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This invention relates to a novel and useful appa 
ratus for reproducing or printingimages on paper or 
other suitable receiving material, 
More particularly the invention relates to a novel 

and useful apparatus for reproducing or printing Suc 
cessively and directiy and instanty On paper or other 
Suitable receiving materials single completeimages,Such 
as letters,numerals,Symbols,signs,characters,pictures 
and the like. 
The presentinvention residesin the provision of an 

eficient and efective form of apparatus for carrying 
out the process disclosed in my copending application 
Seria No.249,753,fied October 4,1951,and the ap 
paratus dsclosed herein is a modifiation and improve 
ment of the apparatus disclosedin Said copendingap 
plication?The principalobjectofthe presentinventionis 
to provide an apparatus for carrying out the proceSS 
disclosed in my Said copending application Serial No. 
249.753,and which apparatusis more compact,andis 
simplified as compared to the apparatus disclosed in 
said copendingappication Serial No.249.753,and also $? 
the apparatus of the presentinvention is so COnStructed 
thatthe electrostatic felds offorce for reproducingthe 
image on the paper or other materialare concentrated 
and reproduce theimage in a more clearly defined and 
efective manner? 

In my prior Patent 2,180417,issued November 21, 
1939,? disclose and claim,as pointed outin my Said 
copendingapplication Seria No.249.753,an apparatus 
for photographicaly composing type characters and 
wherein singlecharactersorimagesareSelected by means 4? 
of a keyboard and are composed photographicaly in 
lines on a ight-sensitive fim or member with Said fim 
or member afterphotographic development,being used 
to produce a printing plane orcylinderto be used Sub 
Sequenty ina printing couple? 
Simiarlyto my said application Serial No,249,753, 

anotherobject of the presentinvention isto provide an 
apparatusfordirectyandinstantyreproducingorprint 
ingon paper or other Suitable receivingmaterialssingle 
complete images,Such as letters,characters,symbols, 
pictures and the like which do notemployagreatnum 
ber of moving mechanical parts Subject to wear,mis 
aignment,etc,which produce inaccuracies,but utilize 
light rays andelectrical devices responsive to Such rays 
and actingto directyandinstantyreproduce and print 
on the paper or Suitable receiving materials the com 
pleteimages desired? 
?twibe understoodthatanotherobjectof the present 

invention is to provide a compact and simplified ap 
paratus for accompishing the objects specified in my 
said copendingapplication Serial No.249.753. 
Animportantobjectisto provide anapparatus where 

by the reproducing materialis caused to penetrate or 
become molecularly fused or integrated with the re 
ceiving material to a greater extent than is the case 
when usingthe apparatus shown in my Said copending 
application Serial No.249.753,and whereby the re 

produced image is sharply defined due to the concen 
trated and shieldedelectrostatic felds offorce, 

Further and additional objects and advantages not 
hereinbefore specifed wil become apparent hereinafter 
duringthe detailed description ofan embodimentofthe 
invention which isto folow and which embodimentis 
ilustrated in the accompanying drawing wherein, - 
Fig?1is a Schematic viewillustrating the passing of 

the light rays through the transparentimage and the 
projection thereof upon the target containingthe ight 
responsive devices,andalsoiustratingtheelectricalcir 
cuitfrom the light responsive devices to the discharge 
and attraction elements between whichare the electro 
static felds offorce andthrough whichfieldsthepaper 
Grotherreceivingmaterialpasses, 
Fig,2iSafragmentaryelevationalview oftheimage 

carryingmember of Fig,1. 
Fig?3 is an elevational view of the targetshown,in 

Fig,1 andistakenfrom ine3?3of Fig,11ookingin 
the direction of the arrows. 
Fig,4is a detached elevational detailview of one 

of thelightresponsive devicescarried bythetarget,and 
Fig,5 is an elevational view of the attraction ele 

ments shown in Fig,1 and istaken from ine5?5 
lookingin the direction ofthearrows. 
The apparatus disclosed herein is utized forrepro 

ducing or printing directy and instanty on paper or 
other Suitable receiving material various desired single 
complete images,Such as letters,characters,symbols, 

