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UNITED STATES PATENT OFFICE.

CHARLES B. LOVELLS;.S OF XVORTIH\TGTON MINNESOTA.

HOT AIR VENTILATING HEATER

SPECIFICATION forming pa,rt of Letters Patent No 432 188 dated July 15, 1890.
| Apphcatmn filed I‘ebruary 14;, 1890. Serial No. 340,42 7. (No model)

To all w7wm Lt 7?2,@3/ concern:
Be it known thatI, CHARLES B. Lov:

Mmuesot& have invented certain new and

Heaters; and I do hereby declare the followmﬂ
to be a full, clear, and exact description of the
invention, sueh as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to improvements in
hot-air ventilating heaters adapted for use in |

offices, halls, 51:01"68 school-houses, and other
plaees where the sto_ve is located in the room
or apartment to be heated, as well as in the

ILESS, &
~citizen of the United Stﬂtes residing at Worth-
- 1ngton, in the county of Nobles and State of-

"me

basement of houses where the hot-air is eon-

ducted by pipes from the heater and distrib-

| uted through the house to the various rooms.
20 .

One of the objects of my invention is to

provide a heater with means whereby cold

air 1s constantly supplied around the fire-pot
or combustion-chamber to be heated and dis-
placed by the same, thus providing for a con-
tinuous circulation, the art maoement being:
such that a large area of heatmrr-surmee 18
provided around the fire-pot, over “which sur-
face the air is constantly passing, so that the
air takes up the excessive heat from the fire-
pot and prevents the latter from hecoming

heated to excess, which is advantageous,in

that a larger volume of air is heated the cir-

culation 11101‘6&56(1, and the temper Lture of
- the fire-potis kept down to such a degree that

the oxygen in the heated air isnot destm} ed.
Another object of my invention. is to pro-

vide means Whereby the hot air as it escapes.
- from the heater is foreibly thrown out from

the heater and distributed into the surround- |
ing atmosphere, which is advantageous for

two reasons—the air which passes through
the heater is drawn by suction at an increased

speed, and hence in increased volumes, so.
~that the current of air moves with sufficient |
rapidity and force tooperate the distributing

and suction appliance, and hence a larner
volume of cold air is drawn into the heatel

is heated on its passage through the heater
and 1s rapidly and uniformly dlstrlbuted into

5o the surrounding atmosphere.

A further object of my 11'1vent1011 is to pro-

'embodj) ng my invention.
cal eentml sectional view on the line & & of

2 of:the usual form.

Vlde means whereby the heater can be re adlly

cleansed, the draft regulated, and toimprove
the parts in minor detmls Wlth a view to pro-
moting:efficiency of opemtlon and smlphmt.
of eonstruetwn

useful Improvements 1n IHot-Air Ventilating |-
sists in the combinations of devices and pe-
culiar construction and arra, angement of parts,

- With these ends in view my. invention con-

as will be heremafter fully ﬂescmbe-d and
claimed.

y 55

00 .

* To enable others to understand my inven-
tion, I will now proceed to a detailed descrip- -

tion thereof in connection with the accom-

panying drmvmgs in which—

Figure I is an elevation of a hot-air heater
Fig. Il is a verti-

Fig. I11. ¥4 12.' 111 is a horizontal sectional view

on “the line v v of Fig.II. Fig. IV is a hori-
zontal sectmnal view on the hne z 2z of Fig.
II. Fig. V is an enlarged detail view of the
combi ned rotary mr-chstrlbuter and suction-
V1 is a central sectional view

f&l’l ]—_—110--
throuﬂh smd air - distributer and fan. Fig.
VII is an elevation of theupper hot-air chmn-—
ber to show the inclined deflecting-rib.

