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METOD FOR, MAKING SHEET OR, WEB 
MATTERAL 

William C. Huebner, Mianmaroneck, N. Y., assignor 
to. The Huebner Company, Dayton, Ohio, a cor 
poration of Ohio 

Application April 4, 1951, Serial No. 219,290 
(C. 17-93) 1. Caim. 

This invention relates to improvements in 
a. method of making Sheets or WebS. 
The invertion contemplates producing Sheets 

or webs similar to paper, cloth, linen, felt, asbes 
tos, or other fibrous-like sheets of Webs from 
deposits of compositions in liquid, semi-liquid 
or mobile liquid particle form and containing 
electrically chargeable and ionizable fibrous-like 
materials and Which COImpositions are then COn 
ditioned, driedi. Or Set. 
The invention also conštemplates making 

sheets or webs from cellulose nitrate, cellulose 
acetate, resins, synthetic resins or other Suitable 
plastic compositions in liquid, semi-liquid or 
mobile liquid particle form and containing elec 
trically chargeable and ionizable material by de 
posits of the compositions and which deposits 
are then conditioned, dried or set. 

TFhe: invention further contemplates produc 
ing sheets or webs from any other composition 
containing electrically chargeable and ionizable 
material and which composition can be deposited 
in liquid, semi-liquid or mobile liquid particle 
form and then conditioned, dried or set. 
- The invention further contemplates produc 
ing sheets or webs from compositions contain 
ing º magnetically responsive material, such as 
metal particles or powder, and which composi 
tios can be deposited in liquidi, Semi-liquid Or 
mobile liquid particle form and then conditioned, 
dried or Set. M 

The; term “Web” aS used herein deSignateS a 
ribbon of the material of Substantial length and 
which can be wound, upon a drum while: the 
term “Sheet” aS used herein designates a rib 
bon of the material which is of relatively short 
length and wherein the separate Sheets must 
be stacked as distinguished from being con 
tinuously wound On a drum. 
This application is a continuation-in-part of 

my application Serial No. 40,374, filed July 23, 
1948, and now abandoned, which WaS a division 
of my copending application Serial No. 649,315, 
filed February 21, 1946, now Patent No. 2,615,822, 
issued October 28, i 1952, which, in turn, is a 
continuation-in-part of my application Serial 
No. 533,500, filed May 1, 1944, now abandoned. 
The method contemplated by the invention 

employs a principle, which is altogether novel 
aad therefore there. is no adequate term now in 
use covering this principle. Consequently I have 
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originated a new term for the principle employed 
in the method contemplated and which term is 
“electromigratetics.” The term may be defined 
as follows: M 
“The science of subjecting compositions in liq 55 

2 
uid, Semi-liquid or mobile liquid particle forma 
and containing magnetically responsive mate 
rials or materials l'endered magnetically respon 
SiWe by being electrically charged and ionized 
to electromagnetic force to cause the migration 
of the compositions from a retaining element 
Ü0 a receiving Surface by the lines of force of 
the magnetic field or fields of Said electromag 
metic force and under Substantially atmospheric 
Conditions.” M 

Am Object of the invenition is to provide an 
im ProWed i Method for making sheets or webs of 
the ciharacter referred to, rapidly, economically 
aind With controlled uniformity of thickness and 
texture in accordaince with desired character 
iSÜticS. 
Another object is to provide an improvedi 

Mmeüh0d for making sheets or webs of the char 
acter Specified and Wherein the sheets or webs 
Callin, be produced in One continuous operation So 
aS to consist of a Single deposited layer or of 
a piturality of larminatedi deposited layers of the 
Samle COÍîmp?Sition O' of different compositions 
With the layers being of the same or different 
thicknesses as desired. 
AnOther object is to provide a method for 

makang sheets or webs and which method can be 
USed With equial facility for making fibrous-like 
sheets Or Webs or for making film-like sheets 
Or WebOS or for pr0ducing coatings On previously 
formed SheetS Or WebS. 
AnOther Object is to proWide a method for 

making Sheets or Webs and Wherein the sheets or 
Webs SimultameOüsly with their production may 
be reenforced by a reenforcing element integrated 
thereWith Or embedded therein. 
Another object is to provide an improved 

