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UNITED STATES

ERASTTUS D. WESTON,

OF WAKEFIELD

PAaTENT OFFICE.

, MASSACHUSETTS.

HOT-WATER HEATER OR BOILER.

SPECIFICATION forming part of Letters Patent No. 456,747, dated July 28, 1891.

Application filed November 19, 1890,

To all whom it may concern:

Be it known that I, ERASTUS D. WESTON, of
Wakefield, in the county of Middlesex and
State of Mcmsachusetts have invented cer-
tain new and wuseful Improvements in Hot-
Water Heaters or Boilers, of which the fol-
lowing is a specification.

This invention has forits objectto_provide
a simple and efficient apparatus for heating,
either by the circulation of hot water or by
steam,whichshallembodyafurnaceorfire-box,
a series ofheating-sectionsvertically arran ged
side by side, and vertically ascending and de-
scending flues or passages communlcatmw
with the fire-box and extending between the
heating-sections, the armn(rement being such
that the heating-sections present the rnaxi-
mum area of surface to the heated products
of combustion passing through said flues, so
that the fuel is used economically and to the
best advantage.

Theinvention consists in the improvements
which Iwillnowproceed to describeand claim.

In the accompanying drawings, forming a
part of this specification, Figure 1 represents
a vertical section of a hot-water heater em-
bodying my improvementb Fig. 2 represents
a section on line 2 .,, Fig.1. TFig. 3represents
a section on line 3 3§, I‘l(" 1, looking down-
wardly. Figs. 4and 5 re present perspective
views of t\vo of the sections of my 1mproved
hot-water or steam heater.

The same letters of reference indicate the
same parts in all the figures.

In the drawings, a represents the furnace
or fire-box located over the grate b and sur-
rounded by the water-leg ¢. Said water-leg
is preferably somewhat contracted at its up-
per portion by an offset ¢® for a purpose pres-
entlyexplained. Thefeed-openingc’,through
which fuel is inserted, is made through the
front portion of the water-leg. Above the
water-leg are located the heating-sections d d
d. Said sections are formed so that when as-
sembled they collectivelv constitute a eylin-
der having water-spaces d’ and intermediate
flues arranged in two series, as presently de-
seribed, the flues of each series being desig-
nated ee’ ¢®. The water-space d’ of each sec-
tionis entirely separated from the water-space
of the adjoining section and communicates at
its lower end by means of a pipe f with the
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water-leg and at its upper end by means of
a pipe f’ with. a dome or reservoir g, from
which extend flow-pipes &, that conduct the
heated water to the radiators, the circulation
of the waterbeing from the water-leg upwardly
through each heating-section d into the dome
orreservoirg,and fromthence to the radiators.
The return water from the radiators enters
the lower part of the water-leg through suit-
able return-water pipes 4. The lower ends of
the heating-sections are separated from the
upper portion of the water-leg by a space of
sufficient height to permit the insertion of the
connecting-pipes f.

'he series of flues e e’ ¢* are formed by cast:
ing the sections d with recesses in proximate
sides thereof, the surfaces of said recesses
collecti vely forming the flues,as shownin Figs.
1,2,4,and 5. Thetwoouterflues eof the series
e\tend down tothe lower ends of the sections
between which they are formed, and commu-
nicate with the space between said sections
and the water-leg, so that they receive the
heated products of combustion from the fire-
box, as indicated by the arrows in Fig. 1.

The intermediate flues ¢’ €® terminate short
of the lower ends of the sections between
which they are formed, so that the produets
of combustion pass from the space between the
sections and water-leg only into the two outer
flues e ¢. The upper ends of the outer flues
e e are connected by horizontal passages j 7,
Tigs. 1 and 2, with the two adjacent inter-
mediate flues ¢’ ¢/. Said intermediate flues
e’ and also the flues ¢* are partially subdi-
vided vertically by means of hollow semi-par-
titions k, formed on the recessed sides of the
sections d, the semi-partition % of one section
meeting the corresponding semi-partition & of
the next section, so that the two semi-parti-
tions form an entire partition extending from
the upper end of each intermediate flue nearly
to the lowerendthereof. Thesemi-partitions
do not extend entirely to the lower end of the
sections on which they are formed, but termi-
nate above said lower ends, as shown in Figs.
1, 4 and 5,s0 that spaces exist under their
lower ends for the passage of the products of
combustion from one of the divisions ereated
in each intermediate flue by said partitions
to the other division.

Each of the passages j j, above mentioned
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as connecting the upper ends of the outer
flues e e with the intermediate flues ¢’ ¢, en-
ters one of the divisions of the intermediate
flue with which it is connected, so that the
products of combustion passing from the
outer flue e pass downwardly through one di-
vision of the flue ¢ and then upwardly
through the other division thereof.

