Oct. 12, 1954 W. C. HUEBNER 2,691,343
METHOD AND APPARATUS FOR PRINTING OR COATING

Filed March 17, 1949 6 Sheets~Sheet 1

1 10
d " ip 5
g' ge » 77
i 95 [
: 5 78 & 7
! < /08 109 265 N7 9
40, ’25;, iz /2.
; /157 1654
S é 7658 /08
;-I /67 . &/ L»]o @20 166 |{ :
e | I Il 22
e nfy e 62 “ 7 i i /55
107. : ® 5 /23 Ly e
|
!
[

/156

—
126

iE —= INVENTOR.
Y. WILLIAM C. HuEBNER

BY
/09 Mm«;, M & 2se,
Fig.9 ATTORNEY S




Oct. 12, 1954 W. C. HUEBNER 2,691,343

METHOD AND APPARATUS FOR PRINTING OR COATING

Filed March 17, 1949 & Sheets-Sheet 2

L L

Y sz 7 123\ /03
1 185 I
QL I AV 20
1137

S

A—- -

NEEB A ‘

CTYRLy
L

957 INVENTOR.
WiLLiAm C.HueBNER

Fig.10 P Becsors, g,

ATTORNEYS



2,691,343

W. C. HUEBNER
METHOD AND APPARATUS FOR PRINTING OR COATING

Oct. 12, 1954
Filed March 17, 1949

& Sheets-Sheet 3

AWiLurm C. Huesner

I A

I

I

g

ATTORNE

3 BY &

7/{%4/»@ Eored. 5

H Ve
A H Q*\\\ ge!
| gL/ LE/~\ —| £ og!
gz// A | ﬁ\kN\ e 90/.
— -1 - 4+ 4+ FF — [
" EEEL 2 = ik 4 EE
! ° 8 0 o o
N - B e I e I
i — T i o o R ¥
b ] O/ O T |Nv mw
~ooneeinnl — =4 0+
298 s /S

1T

T




2,691,343

W. C. HUEBNER
METHOD AND APPARATUS FOR PRINTING OR COATING

Oct. 12, 1954

6 Sheets-Sheet 4

Filed March 17, 1949

RYTOsNEYS




2,691,343

W. C. HUEBNER
METHOD AND APPARATUS FOR PRINTING OR COATING

Oct. 12, 1954
Filed March 17, 1549

6 Sheets~Sheet 5

JﬁVw\

@5
AN
~

722723

72

Y es77

v

INVENTOR.
WiLLiaMm C. HuEBNER
MEL%QZ 5
=1

RTTORNE

-mm bg/
L el | I
—VH = = = ...H..Hu““m
tH —FHH O
— !
op/ - H 1 |
]“ mu |©. _
u =
&
fr
l
a




Oct. 12, 1954 W. C. HUEBNER 2,661,343

METHOD AND APPARATUS FOR PRINTING OR COATING

Filed March 17, 1949 6 Sheets~Sheet 8

N

=

NNSONNNNNN
50

&
<
™~ !
S
{

NARSRAN

0]

[OFINONINO)
Q
[ONENO)

J

o RS
Nl
H
j
omm]
49
onm|
H
= O ILL_UJ HilY! JJ
Fig.l2

%
(4

()

[
20

AN

28
26
323
37
F'E]‘
SO NI O IR O I O NI O M ©)
)
O O O
D]
JO O 0O O O
J
¥

2%
[ Ot 0
VO

)
24 40
{

b
ir

2
;4.3

WLLLL LT L Ll L

57, 22
L

202

|
/
f
=
]
Fig
AR
N
v
14

=
Fig

i

I
(I ] ! i g A\

T

a2l

20*\»!
v

|
NEN

S

— Q

N
INVENTOR,
WiLei1Am O Hueaner
T ' BY 2Lection, Z
: - 7%1@/ é)d/ww(’ ¥ //Wl :
Mgy LTI -
ATTORNEY S

H



Patented Oct. 12, 1954

2,691,343

UNITED STATES PATENT OFFICE

2,691,343

METHOD AND APPARATUS FOR PRINTING
OR COATING

William C. Huebner, New York, N, Y., assigner to
The Huebner Company, Dayten, Ohio, a corpo-

ration of Ohio

Application March 17, 1949, Serial No. 81,866
(ClL 101—116)

1 54 Claims.

This invention relates to a method and appa-
ratus for printing or coating sheet or web mate-
rial, and, more particularly, to a method and
apparatus employing an electrostatic felg of
force to effect transfer of printing or coating
substance or substances to web or sheet material,

An object of the invention is the provision eof
& universal apparatus capable of utilization for
the production of 2 coating or an image upon
sheet or web material by the use of a substance
or substances, which are in the form of Yiquid,
semi-liquid, gaseous, suspensions in 3 Iiguid or
gas, or combinations thereof, the substance or
substances being transferred to the sheet or web
material by an electrostatic field of force.

Another object of the invention is the provi-
sion of a novel procedure and apparatus for cocat-
ing or printing upon sheet or web material
wherein two substances, at least one of which is
in liquid or semi-liquid form, are supplied to
opposite sides of a member at least g portion of
which is perforate, one of the substances exuding
through fthe member to unite with the other sub-
stance and the substances after thus uniting
being transferred to sheet or web material to
form a coating or an image thereon.

An additional object of the invention is the
provision of a novel procedure and apvaratus for
coating or printing upon sheet or web material
as defined in the preceding object and wherein
the transfer of the substances, after uniting, on
2 single surface of the member ays transferred
to the sheet or web material By an electrostatic
field of force.

A further object of the invention

is the pro-
vision of a universal apparatus capable

of selec-
vive utilization for effecting printing or coatin
by the use of products of partial combustion,
liquids, suspensions, or the like, or combinations
of these substances, hy relatively simple adiust-
menis and/or removal and replacing of parts in
the apparatus whereby a single apparatus may
be readily adapted for effecting o plurality of
different modes of printing or coating.

A& still further object of the invention is to
provide a universal type apparatus for printing
or coating sheet or web material wherein gases,
liguids, suspensions in either a gas or & liguid, or
combinations of such substances arve employed
with an electrostatic fleld of force to effect the
printing or coating by: expulsion of such sub-
stances through pervious regions of a member
cooperating with the sheet or web material;
transfer of the substances from the impervious
surface of a member cooperating with the sheet
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or web material; or by depositing the substances
upon sheet or web material interposed between
the coating or vrinting substances and a co-
operating member which may be cither perforate
or imperforate.

£ still more specific object of the invention is
the provision cof a universal apparatus for pring-
ing or coating web material wherein a rotatable
cylinder is provided with a housing about a por-
tion of its periphery, which housing is adapted
to enable the use of sither gaseous or liguid sub-
stances, suspensions in gases or liquids, or com-
binaticns thereof for effecting the printing or
coating on sheet or web material, the said mate-
rial either passing about the said cylinder and
through said housing or passing in close prox-
Imity with 2 portion of said cylinder exteriorly
of said housing.

Another morz specific object of the invention
is the provision of an improved apparatus of the
type mentioned in the preceding object and
wherein the cylinder has at least a portion of its
curved periphery perforate so that print or coat-
ing forming substances may be supplied fo the
sheet or web material from within the said cyl-
inder, trensfer heing effected by an electrostatic
field of force which effects movement of the sub-
stance or substances through the periorate por-
tions of the cylinder onto the sheet or web
material.

Another specific object of the invention is the
provision of an improved apparatus of the type
mentioned and wherein an imperforate cylinder
is employed to effect the printing or coating, the
substance or substances for producing an image
or coating being supplied to said cylinder from
the exterior thersof and transferred from the
cylinder to the material by electrostatic fields
of force.

An additional object of the invention is to pro-
vide an apparatus of the type mentioneg above
and wherein novel wiping means are provided to
remove surplus imsge forming substances from
the non-image areas of a printing cylinder angd
to effect betber distribution of the said substances
in the image arsas.

The invention also contemplaies the provision
of an improved apparatus as defined in the pre-
ceding object and wherein the sheet or weh ma-
erial passes around the major portion of the
cylinder with the image or cozating producing
substanes or substances intreduced into the hous-
ing on the outer side of said sheet or web mate-
rial, the said substance or supstances peing trans-
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ferred to and/or penetrating the material under
the influence of an electrostatic field of force.

A additional object of the invention is the
provision of a universal apparatus of the type
raentioned above and wherein a plurality of sepa-
rate elecirodes are employed within said eylinder
and housing and interconnected by an electrical
cireuit to 2 power source for supplying electrical
energy for effecting precharge cf the sheet or
web material and of the substances employed as
well as producing an electrostatic field of force
to transfer and/or effect penetration of the image
forming or coating substances to the sheet or web
material, switching means being provided to
facilifate rveady interchange of the pelarities
and/or functions of certain of the precharge and
transfer electrodes.

The invention further resides in certain novel
steps of procedure, features of construction and
combination and arrangements of parts of the
apparatus, and further objects and advantages
thereof will be apparent to those skilled in the
srt to which it pertains from the fcllowing de-
scription of the present preferred embodiment
described with respect to the accompanying draw-
ings in which similar reference characters repre-
sent eorresnonding parts in the several views and
in which:

g, 1 is a transverse sectional view through an
improved apparatus constructed in accordance
with this invention, the frame being omitted and
certain portions being shown in elevation for the
sake of clarity of illustration;

Fig. 2 is 2 view similar to Fig. 1 but illustrating
the manner in which the apparatus may be
adapted for use with web material passing around
the image or coating cylinder for effecting print-
ing or coating on the material;

g, 3 is a view principally in top plan with
portions of the housing broken away and the ro-
tatable wiping means illustrated partly in eleva-
tion and partly in longitudinal section through
the axis thereof;

™ig. 3a is an enlarged fragmentary sectional
view of a portion of the rotatable wiper illus-
trating the manner in which a permeable wiping
surface is provided thereon;

Tig. 4 is a front elevational view, with portions
broken away and others shown in section, the
view heing taken from the left of Fig. 1;

Tig. 5 is a fragmentary sectional view taken
substantially on the section line 55 of Fig. 1;

Wig. 6 is o sectional view taken substantially
on the line §—8 of Fig. 4;

Wig. 7 is a fragmentary sectional view taken
substantially on the line 7—T7 of Fig. 6,

g, 8 is an elevational view of one of the end
plates of the apparatus as seen from the bottom
thereof;

Fig. 9 is a fragmentary view of the housing
with the cylinder removed and as viewed in a
direction locking upwardly within the housing
from the normal location of the ecylinder;

Fig. 10 is a fragmentary sectional view taken
substantially on the line 18—18 of Fig. 1;

Fig. 11 is a fragmentary view partly in eleva-
tion and partly in section illustrating a portion
of the image or coating cylinder with the hous-
ing and electrodes removed and showing the man-
ner in which the cylinder is supported in ths
frame together with the passages for supplying
printing or coating substances to the interior of
the cylinder;

Fig. 12 is an enlarged fragmentary plan view of
5 portion of the periphery of the image or coating
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4
cylinder illustrating the manner in which a per-
forate or pervious surface is provided thereon;

g, 13 is a fragmentary sectional view to a
greatly enlarged scale through a portion of the
image or coating cylinder and illustrating the
manner in which spaced imperforate areas corre~
sponding to non-imoage areas ars provided on the
cylinder,

Fig. 14 is a view similar fo Fig. 13 llustrating
the manner in which the perforate areas inter-
mediate the imperforate aress may be filled with
an insulating material thereby providing an en-
tirely imprevious cylinder to effect one particular
group of printing or ceating operations; and

Tig. 15 is a simplified, schematic wiring diagram
Nustrating the manner in which the several
clectrodes of the apparatus are connected to an
electrical power pack or source of electrical en-
ergy for providing both precharge potentials and
transfer potentials for the various modes in which
the apparatus is used, the figure illustrating the
switching means employed to select the potentials
applied to the various electrodes and the polari~
ties thereof.

In sccordance with this invention the novel
process and apparabtus for printing or coating
emaploy substances which may be gases, liquids,
suspensions in gases or liquids, or combinations
thereof, the priniing or coating substances belng
transferred to and penetrated into the fibers
of sheet or web material by means of an electro-
static field of force extending through the mate-
rigl. When the lines of the field of force are
substantially uniform, a coating or substantially
uniform deposit is formed upon the material,
whereas if the lines of force are arranged in a
pattern in accordance with an image, the sub-
stance or substances are transferred to the sheet

» web material in a manner which forms an
image thereon, It will be understood that in
either case, namely coating or image formation,
the substance or substances are transierred to
and penetrate the sheet or web material without
the use of pressure, or substantial pressure, he-
tween the maderial and the member from which
the image or coating substances are transferred.
This is an important distinction from ordinary
printing or coating procedures and apparatus
wherein the image or coating is formed on the
web material by the exertion of substantial pres-
sure and contact between the image or coating
member and the web material. Henece, while the
terms “printing” and “coating” are employed in
this application, it is o be understood that in
using such terms they are employed in their n2ar-
est apopropriate terms, since there appears w0 be
no available serm in the English language which
will accurately define the processes of trans-
ferring a coating or image producing substance
or substances from a carrying surface to 2 web
material where no pressure is employed to effect
the transfer. :

murthermore, throughout the specification and
claims, the expression “field or foree” is ‘used
similarly as in writings on electrical phencmena
o0 indicate the field or zone within which electro-
static forces are sufficiently active or powerful
enough to effect & transfer of a coating or image
forming substance or substances to sheet or web
material in the manner indicated herein. Also,
the term “image” and related terms, as used here-
inafter, contemplate words, letiers, delineations,
drawings, pictures, illustrations and the like and
the term is intended to embody all such matters
or combinations thereof.

v
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Por the sake of brevity, the term “smoke”
hereinafter used to cover gaseous printing,
image forming, or coating producing substances
and is to be considered as covering finely divided
gaseous suspended particles proeduced as the re-
sult of a partizl burning or combustion, wheth-
er this combustion be effected st the time of
utilization in the prosess and apparatus or prior
thereto and stored in suitable containers or the
like for subsequent use. The term “smoke” is
also to be considerad as covering gaseous suspen-
sions of finely divided particles of sclid sub-
stances and atomized liquids which resemble
smoke, or mixtures of such substances with the
usual compenents of smoke.

