No. 645,813,

Patented Mar. 20, 1900.

'W. H. HORMEL.
SYSTEM OF HEATING AND VENTILATION.

(Application filed Mar, 17, 1898.)

2 Sheets—Sheet |.

(No Model.)

&

0

|

HTLSIO3Y ST 208

Sy34 S1934 My Loy

FLbyo

i

«—— T

37

E’_:@"'J_

Y0155 2oy
o Y1y Loy

&k --

}1\_-__

ESSES

oF

WITN.

INVENTOR

- 7lvyo

5,

4.

“~

THE NORRIS PETERS GOf. AHOTO.LITHO., WASHINGTON, D, <.




No. 645,813 | Patented Mar. 20, 1900.
W. H. HORMEL.

SYSTEM OF HEATING AND VENTILATION.

(Application filed Mar. 17, 1898,

(Ko Model.) 2 Sheets—Sheet 2.
CHimNEY
M;
DS
~ e
Si Ls
. ' s ”
Z : = /5t FLooR _NHoue __Z 4 72
—t—— l Th— e [ -
—_— ' | I-RFT{”?,‘,—m ILI T T V.
—— —— I | . - 1 1 T i 1 T \| F—
' LH07 207 22 £y 0O G T
S’I g = TJ"S—L‘L— IV 3 smoxe —7 = - s 6
7 Venr T : AR HOTAIR
T = it ! 2%F100m
ho— - — =
—= - --} VENT

e | fEy (o

|
I
. 1!
e | 1 ———t }
|
P o B
- __L_|i"",1‘ 22 ! )
e TBA 4 Vel
T T T { \ ) l
| sAsemenT fro0m e = Bl
AR AR R SRS
A IR ASRIRGYY \3%2‘
N ,
A o
7.:7.5 .
[TNESSES . “INVENTOR
‘

THE NCRRIS PETERS CO. PHOTO-LITHO, WASHINGTON, D. C.




10

I5

20

25

30

35

40

45

50

UNITED STATES
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WILLIAM II. HORMEL, OF AUSTIN, MINNESOTA.

SYSTEM OF HEATING AND VENTILATION.

SPECIFICATION forming part of Letters Patent No, 645,813, dated March 20, 1900,
Applieation ﬁled March 17,1898, Serial No, 674,216, (No model)

1o all whom it may concern:
Beit known that I, WiLLiaAM H. HORMEL, a

resident.of Austin; in the county of Mower

and State of Minnesota, have invented cer-
tain newand useful Improvements in Systems
of Heating and Ventilation; and I do hereby
declare the following to be afull, clear, and ex-
act description of the invention, such aswill
enable others skilled in the art to which it ap-
pertains to make and use the same. -

My invention relates to an improved sys-
tem of heating and ventilating buildings,.one
object of the invention being to-insure a full
and free circulation of air adequate to the
generating capacity of the furnsce. v

A further object is to insure the conserva-
tion of the heat generated by the furnace.

A further object is to provide a convenient
and effective system of ventilation. :

A further object is to establish a heating
and ventilating system which will result in
an actual saving of fuel and heat, so as to af-

“ford a temperature which shall be equalized

in all parts of the rooms heated and by means
of which to insure by a rapid eirculation a
balmy atmosphere throughout the building.

A further object is to provide a system of
heating and ventilation for buildings which
shall be simple, which can be earried into ef-
fect with the use of a hot-air furnace of any
preferred form of construction, which shall be
economical, and which shall be effectual in
all respects in the performance of its fune-
tions.

With these objects in view the invention
consists in certain novel features of construc-
tion and combinations and arrangements of
parts, as hereinafter set forth, and pointed
out in the claims.

In the accompanying drawings, Figures 1
and 2 are transverse sectional views of a
building, showing an- embodiment of my in-
vention. Fig. 3 is a detail view.

