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To all whom it MY CONCEPrTL:

zen of the United States residing at the cityof
Boston, county of Suf‘folk State of Massachu-
5 setts, ha,ve invented certam new and useful
Improvements in Apparatus for Electrically
Dispersing Fluids; and I do hereby declare

- the following tobe a full, clear, and exact de-

scription of the mventlon such as will enable

10 others skilled in the art to which 1b a ppertmns.

to make and use the same.

This'my invention relates to an appmatus;

for electrically dlspersmﬂ‘ fluids. |
In 2 companion application of even date

t5 herewith, Serial No. 732,798, I have described

and clmmed certain new and useful improve-
ments in method of electrically dispersing
flnids by subjecting the fluids in a free and

“attenuated formation to the disruptive and

20 dispersive action of a gaseous field of con-
vective action of electrlelty at high tension.
"The present inventlion relates to apparatus
for carrying out said methods.

In the accompanying drawings, Figure 1

25 represents partly in section and pdrbly in ele-
“vation, one form of apparatus embodymﬂ' my
mventlon Fig. 2 represents on a larger
scale and in sectlon the delivering device
.shown in Fig. 1.

30 view of a modlﬁed form of the delwermfr de-

" viee.

ther modlﬁcatlon thereof. . Fig. 5 represents

a like view to that shown in Flﬂ' 1 of the col-

Ieetmﬂ'-ree] delivering dewce, and convec-

3 5 tive- ﬁeld electrodes the sald delivering de-

vice and electrodes ha'_ving a different rela-
tive position with respect to each other..
Referring to Figs. 1 and 2 of the drawmgs,

A mdlca,tes a ‘rube made of glass or other sub-
40 stance, which .tube termmates at its lower-
end i1j1 a small nozzle, which serves as a means

for delivering the fluid in a free and attenu-
- ated streaming formation into the path of
- c¢onvective action.
45 its upper end in an enlargement or bulb g,
. which, together with the mlet-tube b, serves

to supply the fluid to the tube A. In order

to regulate the quantity of fluid supplied to
Lhe delu ery-tube A, the bulb @ may conven-

so iently be provided with a conical valve or

plag ¢, having a serew-threaded 'stem pass-

Fig. 8 replesents a like | m

Kig. 4 represents a like wiew of a fur- ,.

The tube terminates at |

fluid.

lowering the plug ¢ the area of the opening

-governed by said plug may be correspond-

ingly varied. The inlet-tabe 0 admits the

ing through a Stopp_er d, so that by raiising or
Be it known that I, JoaN I. COOLLY a citi-

5

fluid to be treated under sufficient pressure -

to insure its delivery from the open end of
the tube A in such manner as to cause it to
issue in a free and attenuated stl caming form

into the convecetive field either at ﬂbhOltdlS-

tance from one of the electrodes, as indicated

tween both electrodes orin 1mmedmte or sub-

stantially immediate contact with said elec-
trode, as indicated in Irig. 5. For the pur-
pose of supplying a Supplementmy fluid to

‘in Fig. 1, or in any intermediate position be-

the verge of the outlet of the tube A, I may

surround the tube A with an mclosmﬂ' tube I3 -
and make the outlet end of the tabe A (and

preferably also the outlet end of the inclos-
ing tube B) conical, so that by sliding the
one longitudinally: upon the other l}he area

of the annular opening between their outlet
ends may becorrespondinglyadjusted orregu-

lated. Into the space between the two tubes

I introduce the supplementary fluid, prefer-

the tube A—as, for lnsta,nue, when. employ-

ing a solution of pyroxylin in the tebe A, I

may employ ether as a solvent. It will be

understood, however, that in all cases it is

5

| ably a solvent of the fluid delivered thmurrh |

80 :

not necessary that the supplementary fluid

should be actually a solvent of the primary
Thus 1n some cases it may be neutral
to the primary fluid—as, for Instance, instead

of ether in the example ;mst given it may be

benzole; but in all cases the supplementary

flaid, preferably, should be a more or less
good ‘‘dielectric,” as the presence of a con-
duetmg flunid whlle keeping the verge of de-
livery free may be detrimental to the dis-
ruptive and dispersive action of the conveec-
tive fleld. Thesupplementary fluid or solvent

may be conveniently supplied to its délivery- -

tube B through the blanch -f from any con-

‘venient reservmr | |
- D represents one form- of vlectric-current -
-ﬂ'enerator, such as a Wimshurst machine, for
‘the production of high tension or static elec-

tmctny, g being the positive pole thereof and

g’ the negative pole, or conversely. - A erank
,-E is provided by which the machme may be