The term “liguig” likewise refers to liguid, or
semi-liquid, such as ink or the like, and liquid
suspensions or solutions of pigy nents, dyes, pow-
ders, metaliic dusts and the like. The term
“liquid” is likewise to ha understood as cover-
ing not only substances which themselves pro-
vide an image or coating but also those which
assist other substanges in ferming such images
or coatings, such as solvents, adhesives, and the
like.

An apparatus eonstructed in accordance with
this invention comprises g coating or image pro-
ducing cylinder, generally designated 2§, which
is rotatably supported upen a suitable frame-
work 21, the said framework alzo rotatably
mounting a second cylinder 22 which provides a
web supporting action in certain modes of use
of the apparatus. The cylinders 2§ and 23 may
be adjusted fowards and away from each cther
by any conventional means, nct shown, but
which are well known in the art. As will here-
inafter appear, however, the eylinders 2{ and 22
are not in pressure engagement with each other
as in conventional printing cylinders but are
simply either lightly touching web material
therebetween or speced so that ounly the image
or coating cylinder touches such mate rigl.

The cylinder 22 is hollow and has a nerforate
surface, the cylinder, being, for examuvle eon-
structed substantially as shown and described
in my Patent Mo. 2,615,388 entitled “Universal
Printing Process Cylinder and Method of Mak-
ing the Same.” For the burvoses of this dis-
closure it is sufficient to note that the cylinder
20 may comprise o cylingrisal shell 22 which is
provided with a rlurality of copenings or ports
23 of relatively small diameter 2% spaced points
about its periphery, thesa openings being inter-
conuected on the outer surface of the shell by
longitudinally sxtending grooves such as 25, see
Figs. 11 through 14. The ends of this shell are
removably supported upon end plafes or mem-
bers 25 and 27, ses Figs and 11. Bstween
the shell 23 and the 1 T are pro-~
vided suitakle insulaii 2T=0 '} and 25 so
that the shell 22 is insulated from the end plates.
The end plates znd 27 are rotatably mounted
upon non-rofatable tubular members 33 and §i
by means of anti-friction bearings such as 82,
32, the shafts 28 and 3¢ being supportad in the
frame 21.

The insulating member 23 preferably has an
integral disk-shaped porvion providing a sesl
for the adjzeent end of the ghell 23 and this
member has a centrally Igeated kore or open-
ing 348 which extends coaxially and is in com-
municaticn with the hore 25 extending through
the tubular member 83. Tha adjacent faces of
the end plate 26 and the member 28 are counter-
bored and provided with packing means which,
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6

in the illustrated embodiment, comprise suitable
packing material 86 received in the member 28
and a packing nut or gland 37 supported in the
tubular member 28. The member 25 is pro-
vided on its inner face with an annular groove
38 coaxial with the hore 24 and within this
groove is received a cylindrical Loss 28 provided
upon an insulating member or dick £8, the di-

ameter of which is less than the internal di-
ameter of the shell 23, The adjacent faces of

the members 23 and £8 are spaced from each
other and the boss or cylindrical portion 3% has
& blurality of circumferentially spaced openings
&{ therethrough, thereby providing a communi-
cation between the bore 34 and the space be-
tween the two members 23 and 42 exteriorly of
the boss 28.

The insulating member 25 at the other end
of the eylinder is provided with g reducsd di-
emeater inwardly directed extension 42 on which
s supported an imperforate cylindrical shell 43,
the other end of the shell 43 being supported
upon a reduced diameter portion of the insulat-
ing member or disk 434, see Figs. 4 and 11, There
is thus provided a space &4 intermediate the
shells 23 and 43 which communicates with the
previously-mentioned space beiween the mem-
bers 28 and 42, and hence with the bore $5. Suit-
able seall 88 and 46 are provided inter-
mediate either end of the cylindrical shells 23
and £3 and the cooperaning end members there-
for to prevent ieakage of fluids therebetween.
Ceonsegquently, Auids such as gases or liguids may
be introdused from the exter v of the appara-
tus through a conneetion arplied at the threaded
ocuter end of the stationary tubular member 20.
The said fuid thus supplied passes through the
bore 8% and the opexnings 4{ to the annular
chamber 44, and thence flows outwardly through
the perforations such as 24 and groove 25 and is
distributed over the outer surface of shell 25 by
the grooves 2§.

Disposed upon and forming a covering for
the outer surface of shell 23 is a helically wound,
ribbon-like member or strip 47 which has its
ends secured to the imperforate end portions of
the shell 28 by soldering, welding, or the like
t0 pin members such as a3,

48 shown in Fig.
12, the ribbon or strip member 47, which may
be formed from wirs

, breferably has one side
substantially planar and the other side pro-
vided with spaced rroduberances or hosses such
as 49, so that when the strip is wound upon the
drum, the protuherances £2 of one scoavelution
abut the planar face
protuberances

g meanz

o
]

that the re-
protubsrances
are preferably in staggsred relationship in ad-
Jacent convolutions. The Ip-1i

is wound over substantially ths entirvs surface
of the sheil 22 in this ner, thus providing a
plurality of capillary tyne openings 59 which
Communicate with the grooves 25 and the open-
ings 24 to permit ex ding or fiowing of fAuig
from the interior of the cylinder to the outer
surface of the wire or strip 47, The width of
the strip-like member £7, and of the openings
formed hetwesn the said protubera 1CES, are so
smeli and numerous that fluid fiowing or exud-
ing ocutwardly from the severa] elongated open-
ings such as 59 therethrough ean merge on the
cuter surface providing a substantially con-
tinuous film thereover. When the fluid is a lig-
uid the exuding or flow is such that the result-

o
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ing film upon the cylinder does not readily drip
or flow therefrom. By way of example, & strip
or wire member 471 having a height of about
016’’, a thickness of approximately 005"’ and
protuberances of about .0015"" has proved satis-
factory in practice. However, strip-like mem-
bers of any suitable dimension may be used, de-
pending upon the type of fiuid used within the
cylinder. It will be evident that the outer sur-
faces of the convolutions of the wire or strip
£7 are initially not flat but will be rounded
somewhat, which facilitates use of the cylinder
when & coating is to be formed upon web ma-
terial, since it facilitates union of the separate
portions or drops of the coating producing sub-
stance exuding through the openings 88.

When the cylinder is to be used for image pro-
duction, selected areas of the wire or strip 47,
representative of the non-image portions in the
image to be produced ars covered by an imper-
forate material such as a copper shell. This
may be effected as is fully described in my above-
mentioned Patent No. 2,615,389 or by other suit-
able means which do not per se form a part of
this invention, and hence need not be here de-
seribed in detail. For the present purposs, it is
sufficient to note that a thin metallic shell 81
is former in the non-image areas of the cyl-
inder with the image areas leit open, as indi-
ceted ab 52, in Fig. 13, so that fluid supplied to
the interior of the cylinder may now move out-
wardly only through the image areas ga.

As hereinafter described, a cylinder such as
mentioned above may also be utilized as an im-

perforate cylinder for printing or coating in ac~ @

cordance with the procedures disclosed in my
copending application Ser. No. 74,822 filed Feb-
ruary 5, 1949, and entitled “Combustion Brecipi-
tronic Process and Apparatus.” In such a proc-
ess the entire surface of the sivip member 47 is
covered and no fluid is emitted from the interior
thereof. When a coating is to be formed the
entire surface of the strip or wire 471 is prefer-
ably provided with a conductive shell such as
copper or the like. When an image formation
is desired, the image areas of the cylinder are
provided with conductive portions such as the
previously mentioned portions §¢, and the pre-
viously mentioned spaces 52 are now filled with
an electrically insulating material 53 of suitable
type, the entire cylinder then being subjected
to a light surface grinding to reader the surface
smooth.

A cylinder of the type described may also be
employed to effect the formation of an image
or a coating by supplying the image or coating
producing material to the outer surface of the
cylinder. For utilization in this manner, the en-
tire outer surface of the strip or wire member
47 is covered with a metallic covering or shell
YWhen a coating is to be produced the said metal-
lic covering or shell preferably has the entire
surface lightly etched in a network of lines to
assist in proper distribution of the coating sub-
stance over the surface of the cylinder and re-
tention thereon until transfer is effected. When
an image is to be produced, the image areas may
e formed by forming recesses in the covering
shell in the image areas thereof as by etching
or depressing the shell in such areas.

The holiow tubular support 81 for the lefthand
side of the cylinder 20, as viewed in Figs. 3 and
4, has a tube of insulating material 54 extending
therethrough, the inner end of this tube being
received in a recess provided in the insulating
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end member 46; see Fig. 11. The insulating tube
54 is therefore stationary and provides a sup-
port for electrode means within the cylinder 20
which electrode means include both electrodes
for effecting transfer of printing or coating sub-
stances and electrodes for precharging such sub=~
stances. As hereinafter described, certain of
these electrodes are utilized for one function in
one type of operation and for a different func-
tion in a different type operation.

Ag is shown in Fig. 1, the insulating tube or
member 54 has a transfer electrode 55 supported
thereon. and extending radially therefirom and
towards the eylinder 22. This electrode 5§, which
is preferably of the blade type, extends longi-
tudinally within the cylinder 20 and has an elec-
trical connection with an insulated conductor
58. The latter extends through the interior of
the member 54 to a position exteriorly of the ap-
parabtus and is connected in a suitable circuit, as
shown in Fig. 15, for supplying electrical energy
to the electrode. Also supported upon the in-
sulated member 54 are arcuately shaped electrode
members 57 and 58 which are connected together

5 by semi-cireular conductive portions such as 59,

the latter in turn being connected by a wire 60
to the previously mentioned electrical circuit. The
electrode members 57 and 58 each comprise a plu-
rality of longitudinally extending blade-like
projections §1 extending radially in spaced rela-
ticnship from infegral segmental portions such
as 62 which are either connected to, or formed
integral with, the previously mentioned semi-cir-
cular portions §9.

Also disposed within the eylinder 20 is a re-
gilient contact member 63 which has a sliding
contact upon the inner surface of the inner shell
43, the contact being stationarily supported upon
2, radially extending arm 64 which is mounted
upon the member 34, the arm §4 being electrically
connected to an insulated conductor 65 which is
also connected in the previously mentioned elec-
trical circuit illustrated in Fig. 15.

The lower cylinder 22 is preferably formed
similar to that desecriked in Patent No. 2,408,144
issuasd to William €. Huebner on September 24,
1946, For the purpose of this disclosure it is
sufficient to note that this eylinder comprises a
shell 88, gee Fig. 1, which is formed of conductive
maierial and is insulated from the endplates and
bearings for the cylinder. Disposed within the
cylinder 22 is an insulating tubular member 67
upon which is mounted a transfer electrode §8.
This electrode is preferably plate-like in form
and extends longitudinally of the cylinder, the
clectrode being electrically connected to an in-
sulated conductor 69 which extends through the
member §7 to the exterior of the apparatus and
is connected in the previously-mentioned elec-
trical circuit as shown in Fig. 15. Also supported
upon the insulating tube or sleeve ¢% is & mag-
netic shielding means for confining the electro-
static field of force existing between the elec-
trodes 5% and €8 when the latter are supplied
with electrical energy. This magnetic shielding
means comprises & plurality of electromagnets
18, 7! mounted adjacent the ends of U-shaped
armature members 12, the ends of the U-shaped
members being provided with suitable pole pieces
13 and 74. The U-shaped members 72 and hence
the electromagnets and pole pieces are all sup-
ported upon the insulating sleeve or tube 87 by
means of insulating brackets 75 which are ear-
ried by the sleeve member §7; see the previously
mentioned Patent 2,408,144, Also, as described in
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this patent, the electromagnetic shielding means
may be adjusted towards ang away from the shell
€6 by means of adjusting screws 75 to thereby reg-
ulate the action of the magnetic fields produced
thereby upon the electrostatic field, it being un-
derstood, however, that in no case are the pole
pleces brought into contact with the interior
surface of the shell 5. The cylinder 22 is adapt-
ed to be rotated in timead relationship with cylin-
der 21, when the parts are in the positions shown
in Fig. 1, by means similar to that disclosed in
Patent No. 2,408,144,

Supported upon the framework 24, and adapt-
ed to surround a portion of the periphery of the
cylinder 23, is a housing generslly designated 177.
This housing is preferably formed in two arcuate
portions each comprising outer arcuate walls 18,
19, respectively, and inner arcuate walls 88 and
81, respectively, The inver and outer walis have
a curvature such as to he substantially coaxial
with the cylinder 26 and extend in spaced rela-
tionship longitudinally thereof. The adjacent
edges of the outer walls 18, 719 of the two arcu-
ate portions have integral upturned flanges which
are respectively secured to longitudinally ex-
tending, vertically disposed, elongated members
or plates 82 and 83. Likewise, the inner wails 88
and 81 of the housing have their adjacent edges
provided with integral upturned flanges also se-
cured to the elongated plate members 82, 88. The
ends of the housing 771 are provided by end plate
members 84 and 85, see Figs. 1 to 6 and 8, which
are formed of insulating material and are pro-
vided with arcuate grooves such as 835, 87, 88
and 88 in which the ends of the arcuate walls 78,
78, 80 and 81 are adapted to be inserted. This
arrangement of paris likewise closes the ends of
the space between the vertical members or plates
82, 83, the width of that space being determined
by the spacing of the arcuate grooves 85 to £3.

The lower ends of the walls 18, 19, 83 and 21
are each provided with integral flange portions.
These lower flange portions of the walls 78, 83
are secured to a longitudinaily extending, hori-
zontally disposed member §3. Likewise, the lower
ends of the walls 73, §{ are secured to a longi-
tudinally extending, horizontally disposed mem-
ber 8. The memberg 90 and 81 are also secured
to the end walls ¢4, &5, thercby retaining the
parts in their aforementioned relationships and
providing a unitary housing which is supported
from the framework 2i by suitable posts and co-
operating screws 92 and 98, respectively; see Figs.
4 and 5.