methodi of forming upon a receiving or reen 
forcing barSe material Or element a layer Or 
Coating of predetermined thickness of a compo 
Sition containing magnetic responsive or elec 
trically chargeable andi ionizable material andi 
Which COmp?SittiOm is transferred to and de 
p0SitEdi lipOn the base material Or element while 
in liquid, Semi-liquid or mobile liquid particle 
fOrm, by the lines Of force of an electromagnetic 
field of force and thereafter is conditioned, diried 
or set. 
Another object of the invention is to provide 

a nethod of making Sheets Or WebS from com 
positioÍS in liquid, Semi-liquid or mobile liquid 
particle form and Containing magnetically re 
Sponsive or electrically chargeable and ionizable 
material and Wherein the composition is trans 
ferred from a supply source and is deposited on 
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a movable Support by the lines of force of an 
electromagnetic field or fields of force aind created 
at a predetermined location or locations rela 
tive to said movable Support. 

Further and additional objects and advantages 
not hereinbefore specified will become apparent 
during the detailed description of the method 
and of an apparatus for carrying out the method 
and which apparatus is illustrated in the ac 
companying drawings, wherein 

Fig. 1 discloses, partially in front elevation and 
partially in section, an apparatus capable of per 
forming the method of the invention aindi Which 
apparatus, in this instance, is Shown as compris 
ing three composition deposit stations of Such 
character that the composition can be deposited 
at only one of the stations or at a plurality of the 
stations as desired, depending upon the character 
of the Sheet or web to be produced, i. e., if it is to 
be of a, single thickness of compGSition Or Of a 
plurality of layers of the same composition or 
different compositions. 

Fig. 2 is a Sectional View taken Substantially 
on line 2-2 of Fig. 1 looking in the direction of 
the arroWS. 

Fig. 3 is a view on an enlarged Scale of a, por 
tion of Fig. 1, i. e., the left hand dieposit station 
of Fig. i, but shows a different form of movable 
Support from which the composition is deposited 
than does Fig. 1. 

Fig. 4 is a fragmentary enlarged View of the 
belt or movable support of Fig. 3 showing a deposit 
thereon of a composition containing fibrous ma 
terial, Such as papel' Or the like, and discloSing 
the manner in which the Suction drums operate 
to remove moisture from the con?aposition and 
belt. 

Fig. 5 is a view similar to Fig. 4 but illustrates 
a reenforcing element integrated with the de 
posited composition, in this instance said eleinent 
being embedded in the composition. 

Fig. 6 is a fragmentary sectional view taken 
substantially on line 6-6 of Fig. 3 looking in the 
direction of the arrows, and 

Figs. 7 and 8 are diagrammatic illustrations, 
respectively, of the manner in which the compo 
sition is deposited on the movable support When 
the composition retaining element is stationary 
and when said element is oscillated transversely 
Of the Support within the electromagnetic field. 
The apparatus disclosed in the drawings and 

capable of carrying out the method comprises a 
base il 3, which is provided adjacent its right hand 
end and along its longitudinal edges with up 
Standing Side walls i . The upper edges of the 
Side Walls i support Spaced upwardly extending 
Standards 2, there being in the present illustra 
tion three pairs of Said standards since, for pur 
poses of illustration, the apparatus will be de 
Scribed as having three composition transfer and 
deposit stations. However, it will be understood 
that a different number of such stations may be 
provided as desired. 

Each pair of Standards 2 supports between its 
Upper end a main or reServoir tank 3 Which holds 
the liquid, semi-liquid or mobile liquid particle 
composition containing magnetic responsive ma 
terial or Imaterial which becomes magnetically 
responsive When electrically charged and jonized 
and which composition is to be transferred and 
deposited and formed into a sheet, web, layer 
or coating. Each tank 3 is provided on its un 
dierside With a valved outlet i 4 to which is con 
nected one end of a flexible hose. 5. Each stand 
ard I2 intermediate its top and lower ends is pro 
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4 
vided with a bayonet slot i 6 to receive and mount 
therein trunnions T formed on the opposite ends 
of a removable intermediate and Smaller supply 
tank S, see Fig. 2. 
The lower end of each flexible hose 5 is con 

nected to the inlet of a supply tank 8, where 
fore a regulated amount of the composition can 
flow from the l'eservoir 3 through the valved 
outlet i 4 thereof, through the hose i 5 and into 
the Supply tank 8. The supply tank 8 on its 
underside is provided with a series of longitudi 
nally Spaced vertically eXtendig nozze:S ) while 
each tank i 8 is at its inlet connected to a Sep 
arate conduit 20 that extends to a regulated 
Source of supply of pressure fluid, wherefore reg 
ulated pressure can be created in each tank 8 to 
cause a greater or lesser flow of the composition 
through the nozzles 9. It will be understood 
that the pressures in the various tanks 8 may 
be independently and separately regulated So as 
to provide for a greater flow from one of the 
tanks than from the Other. In addition, the Com 
position in one of the tanks may be of a different 
liquid consistency from the composition in an 
other tank and hence different pressures would 
be required to produce the desired outward flows 
of the two different compositions. A pressure 
gauge 2 f is provided for each supply tank 8 
So the operator can determine when the desired 
presSures have been created for each of the sup 
ply tanks. 

