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PatenT OFFICE.

FRANK A. CLARKSON, OF DULUTH, MINNESOTA.

HOT-WATER HEATER.

SPECIFICATION forming part of Letters Patent NQ. 669,212, dated March 5, 1901.
Application filed December 7, 1800, serial No. 39,083, (No model.)

To «ll whom Tt may concer:

Be it known that I, FRANK A. CLARKSON,

a citizen of the United States, residing at Du-
luth, in the county of St. Louis and State of

Minnesota, have invented a new and useful

Hot-Water Heater, of which the following is
a specification.

This invention relates to hot-water heaters

of that class having supply and return pipes
extending to and from differeut parts of a
building for heating the latter; and the pri-
mary object of the same is to provide simple
and effective means whereby the fuel heat
will be utilized to its maximum extent with a
minimum consumption and a greater water-
heating surface obtained by the employment
of lower water-legs with extended surfaces ad-
jacent the fire-bed and an upper angular
drum presenting an enlarged surface and
spreadinglaterally a greater distance and ver-
tically a less distance than the ordinary cy-
lindrical heating - drums to thereby more

quickly heat the volume of water contained

in the drum without reduction in the capacity
of the same, but, on the contrary, increasing
the eapacity of the containing-distributer at
the upper portion of the heater without re-
quiring the use of a greater amount of fuel
for maintaining the temperature of the water
therein at the proper degree. |

A further object of the invention 1is to so
dispose the surfaces of the lower legs and the

lower opposite portions of an upper distribu-

ter or drumn that the tabular conveyers con-

necting said surfaces and members and
crossed above the fire-bed may be made up

in each instance of two pipe-sections exclu-
sively and differing in length and meeting
said surfaces at an angle of about ninety de-
orees, the pipe-sections being connected to
each other by a single approximately right-
angular union.

A further object of the invention 18 to pro-
vide simple and durable means for rendering
the operation of a hot-water heater more ef-
fective generally and facilitate the assem-
blage of the several parts as well as to intro-
duce certain adjustable features therein in
relation to the grate, which is composed of
tubular bends connected to a portion of the
returns and to one of the legs and horizon-

| tally disposed to serve as the sole grate

means.

With these and other objects and advan-
tages in view the invention consists in the
construction and arrangement of the several
parts, which will be more fully hereinafter
described and claimed.

In the drawings, Figure 1 1s a transverse

vertical .section of a hot-water heater em-

bodying the features of the invention. FKig.
9 is a longitudinal vertical section of the
same. Fig. 3 is a horizontal section taken in
the plane of the line a «, Fig. 1. Fig. 4 is a
sectional side elevation of a portion of the
heater shown broken away. | |
~ Similar numerals of reference are employed
to indicate corresponding parts in the several
Views. .

The numeral 1 designates a surrounding

jacket or casing of either brickwork or metal

and including in its arrangement the usual
ash-pit 2, a fire-space 3 above the latter,and
an upper heating-space 4, containing the dis-
tributing-dram or water-containing device.

In the opposite sides of the jacket or casing,

near the front and rear ends, vertical slots o
are formed and adjustably receive grate-sup-
porting bars 6, extending transversely of the
heaterand held immovable by plugs 7,inserted
between either the upper and lower edges of
the said bars and the upper and lower end

walls of the slots, the plugs and bars being

of such width as to entirely fill the slots and
avoid the formation of openings at points
that might interfere with the draft of the
heater. The grate-bars 8 are rested at oppo-
site extremities on the said bars 6, and in
this instance said grate-bars are formed of