Like numerals of reference denote corre-
sponding pm'tcs in all the figures of the dray-
ings. |

Referrmﬂ by numera,l& to the drawings, 1

designates 1;]:1e fire-pot or combustion- cham-
ber of a hot-air heater embodying my inven-
This fire e-pot 1s preferably tapered in

tion.
the direetion of its length, being gradually
decreased in diameter from 1ts upper end to-
ward 1ts lower end to form a long extended

surface for the direct action of the heat, pro-
‘ducts of combustion, and fuel, and near the
lower part of this fire-box 1 1S prowded a grate
The lower part of the

fire-pot, on a plane above the grate, is in the
form of two cones placed base to base, and

sald lower part of the fire-box is united to a

base 3 of the ordinary form and opens into
an ash-pit 4, which ash-pit is located below
the base and provided with an ordinary door
for the admission of air and removal of ashes,
as 1s usual. A series of air flues or tubes 5
is arranged at suitable intervals around the
long ﬁre -pot, said flues being arranged ex-
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terwrly of the fire-potin the chrection of the
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~ jacket or casing has a diaphragm or crown-
sheet 12, which extends continuously over the
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~are properly
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-”the fire-pot and the

length of the same, and being out of 1&1301‘31 pot, so that the heat and prodnets of com-
bustion are free to enter and circulate in the

conta,ct therewith, except near their lower
ends, where they come against the enlarged
part or lower end of the fire-port. These air
flues or tubes are housed or inclosed within
the lower section or member of a jacket or

“casing 10, which incloses the tubes or flues
and.the ﬁre pot, the lower part of the jacket

member or section and the air-tubes termi-
nating on the plane of theconical part of the
fire- pot near the base of the heater.

left open for the free admission of cold air,

and said lower end of the jacket or casing is

provided with a collar or flange 11, which

serves as the support for the lower extremi-
ties of the air flues or tubes.

The upper part of the lower section of the

space between the jacket or casing and the

upper contracted end of the fire-pot, said dia-

phragm or crown-sheet 12 thus serving to
close the upper part of the air-space between
Jlower member of the

jacket; but the hot air confined within the

lower part of the jacket below the crown-

sheet is free to escape through lateral open-

ings 13, formed in the j acket-below the ecrown-

sheet, sothat the air is free to enterthe jacket
at the lower open end therecof, be heated by
the fire-pot and the hot-
air flues 5, and escapesthrough the openings

circulating around

13 in the Jaeket

The fire-pot opens centrally through the
diaphragm or crown-sheet 12, and the upper
ends of the flues 5 also open through the
crown-sheet, said ends of the flues being sup-

ported in the crown -sheet in any suitable

manner; but the hot-air flues communicate
with similar flues 15 on. a superimposed hot-
air dome or chamber 106, while the fire-pot
opens directly into a smoke-chamber 20, into
which chamber the smoke and other products
of combustionfrom the fire-pot are discharged.

The hot-air chamber or dome 16 lies above

and out of contact with the erown-sheet 12,
so as toform theintermediate smoke-chamber
20, and the lower side of the hot-air chamber
or dome is closed by a bottom 17, so that the
smoke, &ec., is prevented from entering said
chamber or dome. "T'hedome orchamber 16is
cast in a single piece of metal, and it has the
integral hot-air flues 15 depending from the

closed lower side thereof, said flues corre-

sponding in number and mlan%ment with
the flues 5, and forming a eonuuuatlon of the
Jatter when the sections or parts of the heater
itted together, the lower ex-
tremities of the flues 15 bemn' joined to the
flues 5 by any bmtable form of smoke- tight
joints.

-The bottom of the hot-air chambet or dome

“is provided with a raised or clevated crown

18, which extends vertically and centrally
111‘[0 the chamber, and which is located di-

rectly over and above the outlet of the fire- | contracted neck of the hot-air dome or eham- |

The
~ lower part of the jacket and the air-flues are

432,188

space formed by the raised central crown in

the hot-air chamber or dome, whereby an ex-
tended surface or area 1Is pmmded “for the
action of the heat, &c.
open directly throunh the bottom of and into
the hot-alr eha,mber or drum at points around

The upper flues 15

the central elevated part thereof, and the up-
per part of said dome or chamber 16 has a

contracted vertical neck 19, which projects
through the closed top or crown of the upper

sectton or member of the jacket or shell 10.

| This upper section or member of the shell or

jacket surrounds the dome or chamber 16

and the depending flues 15 thereof, so as to

provide the smoke- chamber 20 between the
dome and the crown-sheet 12 and a smoke-
passage around the flues 15 and the shell of

said dome: or chamber, as bhown in Kigs. 2

and 4.