0y
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operated, as us-ual, although a pulley with a | the dispersion of their volatile liguid compo-
nent and form fibers which separate, being -

belt or cord may beused. The pole ¢ is con-
nected by a wire /2 with the adjustable elec-
trode e, and the other pole ¢’ is connected by

a wire /" with the adjustable electrode ¢', as:

shown, so that by adjusting the distance be-
tween the free ends of the electrodes ee' a
variation of strength of the convective field
between them may be correspondingly es-

‘tablished.  To render this regulation of the

strength of the convective field still more ef-
fective, I provide as one way of accomplish-
ing this end the supplementarv electrodes

17, adjustable toward andfrom each other,

whereby the convective field between. the
electrodes e ¢ may be short-circuited to a
greater or less extent, according to the regu-
lation of the length, and conscquently the
resistance of the convective field formed
across ¢ ¢/, caused by adjustmerit of the dis-
tance between them. The electrodes e e’ are
suitably insulated, so that the field of con-
vective action shall be limited to the space
between them. The conductors 2 ' should
also be heavily insulated and kept at some
distance from the field. Adjacent to but in

~ this instanece outside of the field of convec-

30

tive action is arranged one form of collect-

ing mechanism for progressively withdraw-

ing fibers produced by the convective action.
T'his collecting mechanism may convenienly

~consist of a reel I, provided with means for

35

40

imparting to it acontinuous rotation—as, for
instance, the bevel-gearing [, operated from
a counter-shaft /' and driving-pulley m. It
is best also that the whole device be inclosed
in a case & of any suitable size, as indicated
by the broken lines in Fig. 1, so that cur-
rents of air may be avoided and so that by
the use of suitable drying substances or

- mechanisms the electrical and atmospheric

45

5C

conditions within the case inay be kept prac-

tically uniform, but more especially when
the redeinption of the dispersed volatile liq-
uld products is desirable—as, for instance,

when collodion is used for the production of-

fibers the -beforementioned dispersed sol-
vents may be drawn off from the interior of

the case accompanied by a portion of the

gaseous atmospherie contents of the case G—

- for instance, by the pump K—and the dis-

35

6o

_1n"a thin stream, IFig. 2, or multiple streams
or sheet, Fig. 4—from the discharge-verge of

persed solvent may be recondensed in any
suitable manner, and whatever other vapors

may be produced in working my procegs may
be drawn off in like manner and freshgtmos-
pherie or gaseous media substituted. -

When the liquid—as, for instance, collo-’

dion—is delivered in an attenuated form—
as, for instance, in a succession of small drops
or Spray, £% in the spray-delivery, Fig. 3, or

~ thedelivery device and the electrical machine

18 operated, the fluid falls freely into the con-

vective field between the terminals e ¢’ and
the electrical action causes filaments to start

|

- mouth, as shown,

mutually repelled, and are attracted by the
point ¢'; but before the fibers can touch the
point e’ they are caught and are carried to

tho reel F, upon which the fibers are wound

in a machine.like the one herein illustrated.
The fibers may be caught by the operator or-
dinarily by means of a glass rod and are car-
ried to the reel, so that the reeling may be-
gin. If the reeling is continuous, it ocea-
sionally happens that from some cause the
fibers may break away from their connection

~with the reel, and in that case they may again

be caught and carried to the reel in order that
the collecting may continue.
It will be understood that instead of a static

machine, such as a Wimshurst or Iloltz ma-

chine, I may employ for the produetion of the
convective field any other suitable equivalent
source of high-tension or static electricity ap-

- propriate to the purpose.