J pictures,codes signs and the like by passinglightrays 
Simultaneouslythroughthe entireimage copyto bere 
produced andprojectingthe Same upon thesurfacearea 
of a target,The targetis of substantial size soasto 
extend Overa Substantialarea and in this instance the 
targetisilustrated as of polygonalconfguration,The 
target includes a frame within which are mounteda 
plurality of light responsive electrical devices whichare 
closely grouped together but which are dispersed over 
the entire area of the target?These devices have their 
ends onto which the light rays are projected arranged 
in thisinstance Substantialyina plane?Theightrays 
passingthroughtheimage and projected upon thetarget 
energizes simultaneously those devices upon which the 
rays Strike and consequentlythethusenergized devices 
wi be locatedin an area defined bythe configuration 
of the image to be reproduced,Each of the devices 
in thetargetframe is connected bya separate electric 
circuittoadischarge andattractionelementhavingtheir 
ends Spaced apart to provide an air gap,The dis 
charge andattractionelementscorrespondinnumberto 
the lightresponsive devicesandare respectivelymount 
ed in frames similar to the targetframe and insimi 
lar position therein to their respective light respon 
Sive device,The energization of the light responsive 

? devices upon which the light rayspassingthrough the 
image are projected Simultaneously causes energization 
of the electrical circuits connected to such devicesand 
createselectrostatic fields offorce betweenthedischarge 
and attraction elements of such circuits and hencethe 
electrostatic fields of force thus created wil belocated 
in an area defined by the confguration of theimage 
to bereproduced,Couds of reproducingmaterialsuch 
as mists offine particles,smoke,atomized iquids and 
thelike are passedthroughtheatmospheric gap between 
the elements andthereproducingmaterialisactedupon 
bythe electrostatic felds offorce andis migrated onto 
the paper or Other receiving material located in the 
gap to reproduce instantly and completely thereon the 
desiredimage. 
Theterm“singleimage”as used hereinisintendedto 

covernotonlya single letter,symbolorthe like butalso 
to coverasingleimagein the form ofawholesheet of 
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printedmatter orintheform ofalargepicture,itbeing 
underStood thatin such casesthe size ofthe targetand 
the number of discharge andattraction elements neces 
Sariy would have to beincreased to coverasuficiently 
1argeareathatwouldinchudethesize oftheimage. 
The lightsource,theimage carryingmember,the shut 

tersandtherefectorsfortheightraysmay bethesame 
asiHustrated and describedin my Said copendingappi 
cation and consequenty have notbeeniustrated herein 
exceptinsofar as they are Schematicaly shown in the 
diagrammatic ilustration of Fig?1,With this under 
standingthe light Source indicated at19and theimage 
carrying membershown at1?in Fig,1 wil be under 
Stoodascorrespondingtothe ightsourceandimage car 
ryingmembershownintheapparatuscovered bysaidap 
plication Serial No.249,753. Itwilalsobe understood 
that the image carrying member ??is provided with a 
tranSparentimage to be reproduced and that the rayS 
from the light Source 19pass through the transparent 
image andarerefected bytherefectorrings ofthe ap- ° 
paratusand then pass through the lens12andare pro 
jectedthereby uponthetarget?3, 
AS pointed outin Said copending application Serial 