1'he snioke and other ploducts of combuq- :

tion entering the smoke-chamber from the
fire-pot are prevented from escaping directly

from said chamber into and through the exit-
pipe 25 by an ineclined deflector C?1 which 1
located between the hot-air dome or chamber

and thesurrounding jacket at the rear thereof.

i
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This detlector 1s located at a point below the

smoke-exit pipe 25, and 1t then follows par-

tially aroundthe hot-airdomeand rises gradu- '
ally until the ends thereof termmate at a-
point where the cover of the dome joins the

vertical side thereof. Said inclined continu-

ous deflector causes the smoke and produets

of combustion to pass to the front of the
smoke-chamber and around the hot-alr cham-
ber before the same can escape from the

I00

105

smoke-chamber into the exit-pipe at the back

of the heater, thereby securing an increased
heating-surface for the action of the smoke
and products of combustion. -

In the base or elbow of the smolce-exit pipe
I provide a rearward extension 26, having the
transverse apertures 27, which apertures.are
adapted to be closed or opened by an adjust-
able regulator 28, which is pivoted centrally

to the extension and is capable of being par-

tially turned to cause the openings therein to
coincide with the openings 27 or not, accord-
ing as it is desired to decrease or increase

the draft or to clean the smoke-exit pipe of

soot, &c.

The front of the heater is prowded with a
door 30 to introduce fuelinto the fire-pot, and
another door 31 at a point above the crown-
sheet 12 for the purpose of ready access to
the smoke-chamber, in order to remove ashes,

soot, and other depomtg which may accu mu-

late in the chamber.

If it is desired to use the heater for sup-
plying hot air to the variousroomsof a dwell-
ing-house, &c., the heater 13 located 1n the
basement or other suitable apartment, and a

distributing-pipe is coupled to the upper end

of the heater, so as to communicate with the
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ber of the heater, and this distributing-pipe
carries the pure hot air to the several branch
pipes used for distributing the air through
the various rooms. R

If the heater islocated in the room orapart-
ment 1t 1s desired to heat, and my invention
18 especially well adapted for this use, which
apartment may be a hall, office, store, school-
room, or similar place of public or private as-
sembly, I provide the heater with a combined
alr-distributer and suction-fan 35, which is
rotated rapidly by the ascending current of
heated air which escapes from the hot-air
dome or ¢chamber. Of course the distribut-
1ng-pipe heretofore referred to is removed
from the heater when the distributingand suec-
tion fan is employed. This distributing and
suction rfan is located, preferably, in a hori-

zontal position and immediately over the out-
let for the pure hot air from the dome or |

chamber, said fan being constructed with ra-
dial inelined and vertvical blades, which are
acted on by the current of hot air so as to

propel the fan and operate to forcibly throw

or radiate the hot air uniformly in all direc-
tionsaround the heater. Thefan ismounted
so as to turn very freely on a vertical pivot
30, which i1s ecarried by a horizontal arm 37,
that is fixed to the smoke-exit pipe or any
other suitable place, and this pivot is fitted

in a glass or other anti-friction bearing 38in.

the center of the fan, the upper terminal of

~ the pivot being conical and the upper end of
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- of the fan, whereby the volume of air drawn
through and heated by the heater isincreased,
the hot alr uniformly distributed, and the air
suction and distributing appliance operated
by the current of ailr that is drawn through
the heater. - _

The operation and advantages of my in-

the bearing being closed by a glass cap 39, so

that the fan 1s enabled to turn with great

freedom and without creating any appreci-

able friction between the wearing-surfacesor

the parts in contact. |
The distributing and suction fan is ex-

tremely light in construection, and as it is

mounted on an anti-friction bearing it is evi-
dent that it will easily and rapidly rotate
when a current of hot air impinges against
the same. |

My preferred embodiment of fan, as shown

in Figs. V and VIof the drawings, consists of

a flat disk of metal 40, having a series of ra--

dial tapering apertures 41, formed therein by
punching or stamping out the metal to form
a series of radial inelined wings 42, against
which the ascending current of heat acts to
propel and rotate the fan, and on the lower
side of the disk-shaped fan are a series of
depending blades 43, which, as the fan ro-
tates, operate against the air to distribute or
throw the same uniformly into the surround-
ing atmosphere.
erated by the ascending current of hot air,
which current of air is augmented both in
volume and rapidity of motion by the action

The rotary fan is thus op-

|

vention will be readily understood from the

foregoing description, taken in connection

with the drawings. . -

- I am aware that changes and alterations in
the details of construction and form and pro-
portion of parts can be made in the mechan-
isms herein shown and described as embodi-
ments of my invention, and I would there-
fore have it understood that I reserve the

right to make such modifications as fairly fall

within the scope of my invention.