The upper edges of the vertically extending
members 82 and 83 are provided with a cap or top
closure 94 which extends over the tops of these
members and is suitably secured thereto, thus
defining a closeqd space or well between the mem-
bers and extending longitudinally of the cylin-
der 20, this space or well being adapted to sup-
ply a liguid to the exterior surface of the cylin-
der. For this purpose ons of the members 22,
82, in this case the member 83, is provided with
a1 opening in which is seecured a conduit §5 for
conducting a liquid into the said space. In order
to regulate the quantity of liguid supplied to the
cylinder, the lower edges of the members 82, 83
are provided with adjustable sealing means
adapted to be selectively placed in engagement
with the surface of the cylinder 28 or to be
spaced therefrom any desired amount to there-
by regulate the application of liguid to the cyl-
inder 20, These sealing means are identical and
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therefore a deseription of one is 3 description of
koth.

As shown in Fig. 10, the sealing means com-
prises a strip of leather or composition materigl
83 which is adapted to extend longitudinally of
the cylinder 28, the upper edge thersof being
secured in g substantially U-shapag support
member §%. The support member &% is provided
on its upper surface with a plurality of integral
threaded bosses 88 adapted to receive the thread-
ed lower ends of screws 28, The members 95
are fitted into longitudinally extending grooves
in the lower and of the vertically extending mem-
bers 82 and 83 with the screws 89 extending up-
wardly through suitable openings therein and
having their heads disposed above the member
or cap 84, Intermeadiate the upper surface of each
support member §7 and the upper portion of the
8roove, such as {88, in which the sealing mesns
are provided, is inserted g suitable resilient
means which, in the presant form, is illustrated
as a fiat curved spring {01i bearing upon both the
member 83 and the member 87 for exerting force
in a direction tending to effect engagement of
the strip 85 with the surface of the cylindey 23,

Ordinarily, the heads of the screws 3% sve
spaced slightly above the plate or cap memper
$4 so that the sealing strips 3% remain in er
gagement with the surface of the cylinder
under the action of the springs {814, thereby
suring a good contaci with automatic com
sation for wear of the strips being effscieq
the action of the spring {8{. If it &
refract the lower edges of the stri
from contact with the cylinder 3,
ple, when it is desired to apply a 4
to the cylinder 28 for the purpose
the like, or when wab material is wound abou:
the cylinder %0 as hereinafier described, 2
screws 88 are threaded inwardly intc the Loszses
88 whereupon the heads of the screws engage
the cap member 54 compressing the spring m
ber 181 and withdrawing the members €8 from
engagement with the cylinder 28. The Ilimi$ of
this withdrawing action is substantially thas in-
dicated in Fig. 2 from which it will be ssen thas
the members 82 can be withdrawn to a position
such that their lower edges are substantial'y
aligned with the lower edges of the membpers 22,
&3, the limit being determined by engagement
of the upper faces of the bosses 83 with the
upper surface of the grooves {59,

The members 93, 8 are eachh provided wiih
sealing means, generally designated {332 ang
which sealing means are construcied in the
manner and operate upon the same principles
as the members 85 to 104 which have just been
described. These sealing means are adapted io
cooperate with the surface of the cylinder 23
when the screws 93 are in their positions indi
cated in PFig. 1 thereby providing o substantially
fluid tight seal for ths spaces or compartment
between the walls 38, 2¢, and the cylinder 2%,
The sealing strips 85 of the sealing means {4
183 may, however, be withdrawn &
ment with the eylinder 2% in
ously described to permit nassage

en-

ksl

{85,

same

i
of web mate-
rial about the cylinder 20, the position of the
parts at this time being indicated in Fig. 2.
Sealing is also provided between the arcuats
portions of the inner edges of the end plates or

members 84, 88 and the eylinder 28 adjacent
outer ends of the latter. This sealing uw
in the form of arcuately shaped sivips 104
formed from lesjher

3,
or suitable composition,



2,691,343

11

which are respectively supported in recesses pro-
vided in the inner edges of the plates 84 and 88.
The sealing strips or members {084, i85 have
their inner arcuate surfaces extending into en-
gagement with the cylinder 28 and these said in-
ner arcuate faces are provided with a plurality
of -spaced circumferentially extending grooves
such as 185. In the illustrated form, each of the
strips 184, {65 has two such spaced grooves 196,
thereby providing three spaced lands in engage-
ment with the cylinder 28. These sealing means
{84 and §95 prevent any flow of fiuids from the
housing 77 longitudinally of the eylinder 20.

T order to supply a fluid in the nature of
smoke or smoke mixed with vaporized liquids to
the apparatus, a plurality of conduits 187 are
connected to the outer shell 78 of the housing,
the interiors of the conduits communicating with
the space or compartment {88 intermediate the
shells 78, 80. The several ducts 187 are pref-
erably connected to a common longitudinally ex-
tending conduit {87a¢. The inner shell 89, which
forms one wall of this compartment 188 is pro-
vided with a plurality of spaced openings 183,
see Figs. 1, 2, 3 and 9, so that communication is
provided between the space or compartment 182
and the space or compartment {16 intermediate
the shell 88 and the surface of the cylinder 28.
The longitudinally extending member 88 at the
lower edges of the shells 18, 80 is provided with
interconnected openings or ducts {1, 112, the lat~
ter extending substantially horizontally through
member 88 from the exterior of the housing to a
point adjacent the periphery of the cylinder 29
while the duct or opening 1 {{ communicates with
the duct {12 and with the compartment or space
{16. The outer end of the conduit or duct {12
is  preferably closed by aun end plate ({8 suit-
ably secured in place, the duct or passage 142
being in communication with a suitable conduit
or conduits 1i4 which lead to a means for cre-
ating a partial pressure or vacuum, not shown.
Preferably, there are a plurality of conduits ({4
extending substantially vertically at spaced
points from the member §§ and united with a
single horizontally extending Juct or conduit {5
for communication with the aforementioned
means to produce a partial pressure or vacuum.
Tt will be apparent from the construction de-
scribed that smoke or gaseous suspensions in-
{roduced through the conduits {87¢ and 187 will
circulate through the space or compartment {88,
thence through the openings (83 into the com-~
partment i 18 and through the latier adjacent the
cylinder 28 to and through the openings {{{ and
{12 to the exhaust conduit {15 under influence
of the partial vacuum in the latter. The end oL
the opening or duct {42, adjacent the cylinder
28, prevents escape of smoke or the like from
between the cylinder and the housing at this
point, .

The consiruction just described is repeated for
the portion of the housing represented by the
shells 19, 88 and member 8f. That is to say, a
plurality of conduits or ducts {16 communicate
with a space or compartment [i7 intermediate
shells 79, 8! and the inner shell 8/ has openings
ti8 providing communication between the space
or compartment {47 and a space or compariment
118 hetween the sheli 8f ang the cylinder 26.
Likewise, the member §{ is provided with a sub-
stantially horizontally extending opening or
duct 128, the outer end of which is closed by a
plate 121, the dust being connected to a piu-
raiity of vertically extending pipes or conduits
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{22, and the inner end of the opening or passige
129 communicating with the compartment or
space 119 through a laterally extending opening
{22 in the member 9i. Likewise, the pipes or
conduits 122 are connected 1o a horizontally ex-
tending conduit 124 similar to the conduit 145
and these two pipes or conduits ({5, {24 are
preferably united together for convenience in
applying the partial pressure or vacuuil thereto.
Smoke, vapor or the like introduced through con-
duits $ 1§ will circulate through the space or com-~
partments 117, openings {8, and space or com-
partment (15 to and through the exhaust open-
ings 128 and {23 to the conduit {24 under the
influence of the partial vacuum in the latier.
The end of the opening 120 adjacent the cylin-
der 28 prevents the escape of smoke or vapor at
this point. .

Disposed within the compartments {18 and £18
for cooperation with the periphery of the cylinder
29 are @ plurality of wiping means. In the pres-
ent embodiment, the wiping means are shown as
being removable and comprise spaced longitudi-
nally extending strips of felt, or the like, {25
which are removably supported in substantially
U-shaped clips §26 secured to the shells 80 and 8t.
The clips {26 may, if desired, be made somewhat
resilient to facilitate the insertion and removal
of the wiping material 125 and to properly retain
the latter in position therein. Any appropriate or
desired number of wipers may be utilized but the
illustrated number and position of wipers has
been found advantageous. As will be seen in Fig.
9, the wipers {25 preferably are slightly shorter

- than the distance between the end plates &4, 83

of the housing and adjacent ends of the wipers
are staggered as shown in Fig. 9 to facilitate cir-
culation of smoke or vapor in certain modes of
utilization of the apparatus as will hereinafter
appear.

Tn addition to the wiping means within com-
partments {0 and 113, a rotatable wiping means,
generally designated {27, is rotatably supported
on the frame 2{ exteriorly of the housing 771 and
adjacent the member 2{. The rotatable sup-
port for the wiping means {27 is preferably so
constructed that the axis of the wiping means
may be moved towards and away from the axis
of the cylinder 28 to thereby selectively effect con-
tact of the wiping means with the cylinder 23 or
to disengage these members. For this purpose
the frame 21} is provided with a pair of brackats
{28, sce Figs. 3 and 8, adjacent opposite ends of
the cylinder, the adjacent faces of the brackets
being provided with rectangularly milled openings
in which are slidably mounted rectangular bsar-
ing blocks 129 in which the cylindrical ends of a
conduit member 138 are non-rotatably supported.
The hlocks {28 are each provided with a pair of
parallel extending cpenings through which pass
screws {31 and 32, the inner ends of the screws
being threadably received in threaded openings
of the brackets 128, The screws 13{ and {32 are
provided with flange portions or collars 133 on
either side of the bearing blocks {28 so that ro-
tation of the screws effects movement of the bear-
ing blocks within the brackets, thereby shifting
the shaft 188 with respect to the frame 24 and
hence relative to the eylinder 28.  Also, by com-
pletely removing the screws {8i, 132 from the
brackets 128, the bearing blocks 128 and hence
the entire rotatable wiping means {27 may be
readily removed from the apparatus.

The wiping means 127 comprises a perforate

‘shell {24 having inwardly directed flanges i35 at

o
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the ends thereof which are journalled upon the
cylindrical portions of the conduit member 130
by antifriction bearings 136. Disposed upon the
outer surface of the perforate member {34 is g
permeable wiping surface which, in the present
embodiment, is shown as constructed of a plu-
rality of annular washers {37 formed of felt or
other suitable material, see Fig. 3a. Interposed
between adjacent felt washers 137 are washers
or disks (38 which are preferably formed of metal
and have a lesser outside diameter than the felt
washers 137. Preferably, the side surfaces of
the washers or disks 138 are brovided with out-
wardly extending projections or protuberances
which embed in the sides of the felt washers §57.
The disks or washers {38 are keyed to the per-
forate member 134, by integral lugs or key por-
tions 138¢ on the former engaging in a keyway
134a on the latter, and the washers 137 and {38
are held in side engagement by suitable means,
not shown, so that the felt washers are caused
to rotate as s unit with the perforate cylinder
124, The cylinder {28 ig rotated by suitable
means such as a belf {39 which is connected from
a source of power, not shown, and extends around
a pulley {48 provided on or formed integrally in
the portion {35 of the cylinder (24,

The conduit member (230 has a radial portion
{81 extending longitudinally intermediate the end
bortions {35 of the perforats member or cylinder
{34. The outer edge of the portion 141 extends
closely adjacent the inner surface of the shell 134
and is arcuately curved concentric therewith, The
outer arcuate face of the portion {4{ has a longi-
tudinally extending groove or recess {42 therein
adapted to successively communicate with the
perforations in the shell 134 as the latter rotates
therepast. The groove 142 communicates with g
plurality of radially extending openings or pas-
sages 143 which in turn communicate at their
lower ends with g central opening or chamber
144 in the member 12§, The opening or chamber
144 may be formed by a milling or other suitable
operation, the lower side of the completed cham-
ber being closed by a plate {32%a. The central
opening or chamber has an axial extension
formed by a bore {44 extending to one of ths
ends of the member {30, The cuter end of this
bore 144a is threaded and hence is adapted to
be connected with g pipe or conduit, not shown,
communicating with a source of fluid pressure
such as compressed air,

It should now be apparent that, when the ro-
tatable wiping means 127 has been adjusted into
operative engagement with the cylinder 28, and is
rotated in the opposite direction to the rotation of
cylinder 28, the liquid wiped by the former frora
the latter, and normally absorbed into the felt,
is removed therefrom by the air or other fluid
under pressure issuing from the opening or groove
142 as the portions of the wiper pass thereover.
To withdraw this removed liquid and prevent it
from being deposited upon other portions of the
apparatus, the rotatable means 127 is substan-
tially enclosed by a housing or shield 145 com-~
municating with g region of reduced fluid pres-
sure, such as a chimney or g chamber provided
with an air exhaust fan. This shield may he
made in several parts and is shown as comprising
substantially cup-shaped end portions {43 and
147 connected with the aforementioned bearing
blocks 129. The cup portions 146, {47 are con~
nected with arcuate portions 148, {42 extending
longitudinally of the wiper and removably secured
to the cup portions. The longitudinally extend-

it
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ing arcuate portion (48 has its upper edge pro-
vided with an outwardly extending flange por-
tion which is connected with a plate {33, A sec-
cnd plate {51 is supported in spaced relationship
with the plate {59 and has an outwardly extend.
ing flange of an arcuate shield portion {52 con-
nected thereto. The shield portion 132 is, like
the portions {48 and 149, removably secured to
ine cup members (48 and 143, sufficient space ba-
ing provided intermediate the edges of the arcu-~
ate portions {48 and 152 to permit cooperation of
the wiping means with the cylinder 28. 'The
space between the plates {58 and 51 is closed at
the outer end by a member 153 and the sides of
this opening are likewise sealed, thereby provid-
ing a duct or Dassageway which is connected with
upstanding ducts or conduits {54, the latier in
turn being connected o the previously men-
tioned conduit $24 which, it will be remembered,
is in communication with g region of reduced
fluid pressure. The connections between each
conduit 154 and the conduit (24 preferably in-
cludes a flexible portion 135 to permit movement
of the wiper mechanism {27 ang its shicld rela-
tive to the housing 77 and the condnit 124, Figs.
1 and 2 showing respectively the two sxtreme
positions of the wiping mechanism 127 while the
latter remains mounted in the machine. Inter-
mediate the pulley 140 and the faolit washeis 137,
the shell or cylinder {84 is provided with a cir-
cumferentially extending groove in which a seal-
ing washer 155z is mounted for cooperation with
the shield 145 to prevent fuid leakage at this
point. The directions of rotation of the wiping
means {27 and of the cylinder 2§ are indicated by
arrows in Fig. 1 from which it will be observed
that these two elements ars rotated in opposite
directions.

