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UNITED STATES PATENT OFFICE 
2,691,343 

METHOD AND APPARATUS FOR PRINTTING 
OR COATTING 

William C. Huebner, New York, N. Y., assignor to 
The Huebner Company, Dayton, Ohio, a corpo 
Fration of Ohio 

Application March 17, 1949, Serial No. 81,866 
(C. 1091-16) 54 Claims. 

1 
This invention relates to a method and appa 

ratus for printing or coating sheet or web mate 
rial, and, more particularly, to a imethod and 
apparatus employing an electrostatic field of 
force to effect transfer of printing or coating 
Substance or substances to web or Sheet inaterial. 
An object of the invention is the provision of 

a universal apparatus capable Of utilization fo' 
the production of a c0ating or an image tipOil 
Sheet or Web material by the Se Of a S3 St82nce 
or substances, which are in the form of liqiid, 
semi-liquid, gaseous, suspensions in a liquid 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 coat 
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 a portion of 
which is perforate, one of the Substances exuding 
through the 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 there Oil. 
An additional object of the invention is the 

provision of a novel procediure and apparatuS for 
coating or printing upon Sheet or web material 
aS defined in the preceding Object and Whereii . 
the transfer of the SubStanceS, after tinitig, On. 
a. Single Surface of the Inember aire transferred 
to the Sheet or web material y an electroStatic 
field of force. 
A further object of the invention is 

vision of a, universal apparattis capable of selec 
tive utilization for effecting printing Gir coatin 
by the use of productS of partial combulSition, 
liquids, Suspensions, or the like, or combinations 
of these Substances, by relatively Simple adjust 
Kinents and/or removal and replacing of parts in 
the apparatus whereby a Single apparattus may 
be readily adapted for effecting a. plurality of 
different modes of printing or coating. 
A stil further object of the invention is to 

provide a universal type apparatus for printing 
or coating sheet or web Imaterial wherein gases, 
liquids, suspensions in eitheir a gas Gr a liquid, Cr 
tombinations of Such SubStances are employed 
With 3. electroSÉStic field of force to effeci, te 
printing or coating by : expulsion Of Sucih Sub 
stances through pervio:US regions of a í?lenber 
cooperating with the sheet or web material; 
transfer of the Substances from the imper VioluS 
Surface of a member cooperating With the sheet 

the pro 
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Or Web imaterial; or by depositing the Substances 
upon Sheet or Web material interposed betWeen 
the coating or printing substances and a co 
operating Meinber which may be either perforate 

i’ inperforate. 
A. Still nore specific object of the it weinition is 

the provision of a Universal apparatus foi print 
ing or coating Web material Wherein a llrotatable 
cylinder is provided With a housing about a por 
tion of its periphery, which housing is adapted 
to enable the use of either gaSeOUS Or liquid 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 eitheir passing about the Said cylinder aind 
through, Said housing Or paSSing in clOSe proX 
ilimity with a portion of Said Cylinder eXteriorly 
Of Said housing. 
Another more specific object of the invention 

is the provision of an improved apparatus of the 
type reinti??ed in the preceding object and 
Wherein the cylinder has at leaSt a portjOn Of itS 
curved periphery perforate So that print or coat 
ing forning Substances may be Supplied to the 
Sheet Or Web material from Yiyithin the Said cyl 
inder, transfer being effected by an electroStatic 
field of force Which effectS in Oveinent of the Sub 
Stance or substances through the perforate por 
tions of the cylinder Onto the Sheet C Web 
material. 
Another Specific object of the invention is the 

provision Of an imnpiro Ved appalatuS Of the type 
linentioned and wherein an iInperforate cylindel' 
is eimployed to effect the printiling or coating, the 
Substance or Substances for producing an image 
Or coatting being Supplied to Said cylinder f'Om 
the ekterior thereOf ani transferired from the 
cylinder to the material by electrostatic fieldis 
Of force. 
An additional object Of the invention is to pro 

vide an apparatus of the type mentioned above 
and Wherein novel vº7iping imeans are provided to 
rennove Surplus image forniig SUbstances frOH 
the non-image all’eas of a, printing cylinder and 
to effect better distribution of the Said Substances 
in the image areas. 

TiThe invention also contemplates the provision 
of an improved apparatus as defined in the pre 
cedirig objecit and Wherein the sheet or web) ima - 
terial passes around the major p0rtion of the 
cylinder with the inimage or coating producing 
Substance O’ SubstanceS introduced i Into the iOS 
ing on the outer side of said Sheet or web mate 
rial, the Said Substance or Substances being trainS - 
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feired to and/or penetrating the material under 
the influence of an electrostatic field of force. 

AKN additiOŽilai object of the invention is the 
provision of a universal apparatus of the type 
rnentioned above and wherein a pluirality of sepa 
rate electrodes are employed within said cylinder 
and housing and interconnected by an electrical 
CircUtilië to a, power Source for Supplying electrical 
energy for effecting precharge of 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 of Web 
material, switching means being provided to 
facilitate ready interchange of the polarities 
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 
art to which it pertains from the following de 
Scription of the present preferred embodiment 
described With respect to the accompanying diraw 
ings in which similar reference characters repre 
Sent corresponding parts in the Several views and 
in Which: 

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

Fig, 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; 

Fig. 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; 

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

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

Fig. 6 is a, sectional view taken substantially 
on the line 6—6 of Fig.4; 

Fig. 7 is a fragmentary sectional view taken 
substantially on the line 7-7 of Fig. 6; 

Fig. 8 is an elevational view of one of the end 
plates of the apparatus as seen from the botton 
thereof; 

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

Fig. 10 is a fragmentary Sectional view taken 
substantially on the line - 9 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 the 
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 
a portion of the periphery of the image or coating 
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4 
cylinder illustratiling the manner in which a per 
forate or pervios Surface is provided thereon; 

Fig. 13 is a fragmentary Sectional view to a 
greatly enlarged Scale through a portion of the 
i lage o coating cylinder and ili Strating the 
manter in Which Spaced imperforate areas corre 
Sponding to InOM-image area S alræ provided On the 
cylinder; 

Fig. - 14 is a view Similar to Fig. 13 illustrating 
the inlanner in which the perforate areas inter 
mediate the imperforate areas may be filled with 
an insulating material thereby providing an ein 
tirely imprevious cylinder to effect one particular 
group of printing or coating operations; and 

Fig. 15 is a, simplified, Schematic Wiiring diagraïm 
illustrating the manner in Which the Seyeral 
electrodes Of the apparat US are connected to a 
electrica power pack or Source of electrical en 
El'gy for providing both precharge potentials and 
transfer potentials for the various modes in Which 
the apparatus is U.Sed, the figure illustrating the 
Switching means employed to Select the potentials 
applied to the various electrodes and the polari 
tieS thereOf. 

In accordance With this invention the nove 
proceSS and apparat US foi’’ priring Or i coating 
employ Substances which may be gases, liquids, 
Suspensions in ga Ses or liquids, or Combinations 
thereof, the printing Or coating SbStance.S eing 
trainsferred to and penetrated into the fibers 
Of Sheet or Wyeo material by means of an electro 
Static field of force eXtending through the mite 
rial. When the lines Of the field of force are 
Substantially uniform, a, coating or SListantially 
uniform deposit is formed upon the materiai, 
Whereas if the lines of force are airiranged in a 
pattern in accordance With an image, the Suid 
Staice Or SubStanceS are transferred to the Sheet 

Er web materia in a nan er Which formS ai 
image thereon. It will be underStood that in 
either case, namely coating or image fornation, 
the Substance or SUostances are transferred to 
and penetrate the sheet or wjeb material withott 
the use of pressure, Or Substantia preSS11re, be 
tWeen the fatterial and the neper frOEN 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 pre5 
Sulltre and contact bety?7:een the image or coating 
member and the Web minaterial. Hence, while the 
terms “priniting” and “coating” are employed in 
this application, it is to be understood that in 
using Such terms they are employed in their near 
est appropriate terns, since there appears to be 
no available tern in the English language whic 
Will accurately define the processes of trans 
ferring a coating or image producing Substance 
or substances from a carrying SUrface to a Web 
na terja Where no pressure is employed to effect 

the transfer. 
Furtherrimore, throughout the specification and 

claims, the expression “field or force” is used 
similarly as in writings on electrical phenomena, 
to indicate the field or Zone within which electro 
Static forces are sufficiently active or powerful 
enough to effect a transfer of a coating or image 
forming Substance or Substances to sheet or web 
materiali in the i Kanner indicated herein. Also, 
the termin “iimage” and related terms, as used here 
i nafter, contemplate WordS, letters, delineations, 
drawings, pictures, illustrations and the like and 
the term is intended to embody all Such matters 
Or combinations thereof. 

R 
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For the sake of brevity, the term “smoke” is 
hereinafter used to cover gaseous printing, 
image forming, or coating produciling substances 
and is to be considered as covering finely divided 
ga.Seous suspended particles produced as the re 
Suit of a partial bui’ning or combustion, Wheth 
er thiS COinSti?n be effected at the tine OŠ 
utilization in the process and apparatus or prior 
thereto and Stored in Suitable containers or the 
like for subsequent use. The term “siloke” i 
alSo to be considiered as covering gaseous Suspen 
sions of finely divided particles of sclid sub 
Stances and attoninized liquids which i'Sesemble 
Smoke, Or mixtures of Such Substances With the 
USUal COSÌ OnentS of Smoke. 
The term “liquid” like Wise refers to liquid, or 

Semi-liquid, Such a S ink or the like, and liquid 
SuSpensionS Or SolilUtiolín S of pigmentS, diyes, poW 
ders, metaliic duists and the like. "The terin 
“liquid” is likewise to e understood as cover 
ing not Only SubStace:S Which them Selve:S pro 
Wide an innage or coating but also those whici, 
a SSist other Still:3Stances in fornining Such images 
Or CoatiIngS, Stich aS SolÝVents, adhesives, and the 
liike. 
An apparatt S constructed in accordance With 

this invention coipiriSeS a coating or image pro 
du Cing Cylindel', generally desigirated 2, which 
is rotatably Supported upon a Suitable fra Ilme 
Work 2, the Said fraine Work also rotatably 
mounting a Second cylinder 22 which provides a 
Web Stupporting action in certain inodes of use 
of the apparatis. The cyliinders 32 i and ?? may 
be adjusted towards and a Way from each otifier 
by any conventional nimeans, not shown, but 
Which are well known in the art. As Willi here 
inafter appear, howe7er, the cylinders : j and 22 
are not in preSSure engagement With each other 
aS in conventional printing Cylinders but are 
Simply either ilightly touching Web Finaterial 
therebetween or Spacedi so that only the image 
Olir coating Cylindier touches Stich material. 
The cylinder 2 is holloY7 and has a perforate 

