Sept. 25, 1951 J. W. ROSCOE ET AL 2,569,116

STATIC CHARGE REMOVAL DEVICE

3 Sheets-~Sheet 1

Filed Feb. 13, 1950

Yy ,l/if‘:.\
; Wl
\ \\ /“:/ B
Vg N
A [ P
Lk G2\,
\ | il #hn
v \TRE
N Q \\\ Vol o 2
(D) g g%
<3 L= =
P Jreer i s
il _77. 725,
) ToFrr W Aoscoe”
vy Lupfe

Zry THecr L7or7282/S
%‘W%w%




Sept. 25, 1951 J. W. ROSCOE ET AL 2,569,116
STATIC CHARGE REMOVAL DEVICE '

3 Sheets—Sheet 2

Filed Feb. 13, 1950

cfr/zz/%g{fajw@
Harr _190%
% Z%e‘g‘/ﬁlz'é? (5




Sept. 25, 1951 J. W. ROSCOE ET AL 2,569,116
STATIC CHARGE REMOVAL DEVICE
Filed Feb. 13, 1950 >3 Sheets—Sheet 3

F1G.85. ET

]
e
firg

45 4 57
( A /= A
SE S SSol A R 'oUoL\bU;é ROmoNOXNS . 52 79
ﬂ% D) W ;onaogog% S
! 48 45 — 50
éé@go;% ,{0 zaécg%@@é SSeeee
/Y v 4
24 i 57
f— 355
ﬁ@ 7 I A ‘Em

SoFre W Froseve
rr ﬁ_/@a%
4 z‘éezry ;457‘077‘@5
Do Z £ %W



Patented Sept. 25, 1951

2,569,116

UNITED STATES PATENT OFFICE

2,569,116 o
STATIC CHARGE REMOVAL DEVICE"

John W. Roscoe, Havertown, and Ha,rry Kupke,
‘Yeadon, Pa.:

Application February 13, 1950, Senal No. 143,912

4 Claims.

1 .

J(CL

This invention relates to the removal of static

electrical charges from objects or materials which
acquire such charges in the course of manufac-
ture, treatment or handling.

One object of the invention is to provide a

novel and highly efficient device for this pur-

pose.

Another object of the invention is to provide
a device which presents no hazard to personmnel.

While the invention is generally applicable to
the removal of static charges from any object or
material, it is especially useful in connection with
paper sheets which have heretofore presented a
serious problem. Therefore, the invention will
be deseribed with particular reference to stch use.

The handling of sheet paper, as.in printing
presses, has been very difficult in the past due
to static charges which have previously been-ac-
cumulated by the sheets or. which are accumu-
lated while the sheets are running through the
press. This has presented a problem which has
long plagued the industry. Various devices and
techniques have been tried in the past to remove
the static charges, but such efforts have not been
very successful and the problem has persisted for
a long period of time.

The most common form of static removal de-
vice is that which subjects the static-containing
sheets to the effect of a high voltage established
between two conductors or electrodes.
vices of this general type have been tried to a con-
siderable extent but have failed to achieve a com-
plete success. In some instances, forced air has

been utilized in an effort to enhance the opera- |

tion of this type of device but this has been of
little or no avail. The purpose of an air flow is
to effect delivery of a corrective condition to the
static-containing sheets, but prior devices have
failed to utilize this principle successfully. In
some cases, the delivery of the corrective condi-
tion has been blocked; while in others improper
design has limited the amount of air available
to perform the desired function. A further ob-
jection which has been inherent in some of these
prior devices is that they have been unsafe for
operating personnel.

The present invention makes use of the prin-
ciple:of air flow as above mentioned, but it does
so by utilizing unpropelled air in such a manner
that effective delivery of a corrective condition
to the static-containing sheets is obtained. The
manner in which this is accomplished will be
made clear in the following description.

For a complete understanding of the invention,

Prior de- *
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2 .
reference may be had to the accompanymg dra,w-’
ings; wheérein: )

Figs. 1 and 2 illustrate generally the intake and
output portions of a conventional printing press,
and -also ‘show preferred locations of static re--
moval devices provided by the present invention;

Fig. 3 is a transverse sectional view taken along
line 33 of Fig. 1; :

- Figs. 4 and 5 are sectional views, on relatively
large scale, of the end portions of the static re-
moval device, these views being taken 10ng1tud1—

‘ nally of the device;
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Figs. 6 :and T are perspectlve v1ews of the end
portions of the device; and