Heretofore in the ordinary system of hot-
air heating thecirculation has not been suffi-
cient for the generating capacity of the fur-
nace, and thus the airimpeded in its passage

-through the furnace-chamber has become

overheated and is to a greater or less degree
deoxygenized; also, a jacket of hot-air has
been formed around the furnace, thus render-
ing the radiating-surface less efficient as a

conductor of heat.. An unnecessary amount
of heat has been wasted in the basement, hav-
ing been radiated from the furnace-jacket
and from an unnecessarily large number of
hot-air pipes.
the capacity of the cold-air duct as hereto-
fore arranged hags generally bieen made two

- orthree times the capacity of the ventilating-

flue; but it is impossible to draw any more
air into the average well-built building than
can be simultaneously drawn out by the ven:
tilating-flue.  In most cases also the fact is

overlooked that the almosphere in a dwélling-

can be kept purer by being kept in rapid cir-
culation. Unnecessary expense has been in-
curred by complications in the usual venti-
lating apparatus. ‘These objections are all
overcome by my improvements.

In the drawings, A represents a building,
in the cellaror basement of which (preferably
at or near the center thereof) a pit A’ is made,
and in this pit a foundation A% of brick,is dis-
posed for the reception of a furnace A% of any
preferred form of construction.
furnace A?® is surrounded by a furnace-wall
B (preferably of brick) in such manner as
to form an annular chamber B’, said wail
having an annular series of openings B? at
its lower end. Another wall C surrounds the
furnace - wall B, so as to form an annular
clreamber D, communicating at its lower end
through the openings B? with the chamber B'.
The upper end of the furnace-wall B is con-

tracted somewhat in size and adapted to re-

ceive a hot-air register 1, which may be util-
ized to convey heated air to a large hall or a
room located on the lower floor of a building,
preferably at or near the center thereof.

By contracting the upper end of the fur-
nace-wall B, as above explained, and making
the inclosing wall C of a uniform diameter
throughout its full length the-annular cham-

ber D will be enlarged at its upper-end, asin-~'

dicated at 2,fora purpose presently explained.
A smoke-pipe 3 communicatés at one end

with the furnace and at the other end with a .

chimney 4. A duct or flue 5 for the admission
of external cold air communicates at one end
withthe chamber D,surrounding the furnace,

and at the other end said duct or flue extends

through the wall of the building. A sériesof
hot-air flues or pipes 6 communicate with the
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rooms of the building, where they communi-
cate with sunitable registers placed in the
walls of the rooms near the floors, or, if de-
sired, said registers may be-located in the
floors. Return-flues7alsocommunicate with
the rooms of the building at points removed
as far as possible from the hot-air registers,
and these flues extend to and communicate
with the enlarged upper end of the annular
chamber D, surrounding the furnace-wall .
The walls between various rooms and halls
of the building are also made with openings
8, which serve as vents to permit the free and
rapid ecirculation of hot-air throughout the
building.
- From the above it will be seen that the
heated air leaves the furnace and after circu-
lating through the building is finally re-
turned by the flues 7 to the annular chamber

D, which surrounds the furnace, and from

said chamber the air enters the chamber B'.
Duringits passage throughthe annunlar cham-
ber D the air absorbs considerable heat, and
when it passes through the furnace-chamber
B’ it will,in a sense, be superheated, and thus
all the heat generated by the furnace will be
utilizedin heating the air which is distributed
throughout the building.

In order to ventilate the building and re-
move all impurities from the air, ventilating-
flues 9 will be made to communicate with any
desired number of the return-flues 7 and with
the chimney. ) ‘

The. combined capacity of the cold-air-re-
turn flues (including the duet connected with
the hall or large register) should be about
equal to the capacity of the cold-air chamber
D plus the capacity of the ventilating-flues.
(By ““capacity ” ishere meant the carrying ca-
pacity of the flues and air-chamber.) The
capacity of the ventilating-flues is added to
allow for the air that is drawn out of the re-
turn-flues by the ventilating-flues connected
with them.

It may be here stated that where the re-
turn - flues communicate with the rooms of
the building suitable registers will be pro-
vided the same as for the hot-air flues. The
openings or vents in the walls of the rooms

may, if desired, be covered with suitable ma-.

terial. The cold-air ducts may be made of
wood or of sheet metal, if desired, and may
in many cases be built between joists.