The upper portion of each flue ¢’ is con-
nected to the next flue ¢® by means of a pas-
sage j/, so that the produects of combustion,
after passing from the flue ¢’, enter the upper
portion of one of the divisions of the flue €2,
pass downwardly through the said division,
and upwardly through the other division of
the same flue.

The flues e? €2 communicate through open-
ings ! [, Figs. 3, 4 and 5, with the space Dbe-
tween the upper ends of the heating-sections
and the dome or reservoir ¢, so that the heat
remaining in the products of combustion is
partially utilized in the said reservoir before
escaping through a passage m through said
reservoir to the outlet flue or pipe =, con-
nected with the chimney.

It will be seen from the foregoing and by
reference to the drawings that the heat and
products of combustion pass from the fire-box
outwardly into the lower ends of the fluesee,
upwardly through said flues, then first down-
wardly and next upwardly through the flues
e’ ¢, and then first downwardly and then ap-
wardly through the flues ¢* ¢ and finally
emerging through the openings [ [ pass
through the space between the sections and
the dome or reservoir g and out of the appa-
ratus through the funnel or flue 7.

The form of the heating-sections and flues
is such that a very large area of heating-sur-
face is afforded, while the arrangement of the
flues causing the produects of combustion to
repeatedly rise and fall in passing along the
series of sections insures a very complete
utilization of the heat without materially re-
tarding the draft.

The passages j 7 ;' 7/ pass throughthe water-
spaces of the sections in which they ave
formed, and may be cast as parts of said sec-
tions. .

I do not limit myself to the employment of

the particular number of heating-sections

here shown, and may use a greater or less
number. For example, I may dispense with
two of the central sections, using only five,
in which case the escape-openings I would
be preferably made at the upper ends of the
flues ¢’ ¢/. It will be noticed that the said
escape-openingsarelocated at nearly opposite
sides of the apparatus, so that one of the
heated enrrents or streams from the fire-box
impinges against the bottom of the dome at
or near one edge thereof, while the other cur-
rent impinges upon the bottom of the dome
at or near the opposite edge thereof, thus in-
suring a nearly uniform action on all parts
of the dome.

456,747

The central sections d are preferably made
shorter than the outer sections, as shown in
Tig. 1, so as to form a space s over the cen-
tral portion of the fire-box, said space being
higher than the lower ends of the outer sec-
tions, so that the products of combustion im-
pinging against the lower ends of the central
sections pass downwardly, as indicated by the
arrows in Fig. 1; so that larger areas are ex-
posed to the highly-heated products of com-
bustion than would be the case if all the sec-
tions ¢ were of the same length. I do not
limit myself, however, to the described rela-
tive length. of the sections, and may make
them all of the same length, if preferred.

7 represents a cylindrical casing which sur-
rounds the sections d and dome ¢, the lower
end of said casing resting on the offset or
shoulder c®*of the water-leg.

To permit the cleaning out of the flues, I
provide recesses v v, Figs.4and 5, in thelower
portions of the marginsof the sections d, said
recesses forming openings, which permit the
insertion of a scraper into the flues. The
casing r will have openings corresponding to
the recesses v v and provided with movable
covers.

I do not limit myself in all cases to the em-
ployment of the water-leg, it being evident
that the return-pipes.z might be connected
directly to the lower portions of the sections
d, there being one or more return-pipes for
each section. The water-leg is preferred,
however, on account. of the greater area of
heating-surface it affords. The dome g may
also be omitted in a hot-water heater, the
flow-pipes 7 being direcily connected to the
upper ends of the sectionsd. Idonotrecom-
mend the omission, of the dome, however, but
prefer to use it because of the area of heating-
surface which it presents to the products of
combustion that have passed through the
flues of the heating-sections.

‘When the apparatus is used for steam
heating, the reservoir g is essential as a steam-
dome.

I claim— ,

1. In a hot-water heater or boiler, a struct-
ure comprising a series of vertical water-heat-
ing sections placed side by side and having
their adjacent sides recessed to form vertical
flues, which are connected in two series by
passages through the inner seclions, each se-
ries constituting an ascending and descend-
ing conduit adapted to conduct the products
of combustion from a fire-box below the struet-
ure upwardly and downwardly between thin
bodies of water in the sections to an outlet
above the structure, as set forth.