“tubular lengths with terminal bends and are

preferably twelve in number, made up of six
couples. When the supporting-bars 6 are at
their highest elevation,the grate-bars are dis-
posed in their maximum vertical position and
in line with the lower ends of legs 9 on oppo-
site sides of the interior of the heater and
running almost full length of the latter,with
their rear ends exposed through the back of
the casing or jacketand provided with hand-
holes 10, fitted with closing serew-plugs 11, so
that said legs can be easily cleaned when nec-

essary. The inner lower walls 12 of the legs
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are in the main vertical and form the oppo-
site lower side walls of what may be termed
the ‘‘fire-box,” the upper portions 13-of said
walls being upwardly and inwardly cuarved
to provide overhanging heating-surfaces and
cause the flame and heated particles of com-
bustion to be centralized and prevented from
having too sudden lateral deflection and also

thereby materially increase the length of the

sald portions of the legs at a point nearestthe
greatest heat center and more quickly raise
the temperature of the waterin the legs. The
actual size of the fire-box may be said to ex-
tend from the plane of the grate-bars to the
upper inner terminals of the portions 13 of
the lower side walls of the.legs, and the ca-
pacity of the said fire-box may be increased
by lowering the supporting-bars 6 to the
lower ends of the slots 5, or this depression
of the grate-bars may be required at different,

times to allow the heater to be thoroughly

cleaned or repaired by the substitution of

new grate-bars in the event that the old ones

bum out. The uppermost inner portions 14
of the side walls of the legs extend npwardly
and outwardly at an angle of inclination to
fiat tops 15, and over which the particles of

combustion slip off in a laterally-expanded

condition for heating the elements above,

and which will be more fully hereinafter de-
d. The terminals of the grate-bars:
arve respectively connected to one of the legs:

scribed.

and to a return-pipe 15 at the rear of the fur-
nace, and for the purpose of changing the po-
sition of the grate-bars,as heretofore set forth
or disconnect the same for the substitution
of new ones suitable connecting-joints will be
provided in relation to the connected termi-
nals of the said bars. Entering the opposite
side portionsof the jacket or casing and com-
municating with the lower portions of the
legs are a plurality of valved return-pipes 16,
which, with the pipe 15, will be equalin nam-

ber to the number of compartments heated:

in a building in which the heater is located,
1t being obvious that one of these pipes may
serve as an initial feeding means from a pri-
mary source of supply. It will also be un-

derstood that only a portion of the said pipes.
may be used, if desired, withont impairing
the circulation of the heater by shutting the

valve attachments thereof to avoid the waste
of heat in compartments that may be unoc-
cupied, forinstance, or in portions of a build-

ing where heat 18 not at all times desired.

In the upper portion of the heating-space 4
adrumordistributing-receptacle 17 is mount-
ed and has the rear end exposed through the
rear portion of the jacket or casing and sup-
plied with a hand-hole 18, fitted with a screw-

plug 19, and the front accessible by means of

an upper front door 20, the said front end be-
ing also supplied with a hand-hole 21, fitted
with a screw-plug 22. This drum or recep-
tacle 18 in the form of an inverted flattened
triangular pyramid, with the downwardly-ex- |

l
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with the central longitudinalline of the grate-
bars below, and the lower upwardly and out-
wardly inclined sides 23 provide an extended
heating-surface, with which the water con-
tacts, and by reason of the lateral spread of
the water in this drum or receptacle and the
reduction of the vertical extent of the col-
umn as compared to the ordinary drum con-
structions it will require less time and the

70

75

consumption of less fuel to heat the waterin

this dram or receptacle to the necessary high
degree of temperature, and, furthermore, by
the greater expanse oif this improved dis-
tributing device the particles of combustion
in their highly-heated condition will have a
longer contact and heating influence with re-

Iation to the said lower sides of the same.
Between the upper portions 14 of the inner

walls of the legs and the lower inclined sides
23 of the drum or receptacle series of con-
veyers 24 are interposed, comprising a se-
ries of three longer pipes 25, attached to the
said portions 14 of the legs and having an up-
ward angle of inclination.
the said mde% 23 of the drum or receptacle
are shorter pipes 26, which have an outward
inclination and are connected to the upper

ends of the longer pipes 25 by approumdtely

right-angular unions 27, the entire series al-
terna.tely_ Crossing each other or the series
starting from the leg on one side having a di-
rection toward theside of the heater on which

the opposite leg is located and those from the

Dependmw from .
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latter leg reversely extending toward the side -