Surface, the Cylinde', being, for example con 
Structed Substantially as shown and described 
ir my Patent No. 2,615,389 entitled “Universal 
Printing Process Cylinder aindi MAethod of Malk 
ing the Saime.” For the purposes Of this dis 
closure it is sufficient to note that the cylinder 
2ì may conprise a, cylindirical Shel 3 which is 
provided with a plurality of openings or ports 
23; of Irelatively Srinall diarneter at Spaced points 
aboUit, its periphe17, these openings being inter 
connected on the outer surface of the shell by 
longitudinally externiiring grooves sich as 25, see 
FigS. 11 throllg. 14. The ends of this Shell are 
removably Supported upon end plates or nem 
bers 2 and T, see Figs. 4, 5 ažnd 11. Between 
the shell 23 and the members 2, 2; are pro 
Vided Stittacle in Sulaiti: Ng MežerS 26 and 2 SO 
that the shell 23 is insulated from the eind plates. 
The end plates 25 and 2 are rotatably mounted 
Up?? ??n-rotatable tubtilar Heimbers 3G and 3 
by means of anti-friction bearings such as 32, 
33, the shafts 3 and 3 being Supportaed in the 
frame 2. 
The insulating member 23 preferably has an 

integral disk-shapel portion providing a seal 
for the adjecen, end of the shell 23 and this 
member has a centrailly located boire or open 
ing 3, which extends coaxially and is in com 
municaticin With the bore 35 extending through 
the tubular member 3. The adjacent faces of 
the end plate 26 and the member 2 are counter 
bored and proWided With packing means which, 
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6 
in the illustrated embodiment, comprise suitable 
packing material 3 received in the member 28 
and a packing nut or gland 3 Supported in the 
tubular member 3. The nimenimber 26 is pro 
Vided On itS inner face With an annular grOOVe 
33 coaxial With the bore 33 and within this 
groove is received a cylindrical boss 3 provided 
upon an insulating member or disk 4, the di 
ainetei' of Which is leSS than the internal di 
ameter of the Shell 23. Ti The adjaceni faces of 
the InnenberS 28 and A are Spaced from each 
other and the boss or cylindrical portion 39 has 
8. plurality of 3circumferentially Spaced openings 
4 therethrough, thereby providing a communi 
cation betwee the bore 34 and the Space be 
tWeen the tWYjo inheimbers 28 and k exteriorly of 
the boSS 38. 
The in Sulating member 296 at the Othe1 end 

of the cylinder is provided with a reduced di 
aí?eter ivwardly directed eXtension 2. On Which 
is Supported an imperforate cylindirical shell 43, 
the otheir eni of the Shell 43 being Supported 
Up Qin, a reduced ?ia?inetel polition of the insulat 
ing ninen bei Olir disk f; , See FigS. 4. Anii 11. Tinere 
is thus provided a Space 44 intermediate the 
Shells 23 and 3 which commmunicates with the 
?01’eW?OUSly-linenti?ned Space beëWeen the mein 
bers 28 and f, and hence With the bore 33. Suit 
abe Seai ng Theas ?5 and 4 6 are provided inter 
mediate eitheir end of the cylindrical shells 23 
and & ? and the cooperating end mane:Embers there 
for to prevent eakage of fluids therebetween. 
Consequently, fluids such as gases or liquids may 
Se introduced from the exterior of the appara 
tUS through a connection applied at the threaded 
outer end of the StatioRay tubulair member 30. 
The Said Íuid thus Supplied passes through the 
bOre 33 and the openings : i to the annular 
cha:Ember 4, and thence flows outwardly through 
the perforations such as 24 and groove 35 and is 
distributed over the outer surface of shell 23 by the grooves 25. 

Gisposed upon and forning a covering for 
the outer surface of shell 23 is a helically wound, 
Pribbon-like member or strip (3 v7hich has its 
elds Secured to the imperforate end portions of 
the shell 23 by soldering, wediing, or the like 
tO pin Mmembers Such as 3. As shown in Fig. 
12, the ribbon or strip ineraber 7, which may 
be fornfined from wire, preferably has one side 
SUbstantially planar and the other side pro 
vided With Spaced protuberances or bosses such 
as 33, So that when the strip is wound upon the 
d'Uri, the prot Liberances ; of one convolution 
abut the planar face of the next convolution, the 
protuberances 4:3 being so Spaced with respect; 
to the circumference of the drtir that the re 
SUilting Spaces between adjacent protuberances 
are preferably in staggered relationship in ad 
ja Cent convolutions. "The strip-like imember 7 
is Wound over Substantially the entire surface 
Of the Sheil 33 in this manner, thus providing a 
pilirality of Capiliary type openings ) which 
Coman Unicate with the grooves 23 and the open 
ings 242 to permit exuding or flowing of fluid 
fi’Or the interior of the cylinder to the outer 
SUITface of the wire or stirip 4. The width of 
the Strip-like Member 4:7, and of the openings 
formed between the said protuberances, are so 
SmR-li and intimerous that fiuid fio "Wing or exud 
ing OutWardly from the Several, elongated open 
ingS Such as 39 therethrough can merge on the 
GUiter Surface providing a substantially con 
tiimulous film thereover. When the fluid is a liq 
uid the exudiing or flow is such that the result 
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ing film upon the cylinder does not readily dirip 
or flow therefrom. By way of example, a Strip 
or wire member 41 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 Suur 
faces of the convolutions of the Wire Or Strip 
47 º are initially not flat but Will be rounded 
somewhat, which facilitates use of the cylinder 
when a coating is to be formed upon Web Ha 
terial, since it facilitates union of the separate 
portions or drops of the coating producing Sub 
stance exuding through the openings S. 
When the cylinder is to be used for image pro 

duction, selected areas of the wire or strip 4, 
representative of the non-image portions in the 
image to be produced are covered by an imper 
forate material Such as a copper shell. This 
rímay be effected as is fully described in my above 
mentioned Patent No. 2,615,389 or by other Suit 
able imeans which do not per se form a part of 
this invention, and hence need not be here de 
SCribed in dietail. For the present pripOS8e, it is 
SUfficient to note that a thin Tietallic Shell 5 
iS forte in the non-image areas of the cyl 
inder with the image areas left open, as indi 
Cated at 32, in Fig. 13, so that fluid Supplied to 
the interior of the cylinder ninay nOW rgnove out 
Warily only through the image areas 2. 
AS hereinafter described, a, cylinder such as 

??kentioned above may also be utilized as an im 
peiforate cylinder for printing or coating in ac- 3 
cordance With the procedures disclose in my 
Copending application Ser. No. 74,822 filed Feb 
luary 5, î949, and entitled “Combustion. Precipi 
trOHic ProceSS and Apparatus.” In such a proc 
ESS the eintire Surface of the Strip memmber i is 
COYell’eû and To fluid is ermitted from the interior 
thEireof. When a coating is to be forted the 
Eintire Surface of the stirip or wire 437 is prefer 
Ébly provided With a conductive Shell Stich as 
Copper or the like. When an image formation 
is desired, the innage areas of the cylinder are 
provided With conductive portions Such as the 
previously mentioned portions B, and the pre 
Viously mentioned spaces 32 are now filled With 
al electrically insulating material G3 of suitable 
type, the entire cylinder then being subjected 
to a light surface grinding to render the surface 
Si Rooth. 
A Cylinder of the type diescribed 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 
Cylindier. For utilization in this manner, the en 
tire outer Surface of the strip or wire nember 
3F is covered with a metallic covering or shell. 
Wien, a coalíting is to be produced the said metal 
ilic covering or shell preferably has the entire 
Surface Îlightly etched in a network of lines to 
a SSist 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 
be formed by formning recesses in the covering 
Shell in the image areas thereof as by etching 
Or depreSSing the Shell in Such areas. 
The holiow tubular Support 3 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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8 
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 imeans 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. 
As is shown in Fig. 1, the insulating tube or 

member 54 has a transfer electrode 55 supported 
thereon, and extending radially therefrom and 
towards the cylinder 22. This electrode 55, which 
is preferably of the blade type, extends longi 
tudinally Within the cylinder 2 and has an elec 
trical connection with an insulated conductor 
5. The ?atter extends through the interior of 
the member 54 to a position exteriorly of the ap 
paratuS 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 5 and 58 which are connected together 
by semi-circular conductive portions such as 59, 
the latter in turn being connected by a Wire 60 
to the previously rentioned electrica circuit. The 
electrode members 5 and 53 each comprise a plu 
rality of longitudinally extending blade-like 
projections $ extending radially in spaced rela 
tionship from integral segmental portions such 
as G? Which are either connected to, or formed 
integral With, the previously minentioned semi-cir 
Cular portions 59. 
Also disposed within the cylinder 20 is a re 

silient contact member 63 which has a sliding 
contact upon the inner surface of the inner shell 
43, the contact being stationarily supported upon 
a radially eXtending arm 643 which is mounted 
upon the member 54, the arm 84 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 described in Patent No. 2,408,144 
issued to William C. Huebner on September 24, 
1946. For the purpose of this disclosure it is 
Sufficient to note that this cylinder comprises a 
Sheil ê3, See Fig. 1, Which is formed of conductive 
material 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 63. 
This electrode is preferably plate-like in form 
and eXtends longitudinally of the cylinder, the 
electrode being electrically connected to an in 
Sulated conductor 69 which extends through the 
memnber 87 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 7 is a mag 
netic shielding means for confining the electro 
Static field of force existing between the elec 
trodes 55 and 68 when the latter are supplied 
With electrical energy. This magnetic shielding 
means comprises a plurality of electromagnets 
79, i mounted adjacent the ends of U-shaped 
armature members 72, the ends of the U-shaped 
members being provided with suitable pole pieces 
18 and 76. The U-shaped members 72 and hence 
the electromagnets and pole pieces are all SUIp 
ported upon the insulating sleeve or tube 67 by 
means Of insulating brackets 75 which are car 
ried by the sleeve member 67; see the previously 
mentioned Patent 2,408,144. Also, as described in 



2,691,348 
9 

this patent, the electromagnetic shielding means 
may be adjusted towards and away from the Shell 
66 by means of adjusting Screws & 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 
pieces brought into contact with the interior 
surface of the Shell 66. The cylinder 22 is adapt 
ed to be rotated in timed relationship With Cylin 
der 2, 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 2, and adapt 

ed to surround a portion of the periphery of the 
cylinder 29, is a housing generally designated 7. 
This housing is preferably formed in two arcuate 
portions each comprising outer arcuate valls T3, 
9, respectively, and inner arcuate walls 80 and 
3, respectively. The inter and outer wallis have 
a curvature such as to be substantially coaxial 
with the cylinder 2G and extend in Spaced rela 
tionship longitudinally thereof. T?The adjacent 
edges of the outer Walls 78, 79 of the two arcu 
ate portions have integral upturned fianges Which 
are respectively secured to longitudiinally eX 
tending, vertically disposed, elongated memberS 
or plates 82 and 83. Likewise, the inner Wails 8ö 
and 8 of the housing have their adjacent edges 
provided with integral upturned flangeS also Se 
cured to the elongated plate members 82, 83. The 
ends of the housing 7 i are provided by end plate 
members 84 and 85, see Figs. 1. to 6 and 8, which 
are formed of insulating material and are pl’O- 
vided with arcuate grooves such as 336, 8, 68 
and 89 in Which the einds of the arcuate Walls i 8, 
9, 80 and 8 l are adapted to be inserted. This 
arrangement of parts likewise closes the ends Of 
the Space between the Wertical members or plate:S 
2, 83, the width of that Space being deterrimined 
by the spacing of the arcuate grooves 86 to 89. 
The lower ends of the Walls 78, 79, 8) and 8 ! 