2. In a hot-water heater or boiler, a series
of vertical water-heating sections placed side
by side and having their adjacent sides re-
cessed to form flues, which are connected by
passages through the inner seections, the in-
termediate flues, or those which are located
between the outer ones, being partially sub-
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divided to form descending and ascending
passages by partitions formed on the recessed
sides of the sections, as set forth.

3. In a hot-water heater or boiler, a series
of vertical water-heating sections placed side
by side and having their adjacent sides re-
cessed to form flues, the inner sections hav-
ing passages through their upper portions
connecting said flues, and vertical semi-par-
titions forming ascending and descending pas-
sages in said flues, the central sections hav-
ing outlets at their upper ends communicat-
ing with the flues adjoining said sections, as
set forth.

4. In a hot-water heater or boiler, the com-
bination, with a furnace or fire-box, of a series
of vertical heating-sections arranged side by
side over the fire-box and provided with re-
cessed sides forming a series of flues connect-
ed by transverse passages through the sec-
tions, the outer flues being open at their lower
ends to receive products of combustion from
the fire-box, while the inner flues are open at
their upper ends to deliver the produects of
combustion to an outlet, and a casing inclos-

_ing said series of sections, as set forth.
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5. In a hot-water heater or boiler, the com-
bination, with a furnace or fire-box, of a wa-
ter-leg surrounding the same, a series of ver-
tical heating-sections arranged side by side
over the water-leg, and pipes £, connecting
the lower ends of said sections with the wa-

ter-leg, said sections having recessed sides

forming flues, transverse passages connecting
the flues, and outlets at the upper ends of the
inner flues, as set forth. .

6. In a hot-water heater or boiler, the com-
bination, with a furnace or fire-box, of a wa-
ter-leg surrounding the same, a series of ver-
tical heating-sections arranged side by side
over the water-leg, pipes ff, connecting the
lower ends of the sections with the water-leg,
said sections having recessed sides forming
flues,transverse passages connecting the flues,
and outlets at the upper ends of the inner
Aues,; a dome or reservoir above the heating-
sections, and pipes f’ f/, connecting the up-
per ends of said sections with the dome, as
set forth.

7. The combination, with the vertical heat-
ing-sections having the connected. flues and
the outlet-openings at the upper ends of the
central flues, of the dome or reservoir lo-
cated above the sections and separated there-
from by a space communicating with the said
outlet-openings, said dome having an open-
ing for the escape of the products of com-
bustion from said space, as set forth.

8. The ecombination of the fire-box, the wa-
ter-leg ¢,surrounding the same, and the series
of vertical heating-sections placed side by side
above the water-leg, said sections having re-

cessed sides forming two series of flues, which
are connected at their upper ends by hori-
zontal passagesthrough the sections, the outer
flues of the series commumemtmg at their
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lower ends with the space above the water-

leg, while the inner flues communicate at
their upper ends with an ontlet pipe or pas-
sage, as set forth.

9. The combination of the fire-box, the wa-
ter-leg ¢, surrounding the same, the series of
vertical heatmg-sectlons placed side by side
above the water-leg, the lower ends of the
central sections bem{r arranged above the
lower ends of the outer secmons, said sections
having vertical flues, passages connecting
sald ﬁues and outlets at the upper ends of
the central flues, the outer flues communicat-
ing with the space above the water-leg, as set
forth.

10. The combination of a fire-box, a water-
leg surrounding the same, a casing surround-
ing the Water-leor and e‘d:ent.‘lmor upwardly
therefrom a dome or reservoir in the upper
portion of said casing, a series of heating-sec-
tions located in said casing between the said
water -leg_and dome, conneetlons between
said sections and the water-leg and- dome,
whereby an upward circulation of water is
permitted from the water-leg to the dome
through the sections, said sectionshaving re-
cessed sides forming flues, the outer ones of
which communicate at their lower ends with
the space between the sections and water-
leg, while the inner ones communicate at
their upper ends with the space between the
seetions and dome, the flves between the outer
ones being vertically subdivided into deseend-
ing aiid ascending passages, the ascending
passages of the divided flues being connected
with the descending passages of the succeed-
ing flues by horizontal passages through the
sections, as set forth.

11. A water-heatingsection having recesses
in its vertical sides, hollow vertical ribs %, ex-
tending from the upper ends of said recesses
partly but not entirely to the lower ends
thereof, whereby when two sections are as-
gsembled a flue is formed between them hav-
ing an ascending and a descending passage,
said section having also a horizontal passage
through its upper portion connecting the as-
cending passage at oue side of the section
with the descending passage at the other side,
as set forth.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 10th day of
November, A D. 1890.

E. D. WESTON.

Witnesses:
C. . BROWN,
EwinGg W. HAMLEN,
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