, | of the heater against which the first-named

leg 1s disposed, whereby a greater number of
conveyers can be mterposed between the legs
and the drum or receptacle within a given ex-

tent and in the best circulatory pO‘ilLlOﬂ POSSI-

ble. The advantage of the angular construe-
tion of the pm*tions 14 of the inner walls of the

| legs .and the lower sides 23 of the drum or re-

ceptacle is that the ingress of the water from

thelegsinto thelower terminalsof the convey-

ers connecting therewlith and the egress from
sald conveyersinto the drum or receptacle can
be carried on without impediment or obstruc-
tion,because theendsof thelonger and shorter

pipes connecting directly with the said legs
and druimn sides 23 as set forth have a straight

ran without the resistance of interposed el-

bows or curves, and the inclination of the
longer pipes 25 being comparatively gradual

and not abrupt will allow the water as heated
to more quickly ascend therethrough and
permit a greater quantity to be exposed in

| each pipe length over the fire-bed below. An-

other very important advantage obtained by
the assemblage of the parts of each conveyer
as set forth is that only two lengths of pipes

| are necessary to complete the connection be-

tween the legs and the drum or receptacle,
and the connected ends of the pipes 25 and
26 are disposed at about an angle of ninety
degrees to the portions 14 of the legs and the
sides 23 of the drum, and as the pipes extend

teudlllﬂ‘ apex dnectlv in vertical alinement i away in straight lines from said portions and

105

IIO

115

120

1235

130




10

15

20

30

35

40

50

33

60

668,212

sides at the same angle a single union only is
required to attach the pipes to each other.
The upper end of the drum or receptacle is
flat, and therefrom extend a plurality of de-
livery or feed pipes 28, which have valves to
control the passage of water therethrough,
the number of these pipes corresponding to
the number of the return-pipesheretofore set
forth, and, as before stated in connection
with the latter, thesaid delivery or feed pipes
can be shut off at will and their use decl-
mated as desired when not required for use.
Rising from the top of the jacket orcasingis

a smoke-pipe 29, and it will be observed that

direct passage to the same of the particles of
combustion and smoke from the fire chamber

or bed below is obstructed by the position

and form of the drum or receptacle 17 and
that the said particles of combustion and
smoke must first pass around the sides of the
drum and completely envelop the latter be-
fore reaching said pipe 29 and also thor-
oughly pass through and around the convey-
ers,and thereby utilize the full caloric effect of
the fuel. The fire-bed is also made accessi-
ble by means of a door 30, and by opening
the same and the door above, heretofore set
forth, the heater can be cooled, if desired,
and cleaned.

The preferred form and arrangement of the
improved heater have been shown and de-
seribed; but it is obviously apparent that
changes in the form, size, proportions, and
minor details may be resorted to without in
the least departing from the principle of the
invention.

Having thus described the invention, what |

is claimed as new 18—

1. In a hot-water heater, the combination
of a grate, interiorly-disposed longitudinally-
extending water-legs on opposite sides of the
orate and having the upper portions of the
inner sides arranged at an outward angle
of ineclination, aun upper drum or receptacle
having lower angular sides, a plurality of
series of conveyers connecting the said upper
angular portions of the inner sides of the legs
and the lower angular sides of the drum or
receptacle, the conveyers extending from the
legs alternately in reverse directions and
crossing each other and ‘each conveyer com-
prising a short and a longer pipe length re-
spectively connecting with the drum sides
and the upper inner portions of the legs in
planes at right angles thereto and attached to
each other by a single approximately right-
angular anion, and distributing and return
devices.

2. In.a hot-water heater, the combination
of legs, an upper drum or receptacle, the legs
having inner and the drum lower angular

“sides, and series of conveyers connecting the

said angular sides of the legs and drum, each
conveyer comprising a short pipe length ar-
ranged in a plane at a right angle to the one
angular side of the drum or receptacle and a

longer length of pipe at a similar angle to the

inner side of the leg, the pipes being straight
and attached toeach other by asingle approxi-

- mately right-angular union.