are each provided with integral fange portions. 
These loWer fiange portions of the Walls i 8, 83 
are secured to a longitudinally eXtending, hori 
Zontally disposed member 3. LikeWise, the lower 
ends of the Walls 79, 8 are Secured to a longi 
tudinally extending, horizontally disposed mem 
ber 9 . The memperS 90 and S are also Secured 
to the end Walls 34, & 5, thereby retaining the 
parts in their aforementioned relationships and 
providing a unitary housing Which is Supported 
from the framework 2 i by suitable posts and co 
operating screws 92 and 93, respectively; see FigS. 
4 and 5. 
The upper edges of the vertically extending 

members G2 and 33 are provided With a cap Or itOp 
closure 4 which extends over the tops of these 
members and is suitably secured thereto, thus 
defining a closed 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 liquid to the exterior Surface of the cylin 
dier. For this purpose one of the members 82, 
3, in this case the member 83, is provided with 
an opening in Which is Secured a conduit 35 for 
conducting a liquid into the Said space. In order 
to regulate the quantity of liquid supplied to the 
cylinder, the lower edges of the members 82, 83 
are provided With adjustable Sealing means 
adapted to be Selectively placed in engagennent 
with the Surface of the cylinder 28 or to be 
Spaced therefrom any desired amount to there 
by regulate the application of liquid to the cyl 
inder 29. These sealing means are identical and 
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10 
therefore a description of one is a description of 
both. 
As shown in Fig. 10, the Sealing meanS COHN 

prises a strip of leather or composition material 
2G which is adapted to extend longitudinally of 
the cylinder 26, the upper edge the1'eOf being 
secured in a substantially U-shapedi Support 
member G. The support inerinber ši is provided 
on its upper surface with a pluraliity oi integral 
threaded bosses S3 adapted to receive the threadi 
ei lower ends of screws 98. The memberS ŠIS 
are fitted into longitudinally eXtending gr??We:S 
ili the lower end of the vertically extending minem 
bers & 2 and 83 With the screWS 8 9 eXtending up 
"Wardly through suitable openings therein and 
having their heads disposed above tine Maembel' 
or cap S&. interrimediate ühe upper surface of eacin 
support member 37 and the upper portion Of the 
grcove, such as i G3, in which the Sealing meaMnS 
are provided, is insel'üted a Suitable resilient 
imeans Which, in the present forma, is illustiated 
as a fiat curved Spring í 0 i bearing upon both thê 
member 83 and the minerimber 9" for exerting force 
in a direction tending to effect engagement of 
the strip SS with the surface of time cyliinder 2ð. 

Ordinarily, the headis of the Scire Y's 3 are 
Spaced Silightly above the plate Olir ?Ep Manoel!’ 
94 So that the Sealing strips EG remain in en 
gagement with the surface of the cyliin der ; 
under the action of the SprilingS i i, thereby i :- 
Sull'ing a good contacis With autOlMatic CCinpelin 
Sation for Wear of the StripS being effec?Sd by 
the action of the spring i . If it ce desirei to 
retract the loWe?t' edges of the Strip lembers 3 
from contact with the cyliinder 20, as for eKi 
ple, when it is desired to apply a film of liquid 
to the cylinder 28 for the purpose of coating o 
the like, or when Web material is Would apolli, 
the cylinder 3) as hereinafter described, the 
SCreWS 99 are thilreaded in Wardly into the OSSES 
98 WhereupOn the heads of the ScireWS engage 
the cap member 34 compressing the Spring í 3e. In 
ber , and Withdra Wing the Innenbers 33 filo: 
engagement with the cylinder 2. The linnit of 
this WithdraWing action is SubStaIntially that in 
dicated in Fig. 2 from Which it Will be See tha 
the mei mbei'S SË can be Withdrawn to a, position 
Such that their ioWeir ediges ale Substantially 
aligned with the lower edges of the members 82, 
833, the liinit being determined by engagemeit 
of the upper faces of the posses 3 With the 
upper surface of the groove:S ?. 
The members 9, 3 are each provided With 

sealing means, generally designated i 82 and të 3, 
which Sealing means are COinStructed in tie Samme 
manner aId operate upon the Sainte principes 
as the members 3 to : Ü ! Which have just been 
deScribed. These Sealing imeainS are adapted to 
cooperate with the Surface of the cylindier ? 
When the ScreWS 3 are ilin thei” positi OinS infi 
cated in Fig. i thereby pro Viding a StabSüali?tötially 
fluid tight Seal for the SpaceS O' Coin partment 
between the walilis 39, 3 , and the cylindier 2?. 
The sealing Strips S of the Sealing Ineans , 
i 3 may, however, be Withdra Win from engag:St 
ment With the Cylinder 2 in the i2ainei” p1’e Wi 
ously dieScribed to perinit pa SSage Of Web Mate 
rial about the cylinder 28, the position of the 
parts at this time being indicated in Fig. 2. 

Sealing is al SO pi"O Wid&di beWeen tine ar Glate 
portions Of the inne" edges of the end plates o 
members 8á, 35 and the cylindel 23 adjacent the 
outer ends Of the latter. This Sealing nears is 
in the form of arcuately shaped Strips i ?ij, 
formed from leathaer or suitable composition, 
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Vyhich are respectively supported in recesses pro 
Wided in the inner edges of the plates 84 and 85. 
Tha Sealing Strips or members í 9?, i 35 have 
their inner arcuate Surfaces eXtending into en 
gagement With the Cylinder 29 and these Said in 
Hier ar Cliate faCeS are pr?Wided With a plurality 
of Spaced circumferentially extending grooves 
such as 6. In the illustrated form, each of the 
strips : G4, G5 has tvºjo such spaced grooves i 8, 
thereby providing three Spaced lands i engage 
ment with the cylinder 23. These Sealing means 

and i 95 prevent any flow of filuids from the 
housing i longitudinally of the cylinder 22. 

In Order to Supply a fluid in the nature of 
Snoke Or Smoke mixed With vaporized liquids to 
the apparatus, a plurality of conduits 7 are 
connected to the outer Shell 8 of the housing, 
the interiors of the conduits communicating With 
the Space or compartment f 8 intermediate the 
shells í B, 39. The several ducts i 37 are pref 
erably connected to a common longitudinally ex 
tending conduit 7 a. The inner shell 89, which 
fci’INS One Wall of this compartment 88 is pro 
vided with a plurality of spaced openings i 3, 
See Figs. 1, 2, 3 and 9, so that communication is 
provided between the Space or compartinent i 98 
and the Space or compartment i G intermediate 
the Shell 33 and the surface of the cylinder 29. 
The longitudinally extending member 39 ait the 
lower edges of the shells 78, 8 is provided with 
interconnected openings or ducts i , 2, the lat 
ter eXtending Substantially horizontally through 
member 3 from the exterior of the housing to a 
point adjacent the periphery of the cylinder 
While the ducit or opening !! !! Ë communicates with 
the duct i 2 and with the compartment or space 
i i . The outer end of the conduit or duct $ 2 
is preferably closed by an end plate i 3 suit 
ably Secured in place, the duct or passage ! i 2 
being in communication With a suitable conduit 
Or COMduitS i f A Which lead to a means for cre 
ating a. partial pressure or vacuum, not shown. 
Preferably, there are a plurality of conduits i 4 4 
eXtending Substantially vertically at Spaced 
pointS from the member $3 and united with a 
Single horizontally extending duct or conduit : 5 
for communication with the aforeinentioned 
means to produce a partial pressure or vacuum. 
It Will be apparent from the construction de 
Scribed that Smoke or gaseous suspensions in 
tl'Ofiuced through the conduits a and i 7 will 
circulate through the space or compartment i 8, 
thence through the openingS E 33 into the comh 
partment i B and through the latter adjacent the 
Cyilinder 23 to and through the openings , and 
2 to the exhaust conduit i 5 under influence 

of the partial vacuum in the latter. The end of 
the opening or duct { 2, adjacent the cylinder 
2, prevents escape of Smoke or the like from 
betWeen the cylinder and the housing at this 
point. 
The construction just described is repeated for 

t?e portion of the housing represented by the 
shells i $3, 33 and member 9. That is to say, a 
plurality of conduitS or ducts i 8 communicate 
With a Space Or compartment E i internimediate 
shells 9, 3 and the inner shell 8 has openings 

i 8 providing communication between the space 
Or CO2 partment i F and a Space or compartment 

i 9 between the shell 3 and the cylinder 3. 
TikeWiSe, the member 3 is provided with a Sub 
Stantially horizontally extending opening or 
dulcit 2, the outer end of which is closed by a 
piate i 24, the duict being connected to a piu 
l'aliity of Wertically extending pipes or conduits 
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22, and the inner end of the openiig or passage 
23 communicating with the compartment or 

Space E i 8 through a laterally extending opening 
33 in the member 9 i. Likewise, the pipes or 
conduitS i 2 are connected to a horizontally ex 
tending conduit 24 similar to the conduit ? 5 
and these two pipes or conduits ! , 424 are 
preferably united together for convenience in 
applying the partial presSuure or vacuum ühereto. 
Snoke, vapor or the like introduced through con 
düits { { G Wii circulate through the Space Gir Corn 
parinnents i i, openings | Aš, and Space or com 
partinent i 3 to and through the exhäust Open 
ingS 2 and 23 to the conduit 2 under the 
influence of the partial vacuum in the latter. 
TiThe end of the opening 2 adjacent the cyliin 
der 2 prevents the escape of Smoke or Vä,por at 
this point. 

Disposed within the compartments || 0 and | 8 
for cooperation with the periphery of the cylinder 
20 are a 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 i 26 Secured to the Shells &ð and 8 . 
The clips 2 é imay, if desired, be made somewhat 
resilient to facilitate the insertion and removal 
of the Wiping material 25 and to properly retain 
the latter in position therein. Any appropriate ol' 
desired number Of WiperS may be utilized but the 
illustrated number and position of wipers has 
been foundi advantageOUS. AS Will be Seen in Fig. 
9, the Wipers 25 preferably are slightly shorter 
than the distance between the end plates 84, 85 
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 
a00ear. 

In addition to the wiping means within conn 
partmentS ) and i 3, a rotatable wiping means, 
generailly designated 27, is rotatably supported 
on the frame 2 : eXteriorly of the housing 7 and 
adjacent the member 9. The rotatable sup 
port for the wiping means 2" is preferably so 
constructed that the axis of the wiping means 
Mlay be moved towards and aWay from the axis 
of the cylinder 29 to thereby selectively effect con 
tact Of the Wiping means with the cylinder 2 or 
to disengage these members. For this purpose 
the frame 2 is provided with a pair of brackets 
ÍŽS, see Figs. 3 and 6, adjacent opposite ends of 
the cylinder, the adjacent faces of the brackets 
being provided with rectangularly milled openings 
in which are slidably mounted rectangular bear 
ing blockS 23 in which the cylindrical ends of a 
conduit member 3 are non-rotatably supported. 
The blocks 29 are each provided with a pair of 
parallel extending openings through which pass 
SCreWS i 3 and É 32, the inner ends of the screws 
being threadably received in threaded openings 
Of the bracketS 28. The Screws : 3 and 32 are 
provided with flange portions or collars i 33 on 
either side of the bearing blocks i 29 so that ro 
tation of the Screws effects movement of the bear 
ing blockS Within the brackets, thereby shifting 
the shaft i 36 with respect to the frame 2 4 and 
hence relative to the cylinder 2. Also, by com . 
pletely removing the screws 43 , 32 from the 
bracketS i 28, the bearing blocks 29 and hence 
the entire rotatable wiping means i 2 may be 
readily removed from the apparatus. 
The wiping means i 27 comprises a, perforate 

Shell i 34 having inwardly directed fianges i 35 at 
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the ends thereof which are journalled upon the 
cylindrical portions of the conduit member | 30 
by antifriction bearings || 36. Disposed upon the 
outer surface of the perforate member 34 is a 
permeable wiping Surface Which, in the present 
embodiment, is ShoWn as constructed of a plu 
rality of annular Washers i 37 formed of felt or 
Other Suitable material, See Fig. 3a. Interposed 
betWeen adjacent felt Washers i 3 are WaSherS 
or disks 38 which are preferably formed Of imetal 
and have a lesser outside diameter than the felt 
washers i 37. Preferably, the side Surfaces of 
the washers or disks i 38 are provided With out 
Wardly eXtending projections or protuberances 
Which embed in the sides of the felt Washers i 37. 
The disks or washers 38 are keyed to the per 
forate member 34, by integral lugs or key por 
tions 1 38a on the former engaging in a key Way 
| 34C. On the latter, and the washers 3 and 38 
are held in side engagement by Suitable means, 
not shown, so that the felt washers are caused 
to rotate as a unit With the perforate cylinder 
34. The cylinder 34 is rotated by Suitable 
means Such aS a belt i 39 which is connected froin 
a. SOUrce Cf power, not Shown, and eXtends around 
a pulley í 3 provided on or formed integrally in 
the portion 35 of the cylinder 34. 

