be built up of
suitable walls of masonry. On the top of
this foundation is arranged and supported a
proper fire-grate 1.

B deswnates the interior cylmdrlcal

r

closed by a crown head or disk 7

!

case prOJectlnﬂ' thwaded ends of the

-0l the bmlel seated on and secured to the
-an nula,r flange or plate of the grate and formed
‘'with a co mparatwely broad annuldr flange 2,

which supports the cylinder, as mdlcated
From the inner edge of this ﬂa,nﬂ'e 2 the in--
terior shell or case of the boiler eztends ver-
tically to such height as may be required, ac-

cording to the size and capacity of the boiler

fixed upon. - In the boiler at the lower por-

tion isarranged a suitable opening 3,asshown

in Hig. 1, throucrh which opening the fuel is

'_SUpphed to the fire-pot or combustion-cham-

ber. The top of the interior eyhndel B is
, 1In which
are formed a plurality of aper tures in whieh
the lower ends of the fire-tubes C engage and
are secured in any proper manner. In the

interior eylinder B, at a proper height over

the combustion-chamber, are secured a plu-

rality of water-tubes 8, arranged in irregular

‘relation with their ends opening throug oh the

shell into the water-space of the boﬂel The

layers or tiers of each series of these water-
‘tubes 8 in vertical succession are placed on.

parallel planes at different heights and in
staggered relation to each series, so that as
the products of ‘combustion ascend through
the irregularly - occurring interstices ﬁhus
formed through the nest of water-tubes each

suieeessive. layel lies in the path of the as-
¢ending fumes and is presented directly in

contact therewith, whereby each water-tube

18 1mpmﬂ‘ed by a,nd largely enveloped by the
flame orheat,and the smokeand unconsumed

products thus retarded in their course to the
draft-tubes, so that a very material part of
the heat produced is directly in the nest and
much of the smoke or unburned ploducts are
consumed and eliminated.

D designates the outer cyhndrleal shell of
the boiler, made of larger diameter and

goreater length than the shell B, which it in-

closes and surrounds, as 1ndwated in the
drawings. Atthe base of the shell D is formed
an annular flange 9, which fits down on the
annular flange 5 of the interior shell B, the
two being secured together by suitable fas-
tenings. In the head 10 of the shell D are
formed openings in which and through which
‘the upper ends of the fire-tubes C extend and
are held by means of screw-nuts 11 on the
fire-tubes.
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C designates the fire or draft tubes of such
number as may be required by the size and

capacity of the boiler. These fire-tubes have
their lower ends secured in the crown-plate

of the interior shell B and extending verti- |

cally have their upper ends screw-threaded
and projected through the apertures in the
head 10 of the shell D and secured by fasten-

ing-nutsl1l, as indicated. In order to accom-
modate or compensate for the contraction
and expansion of the tubes in their relation
lengthwise to the other parts, the upper ends
at their point of projection through the head

of the boiler are provided with expansive

packing a, such as asbestos or similarly-af-
fected durable material, -

At the lower portion of the boiler is let in
a water-feed pipe f, and at a suitable point
1n the boiler is fixed a steam discharge or de-
livery pipe 12 for conveying the steam to the
point desired, and at the lower portion of the
boiler is let in a pipe 12* for the purpose of
draining the water therefrom as desired.

Over the boiler is arranged a metal shell or
casing K, extending above the head or top of
tne boiler and reaching down to the base
thereof. This shell or casing E is of greater
diameter than the boiler, so that an annular
draft-space surrounds the boiler within the
shell, and since it is intended to utilize the
heat discharged through the fire-tubes the
exit draft-pipe 13 is placed adjacent to the
base of the outer shell B.

Lt will be perceived from the foregoing de-
scription and by reference to the drawings
that by reason of the superimposed flanges at
the base of the boiler and the particular ar-
rangement of the elements composing the
apparatus 1 am enabled to dispense with all
the usual stay-bolts, braces, and rivets, the
relation of the parts being insured by the
fastenings through the base-flanges and the
interposition of the draft-flue pipes. It will
thus readily be observed that the construe-
lion and arrangement provide a boiler eco-
nomically manufactured without endanger-
ing 1ts utility and durability. |

The operation may be stated as follows:
The products of combustion rising from the
fuel in the combustion-chamber encounter
the first and lowermost series of water-tubes
and pass through the spaces between them
and are interrupted by the intersecting series
of water-tubesin theplaneimmediately above,
where they are deflected and in 4 manner re-
tarded, so that their full effects are applied
to the surfaces of the water-tubes in this up-
perseries. Krom these upper tubes the prod-
ucts of combustion not dissipated by applica-
tion proceed upward through the interstices

~of each successive layer or series of water-

tubes, being continually applied with their
full effects to each water-tube and deflected
therefrom in a large measure in lateral direc-
tions and against the interior side and crown
surface of the combustion-chamber of boiler
until they escape through the vertical flue-
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pipesat the top of the boiler, where they im-
pinge against the dome or inner surface of
the inclosing case and are directed downward
through the space between the outer casing
and the boiler and escape well depleted of
smoke and heat through the draft-exit pipe.

by the construction and arrangementa ma-
terial saving of fuel’is made and full effects

70
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of the products of combustion being applied

to the inner surface of the boiler and at the
same {ime impinging against and enveloping
the varying crossing water-tubes the greater
quantity of caloriec products is utilized and
the result is speedy and effective heating of
the water and generation into steam.