3. In a hot-water heater, the combination
of legs having the upper portions of the inner
sidesarranged at an outward angle of inclina-
tion, a drum having lower angular sides, and
conveyers in the form of separate pipe-sec-
tions connecting the said angular side por-
tions of the legs and drumn, the angle of the
said side portions of the legs being in sach
relation to the angularsides of the drmun that
each pipe-section can be made up of two pipe
lengths exclusively having a different extent
and both straight and in planes at right an-
oles to the parts with which they connect, the
pipe lengths being connected to each other
by an approximately right-angular union.

4. In a hot-water heater, the combination
of a grate, interiorly-disposed longitudinally-
extending water-legs on opposite sides of the
agrate and provided with inner lower side por-
tions vertically disposed and terminating in
upper inwardly-curved members with which
upper outwardly-inelined. portions connect,
an upper inverted triangular pyramidal-
shaped drum centrally disposed and project-
ing laterally in opposite transverse direc-
tions, conveyers connecting the upper inner
portions of the legs and the lower angular
sides of the drum arranged in series and al-
ternately crossing each other in reverse di-
rections, and distributing and return devices.

5. In a hot-water heater, the combination
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of a grate made up of a horizontally-disposed

series of pipe lengths in continnous commau-
nication, longitudinally - extending legs ar-
ranged on opposite sides of the grate and hav-

ing a portion of the inner sides thereof ex-

tending inwardly over and above the grate
and also having the upper portions of the said
innersidesinclined outwardly,an upperdrum
or receptacle having lower downwardly and
inwardly inclined sides, a plurality of series
of conveyers connecting the upper inner in-
clined portions of the legs and the inclined
sides of the drum or receptacle and alter-
nately extending in opposite directions and
crossing each other, return-pipes connecting
with the legs and with one terminal of the
agrate, the remaining terminal of the grate be-
ing attached to one of the legs, and distrib-
uting or feeding pipes extending away from
the drum or receptacle.

6. In a hot-water heater, the combination
of a casing having slots in opposite sides
thereof near the ends of the same, supporting-
bars vertically adjustable in the said slots, a
ograte held by the said supporting-bars, and
water-holding devices adjacent to and above
the grate.

7. A water-heatercomprising opposite legs,
an elevated drum located over the space be-
tween the legs, and a series of pipes or con-
veyers connecting each leg with the drum,
the pipes or conveyers in the two series being
crossed between the horizontal planes of the
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legs and the drum, and each pipe or conveyer
consisting of straight pipe-sections connected
bv an angle-coupling or elbow.

8. A water-heater comprising opposite legs,
an elevated drum located above the space be-
tween the legs, and a series of pipes or con-
veyers connecting each leg with the drum,
each pipe or conveyer consisting of a major
pipe - section and a minor pipe-section ar-
ranged in angular relation and connected by
a singlecoupling orelbow,corresponding pipe-
sections of each series being arranged in a
common plane, and the planes of the corre-
sponding sections of the two series belng ar-
ranged to intersect between the hortzontal
planes of the legs and the drum.

9. A water-heater comprising opposite legs
and a superjacent drum, and a series of con-
veyers connecting each leg with the drum,
each conveyer consisting of upper and lower
pipe-sections connected by a single coupling
or elbow, the lower pipe-sections of each series
being arranged in a common inclined plane

extending upward and inward over the inter-

869,212

| val between the legs to a point beyond the

plane of the corresponding pipe-sections of
the other series.

10. A water-heater comprising opposite legs
and a superjacent drum, and a series of con-
veyers connecting each leg with the drum,
each conveyer consisting of upper and lower
pipe-sections connected by a single coupling
or elbow, the lower pipe-sections of each se-
ries being arranged in a common inclined

| plane extending upward and inward over the

interval between the legs to a point beyond
the plane of the corresponding pipe-sections
of the other series, and said lower pipe-sec-
tions of the two series alternately disposed
on the line of intersection.

In testimony that I claim the foregoing as
myown I have hereto affixed my signature in
the presence of two witnesses.

FRANK A. CLARKSON.

Witnesses:
JOHN COVENTRY, .
THERON G. BARTHOLOMEW.
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