Fig. 8 is a transverse sectional view taken at'
any point along the device between the msulat-
ing ‘spacers thereof. ) ’

" Referring first to Figs. 1 and 2, the conventional”
printing ‘press illustrated comprises a feed roll-
10" which supplies the paper sheet material 11
to a conveyor apparatus constituted by upper and
lower continuous driven belts 12 and (3. The
guides 14°and 15 serve to feed the sheet material
between the conveyor belts. At the output end

5 of the press, as shown in Fig. 2, the printed sheects

{6 aré carried by a reciprocating device from the
conveyor and are dropped in a stack on the sup-
port (8. Reciprocating devices 19 and 28 serve
to align the edges of the sheets as the stack builds
up. ° o

As shown in Figs. 1. and 2, static removal de-
vices 2f and 22, both constructed according to
the present invention, are located at the intake
and output ends of the printing press. These
devices are disposed above the traveling web
or sheet-in spaced relation thereto. The device
21 serves to remove static charges from the sheet
material as it enters the press, while the device
22 rémoves any static charges that have been ac~
cumulated by the sheets during passage thereof
through the press.

Fig. 3 is a transverse view lookmg toward the
device 21 as indicated in Fig. 1. As may be seen
in Fig. 3, the static removal device is of elongate
form and it extends transversely of the moving
sheet 11.- The device is mounted on metal side
bars 23 and 24 which are parts of the framework
of the press. .

As shown in Figs. 4 and 6, the bar 23 has mount-
ed thereon a block 25 to which a nut-like holder
26 is secured by means of a screw 27. The holder
26 has a passage therethrough to receive the lower
end of a mounting rod 28 which is held by set
screw 29, The rod 28 is L-shaped and at its other
end it carries a nut-like holder 30 which is fixed-
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by set screw 31. The holder 30 carries a rigid
bar 32 through the medium of screw 33. As
may be seen in Fig. 6, the bar 32 supports a flexi-~
_ ble strap or band 34 which is secured to said bar

by means of bolts 35 and 36. The band 34 em- §

braces one end of the static removal device to
support the same.

As may be seen in Figs. 5 and 7, the opposite
end of the:static removal.device. is similarly supss

ported by-bar 24. Thus; the block 37-is secured: 10

to bar 24 and supports a holder 38 which carries
the L-shaped rod 39. The latter, in turn, sups-
ports the holder 40 which supports.-the bar: 44,
and its associated band 42.

Referring now to the structuresofsthe statie:163

removal device, as shown in Figs. 3 to 8, the de=
vice comprises an elongate.insulating. membez.
43 which extends substantially the length of ‘the

device and which is of substantial width; a-fé= °
raminous conductive member 44 which is gen- 20

erally: of .channel. shape: and .is .seeured.-to.the:
sidés of member 43 by means of serews;45 and:
46, and. which' also..extends. the:length :ofzthe
device; a-high -voltage-conductor: or.electrode:47»
extending :lengitudinally :of -the-device and:hayr-
ing;, spaeed pointed. projections-48;- an of
ground ..conductors.oreleefrodes:. 49 -and: 50salso
extending longitudinally of the:device,. As: Y
berseenrin Fig.. 8; the.members:43: and: 44 .:form

an-elongate enclosure extending-substantially-thes 307

length, of : the; device- within. which: the: cen=.

ductors 471, 49 and 50 are disposed.. The.con=. -

daector 41:is -disposed ;adiacent the:inner: face<of
member 43 substantially.midway of: the. width:
thereof;. while: conductors:49- and: 50:
posed:in contact. with .the-inside -of: the%fgr_amx:
‘nous member 44, While a single-ground:cons«:
dugtor could besemployed,. it-is: preferred-to.em-
ploy:two.such..conductors .arranged symmetrical--
1y :with.respect to-the. high voltage-.conductor: 4T
in:spaced. relation.;thereto;. as: clearly:-shown ins
ig=8. At the.ends.of the.device, there.are pro=.
vided end closures-§1 -and-52 :(see:Figs;. 4zand:5) ;.
the:latter:being formed .of conduetive:material..
Within the-device; there are provided spaced:in=.
sulating-members 53; each-of which is:seeured-to:
therinsulating -member 43--by means-ol;screws;
54.. These- spaced- insulating - members are re<-
cessed: to. - receive. the: three: conductors;: as-may;

be clearly seen in Figs. 6 and 7, and they serve: .,

tozhold-the-conductors-in properly::spaced:rela~-
tion~throughout-the:length-of the: device.: The:
conductors:may. be-of square-cross:section;: and:
thesreecesses-in members :53 may -be:shaped ac--
cordingly..