Each pair of standards 2 supports an inclined 
plate 22 which extendis beneath the row of outlet 
Inozzles 3 and each plate 22 may be provided with 
Suitable means for heating the same as, for in 
Stance, an electric heater 23. It will be under 
Stood that in Some instances the composition 
will be of such character that it is desirable to 
heat the same as it flows along the inclined plate 
22, either to maintain the composition in the 
proper liquidi consistency or to facilitate the flow 
thereof onto a composition retaining element 
later to be referred to. 
AS previously stated, the apparatus embodying. 

the invention effects the transfer of the º com 
position to and the deposit thereof on a movable 
Support by means of the lines of force of an elec 
tromagnetic field of force. In the present ma 
chine there are three units disclosed for creating 
three separate electromagnetic forces and each 
of these units is identical with the others and 
hence only one need be described in detail. 
The standards of each pair of standards 2 are 

provided on their adjacent faces with bossed 
OpeningS in Which a Supporting rod 24 is mounted 
for limited endiwise movement, said rod being 
held against rotation in the openings by pins 25, 
see Fig. 6, carried by the rod and located in slots 
formed in one of the bosses. The rod 24 mounts 
a clamping member 26 and which in turn is se 
cuired to and supports a vertically extending com 
position retaining element 29 extending longi 
tudinally of the rod and provided at its lower end 
with a longitudinal series of comb-like fine 
pointed teeth 30. The composition retaining elle 
ment 29 is spaced slightly from the lower longi 
tudinal edge of the plate 22, wherefore compo 
sition on the plate 22 can flow down said plate 
and onto the retaining element and thence to the 
comb-like teeth 38 thereof whereon it will be held 
or retained by capillary action. 
A Second supporting rod 33 is rigidly supported 

by the walls f i and mounts throughout its longi 
tudinal length a series of electromagnets 35 pro 
vided with field bars. 36 shaped to provide i sharp 
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e?ges that are slightly spaced apart with the 
center of the spacing vertically in line With 
the points of the teeth 39 of the retaining elle 
ment 29. The magnets 35 are connected to a Suit 
able Source of electrical energy as Will later be 
explained and When energized Will create a mag 
netic field of force betWeen the field barS 36 and 
including the Space betWeen Said field barS and 
the points of the teeth 30 of the retaining elle 
ment 29. As Will later be explained, the lines of 
force of the electromagnetic field or fields of 
force act to cause the migration of the composi 
tion from the teeth 30 of the retaining element 
29 through the Space and onto a movable sup 
porting member later to be referired to. 
The Supporting rod 33 and IrmagnetS 3 are 

mounted Within a Supporting cylinder 3 rotat 
ably Supported in and preferably insulated from 
the side walls i , with the field bars 35 of the 
magnets closely adjacent to the inner circum 
ference Of the Cylinder. inaSmUch a S there are 
three units in the apparatus disclosed, three 
such cylinders 37 are illustrated and such cyl 
inders contact the underSide of and Support the 
Innovable member upOn Which the Compositio iS 
deposited to maintain the desired Spacing be 
tween the member and the retaining element 29, 
such member being illustrated as an endless belt. 
The retaining element 29 and the series of elec 
tromagnets are of Such longitudinal length that 
they extend Substantially the full transverse 
Width of the endless belt or other movable Sup 
port. 
The side walls i l adjacent their left hand 

ends as Wiewed in Fig. 1 rotatably Support a diriW 
ing roller 38 and an idler roller 39 arranged par 
ale to each Other With the rolie 3) Space Wer 
tically above the roller 38. The walls i 1 adjacent 
their right hand ends rotatably SUIpport idier 
rollers 40 and A Which also are arranged in 
vertically spaced parallelism and are noul Inted for 
adjustment in a horizontal plane. The rollerS 
38, 39, 40 and 4 are adapted to Mount Warious 
forms of endleSS belts later to be referired to and 
which constitute the movable Support for the 
deposited composition, it being Understood that 
the adjustment of the rollers 40 and ; in 
the horizontal plane proWides the proper tautineSS 
to the endleSS belt. 
The roller 38 is driven by a variable Speedi motor 