- Having thus fully described my invention,

what I claim as new, and desire to secure by

| Letters Patent, is—

1. In a hot-air heater, the combination of a
Jacket or casing having the crown-sheet or

diaphragm at an intermediate point of its
length, the fire-pot located within and con-

centric with the lower part of the casing and
opening at its upper end through the crown-
sheet or diaphragm, the hot-air dome or cham-

‘ber situated above the crown-sheet within

the jacket or casing and forming a smoke-
chamber between itself, the external casing,

75

80
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the crown-sheet or diaphragm, and the series

of vertical hot-air flues located within the

annular space between the fire-pot and casing
and extending through the smoke-chamber

and communicating with the hot-air dome,

the lower ends of said hot-air flues being open
for the admission of air, all arranged and
combined as set forth, for the purpose de-
scribed. |

2: In a hot-air heater, the combination of
the external bottomless jacket or casing hav-
ing adiaphragm atan intermediate point ofits
length, the fire-pot arranged within and con-
centric with the lower part of said jacket or
casing and opening through the diaphragm,
the series of hot-air flues arranged in the an-

‘nularspace between the fire-pot and the jacket

and open at their lower ends for the admis-
sion of air, and the upper dome or hot-air

chamberlocated in the upper partof the jacket

or casing above the crown-sheet, to form an
annular smoke-chamber between itself, the
diaphragm, and the jacket, and having the

integral depending tubes, which are joined to

and form a continuation of the hot-air flues in
the lower part of the heater, for the purpose
described, substantially as set forth.

3. In a hot-air heater, the combination of

the external casing having a diaphragm at an

intermediate point of its length, a fire-pot lo-

cated within the lower part of said casing and
opening -through the diaphragm, the upper

‘hot-air chamber or dome arranged within the
external casing above the diaphragm: to form

the smoke-chamber, and having the central

raised portion in its bottom located imme-
diately over the outlet from the fire-pot, and
| the hot-air fluesarranged between the fire-pot

and casing, extending through the smoke-

chamber and opening into the dome at points

around the central raised portion in the bot-

tom of said dome, as and for the purpose de-

seribed.,
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4. In a hot-air heater, the combination of a | pending distributin n*-blades substantially as

casing or jacket having a diaphragm at a
point intermediate of its length and a smoke-
outlet above said diaphragm, a fire-pot, a hot-
air dome or chamber within the casing and
above the diaphragm, the flues which open
into the hot-air dome, and the inclined de-
flector rigid with said dome and located be-
tween the jacket and the dome,said deflector
closing the smoke space or chamber below
the exit in the external casing, and having

the ends thereof extended upwardly and

around the dome, for the purpose described,
substantially as set forth.

- 5. A heater having an outlet for hot air,
combined with a rotary horizontal fan located

immediately above said outlet in the path of

the ascending current of hot air and provided
with the distributing and propelling blades,
as and for the purpose described.

6. A heater having an outlet for hot air,

combined with a rotary fan located immedi- |
ately above said outlet 1n the path of the as-|
cending current of air and provided with the |
radial inclined propeller-blades and the de-|

“and a
‘1ng for the fan to rotate freely thereon, sub-

{ stantially as and for the purpose described.

“described.

7. A heater having an outlet for hot air,
combined with a rotary fan located in the
path of the ascending current of hot air and
provided with a central anti-friction bearing
fixed post or pivot fitted 1n said bear-

8. A heater having an outlet for hot air,

combined with a 1101d arm or support earry-
ing a vertical fixed post or pivot and a rotary

fan located in the path of the ascending cur-

rent of hot air, which issues from the outlet

in the heater, said fan being provided with
the distributing and propelling blades and a
central anti-friction bearing having 1ts upper

end closed, for the purpose described, sub-

stantially as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.
' CHARLES B. LOVELESS.
Witnesses: | |
P. J. WHEATON,

A. C. ALTMAN,
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