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UNIITED:'STATES PATENT OFFICE

J OHN WILKINSON,

OF HARVARD, ILLINOIS.

IMPROVEMENT IN TEMPERING AND PURIFYING AIR AND VENTILATING STRUCTURES,

Spemﬁcatlon formmg part of Letters Patent No. 218,101, dated July 29, 1879; apphcmtlon filed
April 7, 1879.

To all whom it may concern:

Be it known that I, JOHN WILKINSON, of
the village of Harvard, McHenry county, and
State of Illinois, have invented certain new
and useful Improvements for Tempering and
Purifying Air and for Ventilating Structures
of any dimensions or capacity; and I do
hereby declare that the following is a clear,
full, and exact description thereof, which
will enable others skilled in the art to which
my invention appertains to make and use the
same, reference being had to the accompanying
drawings, and to the reference-letters marked
thereon, which form a part of this specifica-
tion.

One part of this invention relates to an im-
proved method for supplying buildings with
air of a uniform temperature.

Between the thirty-eighth and forty-four th
degrees of north latitude the temperature of
the carth at a depthof from twelve to fourteen
feetisuniformly about 50° Fahrenheit throngh-
out the year, and if air from above the sur-
face be transmitted through the earth at that
depth it will acquire this temperature. The
distance from the surface at which this uni-
formity begins varies with the latitude of each
locality. I have found by experiment that in
central Mississippi the distance is from fifteen
to twenty feet from the surface. If, at the
depth of uniform temperature, aduetbe formed
through the earth, communicating at one end
with the outside air, and at the other with an
apartment or building, the air will be drawn
into the duct, and, after acquiring the tem-
perature of the surrounding earth, it will be
transmitted with said temperature from the
duct to the apartment or building.

I have shown how these facts, broadly con-

sidered, may be made available for purposes

of ventilation in Letters Patent No. 159,055,
granted to me; but in the constraction there-
by patented I employed two duects, one in-
clined npward and the other downward rela-
tively to the building to be ventilated, in
which case gravitation is depended on to pro-
duce a circulation in one direction or the other,
according as the outside air is of a higher or
lower temperature than{he earth ; but in the
construction hereinafter §et forth I employ

Ry

but a single duet, which may be herizontal,
orsomewhatmchned upwardlyor downwardly,
and with which I combine devices adapted to
exbaust the air from the Luilding that com-
municates with the duet. ’l‘hese exhausting
devices consist of a shaft or chimney com-
municating with the apartment to'be venti-
lated, and appliances adapted to expel the air
from said shaft or chimney. This shaft or
chimney may be located in the apartment to
be ventilated, or, when connecting-flues are
employed, it may be placed in a contiguous
apartment, or even one quite remote. When
it is placed in another apartment the exhanst-
flues, which connect the ventilated rooms and
the chimney, should be as spacious, ¢lose, and
direct as possible, and should discharge into
the chimney, or into a room that I call the
“gstove.-room,” which incloses the chimney.
The air in this room, which is in direct com-

.munication with the exhaust-chimney, should

be entirely insulated from air in neighboring
apartments and from the outside air, and up-
on this thorough insulation depends the ex-
cellence of the ventilation.

In order to thoroughly insulate a building
or apartment I construct it so that it shall
be surrounded with spacious and perfectly
close chambers of confined air, which are con-
structed as follows: Iplace asheathing of con-
crete felt within and without the frame of
the building or apartment under the siding
and under or back of the lath and plastering,
when the latter are used. This substance I
have found to be a poor conductor of heat,
practically water-proof, and air-tight under
ordinary circumstances, and, moreover, very
cheap. This insulated room opens into, or is
in direet communication with, achimney, which
is provided with a stove to heat and expel the
air. The air passes into the insulated ex-
haust-room from the apartments to be venti-
lated through connecting-ducts. -As the air
is being exhausted by the devices described
it is replaced by air which is caused to enter
the building or apartment through a subter-
ranean duct, located on a line below solar in-
fluence.

The supply-duct is constructed by first dig-
ging a trench of the length and depth required
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for the duct, then building on the bottom an
arch with brick, tiles, or other suitable mate-
rials, and afterward filling the trench with
earth.

At the outer end the duct communicates
with a shaft, through which the air enters from
above the surface, and at the inner end it com-
municates by suitable pipes with the various
apartments to be ventilated. - This duct should
be sufficiently long to temper the air that is
transmitted to the required degree; and in or-
der to have perfect control of the temperature
of the air, I provide the supply-duct with sev-
eral ingress-shafts at different distances from
the building to be ventilated, which may be
closed or opened interchangeably, and. thus
the air may be submitted to alonger or shorter
tempering action by the earth.