unit 42, See Fig. 2, Which may hawe a geared re 
duction embodied therein, while the Shaft on 
which Said roller 38 is moUnted is operatively 
connected by Suitable drive trains indicated ait 3, 
and each trait includes a clutch and a rotatable 
cam druim 4, see Figs. 2 and 6, hawing a cam 
groove 45 in which travels a follower carried by 
a reduced portion is of the rod 24. 

It Will be understood that the Shaft Of the 
roller 38 is thus operatively connected With each 
of the rods 24, and hence when Said shaft is 
rotating and the clutch of each train is engaged 
each rod 2 Will be given a, predetermined limited 
endWise oscillating moyennent With a reSuitant 
oscillating movement of the retaining element 29. 
The purpose of this arrangement Will be ežK 
plained later. 
As previously stated, the composition is de 

posited on the movable support which is in the 
form of an endleSS belt, the deposit being made 
either directly on the Support or upon a re 
ceiving or reenforcing base element or Member 
traveling over or upon Said Support. 

1. In Fig. 1 the endless belt is shown - as a thin 
smooth or polished steel or metal belt 47 ex 
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6 
tending around the rollers 38, 39, 40 and 4 and 
driven by the roller 38. This form of belt will 
be employed in the apparatus when producing by 
the method sheets or webs of felt-like composi 
tition. 
When sheets or Webs from liquid, sentai-liquid or 

mobile iiquid particle compositions containing 
electrically chargeable and ionizable fibrous or 
pulp materials by the method a foraminotus endi 
less belt is used in place of the steel belt 47 and 
Such foralinOUS bet is indicated at 8 in FigS. 3, 
4 and 5 and consists of a layer of felt or other 
Suitable and Similar naaterial interposed between 
fine Screened nesh. - It Will be understood that 
the purpose of Using Such a belt is to allow the 
moisture to be WithdraWin from the composition, 
previously deposited on the belt by the elec 
tromagnetic field of force between the field bars 
of the electromagnets so that the fibers of the 
composition will be felted together when the 
compositior is driedi. 
The compositions which may be employed in 

the apparat US and in the practice Of the method 
are in liquid, semi-liquid or mobile liquid particle 

35 form and contain magnetically responsive mate 
rial or material Which becomes magnetically re 
Sponsive when electrically charged and ionized in 
Stich a proportior that the ionization Of Said 
Materia! Under electrica influence renders the 
Composition mobile and SuSceptible to migration 
from the retaining element 29 to the belt under 
the influence of the magnetic lines of force of 
the electromagnetic field of force and tunder Sub 
Stantially nOrrial atmospheric conditions. It is 
known that When certain materiais are i elec 
trically charged they are ionized and when mobile 
become SuSceptible to the action of a magnetic 
field of force and advantage is taken of this 
phenomenon in the practice of the method emi 
bodiying the invention. AS illustrative of Such a 
composition reference is made to a liquid, Semi 
liquid or mobile liquid particle composition con 
taining electrically chargeable and ionizable fiberS 
and wherein the proportion of fibers present im 
the composition is from 60 to 70% while the liquid 
content of the composition would range from 30 
to 40 %. 

It Will be noted that the il Strated COmp?Si 
tion referred to differs Substantially from ordi 
nary paper pulp as used in the conventional man 
ufacture of paper Since SUIch paper pulp contains 
only tein or less percent of fibrous material and 
ninety or a greater percent of liquid. The low 
liquid content of the compositions Which it is 
contemplated using in the apparatus by which 
the method of the present invention is carried 
out provides the decided advantage that the dep 
osition of the composition can be quickly dried, 
conditioned or set, particularly as compared to 
deposits of ordinary paper pulp. 