In the delivering device shown in Fig. 3the
construction is identical with that shown in
Fig. 2, but with the additional feature of a
spraying-tube n for direeting a jet of steam,
compressed air, or the like across the outlet-
opening of the tube A, producing one form of

attenuated delivery into the field snitable for

the practice of this process. |

In the delivery device shown in Fig. 4 the

flnid supplied to the bulb a flows throngh the
exit-opening o upon an abutment p, provided
with peripheral aperturesy)’. Said abutment
i1s contained within a hollow tube A’, which
receives a motion of rotation from a pulley s
and band s’ and is incased by an outer tube
I3’ for the reception of the solvent. The tube
A' is provided with an enlarged bell:shaped
As'the tube A’ is rotated
the fluid supplied from the bulb ¢ drops upon

7O

75
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the abutment p, from which it passes through

the apertures p’ to the inner periphery of the

tube A’ and thence downward to the bell-
shaped end thereof, where it is thrown off by
centrifugal force into the convective field of
discharge. At the same time the solvent or

other fluid may be conducted through the

casing B’ and aperture ¢ to the outer periph-
ery of the bell-mouthedexit,wherebythe edges
thereaf are always maintained in operative
condition. It will be noted that in this lat-
ter form the material is delivered into the

field of“convective action in the form of a thin
‘sheet'which breaks up into streams or drops,

whose dimensions may be graduated by vary-
ing the amount of fluid supplied to the tube

- A'. The quantity of supplementary fluid sup-’

plied may also be varied by adjusting the tube

13" so asto vary the distance of the lower edge

of said tube B" from the uppersurface of the
bell-mouthed end of the tube A’, ag will be
readily understood.. =

By the word ‘‘attenuated” as employed
herein and in the claims I refer to dimensions

or configuration and not to the condition of |
out, which quickly set or harden because of | fluidity of the fluid as it is delivered into the

110
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- for a solvent
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-~ and a feeder for a solvent.
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convective field. The phenomena resulting

from the convective passage of a current of

‘electricity at high teglsion through a gaseous

medium, commonlycalled *“silent discharge.”
) o andl

‘“ brush-discharge,” and ‘““spray-discharge,” |
-are herein referred to as ‘“convective field,”

*“field of convective action
charge,”.and ‘‘convective
- Haviig thus described

I claim is— -

, ‘‘conwective dis-
action.”

L. Inanapparatus forseparating from com- |
posite fluids the volatileliquid componentand

breaking up the fixed component thereof, the
combination of a source of high-tension elec-
tricity, means for feeding the composite finid
into the field of electrieal discharge from said
source of high-tension electricity, and a feeder

2. The combination, with a source of high-

tension electricity, of means for projecting a

fluid into the field of electrical discharge from
said source of high-tension electricity, an elec-

trical connection from one pole of said source

of high-tension electricity to said discharge-
point and a feeder for a solvent proximate to
sald discharge - point, substantially as de-
scribed. . : |

- 3. The combination with a source of high- |

tension electricity of means for projecting a

Mlaid into the field of electrical discharge from
said soureceof high-tension electricity, an elec-
trical connection from one pole of said source
| field of convective discharge interposed in the .

of high-tension electricity to said discharge-
point, an electrical connection from the other
pole thereof to an attracting point orsurface,

discharge-point, substantially as deseribed.
4. Thecombination of a vessel having a dis-
charge-orifice, a source of ‘high-tension elec-

- trieity, an electrical connection from one pole

- of said source of electricity to
orifice and mechanism

45

the discharge-
m for withdrawing the
productfromtheelectrical field, su bstantially

as described. . .~ . - o
9. The combinationof a vessel havinga dis-

~ charge-orifice, a source of ‘high-tension elec-

tricity, an electrical connection from one pole

~of said source of electricity to the discharge-

50

55

-orifice, ah electrical connection from the other:
“pole of said sourceof electricity to a attract-

ing point or surface and mechanism ¥or with-
drawing the product from the field of elec-

-+ trieal discharge before reaching said attract-

Ing-point, substantially as deseribed.
0. The combination of a vessel havin g a dis-

_ charge-orifice, a source of high-tension elec-

- tricity, an electrical connection from one pole
of said source of electricity to the discharge-

