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UNITED STATES

PateEnT OFFICE.

THOMAS C. ANDREWS, OF NEW YORK, N. Y.

STEAM-BOILER AND WATER-HEATER.

" SPECIFICATION forming part of Letters Patent No, 490,940, dated January 31, 1893.
Application filed October 24,1892, Rerial No. 449,827, (No model.)

To all whom it may concern:

Be it known that I, THoMAS C. ANDREWS,
of New York city,in the county and State of
New York, have invented a new and useful
Steam-Boiler and Water-Heater, of which the
followingisafull, clear,and exact description.

‘This invention relates to an improvement
in boilers for the evolution of steam, or the
heating of water, and ecirculation of the lat-
ter for house warming and similar uses; and
consists in the peculiar construction of parts,
and their combination, as is hereinafter de-
scribed and claimed.-

Reference isto be had tothe accompanying
drawings forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is a front perspective view of the
improved boiler; Fig. 2 is a view in vertical
section, on the line 2—2 in Fig. 3; Fig. 3isa
plan view in section on the line 3—3 in Fig.
2, with parts broken away; Fig. 4 is a plan
view in section on the line 4—4in Fig. 2, also
with parts broken away; Fig. 5 is a sectional
plan view of the lower portion of the boiler,
showing a modified form of construction; Fig.
6 is a similar view of the modified form of
boiler, showing parts near the top of the same;
and Fig.7 is an enlarged broken vertical sec-
tional view of part of the preferred form of
boiler, taken on the line 7—7 in Fig. 3.

The boiler is preferably formed of cast
metal in several sections A, B, C, and D,
which arerectangnlarin form externally, and
are assembled in a tier when the boiler is
completed for service. The similar sections
B, are parallel on their top and bottom sides,
and have transverse vertical walls ¢, intro-
duced at a proper distance from each side,
thereby produeing an oblong chamber b, be-
tween the outerside wallsand the partitionsa.

In each boiler section B, a rectangularring
wall ¢, is held, with its sides parallel tothe ex-
ternal walls of the section, by the juneétion of
its top and bottom edges with the top wall d,
and bottom wall e, of said section.

The ring wall ¢,of each boiler section B is
made of such proportionate dimensions dia-
metrically considered, that a suitable water
space ¢ is afforded between the ring-walland
partition walls a, and front and rear walls of
the section, as indicated in Fig. 3.

Across -the rectangular opening encom-
passed by the ring-wall ¢ of each boiler sec-
tion B, a series of spaced and parallel tubes 53
h,are formed and integrally connected at their
ends to the opposite sides of said wall, that
is apertured in alignment with the passage
through each tube, thereby permitting fluid
in the space g, of each section to freely circu- 6o
late through all the tubes therein. .-

To establish a free communication between
the boiler sections B, there are aligning circu-
lar apertures ¢, formed in the top walls d,and
bottom walls e, of the same, and concentric 65
with these circular holes an annular groove
is produced in each wall face oppositely, so
that a gum or other suitable joint ring m may
be embedded in the surrounding groove or
recess of each aperture and afford means to jyo
seal the joints between the water spaces g,
when the several chambers B, are assembled.

It is essential that the spacesoroblong cham-
bers b, should be rendered' communicating;
to effect which apertures n, are formed in the vz
top and bottom walls of each section B, op-
positely, as represented in Fig. 7, and sealing
joints are therefor provided consisting of-em-
bedded rings o, similar to the rings m. = .. :

The boiler section A, is made rectangular 8a
in contour and of similar dimensions later-
ally to the sections I3,s0 that it will be adapted
to rest upon the top face of the uppermost
section B, when the boiler is complete. - There
are transverse partition walls a, formed in 8j
the section A, that are in the same vertical
planes with the similar partition walls of the’
sections B. _ .

The top and bottom walls of the section A,
are parallel, and extend throughout the area jo
of the section except where centrally aper-
tured to receive a smoke stack A’, that is
shown broken in Fig. 2, the aperture men-
tioned being produced vertically in the boiler
section A, by the formation of an integral.gs
collar wall p which joins at its ends with the °
top and bottom walls of the section A.