No,249.753,the target 13 preferably is adjustabiy 
nounted Soasto be moved toward andawayfrom the 
iens12to varythe focaldistance andthusvarythesize 
ofthe lightrayimageprojected upon thetarget, 
Thetarget13is shown forilustration purposesasin 

cludingarectangularframe 4in which are mounteda 
plurality oflightresponsive devices15,Theside ofthe > 
targetupon which the lightraysareprojectedis ofsub 
Stantialarea and the target frame mounts withinita 
muitiplicity of closely grouped ight sensitive electron 
emittingdeviceswhich compietelyfiltheframeandhave 
theirlightreceivingendslocatedinthisinstancesubstan 
tialy in a planular Surface area defned by the target 
frame 14,The devices15preferably are“Germanium 
Photodiodes”commercialy available anda product of 
Sylvania Electric ProductsInc?The“Germanium Photo 
diodes”are employed because of their extremely smal 
size andalso because of theirabityin responsetolight 
toemitafow ofelectronsproducingmaximum electrical 
poweroutput,The“Germanium Photodiodes”are only 
.080inch in diameterandapproximately?46 ofaninch 
in length and conSequently an extremely large num- ? 
bercan be mountedinarelativelySmalareaandincom 
pactproximityto eachother,Itwill be understoodthat 
theindividualdevices15aregreatlyexaggeratedastosize 
in the drawing, 
The“Germanium Photodiode”each comprisesasmai1 ? 

glasstube16closedatthe end thatisexposed to light 
rays,Within the glasstube16adjacentthe closedend 
thereof isa Smalsiab 17 of polishedgermanium anda 
sharply pointed tungsten whisker 8 bears against the 
slab 17,The whisker18is electrically connected to a ?· 
wire 19thatleads from the glasstube?The slab17is 
alsoSupportedon andelectricallyconnectedtoanelement 
20 which inturniselectrically connected to a wire21. 
Itwillbe understoodthateachightresponsive device15 
is connected to a pair of wires 19and21and thatthe 
target13includesa largenumber ofsuch deviceswhich, 
due to theirextremely Smal size,can beaccommodated 
within the area of the frame 14and arrangedin stag 
geredrowsasclearlyshownin Fig,3, 
The devices15are retained in the frame14bythe 

nestedrelationship between adjacent devicesand byfH 
ingthe crevices ofthe outsiderowswith cementasindi 
catedat22in Fig.3. Byusingthe cementjustreferred 
to the devices15can beassembled and secured together 
into units composed of a large number of devicesand 
theseinterfitting unitscan be mountedin the frame14? 
it being underStood thatsince each device ?5is housed 
withinaglasstubei6the devicesareelectricalyinsulated 
from each other,It wil also be understood that the 
closed end ofthetubes16areatthatside ofthetarget 

;tricaicircuitsasthereare devices, 

on which the lightrays wil bc projected,so thatsaid 
rays wilacton the germanim sab ?7 whie the vires 
?9and2?wilprojectfrom the cpposite side ofthctar 
get,The tctal area of the targetis Such that the prc 
jccted inage ticrecn wil be of argesize and then re 
ducedin size when reproduced on the receiyingmateria, 

It wifurther be understood thateach device Shas 
a pair of wires 19and21 connected therewith and ex 
tendingtherefrom and thatthere wii beas nany eiec 

Each of these circu?ts 
inchldes an ampifying device23 which preferably wi? 
be the commercialy known“Transistor”manufactured 
and sold by The Bei Telephone Laboratories,The 
“Transistor”lends itseif admirabiy to the use referred 

? to because ofits Smal size,i,e,half the size of apca 
and because of its great amplifying abity,namety,jt 
can ampify an electrical current atleast one hundred 
thousandtimes? 
The wire2?ofeach circuitextendsto andisconnected 

with a discharge element24 whichisin the forn ofa 
Smal neede-like wire,The wire ?9 ofeach circuitex 
tendstothe“Transistor”from whichitextendsto andis 
electricalyconnectedwithanattractonelement25which 
isalSCintheform ofasmalneedle-like wireand which 

° isarranged directy opposite andin alignment with the 
discharge element ofthesame circuitwith thepoints of 
the elements Spaced apart a predetermined distance to 
provide an atmospheric gap therebetween,Asin my 
Said copendingapplication Serial No.249,753,itnay be 
deSirablein certaininstancesto provide anindependent 
Source of high potential electricity forthe elements24 
and25and havethecircuitsamplifiedbythe“Transistors” 
actuate relaySto contro the independent high potential 
circuitstotheelements. 
The discharge elements24 are mounted in thisin 