It is proposed to employ tWo Series Of rotatable 
tubes 4;9 which are supported by the side Walls i 
and extend transversely of the endless belt with 
the tubes of one series located intermediate the 
cylinders 3 and contacting the Upper side of the 
upper reach of the beit, While the tubes of the 
other Series are positioned to Contact the upper 
Side of the lower reach Of the belt. Each tube 49 
is provided with a plurality of circularly Spaced 
Series of longitudiniaily Spaced radially eXtending 
ports 50 which are adapted to register as the tubes 
rotate With longitudinally Spaced pa SSages 5 
formed in a stationary eiongated noZZle 52 that 
extends longitudinally within the tube as clearly 
ShoWn in the diraWings. . 
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* The passages 5 in each nozzle 52 communi 
cate with a longitudinally extending bore 53 in 
the nozzle and said bore 53 is connected to a suit 
able suction device 53a, wherefore the nozzles and 
tubes act to Withdraw the moisture from the belt 
and particularly from the foraminous belt shown 
in Figs. 3, 4 and 5 and the composition deposited 
thereom. It Will be understood that when the 
imetal belt 41 is used as the composition support 
ing member the Suction deWices just described 
need not be Operated. 
A Series Of air pipes 54 is located beneath the 

lower reach of the endless belt and said pipes 
extend transversely of the belt and are provided 
With a plurality of longitudinally spaced radially 
projecting outiet nozzles 55. The pipes 54 com 
municate With a manifold conduit 56, see Fig. 2, 
and Said manifold conduit 56 is in communica 
tion with a Suitable source of supply of hot, warm 
Or colid air Under pressure depending upon the 
type of Composition which is being formed into 
Sheets or WebS and such air blasts act on the com 
position on the belt 47 or the belt 48 to condition, 
dry Or Set the Same as the case may be. 
The Walls i i just to the left of the roller 38 

Support a SUitable separating device 57 which 
separates the conditioned sheet or web from the 
belt, it being noted that a supporting roller 58 is 
rotatably carried by the walls i 1 directly beneath 
the roller 38 to support the sheet or web as it is 
Separated from the belt. 

If sheets are being produced by the apparatus 
the separated sheets will be carried over a suitable 
horizontal conveyor and through a drier and then 
stacked. However, in the apparatus shown in 
the draWing, a web is illustrated as currently be 
ing produced by the apparatus and the separated 
Web W (Fig. 1) passes through a drier chamber 
InOW to be described and is wound upon a drum or 
reel 5S rotatably Supported by suitable standiards 
60 projecting upwardly from the base ü, it being 
Lunderstood that said reel can be driven in any 
Suitable manner well known in the art and at the 
prOper take-up speed. 
The drier chamber through which the Web. W 

passes includes side walls i la extending upwardly 
from the base il 9 and merging into upwardly pro 
jecting Standards 6 i which rotatably support at 
their upper ends rollers 62. The Walls i a ro 
tatably Support adjacent the base of the stand 
ards 6 i rollers 63 and the web W is reeved around 
the rollers 63 and 62 so as to provide a pluraliitty 
of reaches of the Web within the housing 6 of 
the drier chamber. The Walls i la and the hous 
ing 64 Support air pipes 65 similar to air pipes 
54, with the outlet nozzles of said pipes directed 
t0 eject blasts Of air or other drying medium into 
the drying Chamber and along both sides of the 
web at each of the reaches thereof. The housing 
64 is provided With a stack 66 that communicates 
With the interior of the housing 6 through the 
Opening 6 to draw away the moisture-laden air 
from the drier. Also, if desired, an air pipe 65 
may be So located that the air blasts from the 
nOZZleS Will engage the upper side of the web in 
termediate the drive roller 38 and the right hand 
roller 63 as viewed in Fig. 1. 

It will be understood that in place of the adr 
pipes 54 and 65 other suitable drying or condi 
tioning devices might be employed to raise or 
lower the temperature of the Sheets or Webs to 
effect the conditioning, drying or setting thereof 
to enable the sheets or Webs to be handled. It Will 
also be understood that when said sheets or webs 
are stripped from the belt they will by that time 
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8 
have attained sufficient strength to permit them 
to be reewed through the drying chamber and 
wound upon the reel 59 or in the case of sheets to 
be handled and Stacked. 

