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NITED STATES PATENT

EDWARD C. PARAMORE, OF PHILADELPHIA, PENNS¥LVANIA, ASSIGNOR{TO ELECTRO-
BLEACHING GAS COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK.

ART OR METHOD OF TREATING AND UTILIZING CHLORIN GAS.

No. 808,126,

Specification of Letters Patent. - Patented Dec. 29, 1808,

Application filed Februsry 5, 1607, Serial No. 355,804, -

To all whom 1t may concern: .
. Be it known that I, EDwaARrD C. PARAMORE,
a citizen of the United States of America,
and a resident of Germantown, city of Phila-
delphia, State of Pennsylvania, have in-

~ vented certain new and usetul Improve-
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ments in the Art or Method of Treating and
Utihzing Chlorin Gas, of which the following
1s a speciication. o

My - mivention relates to a process or
method of generating, treating and utilizing
chlorin gas. *+ . |

The bleaching properties of chlorin gas are
wéll known, but its usetul applicability in the
arts has been seriously restricted hitherto by
reason of its disagreeable odor and its dele-
terious effects upon animal life, as well as by
the difficulties of divesting articles bleached
thereby of the reésidusal odor of the gas.

'The object of my present invention is to re-
lieve the chiorin gasort its objectionable odor,
and purify it without detracting fromi its
bleaching qualities. |

On account of the poisonous and deadly

odor of chlorin gas, the use thereof is danger-

- ous in the extreme, although being of such
great value as a bleaching agent. Hereto-

fore, various attempts have been made to ei-
fectually deodorize the gas without destroy-
ing 1ts valuable qualities, and at the same
time, so far as possible, enhance its bleaching
power, and I have myself likewigse made vari-
ous improvements in this lne, as appears
from Letters Patent 667,099 and 667,100
dated January
Aﬁl'il 4, 1905 heretofore granted to me,
which inventions and improvements have
been productive of the most mmportant re-

sults, and which have been practiced by me

with remarkable success. ‘Lhe present im-
‘provements constitute turther developments

- along the same line, and it is found that the
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gas treated by my improved process has

greater bleaching qualities than before treat-

ment, has little or no odor, bleaches perma- |

nently the things which are subjected to its
influence, and does not impair the strength of
fibrous or other substances with which it is
used, but, on the other hand, sepérates
oummy matters from fibers treated and
‘precipitatestoreigh substances fromsolutions
bleached therewith, thereby enabling most
desirable results possiblé to be attained, and
furnishing a bleaching gas originating from a
chlorm baseand havingall the va.luab%e quali-

29, 1901 and 786,595 dated |

| the bottom thereof, and through this

ties of chlorm in an intensified form without
the deleterious qualities. -
Referring to the drawing illustrating one
form of apparatus for carrying my improved
process mto practical effect, it 13 observed
that I have delineated in a diagrammatical
way the several parts of such apparatus and

60

the various connections so that the steps of

the process, the results of each, and the fingl

result, may be clearly described and thor-
oughly understood. | '

1 denotes a suttable retort or generator
wherein chlorin gas may be generated. - At a

suitable point above the generator 1 i1s an

acld reservolr 2 contiecting with the genera-
tor 1 by means of a vertical pipe 4 having a
cock 3. The generator 1 1s provided with a
pertorated basket 5 hung centrally theéreéin as
indicated. The generator has a suitable
cover 6. The basket 5 contains manganese
dioxid, or black oxid of manganese, (MnQ,).

Such amount of this substance will be placed

in the basket 5 as may be proper for the
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quantity of actd to be used therewith m ob-

taining the desired result: Reservoir 2 con-
tains hydrochloric acid (HCI), which by
coming into contact with the black oxid of

manhganese will cause the setting free of the
chlorin gas. Th |
be an aqueous solution. Obviously the gen-

The acid used will ordinarily

erator 1 may be of any size, shape and mate-

rial, and if desired a number of them may be

used in the same apparatus. With the gén-
erator or generators, if preferred, some
source of heat or heating device, as tor m-
stance the gas jets 80, 1s employed to accel-

erate the formation of the chiorin gas, and to

obtain the most complete reaction from the
chemicals in the generator. .