Tt will be apparent from the construction just
described that, when the wiping mechanism §27
is in engagement with the cylinder 2%, liguid is
removed by the wiping mechanism from the
cylinder and this liquid is in turn removed oM
the felt washers 137 Dy the fivid pressure mitied
from the groove or opening 142 as successive
bortions of the washers 137 pass thereover., The
liquid thus displaced by the fluid pressure, heing
in the form of a vapor or spray, is readily with-
drawn through the conduits 134, 135 and 124 due
to the partial vacuum or reduced pressure main-
tained thersin. When the rotary wiper 27 is
moved oubt of operative relationship with the
cylinder 29 to 2 position such as indicated in Fig.
2, it need no longer he rotated and the fuid pres-
sure supplied thereto is terminaied, The partial
vacuum applied through the conduits 154, &5
may he 2lso terminated, if desired, or may be lest
in operative relationship.

Web material may be introduced into the ap-~
baratus and into cooperative relationshin with
the cylinder 20 in either of two ways in accord-
ance with the type of coating or printing o he
effected thereon. As shown in Fig. 1, the web
material M comes from a source of supply, not
shown, and is led 2round an idler or direciion-
changing cylinder {58 which is suitably supporied
in the frame 2! adjacent the cylinder 22 and
spaced therefrom sufficiently o bermit passzge of
the material M. The web material after passing
about a portion of the cylinder 156, then passes
around & portion of the cylinder 2% and between
the latter and the cylinder 28, the material con-
tinuing therefrom to a suitable takeup mecha-
nism not shown. The cylinder 22 forms a sup-
port for the material to maintain the latter close-~
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Iy adjacent the cylinder 20, but no pressure. is
exerted between these latter two cylinders since
the coating or printing upon the material M is
effected by transfer of the printing or coating
substances from the cylinder 28 by an electro-
static field of force as conirasted with pressure
as in conventional procedures.

In order to provide an electrical precharge
upon the web material M before the latter passes
adjacent the cylinder 28 and through the electro-
static field of forse utilized for transfer of the
coating or printing substance, the said material
passes adjacent an electrode means generally
designated {57. This electrode means comprises
2 plurality of spaced rods or wires 188 which ex-
tend longitudinally between the end plates 84,
85 and are supported in the latter, the rods or
wires 158 being disposed in a somewhal arcuate
configuration conceniric with the axis of the
cylinder 22 when the latier is in its position shown
in Fig. 1. The outer ends of the slectrode wires
or rods {58 extend beyond the outer faces of the
end plates 84, 85 and are electrically connected
together by soldering, welding, or the like to a
conductive strip {59, see Fig. 8.

Weh material may also be introduced into co-
operative relationship with the cylinder 20 in
the manner shown in Fig. 2 from which it will ve
observed that the material such as M’, coming
from a source of supply not shown, passes around
idler rollers or cylinders 168 and {81 which are
supported upon the frame 2! and extend through
suitable cutout portions of the end plate mern-
bers 84, 85 of the housing. The web material
M, after passing around the roilers or cylinders
168, i8], then passes through the housing 77
by being wrapped around the periphery of the cyl-
inder 20 and is led therefrom tangentially be-
tween the cylinder 20 and the cylinder 22. When
the material is fed in this manner, the rotatable
wiping means 27 and the cylinder 22 are nor-
mally moved to positions where they ars spaced
from the cylinder 28, as indicated in Fig. 2, and
the stationary wipers such as (23 are removed
from the housing, while the sealing means car-
ried by the members 82, 33 and 98, 8{ are re-
tracted from engagement with the cylinder by
operation of the screws 88, the position of these
parts in their retracted position likewise being
illustrated in Fig. 2.

In order to provide a precharge Ior the web
material M’ before the latter is conducted about
the cylinder 28, an electrode means (82 is pro-
vided intermediate the rollers 168, {8f. This
electrode means is constructed similar to that
designated 157 and likewise comprises a plurality
of longitudinally extending rods or wirss {83,
the ends of which are supported in the end plates
84, 85, the rods or wires 183 being disposed in a
plane adjacent the path of the material between
the rollers 188, 181. The ends of the wires or
rods 183 which extend bheyond the sides of the
end plates 84, 85 are electrically connected to-
gether as by welding or the like to connecting
strips 164.

In addition to the elsctrode means just de-
scribed, electrode means are also provided to sup-
ply an electrical precharge to smoke or other
fluid entering the apparatus through the con-
duits 187 and 118 and circulating through the
compartments 188, 118 and 17, 119 respectively.
For this purpose an electricaliy conductive rod or
wire {65 extends through the space or compart-
ment {88 intermediate the walls 7€, 88, the ends
of this rod being supporied in the end walls 84,
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85 with at least one end of the rod exfending
sufficiently beyond the end wall for connection
of an electrical conductor thereto; see, for ex-
ample, Fig. 5. A similar electrically conductive
vod or wire {86 is provided in the compartment
117 extending therethrough between the end
plates 84, 85 for precharging smoke oOr other
fluids passing through the compartment 117 prior
+o0 its introduction adjacent the surface of the
eylinder 28.

Flectrode means are also provided in the cora-
partments or spaces {i§ and 119. These elec-
trode means likewise comprise a plurality of elec-
trically conductive rods or wires extending lon-
gitudinally of the housing and secured at their
ends in the end plates or walls 84, 85. Thus, the
clectrode means in the compartment 186, desig-
nated 167, comprises spaced rods or wires {68,
the cuter ends of which extend through the end
wall of the housing and are electrically connected
together by a conduetive strip 168, see Fig. 5.
Tikewise, the electrode means in the compart-
ment 119, generally designated (78, comprise
spaced rods or wires i7! electrically connected
together by a common conneeting strip. The
wires 188 and 171! are disposed in arcuate con-
figurations about the surface of the cylinder 20
and spaced therefrom and these wires, being op-~
posite the blade edges of the electrodes 8§71, B8,
may be used for either precharging substances
on the surface of the cylinder 28 when the elec-
trodes 5%, 58 are used for transfer of the sub-
stances, or may themselves ke used for effecting
the {ransfer of substances when the web mate-
rial such as M’ is wrapped around the cylinder
55 ag indicated in Fig. 2.

Tn addition to the features of censtruction just
mentioned, an arcuate shield Tie extends longi-
tudinally of the housing 17 adjacent the surface
of the cylinder 28 intermediate the eylinder 22
and the roller 161, This arcuate shield or plate
71g is secured to the end plates 84, 8% by angular
portions or brackets 176 which are held by means
of serews or they may be otherwise connected to
the end plates. As will be observed from Fig. 2,
this shield T1a substantially closes the portion of
the surface of the cylinder 20 which is not covered
by the web material M’ when the latter is con-~
ducted about the eylinder 28 as shown in Fig. 2.
Consequently, when machine is used in the
manner indicated in Fig. 2, and as hereinafter
more fully described, smoke or other fluid ad-
mitted to the interior of the cylinder 29 cannot
fraely flow from openings in the cylinder at the
portion intermediate the rollers {8i and cylin-
Ger 2% and which is not covered by the web mate-
rial M.

Fig. 15 {ilustrates a simplified form of electrical
civeuit for interconnesting the previcusly men-
tioned electrodes. As shown therein, power lines
1. and 1.2 conduct electrical current from a com-
mereial source of supply to a conventional power
pack or supply unit {12 This unit is adapted to
provide direct current of two different potential

FAN
viit

_ differences, the potential difference provided at

the output wires §13 and {74 being, for example,
in the order of twice that between the output
wires 175 and 176. The higher voltage or poten-
tial difference at the wires {13, £14 is employed
for the transfer electrodes to establish the elec-
trostatic field of force therebetween which effects
transfer of substances to the web material, while
the lower voliage or potential difference between
the wires 175 and {76 is connected with the pre-.
charge electrodes to supply the web material and
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the printing or coating substances with electrical
charges prior to their being subjected to the elec-
trostatic field of force. The power supply unit
or pack 172 is preferably provided with adjusting
means operated by knobs, such as 77 and 118, to
control the voltages spplied to the leads 173, 174
and {15, 178, respectively. The power pack or
unit {72 is also preferably provided with indicat-
ing meters (79 and 189 to indicate the potential
differences or voltages supplied to the two sets
of output leads. Since the power supply unit 172
is of conventional construction, the details there-
of need not be described.

The output lead 173 is connectible through a
reversing switch 181 to the previously mentioned
wire 55 which, as previously mentioned, is con-
nected with the transfer electrode 85, this con-
nection being effected when a movable blade 182
of a multipole, double-rosition switch, gener-
ally designated 83, is positioned as indicated in
full lines in Fig. 15. The wire 114 is connectible
through a second portion of the reversing switch
{81 to a wire 185 which is in turn connected
through the movable blade 186 of the switeh 183,
when in its full line position of Fig. 15, to the
breviously mentioned wire 89 connected to the
transfer electrode 68. In addition, the switch
182, when In the position indicated in full lines
in Fig. 15, has the output terminal (5 of the
precharge voltage connected through a reversing
switch 187 to a wire {88 which is in turn con-
nected by the movable blade (89 of the switch
183 to the wire 190, the latter being connected
by a wire 191 to the precharge electrode 170
located within the chamber (19. The output
wire 176 of the precharge voltage is af the same
time connected through the reversing switeh 187
to a wire 192 and thence through the movable
blade {83 of the switch 182 to a wire 194 which
is in turn connected to the precharge electrode
{57 for the web material M. The polarities of
the potential differences or voltages applied to
the electrodes &5 and 63 and to the electrodes {57
and {79 may be reversed simultaneously by
simultaneous operation of the switches 18! and
187, these switches being preferably ganged to-
gether for common actuation, as indicated in the
drawing. Consequently, the polarity of the
charge supplied to the web material is kept the
same at all times as that applied to the electrode
68 and the polarity of the potential applied to
the electrode {78 is the same as that applied to
the transfer electrode 53, the polarities being re-
versed as indicated when the coating or printing
substance is such that it mors readily receives a
charge of one type than of the other.

With the switch 183 in its broken line position
indicated in Fig. 15, the wire {73 is now connected
through blads {82 to a wire {85 which is in turn
connected through a reversing switch 19§ to a
wire 187, the latter being connected to the wire
18§ and hence to the electrode {18. The wire
187 is also connecied by a wire 198 with a mov-
able blade 189 of the switch 183 which now closes
& cireuit to the wire 282 connected with the elec-
trode means {87 within the compartment {8 of
the housing. The movable blade 86 of the
switch (€3 has now closed a circuit to a wire 201
which is in turn connected through the reversing

switch (88 to the wire €3 for the electrode means .

87, 98 located within the cylinder 28. The
switch blade 182, of switch 183, in the broken lns
position of Pig. 15, closes 2 circuii to a wire 282
and through a switch blade 223 and a wire 204
to the precharge electrode 162 for the web mate-
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rial M’. The switch blade 188 of the switch 183
would then close a cireuit to s, switch bhlade 265
and from the latter this circuit extends through
& wire 208 and a switch blade 209 to the elec-
trodes 165 and {66 in the compartments {88 and
{17, respectively. The switch blades 285 and 205
are connected for common actuztion along with
the reversing switeh {98 and, hence, wwhen the
switch 186 has been moved to reverse the pre-
viously described connections extending there-
through, the switch blades 263 and 285 are then
moved fo their broken line positions iltustrated
in Fig. 15. In those positions, the switch blade
203 closes a circuit between the wire 284 and g
wire 287 connected with the wire | 88 and the
blade 285 completes a circuit from the wire 206
to a wire 2868 and thence to the wire {92. The
previously mentioned switch having the movable
blade 268 is adapted to ~onnect the wire 208 to
the electrodes i65, 165, as before mentioned.
However, when the switch blade 2098 is thrown
to its broken line position shown in Fig. 15, a
circuit is completed from the wire 286 to the
wire 65 and hence to the contact 83 riding in
engagement with the interior of shell 48 of the
cylinder 28. The manner in which the circuit
illustrated in Fig. 15 is employed to perform the
various operations of coating or printing upon
web material will be more fully apparent in the
hereinafter described operation of the machine,
in conjunction with the present preferred modes
of utilizing the latter.

OPERATION
I

The apparatus illustrated and described may
be employed for forming an image upon weh
material by means of a liguid vrinting or coat-
ing substance supplied directly to the exterior
surface of the cylinder 29. When employed in
this manner the apparatus is in substantially
the condition illustrated in Fig. 1, wherein it
will be observed that the web material I is fed
over the idler cylinder or roller {58, thence about
a portion of the cylinder 22 and between the lat-
ter and the cylinder 29. The stationary wiping
means 125 and the rotatable wiping means {27
are in position, as indicated, and the cylinder 26
employed has the surface thereof provided with
recesses or depressed areas in the image portions.
These recesses or depressed areas may be pro-
vided, for example, by employing a cylinder 28
such as illustrated in Pig. 13 wherein it will be
observed that the copper shell or covering 5i
occurs only in the non-image areas and the image
areas therebetween are in the form of pockets or
recesses or the cylinder may have a complete
shell over the strip or wire member 27 with the
image areas provided by depressions or recesses
in this shell as by etching or the like. The sub-
stance to be employed for forming the image,
being in liquid or semi-liguid form, is supplied
through the pipe or conduit 85 into the space
between the elongated members 32, 83 so that it
is applied to the exterior surface of the cylinder
28, excessive flow from the source of supply onto
the cylinder being prevented by the previously
mentioned members 8§ carried by the members
82 and 33.