TiThe conduit member 130 has a radial portion 
i G i extending longitudinally intermediate the end 
portions 35 of the perforate member or cylinder 
i 34. The outer edge of the portion ! ! extends 
closely adjacent the inner surface of the shell 34 
and is arcuately curved concentric therewith. The 
Outer arcuate face of the portion : 4 has a longi 
tulidinally extending groove or recess i 2 therein 
adapted to successively communicate with the 
perforations in the shell 134 as the latter rotates 
therepast. The groove 42 communicates with a 
plurality of radially extending openings or pas 
Sages i 43 which in turn communicate at their 
lower ends with a central opening or chamber 
44 in the member 30. The opening or chamber 

| 44 may be formed by a milling or other suitable 
Operation, the lower side of the completed cham 
ber being closed by a plate 430a. The central 
Opening or chamber has an axial extension 
formed by a bore í 44a extending to one of the 
ends of the member i 30. The outer end of this 
bore i 44a is threaded and hence is adapted to 
be connected with a pipe or conduit, not showWin, 
COmmunicating with a source of fluid pressure 
Such as conpressed air. 

It should now be apparent that, when the ro 
tatable wiping means 27 has been adjusted into 
Operative engagement with the cylinder 2, and is 
rotated in the opposite direction to the rotation of 
Cylinder 29, the liquid wiped by the former fron 
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 
42 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 i 27 is substan 
tially enclosed by a housing or shield i 45 com 
municating with a region of reduced fluid pres 
Sure, Such as a chimney or a chamber provided 
With an air exhaust fan. This shield may be 
made in Several parts and is shown as comprising 
Substantially cup-shaped end portions i 46 and 
47 connected with the aforementioned bearing 

blockS f 29. The cup portions i 46, 47 aire con 
nected With arcuate portions i 48, i 9 extending 
longitudinally of the wiper and removably secured 
to the cup portions. The longitudinally extend 
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14 
ing arcuate portion. Í 49 has its upper edge pro 
vided With an outWardly eXtending fiange pOr 
tion which is connected with a plate i 3. A Sec 
Cnd plate 5 is Supported in Spaced relationship 
With the plate i 50 and has an outwardly extend 
ing fiange of an arcuate shield portion i G2 con 
nected thereto. The Shield portion i F2 is, like 
the portions i 48 and 49, reinovably secured to 
Šie tüp ieimers i 3 Indi: , Stifficient Space be 
ing provided intermediate the edges of the arcu 
ate portions i 8 and i 32 to permit coopell’atti.On Of 
the Wiping means With the cylinder 22. The 
Space betWeen the plates i 5 and i is closed at 
the outer end by a imember 53 and the Sides of 
this opening are likeWise Sealed, thereby provid 
ing a duct Or pa SSageWay Which is connected With 
upStalinding ducts or conduits i 54, the liatter in 
turin being connected to the previously men 
tioned conduit 2: Which, it will be remembered, 
is in communication with a region of reduced 
fiulid preSSure. The connections betwyeen each 
conduit 53 and the conduit É 24; preferably in 
cludes a flexible portion 3 to permit minovement 
of the Wiper mechanism ? andi itS shistlid rela 
tive to the housing 7 and the conduit 24, FigS. 
1 and 2 Showing respectively the tWo externe 
poSitiOnS Of the Wiping InechalíniSIM 2 While the 
latter remains mounted in the machine. Inter 
mediate the pulley i ?0 and the felt Washeirs ? 35, 
the Shell Or cylinder 34 is provided With a cir 
Cumferentially eXtending groove in which a Seal 
ing Washer 3 a is mounted for cooperation With 
the Shield i 45 to prevent fluid leakage at this 
point. The directions of rotation of the wiping 
means i 2 i and of the cylinder 3 alre indicated by 
arrOWS in Fig. 1 from Which it Will be observed 
that these two elements are rotated in opposite 
directions. 

It will be apparent from the construction just 
described that, wyhen the wiping mechanism ?? 
is in engagement with the cylinder 2, liquid is 
removed by the Wiping mechanisma froim the 
cylinder and this liquid is in tuirin removedi from 
the felt washers i 37 by the fluid pressure etmitted 
from the groove or opening | ?2 as successive 
portiONS of the Washers 3 pass thereover. The 
liquid thus displaced by the fluid pressure, being 
in the form of a vapor or spray, is readily with 
drawn through the conduits i 3 , 33 and 24 due 
to the partial vacuuim or reduced pressure imain 
tained therein. When the rotary wiper i 27 is 
moved out of operative relationship With the 
cylinder 20 to a position such as indicated in Fig. 
2, it need no longer be rotated and the fluid pres 
Sure Supplied thereto is teriminated. The partial 
Vacuum applied through the conduits i jí, 
in operative relationship. 
Web material may be introduced into the ap 

paratus and into cooperative relationship with 
the cylinder 2 in either of two Ways in accord 
ance With the type Of coating or printing to be 
effected thereon. As ShoWn in Fig. 1, the Web 
material M comes from a Source of Supply, not 
ShoWin, and is led "Olind an idlel or direction 
changing cylinder i 56 which is suitably Supported 
in the frame 2 adjacent the cylinder 22 aínd 
Spaced therefrom Sufficiently to permit passage of 
the material M. The Web material after passing 
about a portion of the cylinder i 56, then passes 
around a portion of the cylinder 22 and betWyeen 
the latter and the cylinder 26, the material com 
tinuing therefrom to a suitable takeup mecha 
niSI'm not Shown. The cylinder 22 forms a sup 
port for the material to maintain the latter close 
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ly adjacent the cylinder 20, but no pressure is 
exerted between these latter two cylinders since 
the coating or printing upon the material MI is 
effected by transfer of the printing or coating 
Substances from the cylinder 23 by an electro 
Static field Of force as contrasted Witih presStre 
aS in conventional procedureS. 

In Order to provide an electrical prechairge 
upon the Web material M before the latter paSSeS 
adjacent the cylinder 23 and through the electro 
Static field Of force utilized for transfer of the 
coating or printing substance, the said material 
passes adjacent an electrode neains generally 
designated i 5. This electrode means conpriSeS 
a plurality of spaced rods or Wires & Which eX 
tend longitudinally between the end plates 8, 
85 and are Supported in the latter, the Irods or 
Wires 38 being disposed in a somewhat arcuate 
configuration concentric With the i axis of tille 
cylinder 22 When the latter is in its position s?owyín 
in Fig. 1. The Outer ends of te electrode Wires 
Or rods i 58 eXtend beyond the Gliter faces of te 
end plates 84, 8 and are electrically connected 
together by Solidering, Welding, or the like to a 
conductive strip 53, see Fig. 8. 
Web material may also be introduced into co 

operative relationship With the cylinder 2 in 
the manner ShoWn i Fig. 2 from which it Wil je 
observed that the Material such as M?”, coming 
from a Source of Supply not ShowWin, passes around 
idler rollers or Cylinders i aild ! Which are 
supported upon the frame 2 : and extend through 
Suitable cutout portions of the end plate imern 
berS 8, 8 Of the hOllsing. The Web Material 
M”, after passing around the rollers or cylindiers 
6, 6, then passes through the housing i 

by being Wrapped around the peripinery of the cyl 
inder 20 and is led therefrom tangeintially be 
tween the cylinder 20 and the cylinder 22. When 
the material is fed in this Irmanner, the rotatable 
Wiping means i 2 i aind the cylinder 22 are nor 
mally moved to positions where they are spaced 
from the cylinder 29, as indicated in Fig. 2, and 
the Stationary wipers such as É 25 are removed 
from the housing, while the sealing means cair 
ried by the members 32, 83 and 9 G, 9 i are re 
tracted from engagement With the cylinder by 
operation of the screws 98, the position of these 
partS in their retracted position likewise being 
illustrated in Fig. 2. 

in Order to provide a precharge for the web 
material M' before the latter is conducted about 
the cylinder 2, an electrode means é $2 is pro 
vided intermediate the , rollers f G , . This 
electrodie means is constructed similiar to that 
designated S7 aind likewise comprises a plurality 
of longitudinally extending rods or wires i 63, 
the ends of which are supported in the end plates 
8&, & 5, the rods or wires i 3 being disposed in a 
plane adjacent the path of the material between 
the rollers 3, 3 d. The ends of the wireg or 
rods i 63 which extend beyond the sides of the 
end plates 34, 85 are electrically connected to 
gether as by welding or the like to connecting 
StripS É G4. 

In addition to the electrode means just de 
SCribed, electrode means are also provided to sup 
ply an electrical precharge i to smoke or other 
fluid entering the apparatus through the con 
duits i i and ! ! and circulating through the 
coinnpartiments i 33, É £ and , respectively. 
For this purpose an electrically conductive irod or 
wire i 65 extends through the Space or compart 
ment i 33 intermediate the walls 78, 89, the ends 
of this rod being supported in the end walls 84, 
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85 with at least one end of the rod extending 
SUfficiently beyond te end Wall for Connection 
of an electrical conductor thereto; see, for eX 
aimpie, Fig. 5. A Similar electrically conductive 
Prod or Wire i 68 is provided in the compartment 

{ extending theirethrough between the end 
plates 34, 85 for precharging Smoke or other 
fluids passing through the compartment i i prior 
to its introduction adjacent the Surface of the 
cylinder 26. 

Electrode means are also provided in the con 
partinents or spaces , and i 9. These elec 
trode imeans like Wise 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 8, 3. Thus, the 
electrode means in the compartment ! ), desig 
nated i 67, comprises spaced rods or wires 68, 
the outer einds of which extend through the end 
wall of the housing and are ele3ctrically connected 
together by a conductive strip i 68, see Fig. 5. 
Likewise, the electrode meains in the compart 
ment ! 9, generally designated i, comprise 
spaced rods or wires i electrically connected 
together by a common connecting Strip. The 
Wires i 3 and 7 ) are disposed iE arcuate COin 
figurations about the surface of the cylinder 20 
and spaced therefrom and these Wires, being Op 
posite the blade edges of the eiectrodes ?, 53, 
ay be used for either precharging Substances 

on the Surface of the cylinder 2 when the elec 
trodes F, G are used for transfer of the Sub 
stances, or may themselves be used for effecting 
tie transfer of substances: Vyhen the Web ninate 
rial such as IM' is Wrapped around the Cyliinder 
23 as indicated in Fig. 2. 

in addition to the features of CCKnstruction just 
mentioned, an arcuate shield Fifa extends longi 
tudinally of the housing 7 adjacent the Surface 
of the cylinder 23 intermediate the cylinder 22 
and the roller i G. This arcuate shield Or plate 
Tiga is Secured to the end plates 84, 85 by angular 
portions or brackets ? 7b which are held by means 
of screws or they may be otherwise connected to 
the end plates. As will be observed from Fig. 2, 
this shield 77 a substantially closes the portion of 
the surface of the cylinder 2 winich is not covered 
by the web material ME,’ when the latter is con 
dicted about the cylinder 2 as showWin, in Fig. 2. 
Consequently, when the machine is used in the 
mainner indicated in Fig. 2, and as hereinafter 
more fully described, smoke or other fluid ad 
mitted to the interior of the cylinder 2 cannot 
freely foy7 from openings in the cylinder at the 
portion intermediate the rollers & and cylin 
der 23 and which is not covered by the web Anate 
riai IMI”. 