In addition, it Will be appreciated that at the 
Start of the operation of producing the web a 
sufficient length of the web will first be produced 
until a Short length thereof has been stripped 
from the belt by the separating element 57 and 
that Such short length can be attached to a suit 
able lead-in strip Which is connected to the reel 
59 and is reeved around the rollers of the drying 
chamber and thus the newly formed web can be 
reeved around the pulleys of the drying chamber 
ad Otto the reel 59. 
The left hand upper corners of the WallS , aS 

Wiewed in FigS. 1 and 3 have supporting arms 8T 
Upwardly eXtending therefrom and Which rotat 
ably mount at their upper ends a roll 85 of a suit 
able reenforcing or receiving base material or 
element as, for instance, open mesh screen or 
cloth. 84 and Said screen or cloth extends around 
a guide roller 86 carried by the supporting arms 
8 and vertically adjustable by adjusting means 
indicated at 88. The adjustment of the roller 
856 is for the purpose of providing desired spac 
ing, if any, betweem the reenforcing or receiving 
material 84 and the endless belt and said material 
eXtends over the upper reach of the endless belt 
and around the rollierS 4 andi 4 . The reenforc 
ing Or receiving material is utilized when it is de 
sired to have the Same integrated or coated with 
or embedded in the composition containing the 
magnetically responsive or electrically chargeable 
material that is deposited on the belt to form a 
sheet or Web including the base material or elle 
ment and the dep0Sited composition and this is 
clearly indicated in Fig. 5. 

It will be understood that the reenforcing or 
receiving base material or element can be ar 
ranged to lie directly on the belt and to have the 
composition deposited thereon and integrated 
thereWith in the form of a coating or in other 
instances the reenforcing material can be spaced 
from the belt and the composition dieposited 
S0 aS tO embed the reenforcing material therein. 
The adjustment of the pulley 86 determines the 
Spacing Of the base material or element from 
the belt at the first deposit station and there 
after the base material is held im proper rela 
tionship to the belt by the composition deposited 
at the first deposit station. 

It Will be understood that in those instances 
Where the base material or element is employed 
Saidi material can first be reeved through the 
drying chamber and onto the reel 59 before 
commencing to deposit the composition upon the 
base material and hence the base material will 
in this in Stance act as the leadi for the Web. 
The “on” and “off” switch 68 may be located 

in the lead 69 of the electrical circuit of the field 
Windings of the electromagnets 35, the other lead 
Of Said circuit being the lead . It Will be un 
derStood that the leadis 6 and 0 extend to a 
Suitable Source of Supply of electrical energy 
and that the main “on” and “off” Switch 68 
can be manually operated or automatically 
operated at predetermined time intervals, and 
particularly When the apparatus is being em 
ployed to produce sheets, it being understood 
that when the electricai circuit is interrupted 
and the field windings of the electromagnets de 
energized no composition Will be deposited on the 
belt and thus the length of the sheets can be 
controlled. 
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“... In order to ionize the electrica?y chargeable 
materials in the compositions to render the same 
mobile and thus magnetically responsive and 
thus to effect the transfer of the composition 
from the retaining element 29 to the belt or to 
the i base material or element under the action 
of the electromagnetic field or fields of force it 
is proposed to impreSS On the electrically charge 
able materials of the compositions on the re 
taining element - 29 and to impress on the beit 
and the base material an electrostatic charge 
With a resultant electroStatic field of force eX 
tending to the belt and including the compo 
"Sition on the retaining element. As already 
stated, the electrical charge impressed on the 
electrically chargeable materials of the compo 
SitiOnS On the retaining element 29 causes Such 
materials to be ionized and the electrostatic 
field of force established by the charges on the 
COmp0Sition and the belt initiates migration of 
the composition and renders the mobile compo 
Sition Susceptible to the electromagnetic forces, 
With the result that migration of the composition 
from the retaining element to the receiving mem 
ber is initiated by the electrostatic field of force i 
and then finally is effected under the influence 
of the electromagnetic field or fields of force 
“combined with the influence of the electro 
Static field Of force. 
A terminal i is located closely adjacent to the 

retaining element 29 and is connected by a lead 
2 t? the contact 3 Of a reverSer SWitch . A 

terminal 5 is located closely adjacent to the 
Upper Surface Of the belt in advance of the t’ai IS 
fer zone and is connected by a lead 7 to the 
contact 77 of the reverser switch F4, An adjust 
able rheOStat 3 iS located in the lead . The 
COntactS 3 and i Of the reVerser SWitch F are 
connected, respectively, with the contacts 7 and 
8 Of Said Switch, while the movable Svitch ollade 
iS connected With leads 8 and 2 that eXtend to 
a, SOurce Of high potential electrica energy and 
in Which leadS is located a Main “On” and “off” 
switch 83. It will thus be seen that the polarities 
of the terminals 7 and 5 and the voltages im 
preSSed thereon can be Selected by the reverse 
switch 4 and the adjustable rheostat 8 and 
Said polarities and Voltages Will be selected in ac 
cordance with the particular electrically charge 
able material in a given composition, that is de- '' 
termination Will be Made aS to the fost effec 
tive polarity and Voltage for ionizing the elec- i 
trically chargeable material in order to initiate 
the migration thereof and make it responsive 
to magnetic influence. 
The terminimalS , 4 and 5 inpreSS electrica 