At this time the electrical cireuit wiil be con-
ditioned as shown in Fig. 15 so that the switch
183 has the blades thereof in their full line posi-
tions as are also the switch blades 283, 288 and
208, the reversing switches §8{, 187 having been
thrown to a position so that the polarities sup-
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plied to the various electrodes are in accordance
with the electrical characteristics of the madterial
employed. Therefore, the transfer potential dif-
ference between the wires 113 and 174 is supplied
to the electrodes 55 and 68 through the switch
blades 182 and 186 respectively, while precharge
potentials are applied to the electrodes 187 for
the web material and {78 for the liquid, these
connections being effected through the switeh
blades 193 and 189.

The liquid, as supplied to the exterior surface
of the cylinder 28, fills the depressed or recessed
image portions or areas thereon, the liguid upon
the non-image areas being wiped therefrom by
the stationary wiping means {25 as the cylinder
rotates and any remaining liquid upon the non-
image areas being removed by the rotary wiping
means §27. In addition to removing the liguid
from the non-image areas, the wiping means
perform the further function of assisting in fll-
ing any small image areas which might nor-
mally not be filled with the liquid, especially
when the latter is somewhat viscous. As the
cylinder, now supplied with liguid in only the
image areas and precharged by passage past the
electrode means {87, comes adjacent the web
material, precharged by the elecirode means 157,
transfer of the precharged liquid to the pre-
charged web material is effected by the electro-
static field of force between the electrodes 85 and
68. This transfer occurs whether or not the
magnetic field provided by the electromagnets
70, Tt is utilized, the latter being employed
simply for the purpose of confining the lines. of
force in the electrostatic field and thereby ef-
fecting a somewhat sharper image upon the web
material.

1f, instead of employing depressed image areas
upon the surface of the cylinder 20, the surface
be substantially uniform, a coating may be ap-
plied to web material M by slightly rais-
ing the sealing means 98, by removing the sta-
tionary wipers 125 and moving the wiping means
{27 away from the surface of the cylinder 28.
A uniform film of liguid will then be supplied
to the cylinder which film will receive a pre-
charge from the electrode means {18 and this
precharged liquid will be transferred o the pre-
charged web material M by the transier poten-
tial difference between the electrodes 55 and 68.
When effecting coating it is normally unneces-
sary to employ the electromagnetic shielding
means. In effecting eoating in this manner, it
is preferable to employ an imperforate shell of
conductive material upon the g¢ylinder 20 which
shell is lightly etched or otherwise provided with
a network of fine lines or grooves to facilitate
distribution of the liquid over the surface there-
of and to facilitate the formation of a uniform
layer or coating on the web material. While
the wiping means such as 125 and {27 are nor-
mally removed from engagement with the cyl-
inder 28 when producing a coating, as just de-
seribed, wipers such as (28, but with their lower
edges spaced from the cylinder 29 and/or ad-
justment of the wiping means 127 adjacent to
but spaced slightly from the surface of the cyl-
inder 28, will remove excess liquid from the cyl-~
inder 28 but will leave a layer thereon which
is subsequently transferred to the web material
as a coating. This mode of operation is useful
where the liquid is relatively viscous and tends
to be unevenly distributed over the surface of
the cylinder.
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I

A second mode of employing the apparatus is
to utilize 2 cylinder 28 having perforate portions
in the surface thereof corresponding to image
areas and imperforate portions representing non-
image areas, the surface of the cylinder then
peing similar to that shown in Fig. 13. ‘With
such a eylinder in place and the apparatus other-
wise constructed as shown in Fig. 1, liquid is
supplied to the interior of the cylinder 20
through the bore or passageway 35 in the shaff
39 and exudes outwardly through the perforate
areas, any liquid which may come upon the non-
image areas being removed by the wiping means
which also serve to distribute the liquid into
such image areas as, due to their small dimen-
sions, are not perforate through the cylinder,
The circuit for the several electrode means is
the same as previously described for the first-
mentioned operation and hence the liguid re-
ceives a precharge by means of the electrode
wires {71 of the electrode means {70. The web
material is elecirically precharged by the elec-
trode 57 and the ligquid within the image areas
is transferred by the electrostatic field of force
extending between the electrodes 55 and §8 as
the image areas pass therebetween due to rota-
tion of the cylinder. As before mentioned, the
magnetic field provided by the electromagnets
16 or 71 may be employed, if desired, this de-
pending upon the characteristics of the web ma-
terial and the image producing substance as well
as upon the sharpness of the image desired.

If the cylinder 2§ have its entire surface per-
forate and the wiping means 25 and 127 be
removed from cooperative relationship with the
cylinder, the apparatus being otherwise condi-
tioned as just described, liquid supplied o the
interior of the cylinder exudes from the entire
surface thereof, is precharged and transferred
to the precharged web material as a uniform
coating, this transfer being effected by the elec-
trostatic field between the electrodes 55 and 88.
Likewise, as mentioned under Operation I above,
wiping means such as 125 and 127 may be po-
sitioned adjacent the surface of the cylinder but
spaced slightly therefrom to ensure a uniform
layer of liquid on the surface of the ecylinder
when using the latter to coat with a liquid fed
from within the cylinder.

11X

In some instances, when ink or other liguid is
supplied from within the cylinder 28, it is de-
sirable to supply a second liquid such as a sol-
vent to facilitate entry of the liquid such as the
ink into small image areas which, due to their
size do not have perforations thereunder, and
hence have no means of direct supply of ink
from the interior of the cylinder, this condition
occurring especially when very fine image work
is desired. In such an evenf, the apparatus is
employed in substantially the same manner as
previcusly described above under Operation II,
except that the solvent or other second liguid
is introduced through the conduit 85 and applied
to the exterior surface of the cylinder, while the
ink or image forming substance proper exudes
through the cylinder from the interior thereof.
These two liquids, being compatible, mingle on
the outer surface of the cylinder and hence the
solvent thins the ink or ofther liquid coming
from within the cylinder sufficiently to permit
the latter to easily fill image areas which are
imperforate but which are recessed or depressed
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below the larger non-image areas, this action
being effected by the wipers as the cylinder is
rotated therepast. The liquid upon the- surface
of the cylinder is precharged as is also the web
material as previously deseribed under Operation
IT and the transfer of the mingled substances
to the web material is again effected by the
electrostatic field of force between the electrodes
55-and 68.

Coating may likewise he effected by employing
two compatible liquids supplied respectively from
the interior and exterior of the cylinder 28 by
removing the wipers {25 snd the rotating wig-
ing means 127 from cooperative relationship
with the cylinder 28, and by slightly raising the
sealing strip 96 carried by the member 83. In
this case, the eylinder 29 has substantially its
entire surface perforate so that g Hquid sup-
plied from the interior thereof exudes through-
out the periphery and niingles with the second
liquid introduced as a film upon the exterior
surface. These mingled liquids are precharged
and transferred to the precharged web material
M in the same manner as previously described
for coating under the second form of operation
described above. Likewise, as mentioned above
under Operation I and 11, wiping means adja-
cent to but spaced from the surface of the ¢yi-
inder 20 may be used at times to facilitate form-
ing a uniform thickness of mingisd ligquids on
the surface of the eylinder prior to transfer to
the web material.

Iv

Instead of employing the ink or other printing
or. coating substance from within the cylinder
20 and a solvent supplied to the exterior of the
cylinder, the mode of supplying two liguids may
be reversed so that the solvent is supplied from
the interior of the cylinder and the ink supplisd
directly to the exterior surface of the cylinder.
The operations are otherwise the same as de-
scribed above under III and either printing or
coating may be performed in the same manner,

\Y

In employing smoke, vapor, gaseous suspen-
sions, or the like, to form an image upon web ma-
terial, the apparatus is conditioned substantially
as shown in Fig. 2, from which it will be cb-~
served that the stationary wipers 125 have been
removed, the rotatable wiping means 27 has
been moved away from the cylinder 28, and eyl-
inder 22 has likewise been lowered so as to pro-
ide a greater space between it and the cylinder
20. The web material M’ is introduced into the
apparatus by passing it around the guide rollers
or cylinders 150, 161, thence around the cylindey
20, and finally leading it from the machine sub-
stantially parallel with the incoming poriion of
the web. The sealing means 192 and {53 have
the strips 93 thereof positioned in spaced rala-
tionship with respect to the cylinder 28
ficiently to permit free vassage of the web ma-
terial M’ therepast as are also the sealing strips
96 carried by the members 82 and 83. The cir-
cuit for the apparatus is then conditioned by
throwing the swiich 183 to dispose its blades
in their breken line positions. The circuit for
the apparatus is then such that the precharge
electrode 152 is now connected through the wire
204, switch blade 203, wire 202, to and through
the reversing switch 187 to wire 176 of the pre-
charge voltage supply. Likewise, the preehsrge
electrodes 165 and. 166 are connected  through
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the switch blade 208 to the wire 285, through
the switch blades 205 and 188, wire 182 to the
reversing switch 187 and wire {75 connected to
the other side of the precharge voltage supply.
Therefore, the smoke due to its circulation
through the compartments 198 and {7 receives
a Drecharge from the wires {85 and {35 while
the web material M’ is precharged by passing
hear electrode i62. These precharges are of
opposite polarities, which polarities may be se-
lected in accordance with the type of materials
utilized by proper positioning of the reversing
switches i8¢, {87. The electrodes 571 and 358
within the cylinder 2§ are now connecied
through the wire §8, switch 188, wire 281, switeh
blade (83, wire i85 and switch {81 to one side
of the source of transfer voltage. The electrode
means {57 is connected by the wire 2008, switch
blade {83, wires {98 and 137, switeh {83, wire
195, switch blade 182, and switch {21 o wire
{73 connected to the other side of the transfer
voltage supply. Finally, the elecirode means (19
is connected through the wire igi fo the wire
13T and thance to the said othey side of ilie voit-
age supply through the connections just de-
scribed. EHence the electrode means {57 and 179
are connected together and together form the
discharge elecirode of the electirostatic field em-
ployed for transferring or depositing the pre-
charged smoke or the like circulating through
the compartments {0 and §19 upon the wed
material.

In employing the epparatus in this manner,
the cylinder 23 will have its surface substan-
tially a3 shown in Fig. 14, that is to say, the
image areas will be formed of conductive ma-
terisl whereas the non-image areas are formed
of nen-conductive or nsulating material, The
nicke entering through the conduit {97 fiows
threugh the compartment 123 intermediate the
inner and outer walls 13, 38, thence through the
cpenings {23 and the compartmens {14 inger-

the innsr wall 38 and iths web matarial
M, smoke beinz withdrawn through the open-
ing {1, and any smoke attempting to lesk ex-
teriorly of the housing past the membper 80 peing
withdrawn through the duct §i% extending ad-
Jacent the surface of the web material. ILike-
wise, smoke may also be introduced through the
conduit {8 and HSows serially through the chsm-
bers or passagss {47 and {3, keing removed
through the openi 3 and the conduit {24,

The prechavged smoka circulating past the
electrode means {67 and 17§ is transferred or dis-
bosed upon the web msaisrial due to the action of
the field of force hetwean 1 ¢ said last-raentioned
electrodes and the elsctrode 57, 71
inder. This field of force will be se
ranged in accordance with the im
cylinder 28 as successive conduscti
the surface of the latter, revresen
move through the fisld of fores,
or the like will he depozited u
rial only in the areag thereof opposite image por-
tions of the cylinder with the result that an image
is forined theveon in accordance with that on
the cylinder; see my ahove-mentioned cepending
application Ser. Mo, 74,822 for a more complete
description of this mode of printing or coating
and the hroad claims thereto,

If it be desired o produce 2 coating upon wsbh
material by the use of smoke or Huid suspensions
similar to smoke, this may he readily affected by
substituting for the cylinder having an image
surface, one having a conductive shell over the
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entire periphery. The apparatus is otherwise the
same as just described for image formation and
is utilized in the same manner except that now
the smoke or the like is deposited as a uniform
layer or coating on the web material.

VI

Vet another way of employing the apparatus
is to utilize smoke, gaseous suspensions, or the
like introduced through the conduits such as 137
and 116 together with a liquid such as an adhesive
or the like introduced through the interior of the
cylinder 20 and exuding through the perforations
therein. When employed in this manner, the
apparatus will be conditicned substantially as
shown in Fig. 1 with the cylinder 20 having per-
forate image areas and imperforate non-image
areas similar to that shown in Fig. 13. " The web
material M is led over the roller or cylinder 158
and over a portion of eylinder 22 to pass between
the latter and the cylinder 20. The wipers 125
and the rotary wiping means (27 are in coopera-
tive relationship with the cylinder 28, and at least
in this instance, the stationary wipers {25 have
opposite ends thereof staggered with respect to
the end plates or walls 84, 85 of the housing, see
Fig. 9. This provides a devious path for the
smoke or the like coming into the inner compart-
ments {19 and 119 through the openings 102 and
{18 thus permitting flow of the smoke or the like
while at the same time providing the necessary
wiping action upon the surface of the cylinder.

The circuit for the several electrodes will be
the same as described above for operations such
as I, II, ITT, and IV. Hence the electrode means
§57 provides a precharge upon the web material
M and the electrode means {70 provides a pre-
charge upon the mingled smoke and liquid upon
the surface of the cylinder, it being understood
that the liquid exuding through the perforations
of the cylinder is compatible with the smoke and
hence will pick up portions of the smoke circulat-
ing thereabout so that the smoke and liquid are
mingled on the cylindrical surface. This mingled
smoke and liguid are confined to the image areas
by action of the wiping means 125 and {27 which
remove any mingled fluid and liquid from the
non-image areas and hence the mingled fluid and
liquid are transferred to the web material in the
form of an image as the image portions of cyl-
inder 20 and the web material pass through the
clectrostatic field existing between the electrodes
55 and 68, as before described. The polarities
employed upon the several electrodes may be re-
versed, if necessary, depending upon the nature
of the substances employed. :

Coating may likewise be performed with
mingled gas and liquid by employing the ap-
paratus as just described except that the cylinder
28 has substantially the entire surface thereof
perforate so that liquid exudes throughout the
entire periphery and the wiping means are re-
moved or spaced from the surface of the cyl-
inder 20 sufficiently so that they permit a layer
of mingled liquid and fluid to be carried around
to the electrostatic field as previously described.