The duet should be of sufficient inner diam-
eter to permit the passage of a man when it is
necessary to clean or repair it.

Another part of this invention relates to an
improved method of: supplying a building or
apartment with anbydrated air, aud devices
for regulating the amount  of moisture which
the air may bring into such compartment. = It
consists in providing the building to be sup-
plied with air with. an underground supply-
duct, through which the air is transmitted, and
which is so constructed that the walls condense
the moisture cavried by the air.

For many purposes it is desirable,and even
necessary, that the air supplied to an apart-
ment should have all the: moisture: removed
from it, as in apartments used for drying and
similar purposes; but on the other hand it is
necessary sometimes that the air supplied
should retain some moistare, and also that
there should be means of controlling and reg-
ulating the amount of moistare in the air that
enters an apartment. This latter I attain by
providing the supply-duct with several ingress-
shafts unequally distant from the exit, where-
by the air can be subjected to the anhydrat-
ing action a longer or shorter time at will.

The duct is constructed as hereinbefore de-
seribed; and in order to permit the escape of
the condensed moisture, I form in the bottom
of the main trench a small supplementary one,
and fill it with a hard granular substance, pref-
erably gravel, adapted to receive and remove
the water.

Another part of this invention relates to an
improved method of disinfecting the air which
is supplied to an apartment, and freeing it
from deleterious gases and other noxious mat-
ter. To this end it consists in constructing
the sub-earth supply-duet so that its walls shall
consist as much as possibleof thenaturalearth,
and in comstructing within the duct a series
of peculiar shelves or supports, adapted to
hold a large amount of natural soil, and bring
it in contact with the air that is transmitted.

The natural earth, by being in direct con-
tact with the air, not only greatly assists in
tempering the air, but also exerts a decided
antiseptic and disinfecting influence, and, in

“

connection with the moisture that is condensed
uponit, removes all germs, motes, pollen, dust,
and ozone, which latter, asis now well known,
plays a large part in the acidifying and fer-
menting of milk and other perishable matters.
The soil which I have found most suitable for
these purposes is clay; and if the soil through
which the trench is dug is not sufficiently
aluminous, I artificially sarface the bottom,
the walls, and'shelves with clay, though any of
the well-known deodorizing, disinfecting, and
antiseptic earths may be used for the purpose.

Figure 1 is a horizontal section of a build-
ing to which are applied the means of carry-
ing out my improved: method of ventilation.
Fig. 2 is a vertical section on line » x of Fig.
1. Fig. 3 is a vertical section on line y y, Fig.
1.: Fig. 4 is a transverse vertical section of
the trench on linezzof Fig.1.: Fig.5isa
modification of Fig. 4. Fig. 6 is a longitudi-
nal section of the trench shown in Fig. 5. TFig.
7 illustrates devices for applying my system
of ventilation to the treatmentof milk. Iig, 8
is a vertical seetion of a. one-story building.
Fig. 9is a horizontal section of the insulating-
walls. - ‘Fig. 10 is a horizontal section through
the duct and one of the series of shelves.

In the drawings, A represents the supply-
duct. It is formed by making a ditch, a, of
suitable size and depth, and constructing
therein an arch or support, B, capable of with-
standing the superincumbent weight of earth.
This arch or support may be constructed of
stones, tiles, or flags, though I prefer to use
bricks. ' Wheun bricks are used they are placed
as is shown in Figs. 3 and 4—that is, in such
manner as to prevent the earth from falling
in, and yet at the same time allow as much as
possible of the surface of the soil to be ex-
posed through the wall. This is accomplished
by laying the bricks so that their adjacent
ends are not in contact, but are as tar apart
as can be permitted without weakening the
wall, thus forming large interstices thiough-
out the duct. When flags or tiles are used
they are placed in two lines, their lower ends
resting in the corners of the trench and thejr
opposite ends placed together, forming in cross-
section substantially an inverted V, as shown
in Figs. 5 and 6. The flags are placed in the
respective lines, so as to leave wide spaces or
interstices between them, for the purposes
above mentioned.

The ditch above the walls or arch is filled
up as the doct is formed. (Seea.) Theleugth
of the duct and the depth at which it is placed
must be determined by the conditions of its
locality—two hundred feet long, more or less,
and fourteen feet deep, more or less.

The bottom of the ditch serves as the bot-
tom of the duct, it consisting therefore of earth.

If the soil through which the duct is laid is
not suficiently aluminous or clayey, I place
a layer of clay or other suitable absorbent on
the bottom and in the interstices of the wall.
I attach to the side walls of the duct lines of
shelves a! a!, preferably made of corrugated




218,101 3

sheet metal, supported upon removable props
' b. TUpon these shelves I place a layer of
clay or other suitable absorbing material, and
thus secure an additional disinfecting and de-
odorizing surface.