Fig. 15 illustrates a simplified form of electrical 
circuit for interconnecting the previously rien 
tiomedi electrodes. As shown therein, poWer iliine:S 
Li and L2 conduct eiectrical Current from a COI?m 
mercial source of supply to a converational POWer 
pack or supply unit 2. This unit is adapted to 
provide direct current of two different potential 
differences, the potential difference provided at 
the output Wires 3 and 3 being, for example, 
in the order of twice that betWyeen the output 
Wires 7 and . The higher voltage or poten 
tial difference at the Wires i 3, 4 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 voltage or potential difference between 
the wires 75 and 6 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 72 is preferably provided with adjusting 
means operated by knobs, such as ili and T8, to 
control the voltages applied to the leads i 73, 174 
and {75, I76, respectively. The power pack Or 
unit 72 is also preferably provided with indicat 
ing meters 79 and 80 to indicate the potential 
differences or voltages supplied to the two SetS 
of output leads. Since the power Supply unit 72 
is of conventional construction, the details there 
of need not be described. 
The output lead 73 is connectible through a 

reversing switch 18 to the previously mentioned 
wire 55 which, as previously mentioned, is con 
nected With the transfer electrode 55, thiS CON 
nection being effected when a movable blade : 82 
of a multipole, double-rosition switch, gener 
ally designated 83, is positioned as indicated in 
full lines in Fig. 15. The wire i 74 is connectible 
through a second portion of the reversing Switch 
8 to a wire 185 which is in turn connected 
through the movable blade i 86 of the switch || 83, 
when in its full line position of Fig. 15, to the 
previously mentioned wire 69 connected to the 
transfer electrode 68. In addition, the Switch 
i 83, when in the position indicated in full lines 
in Fig. 15, has the output terminal 75 of the 
precharge voltage connected through a reversing 
switch i 87 to a wire 88 which is in turn com 
nected by the movable blade 89 of the switch 
83 to the wire 99, the latter being connected 
by a wire i 9 to the precharge electrode 70 
located within the chamber ! 9. The output 
wire T 6 of the precharge voltage is at the Same 
time connected through the reversing switch 187 
to a wire i 92 and thence through the movable 
blade i 63 of the switch i 33 to a wire l94 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 55 and 63 and to the electrodes 57 
and 7 G may be reversed simultaneously by 
simultaneous operation of the Switches (3 and 
67, 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 
saine at all times as that applied to the electrode 
68 and the polarity of the potential applied to 
the electrode i i? is the same as that applied to 
the transfer electrode 35, the polarities being re 
versed as indicated when the coating or printing 
Substance is Such that it more readily receives a 
charge of one type than of the other. 
With the Switch. 83 in its broken line position 

indicated in Fig. 15, the Wiire 3 is noW connected 
through blade i 8 to a Wire 35 which is in turn 
coinnected through a reversing Switch || 96 to a. 
wire i 37, the latter being connected to the Wire 
| S | and hence to the electrode 7. The Wire 
87 is also connected by a wire 98 With a mov 

able blade : SS of the Switch i 833 which now cloSeS 
a circuit to the Wire 23 connected with the elec 
trode meains i 7 within the compartment f i 9 of 
the housing. The movable blade 83 of the 
svitch i 83 has nowy closed a circuit to a wire 20 
Which is in turn connected through the reverSing 
Switch ? SG to the Wire 69 fo1' the electrode MineanS , 
57, 58 located within the cylinder 23. The 
switch blade 93, of switch i 83, in the broken line 
position of Fig. 15, closes a circuit to a wire 202 
and through, a, sWitch blade 23 and a wire 24 
to the precharge electrode i 62 for the Web mate 
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rial M”. The Switch blade 89 of the Switch ! 83 
WOuld then close a circuit to a Switch blade 25 
and from the latter this circuit eXtends through 
a Wire 2006 and a Switch blade 29 to the elec 
trodes i 65 and i 66 in the compartments i 8 and 
? ?l, respectively. The Switch blades 23 and 265 
are connected for common actuation along with 
the reversing Switch 96 and, hence, vryhen the 
Switch S6 has been moved to reverse the pre 
Viously deScribed connections extending there 
through, the Switch blades 203 and 25 aire then 
moved to their broken line positions illustrated 
in Fig. 15. In those positions, the SWitch blade 
203 ClOSes a circuit, between the Wire 2) 4 and a, 
vivire 2 connected With the Wire i 88 and the 
blade 235 completes a circuit from the wire 206 
t? a. Vyire 29 and thence t? the Wire S2. The 
previously mentioned switch having the movable 
blade 29 is adapted to onnect the Wire 206 to 
the electrodes i 35, il 66, as before mentioned. 
However, When the Switch blade 233 is thro Win 
to its broken line position shown in Fig. 15, a 
circuit is completed from the wire 26 to the 
Wire 65 and hence to the contact 3 riding in 
engagement With the interior of shell 43 of the 
cylinder 23. The manner in which the circuit 
illustrated in Fig. 15 is employed to perform the 
various operations of coating or printing Up On 
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 

The apparatus illustrated and described may 
be employed for forming an image upon Web 
material by means of a liquid printing or coat 
ing substance supplied directly to the exterior 
surface of the cylinder 2. 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 M is fed 
over the idler cylinder or roller i 56, thence about 
a portion of the cylinder 22 and between the lat 
ter and the cylinder 2. The stationalry wiping 
means í 25 and the rotatable wiping means i 2 
are in position, as indicated, and the cylinder 20 
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 23 
such as illustrated in Fig. 13 wherein it Will be 
observed that the copper shell or covering 3 
occurs only in the non-image areas and the iínage 
areas therebetween are in the form of pockets or 
recesses or the cylinder may have a complete 
shell over the strip or wire member i 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-liquid form, is Supplied 
through the pipe or conduit 95 into the Space 
between the elongated Members 32, 83 so that it 
is applied to the exterior Surface of the cylinder 
2, excessive flow from the source of supply onto 
the cylinder being prevented by the previously 
mentioned meinbers 96 carried by the memberS 
32 and 83. 
At this time the electrical circuit Wilii be COin 

ditioned as shown in Fig. 15 so that the Switch 
83 has the blades thereof in their full line posi 

tioins as are also the switch blades 23, 233 and 
? 33, the reversing switches 8 , i 7 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 material 
employed. Therefore, the transfer potential dif 
ference between the wires 73 and 74 is supplied 
to the electrodes 55 and 68 through the Switch 
blades 82 and 86 respectively, while precharge 
potentials are applied to the electrodes 57 for 
the web material and 70 for the liquid, these 
connections being effected through the switch 
blades i 93 and 89. 
The liquid, as supplied to the exterior surface 

of the cylinder 20, fills the depressed or recessed 
image portions or areas thereon, the liquid upon 
the non-image areas being wiped therefrom by 
the stationary wiping means i 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 liquid 
from the non-image areas, the wiping means 
perform the further function of assisting in fill 
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 liquid in only the 
image areas and precharged by passage past the 
electrode means i B, comes adjacent the Web 
material, precharged by the electrode means i 57, 
transfer of the precharged liquid to the pre 
charged web material is effected by the eiectro 
static field of force between the electrodes 5 and 
68. This transfer occurs whether or not the 
magnetic field provided by the electromagnets 
70, 7 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, 

If, 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 MI by slightly rais 
ing the sealing means 96, by removing the Sta 
tionary wipers 25 and moving the wiping means 
27 away from the surface of the cylinder 2. 
A uniform film of liquid will then be supplied 
to the cylinder which film Will receive a pre 
charge from the electrode means 79 and this 
precharged liquid will be transferred to the pre 
charged web material M by the transfer poten 
tial difference between the electrodeS 55 and 63. 
When effecting coating it is normally unneces 
sary to employ the electromagnetic Shielding 
means. In effecting coating in this manner, it 
is preferable to employ an imperforate shell of 
conductive material upon the cylinder 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 i 25 and 27 are nor 
mally removed from engagement with the cyl 
inder 20 when producing a coating, as just de 
Scribed, Wipers Such as 25, but with their lower 
edges Spaced from the cylinder 29 and/or ad 
justment of the wiping means i 2 adjacent to 
but Spaced slightly from the surface of the cyl 
inder 20, will remove excess liquid from the cyl 
inder 20 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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A second mode of employing the apparatus is 
to utilize a cylinder 20 having perforate portions 
in the Surface thereof corresponding to image 
areas and imperforate portions representing mion 
image areas, the surface of the cylinder then 
being similar to that shown in Fig. 13. With 
such a cylinder in place and the apparatus other 
wise constructed as shown in Fig. 1, liquid is 
supplied to the interior of the cylinder 2 
through the bore or passageway 35 in the Shaft 
30 and exudes outwardly through the perforate 
areas, any liquid which may come upon the Ron 
image areas being removed by the Wiping means 
which also serve to distribute the liquid into 
such image areas as, due to their Small dimien 
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 liquid re 
ceives a precharge by means of the electrode 
Wires T I of the electrode means 70. The Web 
material is electrically precharged by the elec 
trode i 5 and the liquid within the image area:S 
is transferred by the electrostatic field of force 
extending between the electrodes 35 and 68 aS 
the image areas pass therebetween due to rota 
tion of the cylinder. As before mentioned, the 
magnetic field provided by the electromagnets 
7 Or i 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 2 be 
removed from cooperative relationship with the 
cylinder, the apparatus being otherwise condi 
tioned as just described, liquid supplied to 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 68. 
Likewise, as mentioned under Operation I above, 
Wiping means Such as 25 and 27 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 cylinder 
When uSing the latter to coat with a liquid fed 
from within the cylinder. 

III 
In some instances, when ink or other liquid is 

Supplied from within the cylinder 2, it is de 
Siirable 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 am event, the apparatus is 
employed in substantially the same manner as 
previously described above under Operation III, 
except that the solvent or other second liquid 
is introduced through the conduit 95 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 other 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 described under Operation 
III and the transfer of the mingled Substarces 
to the web material is again effected by the 
electroStatic field of force between the electrodes 
55 : and 68. 
Coating may likewise be effected by employing 

two compatible liquids supplied respectively from 
the interior and exterior of the cylinder 20 by 
removing the wipers 25 and the rotating Wig 
ing means 2 from cooperative reiationship 
with the cylinder 20, and by slightly raising the 
sealing Strip 96 carried by the i member 83. In 
this case, the cylinder 20 has Substantially its 
entire surface perforate so that a, liquid Sup 
plied from the interior thereof exudes through 
out the periphery and ringles With the Second 
liquid introduced as a film upon the exterior 
Surface. These mingled liquids are prechaged 
and transferred to the precharged web Imateriai 
MI 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 Hi, wiping imeans adja 
cent to but spaced from the surface of the cyli 
inder 20 may be used at times to facilitate form 
ing a uniform thickneSS of mingised liquidas on 
the Surface of the cylinder 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 Supplyiing two liquids may 
be reversed so that the solvent is Supplied fromm 
the interior of the cylinder and the ink supplied 
directly to the exterior surface of the cylinder. 
The OperationS are Other Wise the Same aS de 
scribed above under III and either printing or 
coating may be performed in the same manner. 

