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To all whom it may concern :
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Be 1t known that I, RICHARD NEALE, of
South Hampstead, in the county of Middlesex,
England, have invented new and useful Im-

provementsinthe Applicationand Useof Chem-

icals for Purifying Vitiated Alr, and in Appa-
ratus Theretor, (for which T have obtained pro-
visional protection in Great Britain, dated re-
spectively July 15,1880, No. 2,914, and August
3, 1880, No. 3,710.) of which the following is a
specification.

My invention relates to improvementsin the
application and use of chemicals for purifying
the air in railway or other tunnels, hospitals,
churches, factories, breweries, theaters, mines,
ships, caissons, diving-bells, and other places
where it is loaded with sulphur fumes, (car-
bonic oxide, by converting it into earbonic
acld,) noxious vapors, or other impurities.

The essential feature of my invention is to
cause a very large proportion of any existing
volume of vitiated air to pass or be forced over
and be saturated with the chemical agent em-
ployed, thereby more or less destroying or re-
moving the impurities with which the air is
loaded. |

It consists inapparatus adapted in form and
contrivance to the nature and reguirements of
the place where the air is to be purified, and
by which theair is caused to pass in thin sheets
or currents between horizontal wet chemical
surtaces,and is constantly kept in contact with

the chemical agent employed, said agent be-

Ing either in a more or less solid form, or in the
fluid form, as found most suitable.

My invention may be operated by moving it
through the air, or by causing the air to flow

through it, the effect upon the vitiated air be--

Ing the sawme in either case.

In order that my invention may be well un-
derstood I shall now proceed more particalar! y
to describe the same, reference being made to
the accompanying drawings,like letters of ref-
erence 1ndicating corresponding parts in the
respective figures. |

Figure1is alongitudinal section of one form
of myinvention for purifying the air inrailway-

~tunnels and other places, and Fig. 2 an end

50

view thereof. |
A represents a special purifying carriage or
chamber attached (in the case of railway-tun-

| nels) to any or every train passing through a

tunnel, and open at each end, where it is fur-
nished with wings a «, curved and projecting
outward, so as to cover as large a portion of
the sectional area of the tunnel as practicable.
Each end is also'formed on its upper edge with

alarge wing, chute, or baffle-plate, b, projecting -

upward to within as short a distance of the
crown of the tunnel as possible, for the purpose
hereinafter described. In the sides and bot-
tom of the carriage or chamber A are left any
desirable number of rectangular or other open-
ings, B, opposite and dividing which longitu-
dinally are projecting wings a', similar to a,
arranged In pairs, so as to face each way, ac-
cording to the direction in which the train is
running. The several wings « a/, combined
with the forward open end of the carriage or
chamber A and the openings B, act in such a
wanner that as the train is passing through

the tunnel the vitiated air will be caught

by them and caused to enter and circulate
through the body of the carriage or chamber
A, the half-space of each opening B not ad-
mitting the air being closed antomatically by
a centrally-hinged flap swinging either way.

Atthe same time the steam and gasesescapin o

from the chimney of the engine will be caught
by the wing or baffle-plate » and directed into
the body of the carriage, the gases and vitiat-
ed air passing, in their transit through the lat-
ter, over a chemical substance hereinafter de-
scribed, which will absorb or change the im-
purities—such as sulphur fumes, carbonic-acid
gas, sulphurous acid, sulphuoreted -hydrogen,
or others with which the air is loaded—the air
thus acted upon passing out through the oppo-
site or rear end of the carriage or chamber A.
into the tunnel in a comparatively pure state ;
or,1f desired, the several win asa a’ b and open-
Ings B may be dispensed with, the vitiated air
in that case entering the carriage or chamber
A at its open end without their aid.

C O are trays or cases arranged one above
the other at any desired inclination, and each
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composed of some non-corrosive animal, vege-

‘table, or mineral material, such as charcoal,

glass, earthenware, or any other, or of some
porous material, such as canvas, on which is
placed the chemical substance employed, the
latter being protected or not with non - COrro-
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sive or porous covers. These trays or cases | It is to be understood that I do not confine

C C slide in grooves formed in or attached to
the sides and middle partition of the carriage
or chamber A ; or they may be placed in mov-

¢ able rack-frames,and each series thereof break
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joint, as it were, with the succeeding series, 50

that the air and gases may be splitup in trav-
ersing the carriage or chamber, and thereby
caused to more perfectly impinge against the
chemical substance, which is kept moist with
water contained in an.overhead tank, D, the
water dripping or running through nipple or

other pipes, ¢ ¢, onto the uppermost trays or
cases, C C, through which it permeates, onto
thenextlower trays or cases, and so on through
the entire series until the chemical substance
contained thereby is completely moistened;
or the tank D may be dispensed with and the
chemical substance moistened by steam or by

a hose at the various stations on the line, as
found most cconomical and econvenient; or, in

lieu of applying the chemical in a more or less
solid state, as described, it may be used in a