Stanceinarectangularholder26andsaid dischargeele 
mentSare arranged similariyto the lightresponsive de 
Vices i5 of the targetand can likewise beassembledin 
units and are insulated from each other byinsulating seeves27,Theattractionelements25aresimilarlyar 
Tangedina holder28andlikewiseareinsulatedfromeach 
Other byinsulatingsleeves29?The elements24and25 
are Smalerin diameterthanthe devices15andasubstan 
tialygreaternumberoftheelementscan begroupedina 
givenareathan canthe devices15, 
The points of the discharge elements24are located 

intermediate openingsformedin theadjacentinnerends 
OfaninputpreSSUreconduit30andanexhaustorvacuum 
conduit3?identicalwith thecorrespondingconduitsillus 
trated and described in my said copendingapplication 
SerialNo.249.753. 

It wilbe understood thatchoudsofreproducingmate 
ria Suchas Smoke,mistoratonized iquidparticlesare 
forced UnderpresSurethrough the conduit30andacross 
the airgap between the points ofthe dischargeandat 
traction elementstobeacted on bythelines offorce of 
the electrostatic feldsofforcebetweensaidelementsand 
deposited on the receiving material321ocatedin the 
atmospheric gap between the discharge and attraction 
clements,in the Same wayasthe depositsare madein 
theapparatus disclosedin mysaid copendingapplication 
Serial No.249.753. 
The receiving material32is unwoundfromareel33 

and wound upona reel34?Any excessreproducingma 
terial whichis not depcsited on themateria132bythe 
lines offorceisexhaustedthroughthesuctionconduit31, 

Itwilbeunderstoodthatthelightrayspassingthrough 
the complete transparentimage of the image carrying 
member1?areprojected simultaneously ontothetarget 
13and wililuminate simultaneouslycertain ofthelight 
reSponsive devices 5 and whichiuminated devicesare 
1ocatedin anarea correspondingto the configuration of 
the ccnplete jmage to be reproduced,Consequenty 
these certain devices wil energize simultaneouslytheir 
respective circuits whichareampified bytheamplifers 
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23and produce electrostatic fields of force between the dischargeelements24andtheattractionelements25also 
Iocatedinanarea correspondingtothe confguration of 
the completeimagetobereproduced onthe material32, 
alas clearlyexplainedin my Said copendingapplication 
Serial No,249.753, - 

Inthe present construction theattractionelementsare 
inthe form of needle-like wires similar to the discharge 
elements and with an attraction element correlated to 
eachdischargeelementandlyinginaxialalignment there 
withasdistinguishedfrom the single plate-like attraction 
elementdescribedin my Saidcopendingapplication Serial 
No.249753, 
Thearrangementin the presentapplicationis felt to 

havetheadvantagethatthe Separateattractionelements 
cooperatingwith theirrespective discharge elements pro 
duce electrostatic felds of force which are compacted 
and which donottend to disperse or broaden outasis 
probab?the case with the common plate-like attraction 
elementasthe lines offorce pass.from the discharge ele 
menttotheattractionelement Consequentlytheimage 
reproduced on the receiving material32bythe present 
construction is more accurate and sharply defned and 
consists ofamultiplicity of minutedots ofthe deposited 
reproducing material and which are somewhat similar 
tothe dots ofa half tonereproducedimage?The repro 
ducingmaterialdepositedonthereceivingmaterialbythe 
apparatus herein disclosed appears to be more Strongy 
molecularlyfused,integrated With orpenetratedinto the 
receivingmaterialthanisthe case with theapparatus dis 
closedin my copendingapplication Serial No,249,753 
andthisresultis believed duetothe use ofattractionele 
ments foreach discharge elementratherthan a common 
attraction elementandalso because ofthe use of a mag 
netic shield for the electrostatic fields of force herein 
after described. 
The holder26is adjustable inits supporttoward and 

awayfromthereceivingmaterialtovarythegap between 
the discharge andattraction elements,The holder26can 
be clampedinadjusted position bythesetscrew26a,Ad 
justmentofthedischargeelementsawayfromthematerial 
softensthereproducedimage and conversely,adjustment 
toward the material sharpenstheimage,The magnetic 
action]atertobereferredtoalsosharpensthereproduced 
image while omission of the magneticaction softensthe 
image. 