V 

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 ob 
Served that the Stationary WiperS 25 have been 
removed, the rotatable wiping means i 27 has 
been moved away from the cylinder 2, aing cy 
inder 22 has likewise been lowered so as to pro 
ide a greater Space between it and the Cylinder 
20. The Web material Mi” is introduced into the 
apparatus by passing it around the guide rollers 
or cylinders || 60, 6 , thence around the Cylinder 
20, and finally leading it from the machine Suid 
stantially parallel with the incoming por?ion of 
the web. The sealing means i 92 and 33 have 
the Strips 96 thereof positioned in Spaced rela 
tionship with respect to the cylinder & 
ficiently to permit free passage of the - Web Ma 
terial MI’ therepast as - are also the sealing Strips 
96 " carried by the members 82 and S3. The cir 
cuit for the apparatus is then conditioned by 
throwing the SYWiich i 83 to diSpoSe itS gadSS 
in their broken line positions. The circlii; for 
the apparatus is then Such that te precharge 
electrode i 6 is now connected through ?ine Wire 
204, switch blade 2003, wire 292, to and through 
the reversing switch !87 to Wire 78 of the pre 
charge voltage supply. Likewise, the precharge 
electrodes i 65 and i 66 are connected through 
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the switchi blade 209 to the wire 205, through 
the Switch blades 25 and i 89, wire i 83 to the 
reversing Switch i 8 and Wire 3 connected to 
the other Side of the precharge voltage Supply. 
Thelrefore, the Smoke due to itS CirculatiOn 
through the compartments i 8 and | ii receives 
a. precharge from the wires 65 and 35 while 
the Web material M' is prechairged by pa SSing 
near electrode i 62. TiThese precharges are of 
opposite poliarities, which polarities may be se 
lected in accordance With the type of materials 
utilized by proper positioning of the reversing 
switches i 3 , 3. The electrodes 57 and 53 
Within the Cylinde 2 are now connected 
through the wiire , Switch i 96, Wiire 20 , Switch 
blade S3, Wire i 85 and Switch f 8 to One Side 
of the Source of transfer voltage. The electrode 
imeans i 6 is connected by the Wire 233, Switch 
pia.de i S3, wires 98 and i 37, switch i S3, wire 

, switch blade i B2, and Switch i 9 to Wire 
i 3 COnnected to the other Side of the transfer 

voltage Supply. Finally, the electrode means : 
iS COinnected through the Wire i S i to the Wire 

| 37 and thence to time said otheir side of filie voit 
age Supply through the connections just de 
SCribed. Rience the electrode means 65 and 20 
Are COinneCŠed together and togettiner foirm the 
diSchairge electrode of the electrostatic field eim 
ployed for transfering or depositing the pre 
chairged Sinoke of the like circulating through 
ühe COITIA partments i i J and i i 9 upon the web 
material. 

Til employing tie apparatus in this manner, 
the cylindier 3, Willi have its surface substan 
tially as shown in Fig. 14, that is to say, the 
image areas Will be forhined of conductive ilma 
terial Viittereas the non-image areas are formed 
Of On-CG1, ductive or insulating minaterial. Ti The 
Sinilõike Einkering önirough the conduit 3 filowys 
thirCu?g?I the conpartment i 3 intermediate the 
ihne” and outer was i 3, 3, thence through the 
Opežni?ngs iš aind the compartinent i j iinter 
m&?ia, be the ini nær vall 88 and the Web material 
MÁI", SMaoike being Withdrawn through the open 
img { 1, and any Simoke attempting ito leak ex 
teriol'y of the housing past tine member 80 being 
WithéidiraWin through tie duct : ; extending ad 
ja Cerat the Starface of the web material. Nike 
Wise, Smoke may also be introduced through the 
COindulit; & and fiows serially through the cham.. 
bers Or passages i 7 and i S3, being removed 
---- 23 and the conduit 24. i 'Gilgh the opening 
The precharged Simoke circulating past the 

electrode means i 6 and 76 is trainsferred or dis 
p0Sed Up On the Web material due to the action of 
the field of force between the St-rentioned 
electrodes and the eiectrode 5, E8 within the cyl 
inder. TiThis field of force will be sequentially air 
ranged in accordance with he image upon the 
Cylindier 20 as Successive conductive portions of 
the Surface of the latter, representing image, 
MOve through the field cf force. Hence, Smoke 
Or the like will be deposited upon the web rate 
rial Only, in the areas thereof opposite innage por 
tions of the cylindier with the result that an image 
is foll'ined thereon in accordance with that on 
the cyliinder; see ny above-mentioned copending 
application Ser. No. 74,822 for a minore complete 
description of this T25) de of printing or coating 
and the broad clains theireto. 

Tf it be desired to produce a coating upon web 
material by the use of Snoke or fluid suspensions 
Similar to Smoke, this rnay be readily effected by 
Substituting for the cylinder having an image 
Surface, One having a conductive shell over the 

  



2,691,348 
23 

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. 

VII 

Yet another way of employing the apparatus 
is to utilize smoke, gaseous suspensions, or the 
like introduced through the conduits such as 97 
and i 6 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 conditioned 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 MI is led over the roller or cylinder 56 
and over a portion of cylinder 22 to pass between 
the latter and the cylinder 20. The wipers i 25 
and the rotary wiping means (27 are in Coopera 
tive relationship with the cylinder 20, 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 i 9 and i 9 through the openings 09 and 
i 8 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, III, and IV. Hence the electrode means 
57 provides a precharge upon the web material 
MI 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 liquid are confined to the image areas 
by action of the wiping means 25 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 
electrostatic 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 
29 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 2 sufficiently so that they permit a layer 
of mingled liquid and fluid to be carried around 
to the electrostatic field as previously described. 

VIII 

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 20 will be formed substan 
tially as shown in Fig. 13 with perforate image 
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24 
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 i 25 
are removed, the wiping means 27 is positioned 
out of engagement with respect to the cylinder 
20, and the cylinder 22 is lowered slightly with 
respect to the cylinder 20. The web material MI” 
is brought into the apparatus over the rollers Or 
cylinders i 60, 6 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 

( 93 to dispose the blades thereof in their broken 
line positions, the switch blades 203, 205 are dis 
posed in their broken line positions and the Switch 
96 is Simultaneously actiUated to reverSe the COin 

nections therethrough. In addition, the Switch 
blade 269 is moyed to its broken line position. 
Therefore, a circuit is completed for energization 
of the electrode imeans | $2 through the Wire 204, 
switch blade 23, wires 207 and i 88, and the re 
versing switch 87 to the wire 75 connected to 
one terminal of the precharge voltage Supply. A 
precharge for the smoke, or the like, which now 
fdOWS into the interior of the cylinder through 
the bore 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 S5, switch blade 209, wire 206, switch 
blade 25, wires 298 and 92, and the reversing 
SWitch 8 to the Wire 76 connected with the 
other terminal of the precharge voltage Supply. 
The electrode means i 67 is connected through 
the Wire 200 and Switch blade i 99 to the wires 
98 and 97, thence through the reversing switch 
9S, wire 20 , Switch blade i 86, Wire 85, and re 

versing Switch i 8 to wire 74 connected to one 
of the terminals of the transfer voltage Supply. 
Likewise, the electrode means 70 is connected 
to the Same terminal of the transfer voltage sup 
ply by means of wires i 9 , 97, switch 96, etc. 
The electrode means 5 and 58 are connected to 

º the Other terminal Of the Source Of transfer 
voltage through the wire 69, switch 96, wire i 95, 
Switch blade 82, reversing Switch i 8 and wire 
73. Consequently, the electrodes 67, i 70 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 43 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 20, under the in 
filuence of the electrostatic field of force between 
the electrode means such as i 67, 57 and i 70, 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 77 a. 

Coating may be effected in accordance with 
the operation just described by simply omitting 
the imperforate covering or portions of the cyl 



2,691,843 
25 

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 addition to employing 
smoke in this manner, coatings may also be 
formed by employing a liquid or liquids or liquid 
Wap0r mixed with Smoke or the like. 

VIII 
The apparatus may likewise be eimployed for 

forming either an image or coating upon Web lima 
terial by employing Smoke supplied from the in 
terior of the cylinder and a liquid 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 above With respect to Fig. 1 
and Operation III. The operation is Substantial 
ly the Same as that desarribed under TI above ex 
cept that it is now Smoje rather than ink or the 
like which exudes fronin the perforate portions of 
the cylinder 20 and mingles with the liguid, which 
in this case may be an adhesive, 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 
MI by t?ne electrostatic field between the electrodes 
55 and 68, precharges being Supplied to the 
mingled liquid and Smoke by the electrode means 
70 and to the web material, MA by the electrode 
means i 57. Since the operation is otherwise the 
Same as described above under TI, a, detailed de 
Scription thereof need not be repeated. 

IX 

The apparatus may likewise be utilized for 
forming an image Or Coating by U.Sing Smoke, Or 
other gaSeOUS SU Spensions, by introducing the 
latter through the conduits such as G7, { { 6 as 
previously described under Operation V above. 
In the instant case, however, a suitable compat 
ible liquid Such aS an adhe,Sive i S Waporized or 
atomized and mixed with the Smoke to provide a. 
composite coating or image formation upon the 
web materia. The apparat US is conditioned for 
employment, however, the Same as described 
above under W and hence the deScription need 
not be repeated. 

OTHER OPERATIONS 
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Other methods of using the disclosed apparatus 
will readily appear to those Skilled in the art to 
which it pertains after a Study of the above de 
Scription and the accompanying diraWingS. 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 liquid in vapor form Supplied to only 
the left side of the housing, as viewed in Fig. 2, 
through the conduit 0 with a compatible liquid 
such as a solvent or adhesive in liquid 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 i 62 Will 
be connected for precharging the web material 
and the electrode means i 65 is connected to pre 
charge the Smoke or vaporized liquid. The elec 
trode means i 67 and 5 Will be connected to the 
source of transfer voltage so that the Smoke or 
vaporized liquid 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 i 67 and 57, the opera 
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tion in this respect being Similar to that deScribed 
with respect to Operation V. The liquid enterS 
the apparatus, as imentioned before, through the 
conduit 95 and is Supplied fircTi be?Wyeen the 
members 82 and 83 as a thin filii Gi' ayer by ad 
justing the Sealing means Or InSite : , carried 
by the vertical plate member 83, silightly upward 
ly out of contact With the Cyline . This 
liquid Will then be disposed aS a coãütig Gr layer 
On top of the Web material Mili” and SuperimpOSed 
upon the yapolitized liquid, which Was transferred 
to the Web material and innbedded therein dur 
ing the passage through the electroStatic field 
existing betWyeen the electrode means i 67 and 5. 
The Said liquid layer may be firinly united with 
the Wyeb material and the previously applied va 
porized liquid by the action of the electroStatic 
field present between the electrode means 7 and 
58 and through which šthe Web material with the 
coating Substances thEire01 paSS. 
A coating of a licidi may also be applied tO 

Web materiali such as Mi’ pa SSing about the cylin 
der 25 by employing tine aparašus as described 
above, and as ShoWn in Fig. 2, SXKCept that neither 
Smoke nor vaporized liquid is introduced through 
the conduit || 37. In Such a Situaticin liquid is 
simply Supplied through the COindulit 33 and the 
iayer or coating thus applied to the Web ima - 
terial as it passes around the cylinder is firmly 
united or driven into the Said material by tine 
electroStatic field Of force between the electrodeS 

and 53. 
In addition to the above modes of operation 

of the apparatus ad 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 described may have portions 
thereof valried and other conventional device:S 
may be added thereto 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 Stuch as Mi and 
M” before the latter is conducted past the pre 
charge electrodes such as 5 and í 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, subsequent to Such passage, or both. 
For example, static eliminatorS and heating or 
drying means may be employed in conjunction 
with the Web material in a manner Similar to 
that indicated in my copending application Ser. 
No. 74,822 filed February 5, 1949. See also 
Huebner Patent 2,445,271 issued on July 13, 1948, 
Which illustrates Static eliminating means for CO 
operation with Web material in electronographic 
printing or coating processes. 