fluid form, as shown in Tigs. 3 and 4, Sheet 1,

where theoverhead tank D contains the chemi-

cal solution, which drips or runs through the
nipple or other pipes, d, onto and through a se-
ries of porous sheets, E, of canvas or other
material, stretched tightly across the carriage
or chamber A’, to the sides of which they are
battened or otherwise secured; or they may be
carried by movable rack-frames; or,in lieu of
the sheets E, the carriage or chamber A’ may
be packed with any non - corrosive material
combined with the chemical substance or so-
lution ; or the trays or cases C C, before de-
seribed, may be used moistened with the chemi-
cal solution, omitting therefrom the chemical
substapee in the solid form. In either case
the insides and outsides of the carriage or

chamber A or A/ may be lined with the non-
corrosive or porous material,and kept wet with

the solution, if found desirable. The sheets I
or non - corrosive material being thoroughly
saturated with the chemical solution, the lat-
ter eventually finds its way into a lower tank,
F, whence it is forced back to the overhead
tank D by the pump G, worked by an eccen-
tric from one of the running-axles of the car-
riage or chamber A’, as shown, or otherwise.
The vitiated air, entering and traversing the
carriage or chamber A/, impinges against the
saturated sheets It or non-corrosive material,
as the case may be, (and other surfaces,itany,)
and the chemical solution absorbs or changes
the noxions gases it contains, the air, more
or less purified, passing out of the carriage
or chamber A’ into the tunnel,asin Iigs.1 and
2; or, in lien of admitting the chemical solu-
tion to the sheets E by the pipes d, a number
of thick strands of worsted or other suitable
material may be passed from the overhead
tank D through the series of sheets E (and
along the other surfaces, if any) to the lower
tank, I, the chemical solution traveling along
these strands by capillary attraction, and satu-
rating in its progress the sheets E.

ro—

myself to the use or particular arrangement of
the trays or cases C C, Figs. 1and 2, Sheet 1,
or porous sheets E, Ifigs. 3 and 4, as 1t 1s evi-
dent that any surface capable of containing
the chemical substance in a solid state, or ot
being saturated and transmitting it in a fluid
form, may be used, such surface or surfaces be-
ing constructed of any suitable material and
arranged vertically, inclined, or otherwise.
When either of the above-described arrange-
ments for purifying vitiated air in railway-tun-
nels is used for purifying purposes in any other
places, the several earriages or chambers may
be fixed in any convenient position, the ruan-
ning-wheelsandothertravelingappendages be-
ing dispensed with and the vitiated air forced
through the carriage or chamber or into con-
tact with the various disks by mechanical
means, sach as by centrifugal fans or blow-
ing-engines driven by steam, hydraulie, wind,
clock-worl, hand, or other motive power.
- Figs.band 6illustrate another form or mod1-
fication of my inventioen for purifying the air
in-railway-tunnels, to be used or not in com-
bination with the special carriages or cham-
bers before deseribed. Itconsists of atrough,
IF, mounted in front of the engine and contain-
ing the chemical solution, in which are im-

mersed a series of sheets, trays, or cases, U,

made of some non-corrosive or porous mate-
rial, connected with each other and arranged
to run upon vertical rods, on the principle of a
Venetian window-blind, so that when pulled
up out of the trough I, in which they bave
become saturated with the chemical solution,
they spread out, as seen in Fig. 6, and form
chemical screens or surfaces, against which
the vitiated air impinges, and is purified as
the train passes through the tunnel. Assoon
as the chemical solution has evaporated from
the sheets U, or on the train passing out into
the open air, they are lowered into the trough
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F, to be resaturated and pulled up again on

entering a tunnel. -

Tor use in apartments of houses and other
confined spaces the sets of trays U, Figs. band
6, may be suspended from above, so as to swing
like a punka or fan, and in that case the trays
may be resupplied with chemical solution, be-
ing from time to time lowered into the trough
It at the bottom of the suspending-rods, orby
solution supplied from a trough above said
trays by capillary action, through cords or fi-
brous material hanging over the edge of said
upper trough, or by some other form ot drip.
The surplus solution which finally reaches the
lower trough may be returned to the upper
trough by means of bulb-pump and flexible
tube attached to the apparatus.

i I claim—

1. The combination of the horizontal trays,
or their equivalents, adapted to hold or con-
tain chemical substances moistened by water,
with the carriage or chamber A, provided with
wings a «’ b, and side openings, B, substantial-
ly as and for the purpose described and shown.
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- tain chemical solutions, the supply-tank D,
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2. The combination of the horizontal trays, |

or their equivalents, adapted to hold or con-

and the carriage or chamber A, substantially
as and for the purpose described. |

J. The combination of the horizontal trays,
or their equivalents, adapted to hold or con-

tain chemical solutions, with the tank D, tank |

F, and pump G, all mounted on a moving car-
riage, and said pump operated by the wheels
of the same, substantially as and for the pur-
pose set forth. |

|

J

S

4. The horizontal sheets, trays, or cases U,
arranged to move upon vertieal rods, so as to
operate In the manner of a Venetian blind,
combined with a trough, I, adapted to con-
tain chemical solution, into which all of said
slats may be immersed, substantially as and
for the purpose described.

RICHD. NEALL.

Witnesses: -

JOSEPH FRASER, -
41 Bolton Road, N. W.,
EDwARD L. FERRELL.
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