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To all whom it may concern :

"Beit known that I, FREDERIC BoorH Ni1oH-
OLS, a citizen of the United States, residing at
Halifax, in the county of Halifax and Province

5 of Nova Scotia, Dominjon of Canada, have in-
vented new and useful Improvements in Radi-
ating-Flues, of which thefollowingis a specifi-
cation, illustrated in the accompanying draw-
ings, in which—

to Figure 1 is a vertical section on the longer
- horizontal axis of the flat flue, the arrows show-
ing the direction taken by the draft through
the different parts of the apparatus. Fig. 2 is

a corresponding section, showing dampers in

15 main flues closed, shutting off the draft from
the flat flue, and damper in conrecting-pipe or
waste-flue open, with arrows showing draft
through it, the lid in the upper main flue be-
ing open for cleaning the flat flue. Tig.3 isa

20 vertical view on the short axis of the flat flues
arranged in series, Tigs.4 and 5 are plan
views of the upper and lower main flues, re-
spectively. Figs. 6 and 7 show the direction

‘ the draft would take through flat Aues open-

25 ing direct from and to main Hues.

My invention relates to improvements in ra-
‘diating-flues or hot-air flues for heating one or
moreapartments by direct radiation into them,
or to previously heating the air that is after-

30 wardconveyed to theapartmentsto be heated ;
and it consists of one or a series of flat flues
with a piece at the bottom which diverges on
the longest side and converges on the narrow
side as it rises upward from its connection

35 with the main flue that proceeds direct from
the combustion-chamber, whether it be a stove
or a furnace, the top of the flat flue being sur-
mounted by apiece the connterpart of the lower
one, but which, beinginverted, convergeson the

40 longsideand diverges on the short side toward
its connection with the main flueabove. These
main flues are connected by a pipe or flue of
sufficient capacity to carry off all the products
ofcombustion,anditisprovided with adamper.

45 Both the lower and upper main flues are like-
wise provided with dampers placed between
the connecting pipe or flue and the openings
leading to the flat flues, and the upper main
flue has a door or lid immediately over the

(No model.)

opening from the flat flue—or if a series of 5o
them are used over and along the entire length

of thein—for the purpose of brushing off the
soot, the lower main flue having a door forre-
moving it.

So faras I am aware, inall previous arrange- g3
ments for heating by means of the radiation
from pipes, flues, ordrams conveying away the
products of combustion their area of eapacity
or cubie contents has been in all cases very
great as compared with the area of radiating-
sarface presented, and where narrow or flat
flues givingrelatively largerradiating-surfaces
havebeen used, that soon become covered with
soot, it not choked by it, no convenient provis-
ion had been made for cleaning them while 63
combustion was going on, being an obstacle
so great as to preclude their use. Likewisein
hot-air furnaces, from the same causes, the
amount of radiating-surface is so limited that
recourse must be had to very high temperature yo
in order to make them effective, the heat fre-
quently being great enough to partly deoxi-
dize the air and burn the organic matter float-
ing in it, giving rise to disagreeable and un-
healthy products, so much sothat other means
forheating buildingsare fastsupplanting them.
Furthermore, by all of the methods heretofore
used a great portion of the hot products of
combustion pass off and out of the chimney,
without produacing any result, by radiation.

All the disadvantages referred to are in-’
tended to be obviated by my improved flues,
which present a very large area of radiating-
surface as compared with theirinternal capac-
ity—as, for example, around pipe sixinchesin
diameter, having an internal area of capacity
of 28.27 square inches, presents only 18.84
square inches of radiating-surface per inch in
height, whereas a flat lue three-fourths of an
inch between its walls by 37.69 inches, which
will give the same internal capacity, will pre-
sent 706.78 square inches of surface per inch in
height, being a fraction over four times as
much, and this increases in great ratio with
an increase in the diameter of the pipe. Thus
around pipe twelve inches in diameter, having
an internal capacity of 113.09 square inches,
presents only 37.69 square inches of surface
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perinch in height. A flat flue three-fourths of
an inch between its walls, havingthe same in-
ternal capacity, presents 303.06 square inches
of surface per inch in height, or eight times as
much. ’

It will be seen that under the usual condi-
tious of burning fuel for warming buildings a
vast volume of ot vapors passesoff, the greater
part of it not coming in contact with the radi-
ating-flues at all, and consequently producing
no effect, all of which is made available for ra-
diation in my system, As it is obvious that
flues with a space of ouly three-fourths of an
inch between their walls' would become so
clogged as to stop the draft if not frequently
cleaned, a very convenient means for doing it
while combustion is going on has been pro-
vided.

The flat flues, when intended for direct ra-
diation into the room to be warmed, are best
made of sheet-iron, and for anthracite or coke
need not be more than three-quarters of an
inch between the walls, and for bituminous coal
need not exceed one inch. As it would bein-
convenient to make so narrow a flue with ca-
pacity equal to a pipe of even six inches in di-
ameter, it is advisable to obtain the required
capacity by employing a number of them.
Twelve or fifteen inches in longest axis will be
found the most convenient size for most pur-
poses. The height may be more or less, ac-
cording to the height of the apartment in which
itis placed. Roomenough mustalways be left
between the top and theceiling toconveniently
clean the flues.