It is apparent that the relative capacities
of the various flues may be changed in ac-
cordance with the plan of the building, the

. number of rooms, and also their size.
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By means of my improvements I provide a
full and free circulation of air through the
furnace-chamber, which. circulation is fully
equal to the generating capacity of the fur-
nace. The air will thus not be delayed in
the furnace-chamber, so as to become over-
heated and vitiated and unfit for breathing;
also, the heat generated will be rapidly car-
ried off from the radiating-surface of the fur-

nace, and thus more easily conducted from
the fire-pot through the iron walls of the fur-
nace, avoiding the waste of heat occasioned
by the jacket of air hereinbefore referred to
and also preventing the furnace from burn-
ing out so rapidly as heretofore. I am also
enabled to prevent the wasting of heat in the
basement. In ordinary dwellings the base-
ment is used as a cellar and the ordinary fur-
nace unfitg it for the storage of fruit and vege-
tables. My improvements overcome this—
First, by surrounding the furnace-chamber
with an outer wall of brick, leaving a space
between the two walls from four to six inches
in width, according tothe generating capacity
of the furnace. Into this space all the cold
air and the return air is conveyed, being let
in at the top and eonveyed into the furnace-
chamber at the bottom, thus keeping a con-
tinual eurrent of cold air around the warm
walls of the furnace-chamber and carrying
pure warm air up into the rooms instead of
allowing any of it to radiate in the basement.
By conveying the cool air to the annular
chamber D at the enlarged upper end there-
of and providing poerts or holes B?all around
the lower end of the inner wall B the air will
be thoroughly distributed not only in all parts
of the annular chamber D, but also in the in-
ner chamber surrounding the furnace, thus
causing all parts of the volume of cool air to
come into contact with the furnace and re-
sult in a uniform heating of the air.
Second. The waste of heat is obviated by
having only one register on the first floor to
supply the heat for the rooms ordinarily
thrown open together. Thisregister,asabove
explained,is placed directly over the furnace-

chamber, thus allowing the hot air to rise

naturally upward from the furnace into the
apartments and avoiding a great deal of un-
necessary friction and piping. .From each
room to be heated a cold-air duct is built
from the side farthest from the hot-air regis-
ter,and the cold air in the roomsis thus drawn
off and conducted into the chamber between
the two furnace-walls, as before explained.
Here it is drawn around the warmed wall of
the furnace-chamber through the openings
at the bottom of this wall and passes into
the furnace-chamber, around its hot radiat-
ing-surface, and up into the building again.
This maintains a rapid current, the hot air
rising, the cold air being drawn off from the
floors and replaced by warm air, so that the
temperature is equalized and steadily kept
80 in every partand corner of the rooms thus
-connected. The upper rooms of the build-
ing are heated by means of hot-air flues ex-
tending up through the walls and provided
with registers, and the proper circulation is
secured by the vents-or openings in the walls
.of the rooms, preferably-at the base-boards,
said vents or openings allowing the cold air
'to be drawn out into the hall and thence
downwardly through a good -sized cold-air
flue conveniently located in the lower hall;
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from whence it returns to the annular cham-
ber D, surrounding the furnace.

My improvements also overcome the usual
complications and unnecessary expense for
ventilation in connection with a furnace.
Proper ventilation can only be had by the
rising of warmed airin the flue used for ven-
tilating purposes. The capacity of the one
ormoreventilating-flues must be the measure
for the ecapacity of the duct carrying cold air
from out of doors into the cold-air chamber.
Dwellings are built as near air-tight as pos-
sible. Therefore we cannot expect to carry
more air into the house than is carried off by
the ventilating-flue. The rule nowgenerally
followed is to make the combined capacity of
the warm-air flues the measure of the capacity
of the cold-air duct, making the latter two-
thirds the capacity of the former. Main de-
pendence for circulation is placed on the
cold-air duct from outside. In most homes
the ventilating-flue has not one-fourth the
capacity of the cold-air duct, thus largely re-
ducing the circulation of the air, delaying it
in its passage over the radiating -surface of
the furnace, and thereby overheating the at-
mosphere and defeating one of the chief
means of ventilation—viz., the continual and
rapid movements of the particles of air upon
each other.