Vit

The apparatus disclosed may be employed for
forming an image or coating upon web material
by means of smoke, gaseous suspensions, or the
like, exuding through openings in the surface of
the cylinder. For a printing operation in this
manner the cylinder 29 will be formed substan-
tially as shown in Fig. 13 with perforate image
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areas and imperforate non-image areas. The
apparatus will be conditioned substantially .as
shown in Fig. 2 and as described above with re-
spect to Operation V. That is, the wipers 25
are removed, the wiping means 127 is positioned
out of engagement with respect to the cylinder
28, and the cylinder 22 is lowered slightly with
respect to the cylinder 20. The web material M’
is brought into the apparatus over the rollers or
cylinders {60, 161 and is passed around the pe-
riphery of the cylinder within the housing, as
shown in Fig. 2.

The circuit is prepared by moving the switch
183 to dispose the blades thereof in their broken
line positions, the switch blades 203, 206 are dis-
posed in their broken line positions and the switch
198 is simultaneously actuated to reverse the con-
nections therethrough. In addition, the switch
blade 269 is moved to its broken line position.
Therefors, a circuit is completed for energization
of the electrode means 182 through the wire 204,
switch blade 283, wires 207 and 188, and the re-
versing switch 187 to the wire (75 connected to
one terminal of the precharge voltage supply. A
precharge for the smoke, or the like, which now
flows into the interior of the cylinder through
the hore 35 of the shaft 39, is provided by charg-
ing the inner shell 43 of the cylinder 20. This is
effected through the contact 63 which rides upon
the said inner shell and is now connected by
the wire §8, switch blade 209, wire 206, switch
blade 285, wires 208 and 192, and the reversing
switch 187 to the wire I78 connected with the
other terminal of the precharge voltage supply.
The electrode means {67 is connected through
the wire 208 and switch blade 199 to the wires
198 and 1917, thence through the reversing switch
198, wire 201, switch blade (86, wire {85, and re-
versing switch 8§ to wire {74 connected to one
of the terminals of the transfer voltage supply.
Likewise, the electrode means 170 is connected
to the same terminal of the transfer voltage sup-
ply by means of wires 191, 197, switch {98, ete.
The electrode means 57 and 58 are connected to
the other terminal of the source of fransfer
voltage through the wire 89, switch (98, wire 195,
switch blade 82, reversing switch 181 and wire
{73. Consequently, the electrodes 167, 179 form
the attraction electrodes for effecting transfer of
the smoke to the web material, while the elec-
trodes 57, 58 form the discharge electrodes for
this purpose, it being observed that the polarities
applied to the smoke and web material are in the
proper relationship for cooperation with the elec-~
trostatic field since the precharge upon the web
material is now applied on the opposite side
thereof from that on which the image is formed
rather than on the same side, as in the prior op-
erations.

In operating in accordance with this procedure,
smoke, or the like, introduced into the interior of
the cylinder is precharged as it passes the inner
shell 42 and this smoke exudes through the per-
forate areas of the cylinder, being transferred to
and deposited upon the precharged web material,
wrapped around the cylinder 28, under the in-
fluence of the electrostatic field of force between
the electrode means such as 167, 57 and 170, 58.
Any smoke which might tend to exude through
the uncovered portion of the cylinder and there-
by escape from the housing is substantially
blocked by the shield Tia.

Coating may be effected in accordance with
the operation just described by simply omitting
the imperforate covering or portions of the cyl-
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inder 20 so that substantially the entire surface
area of the cylinder is perforate, the apparatus
being otherwise constructed and operating in the
manner just described. In asdition to employing
smoke in this manner, coatings may also be
formed by employing a liguid or lguids or liguid.
vapor mixed with smoke or the like.

VIIT

The apparatus may likewise be employed for
forming either an image or coating upon web ma-
terial by employing smoke supplied from the in-
terior of the cylinder and g lionid compatible
therewith, such as an adhesive supplied to the
cylinder 20 from the outside thereof. The ap-
paratus employed in this manner is set up in the
manner described ahove with respect to g, 1
and Operation IIT. Tha operation is substantial-
ly the same as that dascribed under ITIT above ex-
cept that it is now smois rether than ink or the
like which exudes from the perforate portions of
the eylinder 20 and mingles with the liquid, which
in this case may be an adhssive, supplied to the
surface of the cylinder from between the mem-
bers 82 and 83. The mingled fluid, such as smoke
and liquid, are transferred to the web material
M by the electrostatic field between the electrodes
58 and 68, precharges being supplied to the
mingled liquid and smoke by the electrode means
170 and te the web material M by the electrode
means {51. Since the operation is otherwise the
same as described above under 111, a detailed de~
scription thereof nesd not he repeated.

IX

The apparatus may likewise be utilized for
forming an image or coating hy using smoke. or
other gaseous suspensions, by introducing the
latter through the econduits such as 187, {{§ as
previously described under Operation V above.
In the instant case, however, a suitable compat-
ible liquid such as an adhesive is vaporized or
atomized and mixed with the smacke to provide a
composite coating or image formation upon the
web material. The apparatus is conditioned for
employment, however, the same as described
above under V and hence the description need
not be repeated.

OTHER OPERATIONS
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Other methods of using the diselosed apparatus |

will readily appear to those skilled in the art to
which it pertains after a study of the above de-
seription and the accormpanying drawings. With-
out attempting to exhaust all such possibilities,
it may be further noted that, in addition to the
above, coating may be effected by employing
smoke or liquig in vapor form supplied to only
the left side of the housing, as viewed in Fig. 2,
through the conduit 197 with a compatible liquid
such as a solvent or adhesive in liguid form in-
troduced through the conduit 95. In this opera-
tion the web material M’ will be led into the ap-
paratus and about the periphery of the cylinder
20, the cylinder having a conductive material over
its entire surface. The electrode means 1§2 will
be connected for brecharging the webh material
and the electrode means {65 is connected to pre-
charge the smoke or vaporized liquid. The elec-
trode means (6T and 57 will he connected to the
source of transfer voltage so that the smoke or
vaporized liguid circulating through the left side
of the housing, as viewed in Fig. 2, is transferred
to the web material by the electrostatic field be-
tween the electrode means 167 and 51, the opera-
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tion in this respect being similar to that described
with respect to Operation V. The liguid enters
the apparatus, as mentioned before, through the
conduit 88 and is supplied ir fwveen the
members 82 and §3 as a thin flm ayer by ad-
justing the sealing means or member 38, carried
by the vertical plate member 83, slightly upward-
ly out of contact with the cylinder 25, This
ligquid will thea he disposed as a coating or layer
on top of the web material M’ and sunerimposed
upon the vaperized liquid which was transferred
to the web material angd imbedded therein dur-
ing the passage through the electrostatic field
existing between the electrode means {67 and 57.
The said liguid layer may be firmly united with
the web material and the previously applied va-
porized Equid by the action of the electrostatic
field present between the electrode means {79 and
88 and through which ‘he web material with the
coating substances thereon pass,

A coating of a liguid may aiso be applied to
web material such as M’ passing about the cylin-
der 23 by employing the apparaius as deseribed
above, and as shown in Fig. 2, excapt that neither
smoke nor vaporized liguid is introduced through
the conduit {#7. In such a situation liquid is
simply supplied through the conduit 93 and the
layer or coating thus applied to the web ma-
terial as it passes around the cylinder is firmly
united or driven into the said material by the
electrostatic field of force between the electrodes
{79 and 53.

In addition to the above modes of operation
of the apparatus and methods which may be ef-
fected by using the same, others may be devised
by those skilled in the art. Likewise, the appara-
tus as shown and deseribed may have portions
thereof varied and other conventional devices
may be added thersto to facilitate the operations.
As an example of the latter, static eliminators
of conventional type may be provided for co-
operation with the web material such as M and
M’ before the latter is conducted past the pre-
charge electrodes such as 157 and {62 and/or
after the material emerges from the apparatus.
Also, heating and/or drying devices may be em-
ployed for cooperation with the web material
either prior to passage of the latter through the
apparatus, subseguent to such passage, or both.
For example, static sliminators and heating or
drying means may he employed in conjunction
with the web material in a mannsr similar to
that indicated in my copending application Ser.
No. 74,822 filed Fehruary 5, 1949, See also
Huebner Patent 2,445,271 issued on July 13, 1948,
which llustrates static eliminating means for co-
operation with web material in elsctronographic
printing or coating processes,

In view of these ang other modifications that
may be effected in the apparatus and procedure
disclosed, it will be understood that the inven-
tion is not to be considered as limited to the
exact details of procedure and apparatus de-
seribed and shown, but that these illustrations
and descriptions are only representative of prac-
tical embodiments of the invention.

Having thus described the invention, T claim:

1. The method of producing a deposit on g
material which comprises providing a perforate
body, supplying a first fluid to one side of said
body in a manner such thas the said fiuid exudes
to the other side of said body, supplying & second
fluid compatible with the frst fluid to the said
other side of said body so that the fluids mingle
on the said other side, bringing the material
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adjacent the said other side of the body, and
establishing an electrostatic field of force extend-
ing through the said body and the material on
which the deposit is to be formed whereby the
said mingled fluids are simultaneously trans-
ferred to the said material by the said field of
force.

9. The method of produding a deposit on web
material which comprises providing a hollow ro-
tatable cylinder having a -perforate periphery,
supplying a first fluid to the interior of said
cylinder in a manner causing the said fluid to
exude through the periphery thereof, supplying
a second fluid compatible with the first fluid di-
rectly to the exterior periphery of said cylinder
so that the said fluids mingle on the surface of
the cylinder, providing an electrostatic field of
force extending through a portion of the side
wall of said cylinder, and moving web material
through said field of force and adjacent the sur-
face of said cylinder while rotating the latter
whereby the said mingled fluids are simultane-
ously deposited upon the web material by the said
field of force.

3. The method of producing an image on a
material which comprises providing a body hav-
ing perforate areas corresponding with image
areas of the image to be produced and im-
perforate areas corresponding with non-image
areas, supplying a first fluid to one side of said
body in a manner such that the fluid exudes
through the said perforate areas, supplying a
second fluid compatible with the first fluid di-
rectly to the said other side of said body, wiping
the non-image areas to remove the said second
fluid therefrom and confine the said second fluld
to the image areas whereby the said fluids are
mingled in said image areas, and establishing an
electrostatic field of force extending through said
body and the material on which the image is to
be produced whereby the said mingled fluids are
deposited upon said material in the form of an
image corresponding with that upon the said
body.

4. The method of producing an image on web
material which comprises providing a hollow ro-
tatable eylinder the periphery of which comprises
imperforate portions corresponding with non-
image areas and perforate portions correspond-
ing with image areas of the image to be pro-
duced, supplying a first fluid to the interior of
said eylinder in a manner such that the said
fluid exudes through the said perforate portions,
supplying a second fluid compatible with the
first fluid directly to the-exterior periphery of
said cylinder, wiping the non-image portions
of said cylinder to remove the said second fluid
therefrom and confine said second fiuid to the
image portions whereby the said fluids are
mingled in said image portions, providing an
electrostatic field of force extending through a
portion of the periphery of said cylinder and
moving web material through said field of force
and adjacent the surface of said cylinder while
rotating the cylinder whereby the said mingled
fluids are deposited upon said web material in
the form of an image corresponding with that
upon the cylinder.

5. An apparatus of the character described
comprising a rotatable cylinder having recesses
in the surface thereof representative of image
areas to he produced on web material, a station-
ary housing surrcunding a portion of the pe-
riphery of said cylinder, means in said housing
adapted to supply a liquid to the surface of said
cylinder, means in said housing extending axial-

15

20

25

30

35

40

45

50

55

60

70

75

28

ly adjacent the surface of said cylinder and co-
operating with the liquid supply means to regu-
late the quantity of liquid supplied to the cylin~
der, wiper means in said housing extending axial-
ly of said cylinder in cooperative relationship
with the curved surface of said cylinder to
remove at least a part of the liquid from the non-
image areas, rotatable wiping means adapted to
cooperate with the periphery of said cylinder
to remove liquid from the non-image areas,
means for guiding web material adjacent the sur-
face of said cylinder exteriorly of said housing,
means cooperating with said web material to pro-
vide an electrical precharge thereon prior to pas-
sage of said web material past said cylinder, and
means for creating an electrostatic field of force
extending through the said web material, the
last-mentioned means including first electrode
means within said cylinder and a second electrode
means externally of said cylinder and spaced
from the surface thereof, whereby the liquid on
the said image areas of the cylinder is trans-
ferred to said material by the said electrostatic
field of force.

6. An apparatus of the type defined in claim 5
and further comprising electrode means within
said housing adjacent the surface of said cylinder
to impart an electrical precharge to the liquid
on the said cylinder.

7. An apparatus of the type defined in claim
5 wherein the said rotatable wiping means com-
prises a cylindrical wiping surface rotatable
about an axis extending parallel with the axis
of said cylinder, and means to move the axis of
said wiper towards or away from the axis of said
cylinder.

8. An apparatus of the character described
comprising a rotatable cylinder, a stationary
housing surrounding a portion of the periphery
of said cylinder, means in said housing adapted
to supply a liquid to the surface of said cylin-
der, rotatable wiping means adapted to cooper-
ate with the periphery of said cylinder and re-

‘move excess liquid therefrom, a housing substan-

tially surrounding said wiping means and having
a longitudinally extending opening adjacent said
cylinder through which a portion of said wiping
means is adapted to extend into engagement with
said eylinder, fluid pressure means cooperating
with said wiping means to remove therefrom
liquid which is wiped from said cylinder, means
for guiding web material adjacent the surface of
said cylinder exteriorly of the first-mentioned
housing, and means for creating an electrostatic
field of force extending through the said web ma-
terial including a first electrode means within
said cylinder and a second electrode means ex-
ternally of said cylinder and spaced from the
surface thereof, whereby the liquid remaining on
said cylinder surface is tranferred to said mate-
rial by the said electrostatic field of force.