- One or more-wash-bottles 7 of any suitable
form, size, shape and material are employed
to receive the generated chlorin gas and take

30
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up all the moisture therein, as well as the im-

purities that were in the manganese. A pipe

8 leads from the upper part of the generator

1 mto the wash - bottle 7, discharging near

ipe
the chlorin gas passes into the vessel 7. JE I%s
vessel 7 contains sulfuric acid (H,SO,) in
aqgeou's solution, or some other hygroscopic
supstahce.. | "' ~.
It order that a proper cooling effect may
be produced in certain portions of the appa-
ratus, in connection with certain StBESIOf the

1

process, wiich cooling effect 1 shall fully de-
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~ scribe and which is an important desidera-'|
tum, I employ a refrigerating mechanism.

~ to a considerable pressure, and from it is dis-
10

- . monia receiver 14 to a brine tank 16, and 17

.,.:351

40

~tank I provide a body of li(r}uid having the
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* 9 designates a compression pump, serving
a8 an ammonia compressor and intended to

denser 11. Pipe 10 coils within the con-

- denser 11 and over it flows cooling water, so

~ as to produce a liquefaction of the gas. Of |

- course the form of this condenser element

15

-~ avalve 12 to control t

~ pressed gas to the condenser 11, and also

- with a valve 13 to eontrol the passage of the

liquefied gas away from the condenser 11.
14 denotes an ammonia storage tank. The

~gas condensed to its liquid state in the con-
~denser 11 passes into the tank 14 which is a
- vessel of any convenient size and shape
- adapted to hold a suitable quantity of the

2D

- withdrawn and evaporated:in the refrigerat-

o ing: pipes_ . - | .' | |

16 back to the ammonia compressor 9. Pipe
- 15 has a valve 82 near the ammonia tank 14,

- pressor, 1s referred to as having a suction pres-

(2] - g0s12¢

I will now refer briefly to some of the most
important elements thereof. -

operate with anhydrous ammonia. In this
compressor the ammonia gas is compressed

charged through the pipe 10 into the con-

may vary widely. Pi{t}e 10 is provided with |
1e passage of the com-

ammonia liquid, and from which it may be

3
-

15 dénotes a pipe 'lea,d'ihg- from the am-.

indicates a pipe running from the brine tank

and also a valve 83 near the brine tank 16;
and -pipe 17 has a valve 84 near the brine
tank 16, and also a valve 85 near the com-
Eres_sor 9. Pipes 15 and 17 join within the
rine tank to form the coil 18. The tank 16
18 filled with brine in any suitable manner.
The ammonia coil 18 therein cools this brine
to the desired point, so that by means of said
required low temperature. The pipe line 15
may be described as supplying ammonisa at
condenser pressure, while the return line 17,
which passes back to the ammonia com-

sure. Vvhile these are some of the essential
features of the system, others which are tribu-
tary or appurtenant to them will be de-
scribed hereafter. | L
The chlorin gas after being purified in the
wash bottle 7 iows through a pipe 19 to a
condensing device A which performs the first
cooling operation on the chlorin gas. This
device comprises a brine receptacle 20, within
which is a gas-carrying coil 21 which forms
a part of or is connected with the aforesaid
pipe 19. Running from the cold brine tank
16 to the first gas condenser A.is a suitable
pipe 22 which is a supply or intake pipe for
the condenser A, said pipe 22 being arranged |
in connection with a force-pump 81, and hav- |
ngi a valve or cock 86. Another pipe 24
leads away from the condenser A near the

and functions as an eduction passage for the'