6o orifice, mechanisimn for collecting the product, |

substantially as deseribed. B
7. In an apparatus for electrically produe-
ing fibers from composite fluids, the combi-

nation of asource of high-tension electriei ty,

means for projecting the composite fluid into
the field of electrical -discharge thereof, an

- electrical connection from one pole of said

proximate to the feeding-point
of said fluid, substantially as described.

source of eieet'ri_di'tjf to rthe - delivei'y-fpoi'nﬁ of

sald composite fluid and a reeling mechanism -

for reeling the fibers, substantially as de-
seribed. | B g S

1

‘my invention, what |

70

8. In an apparatus for electri_cal_l.?l produc-

1Ing fibers from composite fluids, the combi-
l nation of a source of high-tension electricity,

meansfor delivering astream of a viscous'com-

charge thereof, an elec¢trical connection from
one pole of said source of electricity to the

posite fluid into. the field of electrical dis-.

75

delivery-point of said fluid, an electrical con- -

nection from the other pole of said source of

electricity to an attracting point er surface,

S0 |

and areeling mechanism for reeling the fibers, -

substantially as deseribed. o |
9. In an apparatus for separating the vola-
‘tile liquid component from the component of

| fixed substances in composite fluids composed
thereof, the combination of a source of high-

tension electricity, means for producing a:

field of convective discharge interposed in the
90"

circuit of said source, means for delivering a
“composite flnid in a free and attenuated form

L

to the delivering device, substantially as de-
scribed. S o

into the path of convective action, and means |
-for conducting a supply of the composite fluid

10. Inan app'ara_tus for 'sepaf'atiﬁ g the ‘-vola.- -

95

tile liquid component from the component of

fixedsubstancesin composite fluids composed
thereof, the combination of a'source of high-

tension electricity, means for producing a

I0O0

cireuit of said source, means for deliveringa

proximate to said |

|

into the path of convective action and for
proportioning the volume delivered to the
dispersive strength of the convective action,
‘means for conducting a supply of the com-

composite fluid in a free and attenuated form -

o5

_posite fluid to the deliveringdevice and means .,'
for collecting the fixed or non-volatile prod-

‘uets of the convective action upon the com-
posite fluid, substantially as deseribed.

- . 11. Inanapparatus forseparating the vola- -
tile liguid component from the compenent of i

fixed substancesin composite fluids com posed

thereof, the esinbination .of a source of high- 115 .

tension electricity, means for producing a ..
field of convective discharge interposed inthe =
cireuit of said source, means for deliveringa
composite fluid in a free and attenuated form

into -the- path of convective action and for
proportioning the volume delivered to the

I30

dispersive strength of the convective action, .
‘means for conducting a supply of the com-

positefluid to the delivering device and means -
for collecting the fixed or non-volatile- prod-
uacts of the convective action upon the com- -
prox- -~ -

posite fluid, and forremoving them from

125 -

Imity to the path of convective action, sub- "

stantially as described. | R
12. In an apparatus for separating the vola:

I30_

tile liquid component from the componen) of .-

fixed substances in composite fluids compased
thereof, the combination of a source of high- -
stension electricity, means for producing: &:

a
. g
S
-
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-
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- field of convective discharge interposed in the

-

circuit of said source, means for delivering a

- composite fluid in a free and attenuated torm

into the path of convective action and for
proportioning the volume delivered to the
dispersive strength of the convective action,
means for conducting a supply of the com-

- positefluid tothe delivering device and means

IO

15
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30
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for collecting the volatile products of the con-

vective action nupon the composite ﬂllld sub-

stantially as desecribed.
13. Inan apparatus forseparating the vola-
tile liguid component from the component of

fixed substancesin composite fluids composed
thereof, the combination of a source of high-

tenmon electricity, means for pmducmﬂ' )

field of convective discharge interposedin the

cireuit of said source, means for delivering a
composite fluid in a free and attenuated form
into the path of convective action and for

‘vegulating the volume delivered to the dis-

persive strength of the convective action,
means for conducting a supply of the com-
posite fluid tothe delivering device and means
for collecting the volatile products of the con-
vective action upon the composite fluid, sab-
stantially as desecribed.

