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To all whom it may concerm:
Beitknown that I, WirLiam H. CHAPMAN, &

. citizen of the United States of America, and a
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resident of Portland, Cumberland county,
State of Maine, have invented certain new and
useful Improvementsin Methods of Removing
Static Electricity from Paper, Yarn, &e., of
which the following is a specification.

My invention relates to a method of remov-
ing static electricity from paper, yarn, and
other like articles which during their manu-
facture or manipulation become charged with
such electrity. '

Static electricity generated by friction and
by the separation of surfaces is often the
source of greatannoyance and delay in the op-
eration of various kinds of machinery—as, for
instance, in the calenders of paper-machines,
in printing-presses, and in the machinery for
working different kinds of fabrics—and it be-
comes of greatimportance to neutralize these
static charges in order that the machinery
may be worked in an eflicient manner and at
a desirable rate of speed. In the handling of
paper the sheets of paper stick to each other
and to other surfaces, causing breakage and
delay, and to- prevent these difficulties a va-
riety of devices have been tried in the past
with unsatisfactory results. Steam-jets have
been used to some extent to conduct away the
static charge, and metallicconductors studded
with numerous sharp points presented to the
charged surfaces and connected by wire to the
earth have also been used; but these methods
while partially successful and somewhat use-
fuldo not remove the whole charge and enough
remains to cause a great deal of trouble. The
method of my present invention, howerver,
completely takes away all of the static charge,
leaving the paper or fabric perfectly neutral.

1t is a well-known principle of static elec-
tricity that a charged body of small surface,
like a wire or a body with projecting points,
discharges its electricity into the surrounding
air more readily than one of a large surface
and smooth, and charges are thus delivered

 to other bodies in the vicinity of it by a slow

kind of conduction, sometimes called * con-
vection.” Now if the charged body of small
surface or having projecting points is all the
while of one polarity and another body be
placed in a fixed position’ near it the second
body will slowly acquire a charge of the'same
polarity as the first one, even though it pre-
viously had a charge of opposite sign. If,
however, the second body instead of beingre-
tained in one position of proximity to the
charged body be moved past it, coming gradu-
ally to the position of proximity and then re-
ceding from it, a previously-existing charge
of opposite polarity in the second body will
become entirely neutralized and the body will
pass away in a neutral condition, provided
the point termed the ‘‘position of proxim-
ity” be properly chosen with reference to
the speed of the movement and the potential
of the -charge existing on the first - named
charged body. On the other hand, when an
alternating charge is used for the purpose the
charges become self-selective and tend to a
condition of neutrality for the second body,
which becomes the stable condition for that
body, as will be apparent by the following
considerations, whether the body be at rest or
in motion: Let us assume the second body
to be positively charged and placed in a fixed
position near a fine wire having an alternat-
ing charge.
tive impulses of the alternating charge to
pass over to the second body becomes much
greater than the tendency of the positive im-
pulses to pass over until the body is reduced
to neutrality, when a balance is arrived at
between the two; but whatever -polarity the
second body may have it creates for itself
a tendency to neutralize in the presence of

-the alternating charge, which becomes enor-

mously in evidence by reason of the well-
known fact that the tendency to discharge
through air from one body to another is pro-
portional to the square of the difference of
voltage between the two bodies, so that what-

ever be the polarity of the charge in the sec-
ond body it becomes enormously easier for
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the opposing charge to come to it across the
intervening air than it does for the like charge
to come across, and the condition of neutrality
thereby becomes the only stable condition,
and it comes to that condition just as rapidly
as the extreme differences of potential can
cause the leakage of the necessary quantity
across the intervening air-space.