~overflow of the brine.. The pump 81 is con-
stantly operating to carry the cold brine into
| the chamber 20, from which it circulaies
~back to the cold brine tank 16 through the 1

kept up. The cold brine in the chamber 20

Fipe- 24, a continuous circulation being thus

exercises a refrigerating influence upon the

freshly-generated chlorin gas which is cours-
g through the coil 21, thereby cooling the

c_hTOrin gas to the proper point. The tem-

75

| perature of the brine in this condenser Aisin

practice about. zero centigrade, or 32 de- - -

grees Iahrenheit, but this can be varied.
When the chlorin gas emerges from the first

condenser A, it is therefore in a cold state.
| The coil 21 delivers into the pipe 22* which
‘may or may not be integral therewith, which-
1 pipe 222 1s provided with a small clean-out

cup 23 which will receive the condensed im-

From the first gas-condenser and the pipe

80

purities and enable them to be removed. In
case the process is performed upon tanked
chlorm, instead of upon the freshly-gener-
| ated gas, the gas will be introduced tirst into
| the condenser to be properly cooled.

22® and clean-out cup 23, the cold chlorin
gas enters the pipe 242, and passes thence

into a heater 25, consisting preferably of a
tube of porcelain or other vitrified material,

95'_ |

surrounded by a coil of electric wire, through-

whereby the heater 25.is made very hot by

the heating of the small coil of resistance
wire to a high point by the electric current

coming through the conductors 26, 27.. The
tempe.ature of this heater will be several
hund.ed degrees, say 500 degrees F. The
gas when it reaches the heater 25 being very
cold 1s suddenly subjected to the influence of

this intense heat which suitably affects the

gas and prepares it for the proper action of
the electrical current to which 1t is exposed
further on. This heating of the chlorin gas

by means of the electric heater 25 is an ex-

ceedingly important step in my process, for it

-Which & CHI‘I’G_Ilt --iSi p&SSiIlg by means-of COon-
ductors 26 and 27, from the alternator 69,

100
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15 found that the sudden application of the

ration such as fits the gas for electrification
m a far more effective way than has hereto-

‘heat accomplishes a transformation or prepa- -

115

fore been possible by any other method or ap-

paratus. Thus it is seen that the prepara-

tion of the gas for electrification consists in

suddenly shocking it with ah intense heat

a..plplic&tion at & time when it is thoroughly
cold. -

From the heater 25, gﬁs pﬁsses into a pipe
36 bhaving a clean-out cup 28, which pipe
leads to a compound magnetic dielectric de-

vice, as I term it, having a glass chamber 29
through the walls of which both an electro-

120
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static and magnetic inductive influence are

caused to pass in such a manner as to effect

top thereof back to the cold brine tank 16 | an increased chemical activity of the gas and 130
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~gizing of the primary helix, the secondary

30

40
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deodorization thereof, resumably by its full } imPﬁrities and objectionable odor, at the
same time increasing its bleachmg.qualitlesf 3

or partial ionization., The form of diclectric
device, which I have illustrated herein, con-
sists o1 a cylindrical or tubular glass section
29, the wall of which is hollow to provide an
annular closed chamber which is entered at
one point by the pipe 36, for the delivery of
the gas into the annular chamber; while at
another point there emerges the pipe 37 for
carrymme away the ionized gas. |
~Centrally within the glass tube is a core of
wron 30 around which is wound a primary
coil or helix 31, one end of the wire being
shown at 33 leading to one pole of the elec-
trical condenser D, while the cther end of the
wire is shown at 34 leading to the other pole

of the electrical condenser . The outside -

surface of the annular elass chamber 29 is
wound with a secondary helix of fine wire, as
indicated at 32. The primary helix is ener-
oized by the passage of the electric current
therethrough by means of the conducting
wires 33 and 34, and as a result of the ener-

helix 32 is energized by means of magnetic

induction, in the well known manner, as

typified in transformer construction.
in considering the electrostatic features of

© this device, it is to be particularly noted that
‘the energizine current supFIied to the pri-

mary nelix is of an extremely high-tensioned
oscillatory character, due to the nature of the
several parts 62, 63, 64 and D, from which
said current is derived. |
ture the magnetizing helix 31 is more or less

surrounded by an oscillating electrostatic

mttuence radiating therefrom, such as evi-
dences itself in any circuit carrying currents
ol similar characteristics, The outer helix
52 acting as the step-up coil of & transformer