In view of these and 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 
scribed and ShoWin, but that theSe illustrationS 
and descriptions are only representative of prac 
tical embodimentS Of the inventi On. 

Having thus described the invention, I claim: 
1. The method Of producing a depo.Sit On a 

material Which comprises providing a perforate 
body, Supplying a first fiuid to One Side Of Said 
body in a manner Such that the Said fiuid exudes 
to the other Side of Said body, Supplying a Second 
fluid compatible With the first fluid to the Said 
other Side of Said body So that the fluids mingle 
on the Said Other Side, biringing the materiali 
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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. 

2. 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 çylinder, 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 simultame 
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 haw 
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. Suçh that the fiuid 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 fluid 
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 cylinder 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 cylinder in a manner Such that the Said 
fiuid exudes through the said perforate portions, 
supplying a, second fiuid 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 be produced on web material, a station 
alry housing surrounding 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 
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ly adjacent the surface of said cylinder and c0 
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 Surfaçe , 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 º 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 t0 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 eleçtrode 
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 therefirom, 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 cylinder, 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 there0f. 

10. An apparatus of the type defined in claim 
8 wherein the said Wiping means comprises a 
hollow cylindriçal member having a permeable 
wiping Surface rotatable about an axis extend 
ing parallel With the axis of said cylinder, and 
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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 fluid preS - 
sure to thereby blow liquid from Said Wiping 
surface and means to subject the exterior of Said 
wiping surface to a region of reduced fluid preS - 
sure to withdraw the liquid renmoved thErrefrom. 

11. An apparatus of the character dieSciribed 
comprising a hollow rotatable cylinder having 
passages therein adapted to conduct a, liquid from 
within saidi cylinder to the exterior Surface the l'e- 
of, a stationary housing Surrounding a. i portiOF) 
of the periphery of Said cylinder, Wipping mea, HMS 
adapted to cooperate With the curved exterior 
surface of said cylinder to reFinowe excess liquid 
therefrolm, means for guiding Wie i?tiateria in a 
path closely adjacent a portion of the SUITface of 
said cylinder, and mear:; for creating an ele3 
static field of force eXtending through the 
web material including a Éirst ei:Sciro de RealI3 
within said cylinder and a second electrode imeanS 
externally of said cylinder and spaced from the 
surface thereof to effect transfer of the liquid 
remaining on said, cylinder to saidi Web raterial. 

12. An apparatus as defined in claim 11 and 
wherein the said cylinder has raised portiONS Oín 
the periphery thereof corresponding to non 
image areas of an image to be produced and the 
said wiping means are so positioned as to remove 
liquid from the said raised non-image areas and 
assist in distributing the liquid in the image area.S. 

13. An apparatus of the character described 
comprising a holloW rotatabie cylindier haWiing 
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 liquid directly upon 
the exterior surface of Saidi cylinder, Wiping 
means adapted to cooperate With the CUP Wedi eX 
terior Surface of Said cylinder to rei mOve eXCeSS 
mingled fluid and liquid therefirom, means for 
guiding web material in a path closely adjacent 
a portion of the exterior surface of Said cyliin 
der, and means for creating an electrostatic field 
of force extending through the Said web material 
including a first electrode means within Said cyl 
inder and a second electrode means externally of 
said cylinder and spaced from the surface thereof 
to effect transfer of the mingled fiulid and licuid 
remaining on the exterior of Said cylinder to Said 
web material. 

14. An apparatus of the character described 
comprising a hollow rotatable cylindaer having 
passages therein adapted to conduct a, fluid frorn 
within said cylinder to the exterior SUrface there 
of, means for conducting a fluid into said Cylin 
der, a 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 c00perative 
relationship with the curved exterior Surface of 
said cylinder to remove excess Irmingled fiUid and 
liquid therefrom, rotatable Wiping Nimeans adapted 
to cooperate with the curved exterior 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 ImeanS 
within said cylinder and a Second electrode means 
externally of said cylinder and Spaced from the 
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Surface there0f to effect transfer of the liquid re 
maining on said cylinder to said Web material. 

15. The connbination aS defined in claim 14. 
and wherein the Said cylinder has imperVious 
raised portions On the Surface thereOf COrre 
Sponding With non-innage areas in the innage 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 froñm 
Within Said Cylinder to the eXterior Surface there 
of in areas representative of ii image areas of an 
image to be produced on Web material, a station 
ary housing Surrounding a portion of the periph 
ery of said cylinder, means in said housing adapt 
e?i to Supply a liquid to the Surface of Said cylin 
der, means in said housing adapted to Support 
Wipers in cooperative relationship With the curved 
eXterior Surface of Said cyliider to renove eXCESS 
mingled fluid and liquid from the non-i?nage 
areas thereof, irotatable Wiping means adapted to 
cooperate With the non-innlage aireas of the Suir 
face Of Said cylinder, milleans for giding Web Tin 
terial in a path closely adjacent a portion of the 
Surface Of Said cylinder, imeans cooperating With 
Saidi Web material to provide an electí?ical pre 
charge thereon prior to paSsage of Said Web Ima 
Étérial past a portioin of Said cylinde, means for 
greating an electroStatic field of force eXtending 
through the said web material including a, first 
electiode Hieans within Said cylinder and a, Sec 
od electro de means externally Of Said cylindel 
and Spaced from the Surface thereof, and imeans 
for in parting an electrical precharge to Said fluid 
and liquid before they are Subjected to the elec 
troStatic field Of force. 

17. An apparatuS of the chairacter described 
conprising a rotatable cylinder at least a, por 
tion of the curved Surface of which is formed by 
electrically conductive minaterial, means to guide 
We Inaterial ili a path eXtending aro Uind at east 
a portion of Said cylinder, a stationary housing 
en ClOSing a Segment of the curvedi Surface of Said 
cylinder and of the Web material guided there 
aroulind, Sealing Eneans adjacent the edges of Said 
hou Sing and cooperating With Said cylinder tO 
prevent the escape of a fluid, the said housig 
including Spaced inner and o Ulter Walls With the 
inner wall Spaced from the Surface of Said cylin 
der and provided with an Opening therethrough, 
Tímeans to COInduct Smoke into Said housiling inter 
rimediate the Said inner and outer Wallis thereof 
and at a point remote fr0m the Said opening in 
Said inner wall, means to Withdraw Signoke frorn 
the Space between Said inner Wall and Said cylin 
der at a point remote from said opening to there 
by callSe the Smolke to circulate betWeen, said Wais 
and betWeein Said inner Wall and Said Web Mate 
rial, and neainS for Creating an electroStatic field 
of force eXtending thi’Ough Said Web nataerial 
While the latter paSSes intermediate Said housing 
and cyliider to effect depositing of components 
Of the Smoke Up On the Web material. 

18. The COímbination as defined in cairn 17 
and Wherein the Said conductive imaterial on Said 
cylinder haS a configuration representative of an 
image to be produced upon the web ninaterial, the 
non-image areas on Said cylinder being for ined 
of electrical insulating material. 

19. An apparat?S of the character deScribed 
comprising a rotatable cylinder at least a portion 
of the Curved Surface of which is foiled by la 

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 outer walls with the 
inner 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 thereof 
and at a, point remote from the said opening in 
said inruer wall, means to Withdraw Smoke from 
the Space between said inner Wall and said cylin 
der at a, 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 alin 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 dep0Sited 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 cylinder and a second electrode 
means externally of said cylinder and spaced 
from the Surface thereof, whereby components of 
Said Smoke are mingled with the liquid on the 
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 

0 

15 

20 

25 

30 

4) 

60 

65 

70 

75 

32 
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 perWiOuS 
and other portions imperWious, the Said perWious 
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, meams 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 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 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 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 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 material 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 a rotatable cylinder at least a por 
tion of the curved surface of which is pervious 
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 prevent the escape of a fiuid, the 
Said housing including 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 a Hi?i 
outer walls thereof and at a point remote from 
the Said opening in said inner wall, raeans to 
Withdraw Smoke from the space between saisä 
inner Wall and said cylinder at a point remote 
from Said opening to thereby cause the smoke to 
circulate between said valls and between said 
inner Wall and Said cyliider, 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 a first electrode means 
Within Said cylinder and a second electrode 
meanS Supported eXteriorly thereof and Spaced 
therefr?m. 

30. An apparatus of the character described 
comprising a rotatable cylinder having portions 
of the curved Surface thereof pervious and otheir 
portions impervious, the said pervious portions 
representing the configuration of an image to be 
pr0duced On Web material, means to conduct 
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 a fluid, the 
Said housing including Spaced inner and outeur 
Walls With the inner Wall Spaced from the Surface 
of said cylinder and provided with an opening 
therethrough, means to conduct Smoke into Saidi 
housing intermediate the Said inner and outer 
Walls thereof and at a point remote from the Saidi 
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, mean.S 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 foirce eXtending through Said Web mate 
rial including a first electrode means Within Said 
cylinder and a Second electrode means supported 
eXteriorly thereof and Spaced therefirom. 

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 cylir 
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 cyli 
inder, means cooperating with Said cylinder to 
Substantially prevent the eScape of Simoke 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 eiec 
trode means Within Said cylinder and a second 
electrode means Supported eXteriorly of Said cyl 
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inder adjacent the Surface thereof but spaced 
thelrefrom so that Smoke introduced into said cyli 
imidler exul des through the Said perviotis portions 
thereof and is transferred to the said Yweb imate 
rial by the electrostatic field of force. 

32. The combination as defined in claim 3i 
and further comprising lumeans for electrically 
precharging the Smoke before i? issue:S tom said 
Cylinder, and means for electrically precharging 
the Said Web material before tine atter reaches 
Said cylinder. 

33. The combination as defined in claim 31 
ändi W7Ínerein the said curved surface of said cyl 
inder has both pervious and 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 alreas. 

34. An apparat?s of the character describedi 
Comprising a hollow rotatable cylindier, a sta 
tionary housing Surrounding a portion of the pe 
riphery of Said cylinder, sealing means inter 
mediate Said housing and cylinder piroviding a 
Substantially fiuid tight seal üherebetween, means 
in Said housing adapted to Supply a liiqt:id to the 
external Surface of said cylinder, inneanS in saidi 
hou Sing adapted to Support Wiping means in co 
Operative relationship with the curved Surface 
Of Said cylinder to remove excess liquid thelrefroin, 
means adiapted to conduct Smoke into saidi hous 
ing and through a, portion thereof adjacent t. 
Cur Ved Sul Fiface of Said Cylindel', 'otatable Yiliping 
means Supp0röed eXteriorily of Saidi nousing aindi 
adapüêd to cooperate With the curved Surface o 
Said cylinder, means for guiding Web Knatteria 
ClOSely adjacent ait least a portion of the surface 
Of Said Cylindier, electrode means Supported by 
Said housing and adapted to in Ampart an electrical 
precharge to the Web material prior to the guid 
ing Of Said Web material adjacent a, portior of 
Saidi cylindel', means for creating allin electrostatic 
field of force eXtending through the said vijeb 
limaterial including a first electrode means Witihiin 
Said cylinder and a second electrodie means ex 
ternally of Said cylinder and spaced from the sur 
face thereof, and imeans Supported by Said hous 
ing for imparting an electrical precinarge to said 
Smoke and liquid before they aire subjected to 
the Saidi electroStatic field of iforce. 