Atone-end of:the:device,; the ::1:‘0xta‘migmnus::ce.nﬁ--:55

duetive: member-44. is .grounded by :means;of: a:
ground connection-55+(see. Figs.: szand:7 ) -which:
iszconnected- to: the :conductive: end: plate:-52: by

means.of a.serew-fastened terminal clip:58s. The: g,

conductor 55 is also connected:to::thesmetallics
bar:248-by means:of a terminal iclip 87> Itiwill'be

seen;. therefore; that:the: conductors :49 jand: 53
aresgrounded. to-the metfal:frame:of:the press:

or:machine-with which'the- device-is -associated:: g5

At. the-opposite end :of :the-device:(see ‘Figsr 4
and«6):an -arrangement is<provided:for:isupply=-
ing a high A. C. voltage, e. g. 15,000 volts;:to:the:
conductor:-47:with respect to-ground:: As may-be

seen:in Fig. 4, the'end-portion:of ‘conductor-&¥+70::

extends- inwardly-to-about the:center-of -the «dea-
vice:and:is: provided-:with: a:projecting -terminal
58:inside the -end-of ‘the device:; The-end pors

tion=of ‘the: conductor-is--provided: with a~sleeve~

‘5B+#and+ also - carries~a - spacer~member-60 *with~ 75

are ~dis- 342

. air-flow: as above-- deseribed:*

4 e

“which there is associated an apertured member

6f. This arrangement approximately centers
the conductor. A plug receptacle 62 is inserted
through the opening of end closure 51 and car-
ries a spring clip 63 which engages the ter-
minal 58. The plug receptacle 62 is secured by
screw 64 to an insert 65 within a receptacle
block 66. The screw 64 also serves to hold the
spring.-clip;63%

The recepiacle-block’ 66-is held in-pesition by
plate 67 secured by screws 68 to the top of the
device. A serew 69 is supported centrally with-
in.the.socket recess 710 and is threaded into the
irisert '65 and "engages screw 64. The upper end
of serewx69:carries:a: terminal T{, and a bushing
T2sserves to support the extending portion of the
screw.. A,plug. connector 13 is attached to the
end "of *an insuldted “high voltage conductor 74
by.means of screw 15 and associated screw block
16 which is secured by set screw 17 to the end
of:the conductor, - The:screw.-T15..alsp..serves~to
hold:a -spring, clip, .18.-within.the-secket. recesss
19-0f . the.plug . 13..

By means of the arrangement.above-desceribeds

. all danger. of-contact:with:theshigh voltage-con-

nections.is avoided.. It:will:be understood; hews:
ever, that any other suitable connector arrangg--
ment. may he: employed.

The.operation.of the.static.removal device:may.
be: seen, from. Fig..8.. The, high voltage, at:the
pointed projections.48 produces.ozone and.creates.
a_suction.effect which causes. flow. of:air inward.
from the sides and downward between the ground.
electrodes 49 and 50, as indicated .by, the, ars
rows 80. Since the member 43 is.imperyious. to:
air, it acts as a baffle, while the air-pervious mem=
ber 44 permits the flow: of ‘air as above mentioned.
The- air ‘flow carries the ozone down~onto the:
moving ‘sheet which' is-passing ‘below- the device;:

. as-shown in-Fig:-3:° It-has been found that-this:

action- completely ‘removesstatic - charges- fronr:
the-sheet.” The-device-acts as-a ‘strong generas-
tor-of ‘ozone and-it-also forcibly projects-the-ozone:
at-high’velocity: onto-the-sheet by -causing-strong:
In: this ‘conneg<-
tion; it'is:important- that”the- openings-in the-
pervious member 44 provide sufficient -unrestfict--
edpassage-for:free flow:-.of airi"
The:value-of-the high’ voltage:utilized ‘in--any+
instance “will:depend:‘upon the spacing: bétween:
the:pointed -projections~48-and the-ground 'con=-
duetors. With'- a- given : spacing, the- voltage-
should :be-sufficiently - high' to :produce-a: strong<
electrostatic field ‘without:causing-arc-over; In-a=

specific: embodiment- thesabove-mentioried spaec+-
ing isvone-inch and-the applied: voltage=-is 15,000

volts.:

With such+a-high'veltage -it:is importantsthat:
personnel ‘be-protécted: ThHe-device-provides-this:
protection; because-there-is:no-possibility-of cons-
tact: with' the: high: voltage: conductors The=
grounded member-443serves as a-guard-in~addis-
tion:to-its other functions.