9. An apparatus of the type defined in claim
8 wherein the said wiping means comprises a
cylindrical wiping member mounted to rotate
about an axis extending parallel with the axis
of said cylinder, and the said fluid pressure means
for removing liquid from said wiping means in-
cludes means to apply fluid pressure longitudi-
nally of the said wiping member from the in-
terior thereof.

10. An apparatus of the type defined in claim
8 wherein the said wiping means comprises a
hollow cylindrical member having a permeable
wiping surface rotatable about an axis extend-
ing parallel with the axis of said cylinder, and

oy
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the said means for removing the liquid from said
wiping means includes conduit means extending
within the interior of said cylindrical wiping
member and connected to a source of Auid pres-
sure to thereby blow liquid from said wiping 5
surface and means to subject the exterior of said
wiping surface to a region of reduced fluid pres-
sure to withdraw the liquid removed therefrom.
11. An apparatus of the characier described
comprising a hollow rotatable cylinder having
passages therein adapted to conduct 2 liquid from
within said cylinder to the exterior surface there-
of, a stationary housing surrour ng a portion
of the periphery of said cylinder, wiping means

10

adapted fo cooperatz with the curved exierior
surface of said cylinder to remove excess liguid
ina

therefrom, means for guiding web material
path closely adjacent a vortion 2
said cylinder, and mean: for cre

surface thereof to effect transfer of the liguid
remaining on £aid cylinder to said web material.

12. An apparatus as defined in claim 11 and
wherein the said cylinder has raised portions on
the periphery thersof corresponding to non-
image areas of an image to be produced and the
said wiping means are so positioned as {o remove
liquid from the said raised non-image areas and
assist in distributing the liguid in the image areas.

13. An apparatus of the charasztsr deseribed
comprising a hollow rotatable eylinder having
passages adapted to conduct a fluid from with-
in said cylinder to the exterior surface thereof,
means for conducting a fluid into said cylinder,
a stationary housing surrounding a portion of
the periphery of said cylinder, means in said
housing adapted to supply a lquid directly upon
the exterior surface of said cylinder, wiping
means adapted to cooperate with the curved ex-
terior surface of said eylinder to remove excess
mingled fluid and lquid therefrom, mesns for
guiding web material in a path closely adjacent
a portion of the exterior surface of said cylin-
der, and means for creating an elecivostatic feld
of force extending through the ssid web materisl
including a first electrode means within said eyl-
inder and a second electrode means externally of
said eylinder and spaced from the surface thereof
to effect transfer of the mingled fluid and licuid
remaining on the exterior of said cylinder to said
web material.

14. An apparatus of the character described
comprising a hollow rotatsble cylindar having
passages therein adapted to conduct o fuid from
within said cylinder to the exterior surface there-
of, means for conducting a fluid into said cylin-
der, 2 stationary housing surrounding a portion
of the periphery of said cylinder, means in said
housing adapted to supply a liquid directly to
the exterior surface of said cylinder, means in said
housing adapted to support wipers in cooperative
relationship with the curved exterior surfsecs of
said cylinder to remove excess mingled fiuid and
liquid therefrom, rotatable wiping means adapted
to cooperate with the curved extericr surface of
said cylinder, means for guiding web material in
a path closely adjacent a portion of the surface
of said cylinder, and means for creating an elec-
trostatic field of force extending through the said
web material including a first electrode means
within said cylinder and a second electrode means
externally of said cylinder and spaced from the
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surface thereof to effect transfer of the liquid re-
maining on said cylinder to said web material.

15. The combination as defined in claim 14
and wherein the said cylinder has impervious
raised portions on the surface thereof corre-
sponding with non~image areas in the image pro-
duced upon said web material by transfer of the
liquid from the cylinder to the web material by
the said electrostatic field of force.

16. An apparatus of the character described
comprising a hollow rotatable cylinder having
passages therein adapted to conduct a fluid from
within said cylinder to the exterior surface there-
of in areas representative of image arsas of an
image 0 be produced on web material, a station-
ary housing surrounding a portion of the periph-
ery of said cylinder, means in said housing adapt-
ed to supply a liquid to the surface of said cylin-
der, means in said housing adapted io support
wigers in cooperative relationship with the curved
exterior surface of said cylinder to remove exXaess
mingled fluid and liquid from the non-image
areas thereof, rotatable wiping means adapted to
cooperate with the non-image areas of the sur-
face of said cylinder, means for guiding web ma-
terial in a path closely adjscent a portion of the
surface of said cylinder, means cooperating with
said web material to provide an electiic 11 pre-
charge thereon prior to passage of said web ma-
terial past a portion of said cylinder, means for
creating an electrostatic fisld of force extending
through the said web material including a first
electrode means within said cylinder and g sec-
ond electrode means externally of said cylinder
and spaced from the surface thereof, and mesans
icr imparting an electrical precharge to said Auid
and liquid before they are subjected to the elec-
trostatic field of force.

17. An apparatus of the character described
comprising a rotatable cylinder at leasi a por-
tion of the curved surface of which is formed by
electrically conductive material, means to guide
web material in a path extending around at least
8 portion of said cylinder, a stationary housing
enclesing a segment of the curved surface of said
cylinder and of the web material giided there-
around, sealing means adjacent the edges of said
housing and cooperating with said cylinder to
prevent the escape of a Auid, the said housing
Including spaced inner and outer walls with the
inver wall spaced from the surface of said cylin-
der and provided with an opening therethrough,
means to conduct smoke into said housing inter-
mediate the said inner and outer walls therecf
and at a point remote from the said cpening in
sald inner wall, means o withdraw smoke from
the space between said inner wall and saig cylin-
der at a point remote from said opening to there-
by cause the smoke to circulate between said walls
and between szid inner wall and said web mate-
rial, and means for creating an electrostatic field
of force extending through said web maierial
while the latter passes intermediate said housing
and cylinder to effect depositing of componsnts
of the smoke upon the web material.

18. The combination as defined in claim 17
and wherein the said conductive material on said
cylinder has a configuration representative of an
image to be produced upon the web material, the
non-image areas on said cylinder being formed
of electrical insulating material.

19. An apparatus of the character describad
comprising a rotatable cylinder at least a porticn
of the curved surface of which is formed by
electrically conductive material, means to guide
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web material in a path extending around at least
a portion of said cylinder, a stationary housing
enclosing a segment of the curved surface of said
cylinder and of the web material guided there-
around, sealing means adjacent the edges of said
housing and cooperating with said .cylinder to
prevent the escape of a fluid, the said housing
including spaced inner and cuter walls with the
inner wall spaced from the surface of said cylin-
der and provided with an opening therethrough,
means to conduet smoke into said housing inter-
mediate the said inner and outer walls thereof
and at a point remote from the said opening in
said inner wall, means to withdraw smoke from
the space between said inner wall and said cylin-
der at & point remote from said opening to there-
by cause the smoke to circulate between said walls
and between said inner wall and said web mate-
rial, and means for creating an electrostatic field
of force extending through said web material in-
cluding a first electrode means within said cylin-
der and a second electrode means supported by
said housing intermediate said inner wall and
said cylinder whereby components of the smoke
are deposited upon the web material by the action
of said electrostatic field as the material passes
through said housing.

20. The combination as defined in claim 19 and
further comprising electrode means supported by
said housing exteriorly thereof and cooperating
with said web material to impart an electrical
precharge thereto prior to passage of said mate-
rial around said cylinder.

21. The combination as defined in claim 19
and further comprising electrode means disposed
within said housing intermediate said inner and
outer shells thereof for imparting an electrical
precharge to said smoke.

22. The combination as defined in claim 19
and further comprising electrode means co-
operating with said web material to impart an
electrical precharge thereto prior to passage of
said material around said cylinder, and electrode
means for imparting an electrical precharge of
opposite polarity to said smoke prior to introduc-
tion of the latter into the space between said
inner shell and said cylinder.

23. An apparatus of the character described
comprising a hollow rotatable cylinder having
passages therein adapted to conduct a liquid
from within said cylinder to the exterior surface
thereof, means to conduct a liquid into said
cylinder, a stationary housing surrounding a por-
tion of the periphery of said cylinder, sealing
means intermediate said housing and cylinder
providing a substantially fluid tight seal there-
between, means for conducting smoke into said
housing and through a portion thereof adjacent
the curved surface of said cylinder, means
adapted to guide web material in a path closely
adjacent a portion of the surface of said cylinder
exteriorly of said housing, and means for creating
an electrostatic field of force extending through
the said web material including first electrode
means within said ¢ylinder and a second electrode
means externally of said cylinder and spaced
from the surface thereof, whereby components of
said smoke are mingled with the liguid on fthe
surface of said cylinder and the resulting com-~
posite substance is transferred to said web mate-
rial by the said electrostatic field of force.

24. The combination as defined in claim 23 and
wherein the said cylinder has pervious portions
in the curved surface thereof representative of
image areas in an image to be produced upon
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the web material, and impervious portions rep-
resentative of non-image areas.

25. An apparatus of the character described
comprising a hollow rotatable cylinder having
portions of the curved surface thereof pervious
and other portions impervious, the said pervious
portions representing the configuration of an
image to be produced on web material, means to
conduct a liquid into the interior of said cylinder,
a stationary housing surrounding a portion of
the periphery of said cylinder, sealing means in-
termediate said housing and cylinder providing a
substantially fluid tight seal therebetween, means
for conducting smoke into said housing and
through a portion thereof adjacent the curved
surface of said cylinder, means adapted to guide
web material in a path closely adjacent a portion
of the surface of said cylinder exteriorly of said
housing, means cooperating with said web mate-
rial to provide an electrical precharge thereon
prior to passage of said web material past a por-
tion of said cylinder, means for creating an elec-
trostatic field of force extending through the said
web material including first electrode means
within said eylinder and a second electrode means
externally of said cylinder and spaced from the
surface thereof, and means for imparting an

- electrical precharge to said smoke and liquid

before they are subjected to the electrostatic
field of force, whereby components of the smoke

are mingled with the liquid on the surface of said

cylinder and the resulting composite substance
is transferred to said web material by the said
electrostatic field of force.

26. An apparatus of the character desecribed
comprising a hollow rotatable cylinder having
portions of the curved surface thereof pervious
and other portions impervious, the said pervious
portions representing the configuration of an
image to be produced on web material, means to
conduct a liguid into the interior of said cylinder,
a stationary housing surrounding g portion of the
periphery of said cylinder, sealing means inter-
mediate said housing and cylinder providing a
substantially fluid tight seal therebetween, means
for conducting smoke into said housing and
through a portion thereof adjacent the curved
surface of said cylinder, wiping means cooperat-
ing with the impervious portions of said cylinder,
means adapted to guide web material in a path
closely adjacent a portion of the surface of said
cylinder, means cooperating with said web mate~
rial to provide an electrical precharge thereon
prior to passage of said web maferial past a
portion of said cylinder, means for creating an
electrostatic field of force extending through the
said web material including first electrode means
within said cylinder and a second electrode means
externally of said cylinder and spaced from the
surface thereof, and means for imparting an
electrical precharge to said smoke and fluid be-
fore they are subjected to the electrostatic field of
force, whereby components of the smoke mingle
with the liquid on the surface of said cylinder
and the resulting composite substance is trans-
ferred to said web material by the said electro-
static field of force producing an image thereon.

27. The combination as defined in claim 26 and
wherein the said wiping means include stationary
wipers removably supported in said housing.

28. The combination as defined in claim 26
and wherein the said wiping means include a ro-
tatable wiper supported exteriorly of said hous-
ing.

29. An apparatus of the character described

-
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comprising & rotatable cylinder at least a por-
tion of the curved surface of which is psrvious
to a liquid, means to conduct a fluid into the
interior of said cylinder, a stationary housing en-
closing a segment of the curved surface of said
cylinder, sealing means adjacent the edges of
said housing and cooperating with said cylinder
to substantially orevent the escape of g fluid, tha
said housing inecluding spaced inner and outer
walls with the inner wall spaced from .the sur-
face of said cylinder and provided with an open-
ing therethrough, means to conduct smoke into
said housing intermediate the said inner gnd
outer walls thereof and at g poing remote from
the said opening in said inner wall, means to
withdraw smoke from the space between said
inner wall and said cylinder at a point remote
from said opening to thereby cause the smoke to

circulate between said walls and between said

inner wall and said cylinder, means adapted to
guide web material in a path closely adjacent a
portion of the surface of said cylinder exteriorly
of said housing, and means for creating an elec-
trostatic field of force extending through said
web material including s first electrode means
within said cylinder and a second electrode
means supported exteriorly thereof and spaced
therefrom.

30. An apparatus of the character described
comprising a rotatable cylinder having portions
of the curved surface thereof pervious and other
portions impervious, the said pervious portions
representing the configuration of an image to be
produced on web material, means to conduct a
liquid into said cylinder, a stationary housing
enclosing a segment of the curved surface of said
cylinder, sealing means adjacent the edges of
said housing and cooperating with said cylinder
to substantially prevent the escape of & fluid, the
said housing including spaced inner and outer
walls with the inner wall spaced from the surface
of said cylinder and provided with an opening
therethrough, means to conduct smoke into said
housing intermediate the said inner and outer
walls thereof and at a point remote from the said
opening in said inner wall, means to withdraw
smoke from the space between said inner wall
and said cylinder at a point remote from said
opening to thereby cause the smoke to circulate
between said walls and between said inner wall
and said cylinder so that components of said
smoke are mingled with the liquid exuding from
said cylinder, means adapted to guide web ma-
terial in a path closely adjacent a portion of
the surface of said cylinder exteriorly of said
housing, and means for creating an electrostatic
field of force extending through said web mate-
rial including a first electrode means within said
cylinder and a second electrode means supported
exteriorly thereof and spaced therefrom.

31, An apparatus of the character described
comprising a rotatable cylinder at least a portion
of the curved surface of which is pervious to
smoke, means to conduct smoke into said cylin-
der from the exterior thereof, means to guide web
material in a curved path extending around the
major portion of the curved surface of said cyi-
inder, means cooperating with said cylinder to
substantially prevent the escape of smcke from
the pervious portions of said cylinder which are
not covered by the web material, and means
creating an electrostatic field of force extending
through said web material including a first elac-
trode means within said cylinder aznd a secongd
electrode means supported exteriorly of said cyl-
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inder adjacent the surface thereof bub spazeq
therefrom so that smoke introduced into said cyi-
Inder exudes through the said pervious portions
thereof and is transferred to ihe said web mate~
rial by the electrostatic field of foree,

32. The combination as defined in claim 31
and further comprising means for electrically
precharging the smoke before it issues fiom said
cylinder, and means for electrically precharging
the said web material before ihe latter reaches
said cylinder.