Apertures (not shown) are produced in the
lower wall of the boiler section A, in vertical
alignment with the apertures <, n, of the sec-. 100
tions B, thus affording a free passage for wa-
ter between the outer chambers g of the sec-
tions A, B, and also of the water spaces g,
therein, and joint rings are furnished for



IO

s

20

23

30

35

40

45

50

55

60

these holes to prevent leakage between the
sections. .

The boiler section C, is of greater height
than the sections B, above it, and constitutes
the fire box of the boiler, having the division
walls a, and ring wall ¢; which latter forms
the sides of the fire chamber, and is aper-
tured at the front above the grate barsr, that
are horizontally supported at their ends and
are of any preferred form.

There are two transverse water circulating
tubes A, formed or secured- in the boiler sec-
tion C, near the sides of ring wall ¢, and at
the front this section is apertured to afford
a stoke-hole s, see Fig. 4, that is furnished
with a door &, of ordinary form. (See Fig.1.)

Below the boiler section C, a base section
D, is located, wherein an ash-pit w, is pro-
duced directly beneath the grate bars r, by a
ring wall ¢, that isin vertical alignment with
the similar walls ¢, of the upper boiler sec-
tions C, and B, and a door %, is furnished for
the removal of ashes from the base section,
(see Fig. 1.)

The top and bottom walls of the boiler.sec-
tions C, D, are apertured to afford water pas-
sages which align with the similar apertures
2, 0, in the upper sections, and these should
be in like manner protected with sealing
joint rings.

Transverse partition walls @, are formed in
the base section D, which depend a proper
depth from the top wall of the section, as
shown in Fig. 2, the spaces a’, allowed below
the free lower edges of these partitions af-
fording communication between the outer
spaces or chambers b, and the annular water
spaces ¢. .

Hand hole apertures v, are formed in the
boiler sections B, at the front by preference,
to allow the introduetion of a proper imple-
ment for the removal of soot accumulation,
which hand holes are normally closed by cap
plates v’, secured removably in place by an
suitable means. s

There are vertically aligning and perfo-
rated lugs w, formed exteriorly on the sides
of the boiler sections A, and D, for the recep-
tion of clamping bolts w’, that are furnished
with serew ends and nuts on said ends, where-
by the assembled boiler sections A, B, C and
D may be drawn into close connection and
so maintained.

From the sides of the boiler sections on the
top edge of each section where they engage
each other, a projection orledge X, is formed,
which is adapted to receive and retain fire-
proof joint putty or cement that will seal the
joints between the sections and render them
intact, so that there will be no ecrevices be-
tween to vitiate draft or permit the escape of
sparks. ‘

.- The transverse water circulating tubes A,
may be made of various forms in cross sec-
tion, that preferred and shown consists in
providing each tube with parallel sides, flat-
tened top, and rounded bottom faces, see

490,940

Fig. 2, which will avoid improper draftim-
pediment and permif tubes of proper capac-
ity to be employed. As shown, the tubes P,
are staggered, or so located in the respective
sections B, and C, that those of one section
will not vertically align their sides with the
tabes of an adjacent section; the object of
which arrangement is to cause an intimate
contact of heat evolved in the fire-box, with
the exteriors of the tubes as it passes up-
wardly to the stack A’.

The top wall of the section A, is perforated
above the water chambers g, b, and water eir-
culating pipes ¥, 2, are connected with said
perforations, the pipes v, being adapted to
receive water from the water spaces ¢, and
the pipes 2, return water to the boiler which
has been projected from the water spaces g.

