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To all whom it may concern: 
Beit known that I, EDWARD C. PARAMORE, 

& citizen of the United States, residing at Phil 
adelphia, (Germantown,) in the county of 

5 Philadelphia and State of Pennsylvania, have 
invented new and useful impreveraeats in 
the Art of Treating and Utilizing Chloria Gas, 
of which the following is a specification. 
The bleaching qualities of chlorin gas are 

to well known; but owing to its intensely disa 
greeable odor, the objections attending its rise, 
owing to its peculiar action apon the hunais 
systein, and the retaining qualities of the odor 
its use is necessarily restricted in acoge to 

Is bleaching fabrics and the like. 
It is the object of the present invention to 

treat chlorin gas in such thanner that its 
Uleaching qualities will be enhanced and the 
disagreeable odor eliminated. 
The invention consists, broadly, in treat 

ing chlorin gas in Such maniaer that the ob. 
jectionable odor thereof shall be eliminated, 
its color changed, and its bleaching action. 
enhanced without resultant injury to the ma 
terials subjected to its influence. , 
In the accompanying drawings, forming 

part of this specification, and in which like 
characters of reference indicate corresporid. 
ing parts, I have illustrated tyo of the many 
forms of apparatus that may be engloyed it 
carrying Iny invention into effect, it being 
understood that I do not limit myself specific 
ally to these particular forms of apparatus, 
and in the drawings- - 
Figure illustrates one form of agparatus 

which i may use. Fig. 2 is a detail view of 
one form of chamber in which the gas is 
treated in the above-Laentioned form of ap 
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paratus. Fig. 3 is a cross-section on line aga, 
do Fig. 2. Fig. 4 is a cross-section on line y 21, Fig. 2. 

- Referring to the drawings and to Fig. 1 
thereof, A designates the electrolytic appara 
tus, the same comprising a four-armed struc 
ture, whereof two tubes or arms a, a constitute 
a passage-way for the gas as generated and 
the other two arms a? a the housing for the 
electrodes B. The members a, as shown, 

45 

each consist of an inner and outer glass tube, 
the inner tube aa of each in ember being ex 
tended nearly to the center a the struct: 3, - 
whereby the electrodes will be brought stifi- the lateriai in the receiver 9. 

SO 

ciently close together to permit passage of 
the current between the two. The electrodes 
are in this instance shown as a plurality of 
wires,of iron or any suitable naterial,bu anched 
or otherwise suitably arranged and connected 
to a wire a, common to all the electrodes, 
this wire being extended outward beyond 
eacii ineinber to perinit of attachment with 
the conducting-wires from the source of elec 
tricity. The nurneral 1 designates b, gener 
atc.; for the chlorin gas, and 2 a tube which 
extends from the generator to the electic ap 
paratus. The generator is stipported by a 
stand 3. A spirit-lamp 4 may be placed un 
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der said generator, a Lid a funnel 5 is coal-, . 
nected to the inlet-pipe 6, provided with a 
stop-cock 7. . 
As shown in Fig. 1, the generator is con 

nected to one of the tubes a, and the opposite 
tube a is connected at 8 to a receiver 9 for 
coatsining pulp or other material to be treat 
ed, all the joints in the apparatus being air 
and gas tight. A pump 10 of any suitable 
construction may be applied to pipell, lead 
ing from the receiver, - . . . . 
The electricity may be from any preferred 

source-in this instance from a Ruhmkorf 
coil E, to which the terminals are suitably 
consected. " . . 

The generator 1 for the gas may be an or 
dinary retori, such as commonly used, into 
which raanganese dioxid and an aqueous so 
lution of hydrochloric acid are introduced, as 
usual. . 

In the form of apparatus shown the space 
between the inner and outer arms a a con 
stitutes a trap into which any condensed acid 
imay accumulate-in the operation of the de 
vice, thus preventing contamination of the purified gas. 
The operation of the apparatus described 

is as follows: Manganese dioxid and an aque 
ous solution of hydrochloric acid are placed 
in the generator, and the stop-cock 7 is then 
tarned to exclude the air. The air is then 
expelled from all parts of the apparatus 
viz., the receiver 9, the tubes a. a, and the 
generator 1. The lamp 4 may then be lighted 
and the gas will be generated. The pump is 
then put into operation, and the gas is drawn 
tiroligh th& electric chamber and through 
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2 
plunger of the pump descends, the gas is forced 
oack through the material in the receive' and 
through the electric chamber, being subjected 
to the electric discharges as it passes back 

5 and forth at each alternate operation of the 
pump-plunger. It will be understood that 
just a sufficient quantity of the manganese 
dioxid and hydrochloric acid is placed in the 
generator to produce the required amount of 

to gas to nearly fill the apparatus. As a stream 
of chlorin gas without mixture with air 
passes from the generator back and forth 
through the tubes a at every reciprocation of 
the pump-plunger, every molecule of the gas 

15 is intimately subjected to the action of the 
electric currents or sparks from the electrodes 
B, and it is to this treatment I attribute the 
peculiar change in color and odor of the gas 
produced by any apparatus. 

20. It is to be noted that the space between the 
inner and outer tubes in the apparatus A is 
comparatively small, and as a result every 
molecule of gas receives treatment in a con 
fined or restricted space, the electrodes, how 

25 ever, never coming in direct contact with the 
gas, the sparks passing through the dielectric 
material of which the inner tubes are formed. 
In Figs. 2, 3, and 4 I have shown a modified 

form of electrolytic apparatus in which the 
electrodes instead of being lunched, as in 
Fig. 1, are separatély inclosed in glass tubes 
and hermetically sealed. Any suitable num 
ber of electrodes may be used, and they may 
be arranged in various ways to perform their 

3 function. As shown at the bottom of Fig. 2 
san? in Fig. 4, the electrodes are in the form 
of spiral coils. The single wire (t" may pass 
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through a cork ar, fitted in the top and bot 
tom of the inner tube ct, and it is to be un 
derstood that this closure need not be air. 
tight, as shown in Fig.1 as it does not ad 
mit air to the interior of the apparatas; but 
in Fig. 2 the closure must be her metic, be 
cause in this construction theinner and outer 
tubes are not in one piece, as in Fig. 1. 
Having thus fully described my invention, 

what I claim is 
1. The art of treating and utilizing chlorin 

gas which consists in first expelling the air 
from a chlorin-generator, second, generating 
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gas in said generator, third, drawing said gas 
into an electric chamber, fourth, electrifying 
said gas in said chamber, and fifth, forcing 
the treated gas back and forth through the 
material to be treated, substantially as de 
scribed. - 

2. The art of treating and utilizing chlorin 
gas which consists in first, expelling the air 
from a chlorin - generator, from an electric 
chamber, and from a receiver containing tho 
material to be treated, second, generatingst f 
ficient gas in the generator to partially fill the 
apparatus; third, du'awing the gas through 
the electric cham or and submitting it to the 
'action of the electric discharges, and fourth, 
forcing said treated gas back and 
through the material and through the elec 

forth 

tric chamber, substantially as described. 
in testinhony whereof I have hereu to Sot 

hand in presence of two subscribing witinesses. 
EI). WARF) ( . A RAN ()IRE. 

Witnesses: 
DAYTON BALT., 
WM. F. F. Kei Rwife), it 
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