35. An apparatus as defi?led in claim 34. and 
Wherein ühe Said rotatable wipiling means is cyliin 
diricali with its axis extending paraillel with the 
akis of Said Cylinder and means to adjust ühe 
axis of Said rotatable Wiping means towards or 
away from Said cylinder. 

36. An apparatus as defined in claim 34 and 
further COmplisiing means for applying a. iiiuidi 
p1’eSSuire üto Said rotatable Wiping means to With 
dira. W excess liquid therefirom. 

37. An apparatus as defined in claim, 34; andi 
Wilherein the Said imeans in Said housing for sup 
porting Wipiling imeans include resilient clip 
Ileans extending longitudinally of Said cyliider 
Wilheireby Wiping Means may be readily appliedi 
and removed. 

38. An apparat US as defined in claim 34 and 
Wherein the Said hot Sing includes Spaced ininer 
and Outer Walls With the inner Wali spaced fron 
the Sürface Of Said Cylinder and provided With 
an opening therethrough, the said means to con 
duct Smoke into Said housing comprising conduit 
?near1S eXtending therein from the exterior of the 
housing to a point intermediate said inner aind 
outer Walls and remote from the said opening 
in the Said inner Wall, and means to withdraw 
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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 adjacent said cylinder. 

39. An apparatus as defined in clainn 34 and 
Wherein the means to supply a liquid to the Said 
Cylinder comprise a pair of spaced plates sup 
pOrted by Said housing and extending longitudi 
naly 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 
tWeein the Said plates, and means adjacent the 
inner edges of Said plates cooperating With the 
Surface of Said cylinder to prevent excessive lat 
eral fioW7 of the liquid over the surface of said 
cylinder. 

40. 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 frOnn each Other and With the Said imeains 
for Supplying liquid to the said cylinder extend 
ing between the Said arcuate portions and se 
CU red thereto. 

41. An apparatus as defined in clainn 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 extendiing 
longitudinally of Said cylinder in Spaced rela 
tionship and secured to the adjacent edges of 
the Said tWo arcuate portions. 

42. An apparatus as defined in claim 34 and 
Wherein the means for imparting an electrical 
p'eCharge to Said Smoke and liquid before they 
are Subjected to the said electrostatic field of 
force include electrode means supported by said 
housing adjacent said cylinder, and other elec 
trode means supported within said cylinder and 
insulated from the said first electrode means. 

43. An apparatus as defined in claim 34 and 
further comprising an electrical circuit inter 
CONHecting 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 clainn 34 and 
further comprising an electrical circuit inter 
COŽilinecting the Said electrode means for produc 
ing an electrostatic field of force to a source of 
direct current electrical energy and for inter 
CCKnnecting the said electrode means for produc 
i?ng precharges to a source of direct current elec 
trical energy of lower potential than that ap 
pilied 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 energy to selectively 
change the polarity and potentials of said elec 
üirode imeans. 

45. În an apparatus of the character described, 
a holising adapted to SU 'round 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 elongated 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 

5 

| 5 

4) 

4 5 

5 5 

6) 

70 

75 

36 
members, sealing means carried by said housing 
and adapted to cooperate with the cylinder about 
which it is placed, means adapted to Supply a 
liquid to the space between said pair of elongated 
members, ?neans adjacent the lower edges of 
Said elongated members adapted to cooperate 
With the adjacent surface of a cylinder to regu 
lait? tine quantity of liquid supplied to the Sur 
face of the cylinder from the liquid retained be 
tween saidi elongated members, means in saidi 
hotsing adapted to cooperate With the Surfa?e of 
Said cylinder to remove excess liquid therefirom, 
eiectrode means supported in said housing adja 
cenü ü?tne surface of the cylinder, means to pro 
vide a ÍfioW of smoke through Said housing adja 
cent at least a part of the surface of a cylinder 
about which the housing is positioned and 
through the region of said electrode means, and 
electrode rimeans carried by Said housing and 
adapted to precharge said web material prior to 
Novement thereof adjacent said cylinder. 
46. The combination as defined in claim 45 

and wherein the means within Said housing for 
removing excess liquid from a cylinder positioned 
therein comprise a pluraliity of clip members 
mounted on the inner Walls of Said housSing iín 

Spaced relationship and adapted to removably 
Support longitudinally extending Wiping means 
in cooperative relationship with the Surface of 
Said Cylinder. 

47. Ain apparatus of the character described 
comprising a first hollow rotatabie cylinder, a 
plurality of separate electrode members station 
arily Supported in said cylinder and extending 
longitudinally therein in angularly spaced re 
lationship and insulated from each other, a sec 
oni hollow cylinder rotatably Supported adja 
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 
cyjinder, means carried by said housing and 
adapted to Supply a liquid to the Surface of Said 
first cylinder throughout substantially the entire 
ilength thereof, wiping mimeans supported by said 
housing and cooperating With the Surface of Said 
first cylindeir to remove excess liquid therefrom, 
means adapted to supply a fiuid to the interior of 
Said first cylinder, electrode means Supported in 
Said houSifig adjacent the Surface of Said first 
Cylinder, means to provide a flow of Smoke 
through said housing adjacent at least a part of 
the Surface of Said first cylinder and through the 
region of said last-mentioned electrode - Mimeans, 
mieans to selectively guide web material through 
Said houising and about Said first cylinder or be 
üWeen Said first aind second cylindel's Without 
passing through said housing, electrode means 
carried by Said housing and adapted to pre 
Cihaige Said web material prior to movement ad 
ja Cent Said first cylindeir, and means to selective 
y connect certain of Said electrode imeans to a 
Source of high potential direct current electrical 
energy to provide an electrostatic field between 
Said certain electrodes capable of transferiring 
fluidis and depositing them upon web material 
and to Seiectively connect others of said elec 
trodes t0 a Source Of direct current electrica en 
ergy of lower potentia? to provide electrica pre 
charges on said 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 imeans. 

49. An apparatus of the character described 
comprising a first holloW rotatable cylinder, a 
plurality 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 cylinder rotatably supported adja 
Cent Said firSt Cylindier With the axes of Said Cy 
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, 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 
Cull'ed to One of the Said elongated members re 
Spectiveiy, Sealing means between said housing 
and Said firSt Cylinder, means adapted to Supply 
a liquid to the Space between said pair of ellon 
gated members, means adjacent the lower edges 
Of Said elongated members to regulate the quan 
tity of fluid supplied to the surface of said first 
cylinder froin the fluid supplied between said 
elongated members, wiping means supported by 
Said housing and cooperating with the surface of 
said first Cylinder to remove excess liquid there 
from, means adapted to supply a fluid to the in 
terior of Said first cylinder, eiectrode 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 a 
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 pa SSing through said housing, elec 
trode means carried by said housing and adapted 
to precharge Said web material prior to move 
ment adjacent Said first cylinder, and imeans to 
Selectively connect certain of said electrode 
means t0 a Source of high potential direct cur 
rent 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 said 
electrodes to a source of direct current electrical 
energy Of l0Wer potential to provide electrical 
precharges on said web material and said fluids. 

50. An apparašus as defined in claim 49 and 
Wherein the means to provide a flow of smoke 
through Said housing includes conduit means 
adapted to introduce Smoke into the space be 
tween Said inner and outer walls at a point spaced 
frCm an Opening through Said inner wall, and 
meams to Withdraw Smoke from the space between 
Said inner Wall and the surface of said cylinder, 
the last-named means being located at a point 
remote from 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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38 
selaectively connectible to a Source of electrical 
energy to pirovide an eiectrical precharge On the 
Smoke prio1' to itS introduction into the Space 
adja Cent Said Cylinder. 

52. An apparatui S of the character described 
COinpiirising a first hollow rotatable cylinder, a 
pilitality of Separate electrode memberS Station 
arily Supported in Said Cylinder and existeinding 
longitudinally thereon in angularly Spaced rela 
ticnship and i Sulaited f'Om each other, a Second 
holilow cylinder rotatably Supported adjacent Saidi 
first cylinder v'ith the axes of Said Cylinders ex 
ütending parale, an electrode member Stationarily 
Supported in Said Second Cylinder in a position 
Substantially opposite One of Said elect l'odie "nem 
bei's in Said first cylinder, a housing Surrounding 
a portion of Said first cylinder, the Said housing 
comprising tW7O arcuate portion S each including 
tºjo Spaced Walls extending longitudinally of Said 
frr:Si, cylinder With adjacent edges of the tWo poli'- 
tionS spaced from each other, a pair of elOngatedi 
members extending longitudinally of Said first 
cylinder in parallel Spaced relationship, the ad 
jacent edges of each of the WallS of Said arcuate 
portions being Secured to One of the Said ei Ongated 
members respectively, sealing means between Said 
housing and Said first cylinder, meainS adapted 
to Supply a liquid to the Space between Said pair 
of elongated mempers, means adjacent the lOWei” 
eiges of Said elcIngated memberS to regulate the 
quantity of Íiuid supplied to the Surface of Said 
first cylinder from the fluid Supplied between Said 
eicingated MEmbers, imeans in Said housing 
adapted to removably Support Wiping meainS for 
cooperation with the Surface of said first cylinder 
to l'emove eXcess fituid thelrefl'Om, meainS adapted 
to Supply a fiulid to the interior of Said first Cylin 
der, 1rotata bie wiping means Stipported exteriorly 
of Said housing aindi Selectively engageable With 
Said first cylinder to l'em?Ve SurpluS liquid there 
from, electrode Inearins Supported in Said holl Sing 
adjacent the Surface of Said first Cylinder, mean S 
to provide a filo77 of Siriloke through Saidi ho?Sing 
adjacent at least a. part of the Surface Of Said first 
cylinder and through the region of Said last men 
tiomed electrode imeans, imeans to Selectively guide 
žyeo Material through Said housing and about Said 
first cylinder or between said first and Second 
cylinders without passing through Said hot Sing, 
electrode minean S carried by Said hCUSing and 
adapted to precharge Said Web material prior to 
movement adjacent said first cylinder, and means 
to selectively connect certain of Said electrode 
imeans to a source of high potentiali direct cur 
rent electrical energy to provide an electrOstatic 
field betWeen Said certain electrodes Capable üli 
transfeirring fluids and dep0Siting thêm Up Cill Web 
material and to selectively connect others of Said 
electrodes to a source of direct current electrical 
energy of lower potential to provide electrical pre 
charges on Said web material and Said fluids. 

53. The conbination aS defined in clainn 52 and 
Wherein the Said rotatable Wiping meanS includes 
a hollow cylindrical Mnember rotatably Supported 
exteriorly of Said houSing With the aXis of Said 
member eXtending parallel with the axis of Said 
first cylinder, imeans providing a fluid permeable 
Wiping Surface On Said Cylindrical member, aínd 
means to apply fluid pressure to the interior of 
Said Cylindrical member to force from Said wiping 
Surface the liquid remoVed thelreby 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 fromi the said rotatable wiping means 
by the fluid pressure applied thereto. 
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