What I claim is—

1. The combination in an upright water-
heating or steam boiler, of an inner boiler-
cylinder havinga combustion-chamber, a plu-
rality of water-tubes across the interior of
the cylinder in the combustion-chamber, ar-
ranged in parallel planes at different heights
and at different planes in relation to the axis

| of the boiler whereby each layer or series of

water-tubes intersect interstices between ad-
jacent series, an outer boiler-shell forming a
water-space between the two shells or eylin-
ders, a plurality of vertical flue-tubes extend-
ing from the crown of the inner boiler-shell
through the head of the outer boiler-shell,
inlet and outlet pipes for the boiler, and an
outer metallie shell provided with an outlet-
pipe below the plane of the exit ends of the
flue-tubes to direct the draft, substantially
as described. -

2. In an upright water-heating or steam
boiler, a combustion-chamber; an annular
water-chamber surrounding the combustion-
chamber; connections between opposite sides
of the water-chamber and extending through
the combustion-chamber to permit of the pas-
sage of water therethrough; flue-pipes lead-
ing from the combustion-chamber, above said
connections, through said water-chamber;
and an annular draft-flue surrounding said
water-chamber to provide an exterior heating
to the water-chamber, substantially as de-
seribed. | -

5. The combination in an upright water-
heating boiler, of an inner boiler-cylinder
having a combustion-chamber, a plurality of
water-tubes disposed across the combustion-
chamber arranged in parallel planes at differ-
ent heights, and in different planes in lateral
relation to each other, whereby each layer or
series intersect interstices between adjacent
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series, an outer boiler-shell longer and of

greater diameter than the inner one, a water-
space being formed between the two boiler-
shells, a plurality of vertical pipe-flues ex-

tending from the crown of the combustion-
chamber through the head of the outer boiler-
shell, inlet and outlet pipes for the boiler, and
an outer inclosing metal shell covering the
boiler and arranged to form an annular draft-
Space surrounding the boiler between its in-
ner face and the outer face of the boiler and
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prowded with a draft-pipe ad;;aeent to its |

lower end, substantla,lly as described.
4. The combma,tlon in an uplwht water-
heating or steam boiler, of an inner boiler-

aylmdel formed with an annular base- flange, -
an outer boiler-cylinder of greater diameter
than the inner cylinder and formed with an
annular base-flange adapted to set upon the
baqe-ﬂ&nﬂ'e of bhe inner eylinder, fastening-

bolts extending through the superlmposed
base-flanges, and vertical fire-tubes extend-
ing between and connecting the crown of the

inner boiler-cylinder and the head of the outer

cylinder whereby said inner and outer cylin-

ders will form a unitary structure secured at

the base thereof, subsbantlally as described.
5. The combination in an 11pr1ﬂ‘ht water-

heating or steam boiler, of an inner boiler-

eylmder formed with an annular base-flange,

an outer boiler-eylinder over the inner eylin-

der and formed with an annular base-flange
adapted to set upon the base-flange of the in-

ner cylinder, fastenings securing the super-

imposed flanges tog ethel watelntubes aCross
the interior of the inner boiler-cylinder ar-
ranged in parallel planes at different heights

a,nd at different planes in relation to the axis |

of the boiler whereby each layer or series of
water-tubes intersect interstices of adjacent |
series, and flue-tubes opening from the erown
of the inner eylinder and extending through
the head of the outer cylinder, whereby said

inner and outer cylinders will form a unitary |

H
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structure secured -at the 'base theleof Sub-

| stantially as described.

35

6. The combination in an upright water-

heater and steam-boiler, of an inner boiler-

cylinder formed with an annular base—ﬂange, |
an outer boiler-cylinder over the inner cylin-

der and formed with an annular. base-flange
to set upon the flange of the inner cylinder,

40

fastening - bolts throuﬂ*h the superimposed

base-flanges, Wa,tm-tubes across the interior

of the inner b01le1 -cylinder arranged in par-

allel planes at different heights and at differ-
ent planes in relation to the axis of the boiler,

so that each layer of the series intersect the
interstices of adjacent series, flue-tubes open-
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ing from the crown of the inner eylinder and

extendmﬂ* through the head of the outer cyl-
inder, a f_eed-—pipe to conduct water to the
boiler, a steam-pip_e to conveysteam from the
boiler, and a pipe to discharge water from
the boﬂer, an outer inclosing case covering

‘the boiler and arranged to form an annular

draftvspace between its inner face and the

outer face of the boiler, and a draft-pipe ad-
Jjacent to itslower end substantially as speci-

fied.
In testimony whereof I affix my smn&ture
in pwsence of two witnesses.

FERDINAND LO GANE.

W1tnesses* |
- T. L. HOoDGE,
- H. W. STONE,
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