In the case of an electrified body whose
charge we wish to dissipate if a wire be
placed near it and maintained at no charge
by being connected with the earth the charge

will be Graduallv dissipated from the body by'

leakage through the air; but under ordinary
atmospheric conditions as to moisture this
leakage is so slow as to make it inadequate to
obviate the difficulty which is the object of
this application to overcome, and I therefore
take advantage of the fact that the tendency
of leakage in the case of electric charges is

proportional to the square of the potential of -

the charges, thus hastening the process in an
enormous ratio. The electric charges on such
articies as. paper or yarn are sometimes of
very high potential; but they are always of
very sma,ll quantity, so small, in fact, that a
single alternation of evena small transformier
may provide quantity enough to neutralize
several square feet of surface of the material,
and this fact makes it practicable to move the
surface of the material at a rapid rate past
the wire having the alternating charge and
still secure perfect neutralization. A con-
venient and effective alternating potential to
use is one that will give about three-fourths
of an inch spark length in air, and by practi-
cal experience I find that a wire charged with
this potential has a useful range of influence
extending several inches or even a foot each
side of the wire, so that even if we consider
the range to be only six inches the velocity
of the material for perfect neutralization may
be anywhere from the very lowest possible
up to a speed at which any given point on
the surface of the material travels one foot
during the time of one cycle or two alterna-
tions of the charge on the wire. With a cur-
rent of sixty cycles per second, therefore,
this would be a speed of one foot in one-
sixtieth part of a second or sixty feet per

“ second. As a matter of fact I have used al-
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ternating charges of forty cycles per second
together with a velocity of material of six
hundred feet per minute with perfect results,
which is far within the limits of speed above

- indicated.
* The invention consists, broadly, of placing -

4 conductor in close proximity to the charged

-surface and charging the conductor with an

alternating potential.

In practice I subject the conductor to an-

alternating current of high voltage and of
standard frequency used in commercial elec-
tric lighting.

In a paper-calender, for in-

stance, this may be donc by placing a wirc
across the face of the rolls at the point where
the paper comes off from them or at other
points where the paper may come in close
proximity to the wire. The wire is kept
charged at a high voltage from a transformer-
coil delivering an alternating voltage high
enough to discharge through the distance
which separates the wire from the paper, which
may be, for instance, one inch. The paper
is thus subjected to a rapidly -alternating
charge which effectually removes all the fixed
charge, leaving the surface of the paper per-
fectly neutral as it passes on. In a printing-
press the wire is stretched across the face of
the cylinder at a convenient distance, usually
about one inch. It is not necessary in carry-
ing out this process that the opposite impulses
of the alternating charge should be equal, as
I may use, for instance, an ordinary induction-
coil, in which the impulses are well known to
be unequal in voltage.

T illustrate my invention by means of the
accompanying drawing, in which is shown a
diagram of the necessary apparatus for apply-
ing my process in its preferable form to a web
of paper.

In the drawing, A represents the alternator,
and B the main transformer; C, the con-
denser; D, the air-gap, and K the secondary
transformer of the well-known Tesla coil, by
which an alternating charge of high voltage
and high frequency is givento a wire ¥, which
is stretched acrossin close proximity and par-
allel with the face of the web of paper C.

The wire I is so placed with relation to the
paper that the charge will pass across from
the wire to the paper. As the paper moves
along-its surface passes through the rapidly-
alternating field thus formed, and as a result
the static electricity of the paper is completely
neutralized. It isevident that the same proc-
ess may be readily applied to yarn, roving
and other articles which become charged with
static electricity and that any suitable appa-
ratus other than that here shown may be used.

Other means than the wire here shown may
be used to receive the alternating charge; but
T have found that the process works best when
a body with a limited amount of surface, lilke
a wire, is used.

I claim—

1. The herein-described method of neutral-
izing a charge of static electricity in a body
by passing it through a field of alternating
static electricity.

2. The herein-described method of neutral-
izing a charge of static electricity in a body
by placing it in close proximity to another
body subjected to an alternating charge of
high voltage.

8. The herein-described method of neutral-
izing a charge of static electricity in a body
by passing it in close proximity to another
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body having a relatively small surface and | izing a charge of static electricity in a body 10
subjected to an alternating charge of high vol- | by passing it in close proximity to a wire sub-
tage. B jected to an alternating charge of high voltage.
4. The herein-described method of neutral- Signed at Portland, Maine, this Tth day of
5 izing a charge of static electricity in a body | January, 1904.
by placing 1t in close proximity to another ‘ WILLIAM H. CHAPMAN.
body subjected to an alternating charge of Witnesses:

high voltage and high frequency. : © 8. W. Batgs,
. 5. The herein-deseribed method of neutral- - L. W. GopFrEY.