chargeS On the electrically chaigeable rateria 
of the composition on the retaining elemen, 29 
and On the bet or baSe material and these charges 
ionize the electrically chairgeable materiai aj 
establish an electroStatic field of force Which 
initiates migration of the composition reder 
ing the Sante responsiye - to magnetic forces ad 
thereafter a SSisting the magnetic lies of force 
of the electromagnetic field Cf force to case 
the Migration Of the composition from the re 
tajining element, 2 and onto the belt, or baSe 
material in the form of a depOSit. 

It will be understood that a similar arrange 
niment is employed for each of the transfer aindi 
deposit stations and that the terimiinal 3 at itino.Se 
stations beyond the first station Will impreSS a 
electrical charge on the composition previously 
deposited on the belt or base material and also 
on the belt and base material. 
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It has already been explained that the magnets 
35 are connected by leads 89 and i to a Suit 
able Source of electrical energy and that the main 
“On” and “off” SWitch 68 - jis located in the lead 
6 S, so that the current to the magnetS can be 
interrupted by manually or automatically Oper 
atting Said SWitch. 

It will be tinderstood also that a Siitable ad 
justable rheostat can be arranged in the circuit 
to the magnets to vary the current to the field 
Windings thereof and thus to vary the Strength 
of the Magnetic field. 
Assuming that a film-like web is to be produced 

in the apparatus and that all three deposit sta 
tions of the apparatus are to be utilized t0 pro 
vide the desired thickness in the Web, the reServoir 
tanks ? 3 Will be supplied with a suitable compo 
sition ina liquid or semi-liquid form and contain 
ing magnetically responsive or electrically 
chargeable and ionizable material. 

Further assuming that the valve means i has 
been opened until the desired amount of the 
composition has flowed into the auxiliary or 
supply tanks : 8, after which the valve means has 
been closed and pressure fluid admitted to the 
conduits 23 to create the desired pressure heads 
in the tanks : 3. As already Stated, the preSSUure 
headS establised in the tankS Í 8 are for the pur 
pose of facilitating the flow of the composition 
from said tanks through the nozzles 9 and onto 
the plates 22 and thus the pressure of such pres 
Sure heads will valry in accordance With the par 
ticular type of coHimposition employed. The com 
positions on the plates 22 fioW downwardly of 
said plates and onto the combs of the retaining 
eleinenS 2: With the compositions being retained 
of the combs and in the Space between the plates 
22 and the combs by capillary action. 
Certain types of composition nay require the 

application of heat to facilitate the flowing of the 
composition and in such cases the heaters 23 cain 
be utilized. The operator now causes the motor 
$2 to function to move the Steel belt i at the de 
sired Speed and adjusts the rheostat 8 to pro 
dulce the desired voltage in the circuit to the ter 
Imiiials T and 5. In addition, the operator 
positions the reverser Switch 4 to effect the polar 
ities for the terminals i and 5 in accordance 
with the polarities best suited for the particular 
composition. Also the switch 68 in the circuit 
to the electromagnets 35 is closed to energiZe 
said magnets and create the magnetic field of 
force between the field bars 36 of the magnetS. 
Likewise, the operator causes air to be supplied 
to the pipes 54 and, as already Stated, this air 
may be cool, Warrn or hot depending Upon the 
character of the composition. 
The terminals and i electrically charge the 

material in the composition and the belt 5. This 
charging of the material in the composition, if 
such material is not normally susceptible to mag 
netic influence, ionizes the material, initiates mi 
grating novement of the composition and ren 
ders it susceptible to magnetic influence. Con 
sequently the electromagnetic field of force Cre 
ated by the energized electromagnets acts on the 
now mobile and magnetically responsive material 
on the retaining element 29 and effects the trans 
fer of the composition containing such nmaterial 
from said retaining element to the belt 4. In 
addition, the electrical charges on the material 
of the composition and on the belt produce an 
electrostatic field of force which initiates and 
then assists the electromagnetic field of force in 
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case the reenforcing cloth or element 84 is passed 
from the rolls 85 over the upper reach of the 
belt and around the pulleys 40 and 4 with the 
belt and then through the drier to the reel 59, 
the guide roller 86 being Suitably adjusted to 
provide the desired Space between the reenforc 
ing element and the belt at the first deposit 
Station. The apparatuS is then operated in the 
manner already eXplained to cause a deposit of 
a Suitable composition, to be made on the belt and 
either On the element 8. Or to embed the elle 
ment 84. 