- 1s the scat of even higher potential differ-

- an oscillating  electrostatic influence,

|~
|

50

ences, and 1s hence similarly surrounded by
: any
part of which bears a definitely varying rela-
tion to the primary helix due to the magnetic
infer-linking of the energizing and induced
currents in the primary and secondary
nelices. - |

From the foregoing it will be apparent that'|

the two helices perform a dual service, being
not ouly magnetically but electrostatically
related; acting in the latter capacity some-
what akin to the opposed plates of & con-

denser or Leyden jar.
55 | ,
fields, being in juxtaposition, powerfully act

As 18 well known, the two electrostatic

and react on each other, repelled or at-

~ tracted as the case may be; in the perform-

60
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ance of which feature the intervening gas
filled dielectric space formed by the chamber

20 1s subjected to powerful electric stresses,

serving to produce the chemicalizing and
deodorizing cffects which are herein set
Torth. .

The dielectric device frees the oas of its |

packages.

In view of this fea-

flows the

When the gas leaves the dielectric device,

‘therefore, its objectionable odor has been
removed and the gas is in a purified state.

1t passes thence through the pipe 37, which

has a clean-out cup 35, to the second con-

denser B, the object of which is to liqueffr

the gas and prepare it for delivery to a tank

or chamber used for the purpose of delivering

the liquefied gas to the shipping bottles or
This second condenser B con-
sists of a chamber 39 filled with brine,

which 1s cooled by means consisting of an
ammonia pipe 48 running from the supply
ammonia pipe 15 and entering the chamber
39, S0 as to properly connect with a coil 49

which is- situated in the bottom of the
chamber, from which coil a pipe 51, having -

valve 52, leads away from the chamber 39
to the ammonia suction pipe 70. Pipe 48
18 suitably provided with a hand valve 50
to contro tﬁe assage of the ammonia into
the cooling coil 49. ~The gas-carrying pipe
37 connects with the col 38 within the
brine in chamber 39, said coil being prei-

erably situated in an inclined position as

shown in the drawing, and the lower end of

the coil 38 connects -with a pipe 41, having
a clean-out cup 40, said pipe 41 discharging

the liquefied gas into a cylindrical receptacle

71 1mmersed in a brine tank 43 whose brine
is cooled by the ammonia coil 44, one end
of which connects by pipe 46 with the

~ammonia suction pipe 70, while the other
end connects by pipe 45 with the amimonia
The pipe 46 has a hand

pressure pipe 15.
valve 47, and the pipe 45 a hand valve 72
for controlling the action of the ammonia
gas. Keceptacle 71 has an air vent 42,
which may have a hand valve 88.

The function of the second condenser B
as already intimated, is to
so that it may be shipped in a liquid state,
and said condenser, as shown, is similar in

many respects, both as to construction and

operation, to the first condenser A. The

'j latter, however, is simply for the purpose
of cooling the gas, while the second con-

denser is for liquefying it. Hence, it is
destrable and important that the second
condenser sliould have a temperature con-

siderably lower than that of the first con-

denser, and, for example, it may be said

that the temperature of the second con-.

denser B is usually about fifteen degrees
below zero, Fahrenheit, or 26 degrees below
zero, centigrade. |

From the bottom of the collecting cham- i

ber 71, runs the delivery pipe 54, provided
with a hand valve 73, through which pipe
‘deodorized and
chlorin ready for commercial use.

57 indicates a shipping bottle or tank of

@-\_
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hquefy the gas’
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perfected liquid '

 steel, iron, or other suitable material.. In 130
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~ order that this may receive the liquefied
gas and retain it in a liquid state until filled

10
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30
- the wires 23 and 34.