14. Iman apparatus for separating the vola-

tile liguid component from the component of |
fixed substancesin composite Auids composed |
thereof, the combination of a source of high-

tensmn electricity, means for producmg a
field of convective discharge interposed in the

cireuit of said source, and for adjusting the
length thereof, means for delivering a com-.
posite fluid in a free and attenuated condition

intothe path of convective action, and means
for conducting a supply of the composite inid

- to the dehvermﬂ' devwe, substanblally as de-

40

45

scribed.

15. Inanapparatus for separ atin gthe vola-

tile liquid component from the component of
fixed substances in-composite luids composed
thereof, the combination of a source of -high-
tension electricity, means for regulating the

 tension of said source, means for producing a

50

55

field of convective dischargeinterposedin the

circuit of said source and for adjusting the
length thereof, means for delivering a com-
posite fluid in a free and attenuated:condition
into the path of convective action, and means
for conducting a supplyof the eomp051te fluid
to the dehvermw device, substantlally as de-

‘seribed.

16.' Inan apparatus for separating the vola-

tile liquid component from the component of

fixed substancesin composite flunids composed

- thereof, the combination of a source of high-

60

tension electricity, means for producing a
field of convective discharge interposed in the

cireuit of said source, means for delivering a
| composue fluid in a free and attenuated con-,
~dition into the

-means for %upplymfr a supplementary solvent
to the device at its verge or place of transi-
tion of the composite ﬂu1d from the eonfined

path of conveciive action,

692,831

i sa pply of the compomte fluid to the delivering

device, substantially as desecribed.

17. In an apparatus for separating thevola-
tile liquid component from the componenb of
fixed substances in a composite fluid com-

posed thereof, the combinration of a source of

‘high-tension’ electuclty, means for producing

a field of convective discharge interposed in
the circuit of said souree, means for deliver-
ing a composite fluid in a free and attenu-
ated condition into the path of convective
action, means for supplying a supplementary
fluid to the delivering device at its verge or

place of transition of the composite fluid from.
the confined to the free state, means for regu-

lating the supply of the supplementary fluid,

80

means for adjusting the position in the field

of the delivery of the composite fluid and for
proportioning the volume thereof to-the dis-

persive strength of the convective action, and

means for conducting a supply ¢f the com-

posite fluid to the delivering device, substan-

tially as described.

:18. In an apparatus forseparating the vola-
tlle liquid component from the com ponent of
fixed substances in a composite fluid com-
posed thereof, the combination of a source of

high-tension eleetmclty, means for producing

a field of convective discharge interposed in
the circuit of said source, means for deliver-
ing a comp031te fluid in a free and attenuated
cond1tmu into the path of convective action,

‘means for supplying a supplementary flaid

gC

95

10C

to the delivering device at its verge or place

of transition of the composite fluid from the

confined to the free state, means for regulat-

ing the supply of the supplementary fluid,

-means for adjusting the position in the field
"of the delivery of the composite fluid and for

proportioning the volume “thereof to the dis-
persive strength of the convective action,
means for conductm g a supply of the com-

posite flnid to the dehveung device, and

means for collecting the fixed or non-volatile

composite fluid, substantially as described.

19. Inan appamtus for separating the vola-

tile liguid component from the component of
fixed substances in a composite fluid com-
posed thereof, the combination of a source of
high-tension electricity, means for pr oducing
a field of convective discharge interposed in

| the cireuit of said source, means for deliver-

ing a composite fluid in a free and attenuated

105

110

products of the convectwe action upon the

115

120

condition into the path of convective action,

means for supplying a supplementary fluid to

the delivering device at its verge or place of

transition. of the composite ﬂuld from the
confined to the free state, means for regulat-
ing the supply of the supplementary ﬂmd
means for adjusting the position-in the field
of the delivery of the composite fluid and for
proportlonmﬂ' the volume thereof to the dis-

persive strength of the convective action,

means for conductmrr a supply of .the com-
posite fluid to the delwermtr device, and

~ to the free state, and means for conducting a ! ‘means for collecting the volatlle products of

!