In service, the boiler being properly erected
in a lower story, or cellar of a building thatis
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to be heated, and the water pipes ¥, z, extend-

-ed and connected with suitable heat radiat-

ing devicesin the rooms of the building above
the boiler, it will be seen that the evolution
of heat in the fire-box by combustion of fuel

9o

in it, will speedily raise the temperature of -

the water that has been introduced in the wa-
ter spaces of the boiler by any proper means
(not shown). As the water is expanded, it
will be forced upwardly through the pipe ,
and heat radiators connected therewith, the
cooled water flowing back by gravity down
the pipe 2, into the connected oblong water
chambers b, and from the latter upwardly at
the base of the boiler, into the annular water
spaces ¢, to be again expanded by heat.

In Figs. 5 and 6, there is a single return
water chamber b, provided for each boiler sec-
tion B’ D’, which chambers are preferably lo-
cated at the rear side of the boiler, or opposite
the fire-door and other doors in the same, the
arrangement for water circulation being simi-
lar to that shown in the preferred construc-
tion before explained.

The modified construction is to be used only
when a small water heater is desired, and a
large quantity of water isnottobe circulated.

It will be evident that if the tubes %, are
made of material that will be sufficiently
strong, and the water feed is restricted, steam
of low pressure may be produced and circu-
lated for heating purposes, the pipes y, con-
veying the steam to radiators, and the pipes
#, returning the condensed water in an obvi-
ous manner.

It is claimed that the particular arrange-
ment of parts is of great advantage in the
production of cheap and economical steam
and hot water boilers; the provision of the
return water chambers b, serving a useful
purpose in that the cooled water as it is re-
turned from eirculation in the house, receives
some heat from the partition walls @, and

serves as a water jacket for said walls, so as -

to avoid loss of heat on the sides of the boiler.
Furthermore, the large spaces afforded for

water circulation in the boiler sections, pre-
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vent impediment of circulation occurring in
it while in service, and as there isnomachine
fitting needed in the construction, of any
amount, the device can be produced atalower
initial cost

Having thus fully described my invention
what I claim as new, and desire 10 secure by
Letters Patent, is—

1. A boiler, comprising a pluarality of sec-
tions superposed and secured together, a cen-
tral heat compartment in the several sections,
a hot water chamber around the heat com-
partment in each section and all made to com-
municate, and communicating water return
chambers exterior of the hot water chambers
andequalin width therewith,substantially as
described.

2. A boiler, comprising a plurahty of sec-
tions superposed and secured together, a cen-
tral heat compartment in each section, a sur-
rounding integrally formed hot water cham-
ber next to the heat compartmentof each sec-
tion, a return water chamber at each side of
the hot water chamber of section, and inte-
gral therewith connections between the hot
water chambers, connections between the re-
turn water chambers, a series of transverse
spaced tubes in the central heat compart-
ments,a fire box section belowsaid tubes, and
an ash-plt section below the fire-box section,
substantially as described.

3. In aboiler, comprising a plurality of sec-
tions superposed and secured together, a stack

in the cap section, an ash-pit in the base sec-
tion, a fire-box in the section above the ash-
pit section, a series of transverse tubesin the
boilersectionsintermediate of the capsection

-and fire-box section, doors for the tubed sec-
tions and for the fire-box and ash-pit sections,

hot water chambers around the central heat
compartment in the boiler sections, return
water chambers exterior of the hot water
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chambers, all the chambers communicating, .

and ecirculating pipes for the water chambers,
substantially as deseribed.

4. A composite boiler made up of a series of
superposed rectangularsections held together
by bolts, a central heat compartment in each
section, a draft stack on the top section, an
ash-pit in the base section, a fire-box in the
section above the ash-pit, grate bars in the
fire-box section, doors for the two lower sec-
tions, transverse tubes in the boiler sections
intermediate of the ecap and fire-box sections,
a hot water chamber around the heat com-
partment of eachsection, which chambers are
in communication, refurn water chambers on
the sides of the boiler-sections exterior of the
hot water chambers, and communicating with
each other and alsowith the hot water cham-
bers in the basesection of the boiler, substan-
tially as deseribed.

THOMAS C. ANDREWS.

Witnesses:

H. J. ENNIS,
P. K. DONOHUE.
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