39

40
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and closed, it is desirable to keep the tank
cold, and, consequently, it is immersed in a

brine-filled chamber 56, whose brine is

cooled by means of the ammonia coil 58,
which 1s supplied with gas through pipe 59
running from pipe 15; said coil having also
a connection with the suction part of the
system through the pipe 61 which leads to
the pipe 70. Pipe 61 has a hand valve
622, and pipe 59 a hand valve 60, for con-
trolling the flow of the ammonia
Furthermore, 1t is to be noted that it may
be found desirable, in case the flow of the
liquefied gas through the pipe 54 to the
shipping bottle 57 should not be sufficiently
active and continuous, to force the same
through the pipe 54; and hence some
forcing mechanism, such as a compressor
pump, can be utilized for this purpose, the
same belng indicated in outline at 55, and
whenthisis used, the pipe 54 willhave another
valve 90. By the adoption of such a com-
pressor pump and its installation in this
connection,1t will be found that the liquefied
gas can be iforced into the shipping bottle
with perfect ease. - |

The dielectric device, as already explained,
connects with the electrical condenser D by
in explaining the
electrical arrangements, reference may be

made to a series of Leyden jars 62, of which

there may be any number as; for instance,
sixteen, a Ruhmkorft induction coil 63, and
an alternator 69. The condenser at D is a
Thomp on or territorial condenser and'is
filled or partially so with paraffin or other oil.

Many modifications may be made in my
improved process and the apparatus by
means of which it 1s carried out without
departing from the invention, and I reserve

the liberty of making such changes as may

be found desirable. .

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is: | |

1. The art of treating chlorin, comprising
the following steps, first generating chlorin
gas, then washing i1t with acid to remove

-moisture and 1mpurities, next cooling it,

then heating it to a high degree to prepare

it for electrification, then passing it into an
electrifying chamber, then electrifying the

gas 1n sald chamber by electric influences
passing through the dielectric walls of the
chamber, and finally liquefying the gas.

2. The art of treating chlorin, comprising
first washing chlorin gas with an acicE next

cooling the gas, then heating it to a high |

oas.

refrigerating condenser - having

temperature, and then passing it through
a dielectric chamber having dielectric walls
and electrifying the gas within said cham-

ber by means of electric influences passing

through the dielectric walls. |
- 3. The art of treating chlorin gas, com-
prising first cooling the gas to the p:oper
degree, then suddenly heating it for the
purpose of preparing it for electrification,
then passing it through a dielectric chamber

having dielectric walls and electrifying the

oas in sald chamber by means of electric in-
fluences passing through the diclectric walls.
" 4. The art of treating and utihzing
chlorin, comprising the : following steps,
generating chi}rin.. cas, then washing it for
the purpose of removing moisture and i1m-
urities, then cooling 1it, then suddenly
eating it to a high degree of heat, then
passing 1t into a dielectric chamber having
dielectric walls and subjecting 1t to an
electrifying action by means of electric

" influences passing through the dielectric

walls, then refrigerating the purified gas at
lower temperature than its previous cooling

for the purpose of liquefying the gas.

5. The art of treating chlorin, comprising
the following steps, generating chlorin gas,
washing it to eliminate the moisture and
impurities, passing it through a refrigerating
condenser for the purpose of cooling it, then
heating it to a hich degree, then passing 1t
through a dielectric chamber having dielec-
tric walls and subjecting it to electrification
by means of electric influences passing
through .the dielectric walls, then again
cooling the gas until liquefied.

6. The art of treating chlorin, comprising

the following steps, first passing the gas
through a refrigerating condenser having a

temperature sufficient to properly cool the
gas, then suddenly passing the gas through
a heater by means of which its temperature
will be raised very high for the purpose of
preparing it for electrification, then passing
the gas into an electrifying chamber having
dielectric walls and electrifying the gas in
sald chamber by means of electric influences
passing through the dielectric walls, then
passing the purified gas through a second

g lower
temperature than the first for the purpose
of liquefying it, and then forcing the lique-
fied gas into a suitable receiver.

Sicned at New York city, this 1st day of

February, 1907. - - -
EDWARD C. PARAMORE.
Witnesses: e |
- J. W, ROBINSON,
- JAs. B. KiLSHRIMER.
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