In Figs. 6 and 7 the arrows show the direc-
tion taken by the draft when entering andleav-
ing narrow flat flues relatively long in the other
horizontal axis, when their openings commu-
nicate directly with the main flues. The dispo-
sition, as proved by experiment, is to take the
most direct course, thus avoiding the spaces
9, leaving them nearly cold. This unequal dis-
tribution of the draft is avoided by the form—
or, more properly, the internal conditions—of
the parts counecting the flat flues with the
lower and upper main flues, which, to distin-
guish them, may becalled ¢draft-distributers,”
and form an essential feature of my invention,
These draft-distributers m n, where they enter
the main flues d %, should be short parallelo-
grams, as seen in I'ig. 5, and the longest side
should correspond with the long side of the flat
flue g. They should have a nipple or other
means of connecting with the main flues, and
from these nipples diverge on the long side
and converge on the short side to their junct-
ure with the flat flue, where another nipple or
other means of conunecting them with the flat
flue should be provided. The draft-distribu-
ters should have a capacity at their open-
ing into the main flues somewhat larger than
the capacity of a cross-section of the flat flue
to insure their conveying sufficient current to
completely sweep through their whole space.
The main flnes should, for the same reason,
have somewhat greater capacity in their trans-
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versesection than the combined capacity of all
the flat flues of a series on a horizontal section
of them. Themain flues should be connected
by a pipe or flue, b, that may be called the
«waste-flue.” This waste-flue should have a
damper, ¢, and both the lower and upper main
flues should have dampers e i placed between
the waste-flueand the draft-distributers. These
dampers may be made in any of the usual
forms that are most convenient, which will de-
pend in great measure on the size of the whole
apparatus. For the main flues, hinging them
at the bottom, as shown in the drawings, will
be found a convenient method.

In first kindling a fire the damper ¢ in the
waste-flue must be open to give a free passage
to the products of combustion, and all comwmnun-
nication with the flat flues cut off by closing
dampers ¢ ¢ in the main flues, as the tar and
other products of the combustion of wood can-
not beremoved after collecting on theflatflnes,
and would soon injure them in many ways.
When the fire gets thoroughly kindled the
dampers ¢ i should first be opened, and then
damper ¢ closed. This will soon heat the flat
flues, which will give out a large amount of
radiated heat, but of no great intensity, as
their combined capacity should be considera-
bly more than double what would be neces-
sary to carry off all the products of combus-
tion, but should not be so largely in excess as
to reduce the hot vapors so low in tempera-
ture as to stop the draft. These flat flues are
so effective that in practice I have found the
same calorific effects produced with one-half
the fuel necessary to produce the same tem-
perature for the same length of time when the
draft was conducted directly oftf to the e¢him-
ney by the waste-flue, which my experiments
have proved to be literally a waste-flue, and
that is the condition presented in all usual ap-
paratus for heating purposes. .

‘When it is necessary to clean the flat flues
the damper ¢ in the waste-flue is opened and
the dampers ¢ ¢ in the main flues are closed,
as shown in Fig. 2, which shutting off all com-
munication with the fire on that side, the door
or lid « over the flat flues can be opened, and
a suitable brush with a long handle is inserted
to brash down the soot, which is afterward re-
moved by opening the lower door or lid, k.
This can be done at any time, even when vig-
orous combustion is going on. Care must be
taken to have these doors tightly closed be-
fore turning on the draft again to the flat flues,
which should be done before shutting damper c.

When attached to a stove to be used for di-
rect radiation the main flues should be made
in the form seen in Tigs. 4 and 5. In using
these flues in combination with a large fur-
nace for heating the air that is afterward con-
ducted to different parts of the building in the
usual way the whole apparatus (including the
waste-flue) should be incased, and have the
pipes or flues for the egress of warm air 8o ar-
ranged in connection with the apertare for the
admission of cold air as to diffuse it uniformly
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up through the spaces between and around | internal-conditions as when madeof sheet-iron,

the hot flues that earry away the products of
combustion. Whatever means are used to in-

case the hot flues, provision should be made.

that easy access can be had to the dampers
and to‘the doors or lids for cleaning the tlues
and regulating the draft..

Instead of the waste-flue extending below, as
shown in the drawings, the main flue d shonld
be longer and wider, as shown by the dotted
lines, extending beyond, and communieate di-
rect with the farnace, or, better still, with a
fire-brick chamber back of the bridge-wall.
The upper main flue, &, should likewise be wider
to allow of two or more waste-flues to connect
them, if greater capacity is required or if it
offer any convenience. If the number be in-
creased, they should each have a damper, and
then become the equivalents of b and ¢ in the
combination. The flues and other parts for
this purpose may be of cast-iron, with the same

and in other respects conform to the same con-
ditions.

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

The door or lid @,immediately over the open-
ing into the draft-distributer n, surmounting a
thin flat lue and door, k, in combination with
dampers ¢ and ¢, arranged as described, so as
to completely isolate the draft-distributers m
and n and the thin flat flue ¢ from the flue b
for the purpose of cleaning the thin flat flues
and dratt-distributers while combustion is go-
ing on in the stove or furnace to which the
said parts are attached, all in the manner and
for the purpose herein specified. _

FREDERIC BOOTH NICHOLS.

Witnesses:

FREDERICK SUMMERS,
DAVID BOUTILIER.
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