The shelves are arranged in various planes
so that they cause the air to pursue a cireui-
tous or zigzag course as it passes through the
duct, and thus tend to bring a greater num-
ber of the particles of the air in contact with
the earth.

The air is supplied to the duct by means of
a vertical shaft, Al, sunk to or somewhat be-
low the bottom of the duct. For some pur-
poses it may be desirable to extend the shaft
above the surface.

‘When these devices are used to ventilate
hospitals or other similar structures, or are
used in a malarious region, the ingress-shaft
is supplied with means for purifying the air
to a greater degree than can be attained by
the action of the earth in the duct.

The air, as it passes down the shaft, is sub-
- jected to the action of carbolic acid or other
disinfectant by causing the acid to fall throngh
the air in a mist or spray, as shown at o
It is collected in a vessel or cistern, a?, in the
bottom of the shaft, and returned by pumping
or otherwise to the top, where a suitable res-
ervoir, A?, is placed for holding and supply-
ing it, Fig. 3; or it may be forced upward
from the bottom of the shaft in one or more
jets, and when so operated there should be a
screen or other device adapted to form a spray
or mist placed at a proper point to be im-
pinged upon by the jets. The disinfecting
liquid may be used in the duet itself, and be
operated by devices substantially similar to
those described. A covering or roof, A%, is
placed over the mouth of the shaft.

B/, Fig. 1, represents a supplemental in-
gress-shaft, similar in strocture and operation
to shaft Al, but located nearer the building
to be ventilated. It communicates with the
supply - duct either directly or by a supple-
mental duct, b%.. The ingress-shafts are sup-
plied with valves, covers, dampers, or other
means of closing them to the passage of the
air.

It will be seen that when the shaft B’is open
and shaft A'closed,the air that passes through
duct A will be subjected to the influence of the
duct less than when it enters by shaft Al, and
hence that by means of several ingress-shafts
the temperature and humidity of the air sup-
plied can be regulated at will. )

Referring to Figs. 1, 2, and 7,CD represent
chambers or apartments that are to be venti-
lated.

In order to thoroughly insulate these apart-
ments, I construct their walls substantially as
follows : ¢ represents an inner wall, and ¢! an
outer wall, between which are formed air-cham-
bers ¢? ¢%. These chambers are made spacious
and perfectly tight, and are inclosed by non-
condueting materials, the degree of the insu-
lation depending upon these matters.

I have found that the walls ordinarily used
for insulating are insufficient, in that they are
conductors of heat and are not impervious
to air.

Referring to Fig. 9, the frame of an apart-
ment or building is represented by the up-
rights or studding L L L.

M is a sheet of concrete felt, one side of
which is placed against the inside of the stud
L. Thenextsheet, M, of felt, is placed so as
to overlap the sheet M, and a sheet of elastic
felt, m, is inserted between the sheets M and
M!. A batten, N, is then secured by means
of nails # driven through the batten and the
felt into the stud L. A similar sheathing of
felt is formed on the outsideof the studsL,as
shown, at M? M3 m/ N/,

If lath and plastering are used, they are se-
cured upon the inside of the sheathing, as
shown at O. Outside of the outer sheathing,
M2 M3, is placed the weather-boarding or other
siding.

The air is exhausted from these apartments
through pipes d d!, which, in the constructions
shown in Figs. 1 and 2, pass under the floor
and open into an exhaust-room or stove-room,
E. The walls of this exhaust-room are con-
structed in a manner similar to that for the
apartments described, so that it shall be per-
fectly insulated, not only from the air outside,
but also from the air of the contiguous apart-
ments,and the thorough insulation of this room
and the exhaust-shaft, that communicates with
it, is one of the essential requisites of my sys-
tem of ventilation.

T represents the chimney or exhaust-shaft,
which is shown to be built up from and to
openinto the exhaust-room E, which latter ex-
tends upward to the highest point practicable,
preferably to the top of the shaft, (see Fig. 8,)
so that the shaft shall be insulated as fully as
possible.

A stove, G, is placed in the room E, at or
near the bottom of chimney I, to heat the air
in the chimney and expel it therefrom.

The air thus expelled from the chimney is
replaced by air from stove-room E, which in
turn is replaced Ly the air from rooms C and
D, drawn through the pipes d dl. .

The air which is withdrawn from these apart-
ments is replaced by air supplied by the sub-
terranean air-duct A through feed-pipe H, the
supply-duct extending under the apartments
or the building that contains them.

