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To all whom 1t may concern.:

Be 1t known that I, Ore NELson, a citi-
zen oI the United States, residing at the
city of Mankato, in the county of Blue
Tarth and State of Minnesota, have in-
vented certain new and useful Improve-
ments 1in Fresh-Air Injectors for Kurnace
Heating and Ventilating, of which the fol-
lowing 1s a specification.

My 1invention 1s intended to provide a
means whereby the fresh outside air 1s sup-
plied in connection with the inside return
alr to ventilate that type of furnaces known
as warm air furnaces.

It 1s known that in the present construc-
tion of warm air furnaces the fresh outside
alr supplied to the hot air chamber which
surrounds the fire box of the furnace 1s not
sufficiently heated 1n order to 1insure a
steady upward flow and therefore much of
this air instead of accomplishing the desired
result is directed by backward flow into the
inside return air pipe. By my 1invention
this difficulty i1s obviated and the fresh out-
side air 1s admitted in such a manner that

1t 1s sufficiently heated before it 1s actually
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delivered into the heated air of the furnace
thereby producing constant flow upward
and presents no opportunity to flow back-
wardly up the inside air pipe.

The construction briefly stated provides

for an air pit under the furnace beneath
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the ash pit, a covering over the air pit, an
alr pipe communicating with the air pit
and outside atmosphere, a plurality of pipes
leading from the air pit into a hot air cham-
ber to a point in a plane near the top of
the fire box, with their openings projecting
upward so that the cold or fresh air enter-
ing the air pit is carried upward through the
pipes and delivered at such a position that
1t 18 warmed during its travel and insures a
constant flow upward as desired, with no

- possibility of descending and flowing up the

pipe communicating with the inside air.

Another important point. is to so con-
struct the injector pipes, that is the pipes
carrying the outside air into the furnace,
that the total cross-sectional area of these
pipes is no greater than the total cross-sec-
tional area of the outside air pipe. This
insures a perfect and equal flow with no
effect of back pressure nor allows the air to
travel so rapidly up the injector pipes that it
is not sufficiently heated.
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means of accomplishing the object of my in-
vention is clearly shown and described 1n
connection with the annexed drawings and
tollowing specification.

Figure 1 sets forth my invention applied
to a furnace. Fig. 2 is a detailed view
partly in section and elevation of the 1n-
vention. Figs. 3, 4 and 5 1llustrate respec-
tively front elevation, plan and side eleva-
tion on an enlarged scale, of the head of the
injector tube.

The furnace illustrated in Fig. 1 to which
my invention is applied 1s constructed along
the usual general type, including fire box,
ash pit, etc. Located under the ash pit and
beneath the floor £ is an air pit ¢ to which
communicates from the outside atmosphere
a pipe ¢. Covering the air pit ¢ is a metallic
plate b having a plurality of openings there-
through into which are secured the vertical
injector tubes or pipes a, which extend up-
ward to a height nearly to the top of the
fire box, and located around its outer sur-
face. The upper extremity of each of the
injector pipes 1s formed into a head ¢ In-
teoral with the main body of the pipe, and
so constructed as to diverge the circular
form of the pipe into a contracted mouth
with an elongated elliptical opening / as
clearly illustrated in Figs. 3, 4 and 5, the
head structure ¢ being preferably made by
continuing the cylindrical wall of the tube
or pipe ¢ adjacent the fire box upwardly mna
tangential line to its main body as at A and
the diametrically opposite wall converged
inwardly and upwardly toward the fire box
as at 7. This thereby forces the metal of the
side walls % upward and outward from the
body of the tube or pipe ¢ and conclusion-
ally forms the desired elongated elliptical
exit opening /. (See Figs. 3,4 and 5.) This
thereby gives the incoming air a spray-
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Ing or scattering motion and mingles it with

the previously warmed air from the inside
alr pipe d, and giving a constant upward
motion. Not only does this head construc-
tion accomplish the spraying motion of the
admitted air, but directs the said admaitted
alr against the hot outer walls of the fire
box by reason of the converging wall 7, and
thereby insures a more ready heating of the
admitted air than otherwise would be the
result if the head structure was straight or
cylindrical. The admitted air 1s ejected 1n

a wide relative thin stream against the hot
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The specific structure illustrating one | outer walls of the fire box, thus making 1t
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theretore possib]
alr and not only partial quantities of it.
Therefore, by my invention I obtain a prac-
tically perfect construction and warm the
desired places to be heated in the building
without any remote possibility of chﬂhno'
the said desired places. Any number of these
pipes ¢ may be placed around the body of
the furnace, but their total cross-s ECthl’lal
area must not be greater than the total cross-
sectional area of pipe e. DBy this means a
sure and positive flow of fresh air is msured.

The above description cites the specific
cdetails of construction, but a more complete
understanding of my invention can be ob-
tained by 110’[1110 the operation which 1s as
tollows:—The furnace assumecd to be 1n
operation and the several parts in position,
the fresh outside air is admitted into the
air pit ¢ through the medium of the pipe ¢
and flows HpW‘II‘d into the various injector
pipes @ which owing to their height are
heated by the fire 1n the turnace and 1mpart
a corresponding heat to the pipes a which
thereby heat the 1incoming outside air and
cause 1t to proceed upward to be sprayed
into the heated air of the furnace and car-
ried off through suitable pipes and flues into
the building for its desired function. The
1nside air Whlch enters the furnace enters
through the pipe ¢ (from the atmosphere
w1thm the room, or cellar in which the fur-
nace Is 1tur1ted) which 18 positioned above
the air pit and covering 6 and ftllowcs the
inside air to be mmOIed with the incoming
fresh air and carried upward to be used in
heating the building.