Instead of running a ventilating-duct from
each room into the ventilating flue or chim-
ney the ventilating in my improved system
is carried on from the return-flues. The air
which has been breathed is that which has
been in the rooms the longest, and will also be
the coolest. This will be found next to the
floor, and is drawn off into the cold-air ducts,
where it goes its way to the furnace-chamber
of the system. This is the air which needs
ventilation. For this purpose my improve-
ments make the capacity of the return-air
ducts large enough to supply a free and full
circulation for the furnace and to allow for
airdrawn from them through the ventilating-
ducts running from them into the ventilating
flue or chimney. Only a small amount of
piping is needed, as the distance from the
ventilating-flue to the nearest point in a re-
turn-flue is very short, because the flueis gen-
erally near to the furnace. As the supply of
air for all the rooms heated passes through the
cold-air duct and the return-air duets, when
the latteris ventilated the entire furnace-sup-
ply is ventilated. )

My improvements are simple, but expe-
rience has shown that the results which they
produce are important, and they are effectual
ineveryrespectin performing theirimportant
functions.

Various changes might be made in the de-
tails of construction and in the arrangement
of my improvements without departing from
the spirit of my invention orlimiting its scope,
and hence I do not wish to limit myself to the
precise details herein set forth,

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

1. The herein-described system consisting
of a heater inclosed by two eoncentric walls
spaced apart to form an annular chamber be-
tween them, the inner wall forming an annu-
lar chamber around the heater, said inner
wall'having an annular series of ports or holes
at its lower end connecting the outer annular
chamber with the annular chamber surround-
ing the heater, means for conducting cool air
to the upper end of the outer annular cham-
ber and means for conducting heated air from
the chamber surrounding the furnace.

2. The herein-described system of heating
and ventilating consisting of a heater located
below the lower floor of a building, a wall
surrounding the heater so as to form an an-
nular chamber surrounding the heater, said
wall having an annular series of constantly-
open holes at its lower end, the upper end of
said wall forming a hot-air outlet and consti-
tuting the sole means for supplying heat to
said lower floor, a second annular wall in-
closing the first and spaced therefrom, re-
turn-flues communicating with rooms of the
building and with the upper portion of the
annular chamber formed by the two annu-

lar walls, and flues conneecting the return-

flues with the chimney, substantially as set
forth. ‘

3. The combination with a furnace, of a
wall surrounding the same so as to form an

annular chamber, an outer wall surround-

ing the first so as to form a second annular
chamber in constant communication at the
lower end with the first by means of an an-
nular series of openings, said outer annular
wall having a uniform diameter throughout
and the upper end of the inner wall having
a confracted diameter to enlarge the upper
end of the outer annular chamber, return-
flues communicating with said enlarged up-
per end of the outer annular chamber and
hot-air flues communicating with theinner an-
nular chamber, substantially as set forth,

4. The combination with a heater, of two
concentric walls forming an inner chamber
surrounding the heater and a chamber be-
tween said-walls, an annular series of ports
connecting the lower ends of said chambers,
the upper end of the inner wall contracted
and provided on its upper end with a register
to supply heated air to the lower floor of a
building and means for conveying ¢ool air to
the upper end of the chamber between the
concentric walls.

5. In a heating and ventilating system, a
heater, two concentric wallssurrounding said
heater to form an inner and an outer cham-
ber surrounding the heater, an annular series
of ports connecting the lower ends of said
chambers, means communicating with the in-
ner chamber for conducting heat therefrom,
ventilating -flues and cold-air-return flues
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comnitnieating with the upper eénd of the
outer chamber around the heater, the ca-
pacity of the cold-air-return flues being sub-
stantially equal to the eapacity of the outer
chamber surrounding the heater plus the ca-
pacity of the vertilating-flues, substantially
as sef forth.

In testimony whereof I have signed this
specification in the presence of two subserib-

ing witnesses.
WILLIAM H. HORMEL.

Witnesses:
L. A. Lowry,
KiTtTie LORD.