I have shown these parts in the positions
relative to each other in which I prefer to place
them—that is, the subterranean duct A sub-
stantially horizontal, the stove-room X within
the building to be ventilated, the exhaust-shaft
Fextending to the bottom of the lowest apart-
ment, and the exhaust-pipes d d! situated be-
neath the floors ; butit will be seen thatifthe
shatt F, room E, and apartments C and I) are
perfectly insulated in the manner described,
the circulation of air will be obtained when
the parts are in different positions from those
shown—that, is the duct. A may be inclined up-



4 218,101

ward or downward, the stove-room E and shaft
F may be located in a contiguous apartment
or building or one quite remote, on a level
with or above or below the apartment to be
ventilated, and the pipes d d' may pass above,
around, or through intervening apartments.

In Figs. 1 and 2, I represents a closet or
store-room. The duet is turned as shown at
A3 to convey air to the closet I, whence it is
exhausted, as from the other apartments, by
a pipe, d2

The doorways i ¢ are provided with double
doors, to prevent changes of temperature when
one is passing through them.

It is well known that there accnmulate in
the spaces between the surface of the earth
and the ground-floors of buildings much mold,
deleterious gas, and decay. By the means of
ventilating which I have described I am en-
abled to keep in these spaces a body of fresh,
pure air.

H!', Figs. 1 and 7, is a brauch pipe, commu-
nicating with the feed-pipe H and with the
space beneath the floor C'. HZ, Fig. 8, is an
exhaust-pipe, leading from said space to the
stove-room K, or the shaft F, and by these
means a coustant. supply of fresh air may be
passed beneath the floors from the duct A to
the heated shaft.

In dairies, and buildings for similar pur-
poses, waste-conduits are necessary to carry
away the refuse fluids, which generally con-
tain grease, coagulated milk, &c., and in these
waste-pipes it has been customary to have
traps to prevent the escape of gases and odors;
bat 1 have found these traps very objection-
able, and I am able to carry off said gases and
odors by my improved means of ventilating.

K, Fig. 7, represents a pipe communicating
with the waste-pipe K, and entering beneath
the floor to the exhaust-room, (or, preferably,
to a considerable height up the exhaust-shaft,)
where all objectionable air and odors are dis-
charged.

In applying my means of ventilation to
milk-rooms and dairies, where milk is placed
for preserving and separating the cream, I de-
liver the air from the sub-earth duct at or near
the floor, and generally directly under each
vessel containing the milk, as shown in Fig. 7.

If the vessels S are large, I provide them
with central flues, s, through which the air can
pass, which secures uniform cooling of the
milk,

I prefer to place the milk-vessels in an in-
sulated chest, and connect the chest with the
air-duct. P represents the insulated chest,
constructed with double walls p p and inter-
vening air-chambers p’. P! is a slotted floor,
upon which the milk-vessels are placed, per-

mitting a free circulation of air under, around,
and over them. The air is exhausted through
a flue, P?, and is supplied by the pipe H, com-
municating with the sub-earth duct A.

In order to preveut the cooling of the milk
at the bottomn of the vessel, [ provide it with
a non - conducting protector, R, which is so
placed as to prevent the withdrawal of the
heat from that part of the milk which is con-
tiguous to it. This may be made of any non-
conducting material, though I prefer to use a
pad of the felt of wool.

Instead of the stove G, any desired or well-
known air-exbausting devices may be used to
expel the air from the shaft F.

What I claim is—

1. A sub-earth air-duct for supplying air to
an apartment, constructed substantially as de-
scribed, with walls partly or entirely consist-
ing of earth.

2. A sub-earth air-duct constructed with
walls having open spaces or interstices, sub-
stantially as set forth.

3. A sub-earth air-duct having two or mnore
ingresses, substantially as set forth.

4. A sub-earth air-duct provided with walls
of absorbing-earth, substantially as set forth,

5. In combination with an apartment, an
insulated exhaust-shaft and a sub-earth air-
duct, substantially as set forth.

6. The combination, with a room or building
to be ventilated and an exhaust-shaft, of an
insulated apartment communieating with the
shaft and with the apartment, substantially as
set forth.

7. As a means for insulating an apartment
or building, the combination, with the inner
wall and the outer wall, of sheets of felt M M?
M! M3, and the elastic strips m m’ between the
overlapping sheets, the whole arranged to
form tight chambers C C? substantially as set
forth.

8. In a sub-earth air-duct, the combination
of the shelves a' a!, supported at the one side
upon the wall of the duet, and at the other by
the props V' b}, adapted to support layers of
earth in the path of the air currents, substan-
tially as set forth.

9. The exhaustion of gases from sewer and
waste pipes by means of the heated exhaust-
shaft, for the reasons and in the manner speci-
fied and illustrated. )

Intestimony that Iclaim the foregoing I have
affixed my signature in the presence of two
witnesses.

JOHN WILKINSON,

Witnesses:
M. M. TOwNE,
ARCHIBALD DAVIDSON.