Of course other forms may be suggested
to the average mechanic conqtruc’cmﬂ* this
device and I do not limit myself to the spe-
ciic structure described and shown.

What I claim and desire to secure by Let-
ters Patent 1s as follows:—

1. In combination with a hot air furnace,
comprising a heater with a fire-pot, and a
combustion chamber, a casing surrounding
and spaced from the same to form a hot
alr chamber, an air pit located beneath said

heater, and having a cold air pipe leading

‘heremto a plurality of injector tubes or
PIpes substfmtnlly cylindrical terminating
into contracted mouths having elonfrated
ex1t openings so as to give the air a spraying
action, said injector tubes or _pipes leadmo
from the air pit into the hot air chamber.

2. In combination with a hot air furnace,
comprising a heater with a fire-pot, and 2
combustion chamber, a casing SUI‘I‘OHHC]_H}O
and spaced from the same to form a hot-air
chamber, an air pit located beneath said
heater, and having a cold air pipe leading
thereinto, a plurality of imjector tubes or
pipes ftssocmted with the air pit and ter-
minating 1n the hot air chamber, said 1n-
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e to heat all of the ejected | mouths with elongated exit openings so as

to spray the air.
3. In combination with a hot air Turnace,
comprising a heater with a fire-pot, and a

combustion chamber, a casing surrounding

and spaced from the same to form a hot air
chamber, an air pit located beneath said
heater, and having a cold air pipe leading
theremto a Dlumhty of injector tubes or
pipes substmtmllv cylindrical and terminat-
ing into contracted mouths having elongated
exit openings so as to spray the air, said in-
jector tubes or pipes leading from the air
pit and terminating in the hot air chamber
in a plane commdmo with the top of the
fire-pot.

4. In combination with a hot air furnace,
comprising a heater with a fire-pot, and a
combustion chamber, a casing Surroundm@
and spaced from the same to form a hot
air chamber, an air pit located beneath said
heater, and havmfr a cold air pipe leading
theremte ) plurahty of injector tubes or
pipes termmwtmcr into heads with contract-
et mouths hfwmo elongated exit openings,
said heads hwmo' a plurahty of walls one
of which 1s so formed as to direct the ad-
mitted air against the walls of said fire box,
and sald mJector tubes or pipes leadlng
from the air pit into the hot air chamber.

5. In combination with a hot air furnace,
comprising a heater with a fire-pot, and a
combustion chamber, a casing surrounding
and spaced from the same to form a hot air
chamber, an air pit located beneath said
heater, and having a cold air pipe leading
theremto,, p]urahty of 1njector tubes or
pipes substqntmlly cylindrical terminating
into integral heads with contracted mouths
having eloncr‘lted exit openings, said heads
havmﬁ* a plumhty of walls, one of which 1s
so formed as to direct the admitted air
against the walls of said fire box, and said
111]ect0r tubes or pipes leading ‘from the
alr pit into the hot air chamber.

6. In combination with a hot air furnace,
comprising a heater with a fire-pot, and a
combustion chamber, a casing surrounding
and spaced from the same to form a hot air
chamber, an air pit located beneath said
heater, and having a cold air pipe leading
thelemto a plumhty of injector tubes or
pipes terminating into heads with contract-
ed mouths hfwmo elongated exit openings,
saicd heads havmﬂ a plurahty of walls one
of which is in line with said tube or pipe
and another converging toward the in line
wall, and said 1111ect01‘ tubes or pipes leading
from the air pit into the hot air chamber.

7. In combination with a hot air furnace,
comprising a heater with a fire-pot, and a
combustion chamber, a casing surrounding
and spaced from the same to form a hot air
chamber, an air pit located beneath said

jector tubes or pipes having contracted | heater, and having a cold air pipe leading
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thereinto, a plurality of injector tubes or | thereinto, a plurality of injector tubes or

pipes substantially cylindrical terminating
into integral heads with contracted mouths
having elongated exit openings, said heads
having a plurality of walls one of which is
in line with said tube or pipe and another
converging toward the in line wall, and said
1njector tubes or pipes leading from the air
pit into the hot air chamber.

8. In combination with a hot air furnace,
comprising a heater with a fire-pot, and a
combustion chamber, a casing surrounding
and spaced from the same to form a hot
alr chamber, an air pit located beneath said

15 heater, and having a cold air pipe leading

pipes substantially cylindrical terminating
into integral heads with contracted mouths
having elongated exit openings, said heads
having a plurality of walls one of which 1s
tangential with the said tube or pipe and
another converging inwardly and upwardly

toward the tangential wall, and said injector

tubes or pipes leading from the air pit into
the hot air chamber.

OLE NELSON

Witnesses:
Jxo. C. Nog,
-~ ReBECCcA FUNEK.
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