The static removal device provided- by this-in~-
vention::has‘been -used:under-all conditions en- -
countered:in the-handling:of paper-sheets-and-it
has fully demonstrated its high:efficiency: N6t
only:does-it remove-all static’ charges-but-it-also
prevents-offsetting-in--printing; i. e transfér-of+
ink’from one-sheet to an-adjacent-sheet: Thisis~
believed-to be-due to the strong ozone treatment:
of+the sheets by the device:

As-previously-stated, the device: is not limited
in use to the removal of-static charges fromr paper~

~sheets-butapplicable ‘to-removal of ‘such charges
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from any object or material. In any instance it
is only necessary to bring about reasonably close
proximity of the device to the object or material,
as the device is effective for a substantial dis-
tance. However best results are obtained with a
spacing of several inches.

It will be understoed, of course, that the in-
vention is not limited to the illustrated embodi-
ment, it being obvious that the variations and
modifications thereof are possible without de-
parting from the scope of the invention.

We claim:

1. A static charge removal device, comprising
an elongate air-impervious member substantially
rectangular in cross-section and composed of
insulating material and having a substantially
planar surface serving as an air baffle, a conduc-
tor extending along said surface lengthwise of
said member substantially midway of the width
of said member, connection means extending
from said conductor for application of a high
alternating voltage thereto, a plurality of pointed
electrodes spaced along and extending from said
conductor substantially perpendicular to said
surface, at least one ground conductor extending
substantially parallel to said surface and to said
first conductor in opposed spaced relation to said
electrodes, whereby application of said voltage
produces ozone and creates a suction effect caus-
ing flow of air inwardly adjacent said surface and
thence in the direction of said ground conduector,
thus propelling the ozone past said ground con-
ductor, and a semi-cylindrical perforated shield
secured at its edges to said air~-impervious mem-
ber and with said member forming an enclosure
for said conductors, the distance between said
ground conductor and said pointed electrodes be-
ing less than the distance between said pointed
electrodes and said shield.

2. A static charge removal device according to
claim 1, wherein said ground conductor is
mounted on said shield.

3. A static charge removal device, comprising
an elongate air-impervious member composed of
insulating material and having a substantially
planar surface serving as an air bafile, a condue-
tor extending along said surface lengthwise of
said member substantially midway of the width
of said member, connection means extending
from said conductor for application of a high
alternating voltage thereto, a plurality of pointed
electrodes spaced along and extending from said
conductor substantially perpendicular to said
surface, a pair of ground conductors extending
substantially parallel to each other and to said
first eonductor in opposed spaced relation to said
electrodes and defining a relatively narrow slot,
whereby application of said voltage produces
ozone and creates a suction effect causing flow of
air inwardly adjacent said surface and thence in
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the direction of the slot defined by said ground
conductors, thus propelling the ozone through
said slot, and a semi-cylindrical perforated shield
secured at its edges to said air-impervious mem-
ber and with said member forming an enclosure
for said conductors, the distance between said
ground conduetor and said pointed electrodes be~
ing less than the distance between said pointed
electrodes and said shield.

4. A static charge removal device, comprising
an elongate air-impervious member composed of
insulating material and having a substantially
planar surface serving as an air baffle, a, conduc-
tor extending along said surface lengthwise of
said member substantially midway of the width
of said member, connection means extending
from said conductor for application of a high
alternating voltage thereto, a plurality of pointed
electrodes spaced along and extending from said
conductor substantially perpendicular to said
surface, at least one ground conductor extending
substantially parallel to said surface and to said
first conductor in opposed spaced relation to said
electrodes, whereby application of said voltage
produces ozone and creates a suction effect caus-
ing flow of air inwardly adjacent said surface and
thence in the direction of said ground conductor,
thus propelling the ozone past said ground con-
ductor, a semi-cylindrical perforated shield
secured at its edges to said air-impervious mem-
ber and with said member forming an enclosure
for said conductors, the distance between said
ground conductor and said pointed electrodes
being less than the distance between said pointed
electrodes and said shield, and a plurality of
semi-cylindrical insulating members disposed
within and spaced along the enclosure formed by
said air-impervious member and said shield, said
semi-cylindrical members being secured to said
air-impervious member and having peripheral
recesses seating said conductors to hold them in
properly spaced relation throughout the length
of the device.

JOHN W. ROSCOE.
HARRY KUPKE,
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