It Will be understood that the deposit of the 
composition occurring at the first deposit Sta 
tion then maintains the reenforcing element 8 
in the desired relationship with respect to the 
belt for the other deposit Stations. Thus the re 
enforcing element Will be uniformly embedded 
or positioned in the WebS or sheets produced. 

In Fig. 5 the reenforcing element is Shown as 
embedded in a fibrou S-like Web Or Sheet W2 but 
it will be readily understood that said element 
can be Similarly embedded in a felt-like web or 
Sheet. 

It Will be underStOod that When reenforced 
Sheets are produced the Said SheetS due to the 
reenforcing element 34 can be conveyed through 
the drier aS ShoWn in Fig. 1 and Wound upOn the 
reel or drum 59, after which the reenforcing elle 
ment can be Severed intermediate the ends Of 
the sheetS. 
AS previously pointed Out, the composition may 

be deposited on the receiving base material or 
element in the form of a layer or coating and in 
Such instances the base material Or element need 
not be Spaced from the SuppOrt. 

It Will also be recalled that a Sheet Or Web Of 
one composition may be deposited or preformed 
at the first Station and then a layer Or coating 
of another or the Same composition deposited 
on the Web or Sheet at a Subsequent Station. 

It Will be underStood that When the composition 
contains magnetic responsive material Such aS 
metal particles or powder then it is not eSSential 
to electrically charge and ionize the material 
and in Such instances the circuit to the termi 
nals 7 and i may remain open and the com 
position will be caused to migrate from the re 
taining element å 3 to the belt by the action of 
the electromagnetic field of force. 
The term “atmospheric gap” as used herein 

means a gap between the retaining element and 
the belt or base material Which is Subject to the 
atmospheric conditions and presSuures of the 
room in which the apparatUS is located and uSed 
as distinguished from the Space between elec 
trodes Or betWeen elementS located in a Small 
confined Wactum chamber Or the Space betWeen 
a cathode and anode located in an electrochemi 
cal bath. 

14 
The term “magnetic responsive material” or the 

term “magnetically responsive material” as used 
in the Specification and claims refers to metal 
particles or powder formed of iron, nickel or 

5 cobalt. 
It Will be underStood that the invention is not 

limited to the Specific forms herein referred to 
but can be varied within the scope of the ap 
pended clain. 

Having thuis described my invention, I claim: 
The Methodi Cif makiing WebS, Sheets or coat 

iIngS Which comprises creating and Irinaintaining 
a. Il electrotagnetic field of force throughout a 
ZOine eXtending the complete transverse width 

l5 of the web, Sheet or coating to be produced and 
iníciudding an atmospheric gap between an elon 
gated depending retaining element and a Spaced 
elongated eleçtiromagnetic device, Simultaneous 
lly ini continuously during the maintenance of 
the electromagnetic field of force moving an in 
tercepting member linearly through said atmos 
pheric gap at a predetermined rate, Simultane 
ously and contintiously during the maintenance 
of the electromagnetic field of force flowing at 
a regulated flow rate liquified Composition in 
filowable form and containing electrically charge 
able materiai Onto Said retaining element in the 
form of a film of predetermined thickness Such 
that the film of çomposition normally would be 
retaimed Cin Said element by Surface tension, 
Simultaneously and continuously during the 
i naintenance of the electrOffagnetic field of force 
inducing eiectroStatic charges on the film of Com 
p?SitiOH. On the retaining eierent and On the 
intercepting member to ionize the electrica 
Chargeable material and to Create an electroStatic 
field of force of Such Strength as to initiate migra 
tion of the composition from the retaining elle 
Nent acroSS the atmospheric gap toWard the in 

40 tercepting member and thus render the composi 
tion responsive to the electromagnetic field of 
force to effect the complete migration of the 
composition across the atmospheric gap to the 
intercepting ember in the form of a continuous 
depo.Sit - On the member for the required trans 
WerSe Width of the Web, Sheet or coating, and then 
paSSing the moving member and the deposited 
composition when outside the Zone of the two 
fields of force through air currents to solidify the 

50 deposited composition by the thermal and de 
hUmlidifying action Of the air currents. 
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