125

130
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- convective action, substantially as described.
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 20. Inanapparatusforseparatingthe vola-.
tile liquid component from the component of

fixed snbstances in a composite fluid com-

posed thereof, the combination of a source of
high-tension electricity, means for producing
‘ ) P g

a field of convective discharge interposed in

the circuit of said source, means for deliver-
ing a composite fluid in a free and attenuated

condition into the path of convective action,

‘means for supplying a supplementary fluid to

“the delivering device at its verge or place of

15

transition of the composite fluidfrom the con-
fined to the free state, means for regulating

the supply of the supplementary finid, means

- for adjusting the position in the field of the

30 _
~ posed thereof, the combination of a source of
high-tension electricity, means for producing
“a field of conveetive discharge interposed in

35

.4'0

delivery of the composite fluid and for pro-

portioning the volume thereof to the disper-
sive strength of the convective action, means

for condueting asupply of the composite fluid
to the delivering device, and means for col-

lecting the fixed or non-volatile produets of

the convective action upon the composite
fluid, and remeving them from their proximity
to the path of conveetive action, substantially
as described. " - IR
21. Inanapparatus forseparating thevola-

tile liguid component from the component.of

fixed substances in a composite {luid com-

the circuit of said source, means for deliver-

ing a composite fluid in a free and attenuated
- condition into the path of convective action,
- means for supplying a supplementary fluid to

the delivering device at its verge or place of

transition of the composite fluid from the con- |
fined to the free state, means for regulating
_the supply of the supplementary fluid, means
for adjusting the position in the field of the .
delivery of the composite fluid and for pro-.

portioning the volume thereof to the disper-

-sive strength of the convective action, means .

for conducting a supply of thecomposite fluid
to the delivering device, and means for col-
lecting the volatile products of the convective
action upon the composite fluid, and remov-
ing them from their proximity to the path of

b .

tension of said source, means for producing

the convective action upon the composite | tension electricity, means for regulating the -
fluid, substantially as deseribed. |

a field of convective discharge interposed in

the circuitof said source and for adjusting the

length thereof, means for delivering a com-

posite fluid in a free and attenuated .condi-

tion intothe path of convective action, means
for. supplying a supplementary fluid to the

| delivering device at its vergeor place of tran-

sition of the composite fluid from the con-
fined to the free state, means for regulating

60

65

the supply of supplementary fluid, means for |

adjusting the position in the field of the de-

livery of the composite fluid and for propor-
tioning the volume thereof to the dispersive

70
strength of the convective action, means for

conducting a supply of the composite fluid

to the delivery deviee, and means for collect-

ing the fixed or non-volatile products of the
convective action upon the composite fluid

and removing them from their proximity to
the path of convective
as described.

- 23. Inanapparatus for séparating the vola- -
tile liquid component from the component of
fixed substances in composite fluids composed
thereof, the combination of a source of high-

tension electricity, means-for regulating the
‘tension of said source, means for producing
a field of convective discharge interposed in

the circuitof said source, and foradjusting the
length thereof, means for delivering a com-

posite fluid in a free and attenuated condi-
tion into the path of convective action, means .

for supplying a supplementary fluid to the

75

action, subst-anti‘a'.lly :

8o

90 :

delivering device atits verge or place of tran- -

sition of the composite fluid from the con-

fined to the free state, means for regulating.
the supply of supplementary fluid, means for -

adjusting the position in the field of the de-
livery of the composite fluid and for propor-
tioning the volume thereof to the dispersive
strength of the convective action, means for

95

"conducting a supply of the composite fluid to |

the delivery device, and means for collecting 100

the volatile products of the convective action -

upon the composite fluid and removing them

from their proximity to the path of convee-

tive action, substantially as deseribed.
In testimony whereof I athix my signature
in presence of two witnesses. ' .

10§

JOHN

22. In an apparatus forseparating the vola- K. CO O‘LEY.

- Witnesses:

tile liquid component from the component of . - |
fixed substancesin composite fluids composed ALEXANDER S. STEWART,
55 thereof, the combination of a source of high- | -

-~ M. B. CoLE.
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