33. The combination as defined in claim 31
and wherein the said curved surface of said cyl-
inder has both pervious ang impervious portions
with the pervious portions corresponding in con-
figuration with the image areas of an image to
be formed on web material and the impervious
portions corresponding to non-image areas.

34. An apparatus of the character descriped
comprising a hollow rotatable cylinder, a sta-
tionary housing surrounding a portion of the pe-
riphery of said cylinder, sealing means inter-
mediate said housing and cylinder providing a
substantially fluid tight seal therebetween, means
in said housing adapted to supply a liguid to the
external surfacs of said cylinder, means in said
housing adapted to support wiping means ia co-
operative relationship with the curved surface
of said cylinder to remove excess liquid thersfrom,
means adapted to conduct smoke into said hous-
ing and through a portion thereof adjacent tha
curved surface of said cylinder, rotatabls wiping
means supporied exteriorly of said housing and
adapted to cooperate with the curved suriace ¢r
said cylinder, means for guiding web rasteria:
closely adjacent at least a portion of the suriace
of said cylinder, electrode means supported by
said housing and adapted to impart an electrical
precharge to the web material prior {0 the guid-
Ing of said web material adiacent a portion of
said cylinder, means for creating an electrosiatic
fleld of force extending through the said wepb
material including a first electrode means within
said cylinder and a second elecirode means ex-
ternally of said cylinder and spaced from the sur-
face thereof, and means supported by said nous-
Ing for imparting an electrical brecharge to said
smoke and liquid before they are subjected o
the said electrostatic field of force.

35. An apparatus as defined in claim 34 and
wherein the said rotatable wiping means is cylin-
drical with its axis extending parailel with the
axis of said cylinder and means to adjust the
axis of said rotatable wiping means towards or
away from said cylinder.

36. An apparatus as defined in claim %4 and
further comprising means for applying a iuid
bressure to sald rostatable wiping means to with-
draw excess liquid therefrom.

37. An apparatus as defined in claim 34 and
wherein the said means in said housing for sup-
poriing wiping means include resilient elip
means extending longiiudinally of said cylinder
whereby wiping means may be readily appiied
and removed.

38. An apparatus as defined in claim 34 and
wherein the said housing includes spaced inner
and outer walls with the inner wall spaced from
the surface of said cylinder and provided with
an opening therethrough, the said means 0 con-
duct smoke into said housing comprising conduit
means extending therein from the exterior of the
housing to a point intermediate saig inner and
outer walls and remote from the said opening
In the said inner wall, and means t0 withdraw
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smoke from the space between said inner wall
and said cylinder at a point remote from sald
opening to thereby cause the simoke to circulate
between said walls and adjacent said cylinder.

39. An apparatus as defined in claim 34 and
wherein the means to supply a liguid to the said
cylinder comprise 2 pair of spaced plaies sup-
ported by said housing and extending longitudi-
nally of said cylinder with their inner edges
adjacent a portion of the surface of said cylin-
der, means to conduct a liquid to the space be-
tween the said plates, and means adjacent the
inner edges of said plates cooperating with the
surface of said cylinder to prevent excessive lat-
eral flow of the liquid over the surface of said
cylinder.

49, An apparatus as defined in claim 34 and
wherein the said housing includes two arcuate
portions extending longitudinally of said cylin-
der with adjacent edges of the two portions
spaced from each other and with the said means
for supplying liquid to the said cylinder extend-
ing between the said arcuate portions and se-
cured thereto.

41, An apparatus as defined in claim 34 and
wherein the said housing includes two arcuate
portions extending longitudinally of said cylinder
with adjacent edges of the two portions spaced
from each other, and the said means for sup-
plying liquid to the exterior of said cylinder in-
cludes a pair of elongated members extending
longitudinally of said cylinder in spaced rela-
tionship and secured to the adjacent edges of
the said two arcuate portions.

42, An apparatus as deflned in claim 34 and
wherein the means for imparting an electrical
precharge to said smoke and liguid before they
are subjected to the said electrostatic field of
force inciude electrode means supported by said
housing adjacent said cylinder, and other clec-
trode means supported within said cylinder and
insulated from the said first electrods means.

43. An apparatus as defined in claim 34 and
further comprising an electrical circuit inter-
connecting the several said electrode means and
switch means in said circuit for effecting rever-
sal of the polarities of the electrical potentials
supplied to said electrode means.

44, An apparatus as defined in claim 34 and
further comprising an electrical circuit inter-
connecting the said electrode means for produc-
ing an electrostatic field of force to a source of
direct current electrical energy and for inter-
connecting the said electrode means for produc-
inz precharges to a source of direct current clec-
trical energy of lower potential than that ap-
plied for creation of said field of force, and
switch means in said circuit for interchanging
the said interconnections of the electrode means
to the sources of electrical ensrgy to selectively
change the polarity and potentials of said elec-
trode means.

45. In an apparatus of the character described,
a housing adapted to surrcund a portion of a cyl~
inder, the said housing comprising two arcuate
portions each including two spaced walls extend-
ing longitudinally with adjacent edges of the
two portions spaced from each other, a pair of
interconnected eclongated members extending
longitudinally of said housing in parallel spaced
relationship, the adjacent edges of each of the
walls of said arcuate portions being secured to
one of the said elongated members respectively,
means closing the ends of said arcuate portions
and the ends of the space between said elongated
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members, sealing means carried by said housing
and adapted to cooperate with the cylinder about
which it is placed, means adapted to supply a
liguid to the space between sald pair of elongated
members, means adjacent the lower edges of
said clongated members adapted to cooperate
with the adjacent surface of a cylinder to regu-
late the quantity of liguid supplied to the sur-
face of the cylinder from the liquid retained be-
tween said elongated members, means in said
housing adapted to cooperate with the surface of
said cylinder to remove excess liquid therefrom,
clecirode means supported in said housing adja-
cent the surface of the cylinder, means to pro-
vide o fiow of smoke through said housing adja~-
cent at least a part of the surface of a cylinder
shout which the housing is positioned and
through the region of said electrode means, and
clectrode means carried by said housing and
adapted to precharge said web material prior to
movement thereof adjacent said cylinder.

45. The combination as defined in claim 48
and wherein the means within said housing for
removing excess liguid from a cylinder positioned
therein comprise a plurality of ciip members
mounted on the inner walls of said housing in
spaced relationship and adapted to removably
support longitudinally extending wiping means
in cooperative relationship with the surface of
said cylinder.

47. An apparatus of the character deseribed
comprising a first hollow rotatable cylinder, a
piurality of separate electrode members station-
arily supported in said cylinder and extending
longitudinally therein in angularly spaced re-
Iationship and insulated from each other, a sec-
ond hollow eylinder rotatably supported adia-
cent said first cylinder with the axes of said cyl-
inders extending parallel, an electrode member
stationarily supported in said second cylinder in
a position substantially opposite one of said elec-
trode members in said first cylinder, a housing
surrounding a portion of said first cylinder, seal-
ing means between said housing and said first
cyiinder, means carried by said housing and
adapted to supply a liquid to the surface of said
first cylinder throughout substantially the entire
length thereof, wiping means supported by said
housing and cooperating with the surface of said
first cylinder to remove excess liquid therefrom,
means zdapted to supply o fiuid to the interior of
said first cylinder, electrode means supported in
said housing adjacent the surface of said first
cylinder, means to provide a flow of smoke
through said housing adjacent at least a part of
the surfaes of said first cylinder and through the
region of said last-mentioned electrode-means,
means to selectively guide web material through
said housing and about said first cylinder or be-
tween said first and second cylinders without
passing through said housing, electrode means
carried by said housing and adapted to pre-
charge said web material prior to movement ad-
jacent said first cylinder, and means to selective-
1y connect certain of said electrode means to a
source of high potential direct current electrical
energy to provide an electrostatic field between
said certain electrodes capable of transferring
fluids and depositing them upon web material
and to selectively connect others of saild elec-
trodes 10 a source of direct current electrical en-
ergy of lower potential to provide electrical pre-
charges on sa2id web material and said fluids.

48. The combination as defined in claim 47
and wherein the means to effect selective. con-
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nections of said electrode means includes an
electrical circuit and switch means in said cir-
cuit, the said circuit further comprising revers-
ing switches for effecting reversal of the polari-
ties of the electrical energy supplied to said elec-
trode means.

48. An apparatus of the character described
comprising a first hollow rotatable cylinder, a
blurality of segarate electrode members station-
arily supported in said cylinder and extending
longitudinally therein in angularly spaced re-
lationship and insulated from each other, a sec-
ond hollow cyiinder rotatably supported adja-
cent said first eylinder with the axes of said cyl-
Inders extending varallel, an electrode member
stationarily supported in said second cylinder in
a position substantially opposite one of said elec-
trode members in said first cylinder, a housing
surrounding a portion of said first cylinder, the
said housing comprising two arcuate portions
each including two spaced walls extending lon-
gitudinally of said first cylinder with adjacent
edges of the two portions spaced from each
other, a pair of elongated members extending
longitudinally of said first cylinder in parallel
spaced relationship, the adjacent edges of each
of the walls of said arcuate portions being se-
cured to one of the said elongated members re-
spectively, sealing means between said housing
and said first eylinder, means adapted to supply
& liquid to the space between said pair of elon-
gated members, means adjacent the lower edges
of said elongated members tgo regulate the quan-
tity of fluid supplied to the surface of said first
cylinder from the fluig supplied between said
elongated members, wiping means supported by
said housing and cooperating with the surface of
sald first cylinder to remove excess liquid there-
from, means adapted to supply a fluid to the in-
terior of said first cylinder, electrode means sup-
ported in said housing adjacent the surface of
said first cylinder, means to provide a flow of
smoke through said housing adjacent at least g
part of the surface of said first cylinder and
through the region of said last-mentioned elec-
trode means, means to selectively guide web ma-
terial through said housing and about said first
cylinder or between said first and second cylin-
ders without passing through saig housing, elec-
trode means carried by said housing and adapted
to precharge said web material prior to move-
ment adjacent said first cylinder, and means to
selectively connect certain of saild electrode
means to a source of high potential direct cur-
rent electrical energy to provide an electrostatic
field between said certain electrodes capable of
transferring Auids and depositing them upon wel
material and to selectively connect others of said
electrodes to a source of direct current eleciricai
energy of lower potential to provide electrical
precharges on said web material and said fAuids,

50. An apparaius as defined in claim 49 and
wherein the means to provide a flow of smoke
through said housing includes conduit means
adapied to introduce smoke into the space bs-
tween said inner and outer walls at a point spaced
from an copening through said inner wall, and
means to withdraw smoks from the space between
said inner wall and the surface of said cylinder,
the last-named means heing located at g point
remote frem the said opening through said inner
wall,

51. An apparatus as defined in claim 50 and
further comprising electrode means in said hous-
ing intermediate said inner and outer walls and
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selectively conmnectible to a source of electrieal
energy to provide an electrieal brecharge on the
smoke prior to its introduction into the space
adjacent said cylinder,

52. An apparatus of the character described
comprising a first hollow rotatable cylinder, g
plurality of separate electrode meinbers station-
arily supported in said eyiinder and exiending
longifudinally thereon in angularly spaced rela-
ticnshin and insulaied from each other, a second
hellow eylinder rotatably supported adjacent saig
first eylinder with the axes of said cylinders ex-
vending paralle], an elecirode member stationarily
supperted in said second cylinder in a position
substantially opposite one of said electrode mem-
bers in said first cylinder, a housing surrounding
a portion of said first cylinder, the said housing
comprising two arcuate portions each including
two spaced walls extending longitudinally of said
arsi ¢y with adjacent edges of the two por-
tions spaced from each other, a pair of clongated
members extending longitudinally of said first
cylinder in parallel spaced relationship, the sd-
Jjacent edges of each of the walls of said arcuate
porticns being secured to one of the said elongated
members respectively, sealing means between said
housing and said first cylinder, means adapied
to supply a liguid to the space between said pair
of elongatzd members, means adjacent the lower
edges of said elenzated members 4o regulate the
gquantity of fiuid supplied to the surface of said
first eylinder from the fluid subplied between said
clongated members, means in said housing
adapted to removably support wiping means for
cooperation with the surface of said first cylinder
tc remove excess fuid therefrom, means adapted
to supply a fiuid to the interior of said first cylin-
der, rotataktie wiping means supported exteriorly
of said heusing ang selectively engageable with
said first cylinder $o remove surplus liguid there-
from, elecirode means supporied in said housing
adjacent the surface of said first cylinder, means
to provids a flow of smoke through szid housing
adjacent at least a part of the surface of said first
cylinder and through the region of said last men-
tloned electrode reans, means o selectively guide
wep material through said housing and aboui said
first cylinder or betwesn said first and second
cylinders without passing through said housiag,
electrode means carried by said housing and
adapted to precharge said web material prior to
movemnent adjacent said first cylinder, and means
to selectively connect cersain of said electrode
means to a source of high potential direct cur-
rent electrical energy to provide an electrostatic
iield between said certain electrodes capable of
transferring fluids ang depositing them upon wap
material and to selectively connect others of said
electrodes te & source of direct current electrical
energy of lower potential to provide electrical pre-
charges on said wep material and said fluids.

83. The combination as defined in claim 52 ang
wherein the said rotatable wiping means includes
2 hollew cylindrical member rotatably supported
exteriorly of said housing with the axis of said
member extending parallel with the axis of said
first eylinder, means providing a fluid permeable
wiping surface on said cylindricai member, and
means te apply fluid pressure o the interior of
said cylindrical member to force from said wiping
surface the liguid removed thereby from said first
cylinder.

54. The combination as defined in claim 53 and
further comprising a means for removing liquid
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displaced from the said rotatable wiping means Number
by the fluid pressure applied thereto. 2,169,641
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