In ordertoprovidein Someinstances forthe concen 
tration ofthe electrostatic felds offorce within the area 
defined by the frames26and28 which mount the dis 
charge andattractionelementsthefolowingarrangement 
is employed,The attraction elements25intermediate 
theirpointedends and the ends of theinsulatingsleeves 
29are provided with insulating sleeves 35 of reduced 
diameterascomparedto thesleeves29. 
The interstices between the smallerinsulatingsleeves 

35are fied withiron flings36mixed with a suitable 
plasterorothercompositionandtheseflingsformamag 
netic corein andaround theattraction elements25,A 
ring-shaped coil of wire37 extends aroundthe group of 
attractionelements andthemagnetic coreformed bythe 
ironflings36andthering37is connected to asuitable 
source ofelectricenergy bywires38and39. 
Itwilbe understood that when the ring37iselectri 

calyenergizedsaidringandthecoreformedbythefings 
36constitute an electromagnet,with the magnetic ines 
Offorce of Said magnetextendingparalelto the electro 
Static lines offorceandencompassingthelatterandthus 
providing a shielding action operating to confine and 
drawthe electrostaticlines offorceinastraightpath be 
tweenthepoints ofthe dischargeandattractionelements, 

It wil be understood thatthe apparatus describedin 
this application functionsto reproduce instantly on the 
receivingmaterialthe Single completeimagesinsubstan 
tialy the Same manner as does the apparatus described 
in my Said copendingapplication Serial No.249,753and 7 5 

6 
thatsuccessiveimagesmaybereproduced onthereceiv ingmaterialiqafnebysuccessivelymovingtheimage member11tocausethehghtraystopassthroughdiferent 
Successiveimagesand bymovingthe receivingmaterial 
32in correlation therewith, 
itwilaisobeunderstoodthatthe size ofthetarget13 

can bevariedtoprovidealargerareaonwhichtoproject 
thelightraysandthatthearea ofthegrouped discharge 
andattraction elementscan be similarlyvaried,Inthis 
wayasinge completeimage canbereproducedinstanty ofanydesiredsizeandalsoasinglecompleteimagewhich mayconstituteawhoiesheetofprintermatteroralarge picture. 
Althoughapreferredstructuralarrangementhas been 

ilustratedand described,itwilbe understoodthatsuch arrangementmaybevariedormodifiedwithinthescope Cftheappendedclaims? 
Havingthusdescribedmyinvention,Iclaim: 
1·Anapparatusforreproducingcompleteimages di 

recty and instanty on receiving material which com 
prisesa plurality of closelygroupedneedle-likedischarge 
elements mountedina predetermined compactarrange 
ment withinapredeterminedarea,aplurality ofsimiarly 
closely grouped needle-like attraction elements spaced 
from the discharge ends ofsaid dischargeelementswith 
an atmospheric gap therebetween and with eachattrac 
tion element correlated to a discharge elementand in 
alignment therewith,an independent electrical circuit 
connected to each cooperatingpair of discharge andat tractionelements,meansforenergizingsaidcircuitsselec 
tivelytoproduce electrostaticfeldsofforce between pre 
determined discharge elements and their correlated at 
traction elements andincludingatarget havingan area 
correlated to the area within which the elements are 
grouped and provided with lightsensitive electron emit 
ting devicescorrespondingin numbertosaidcircuitsand 
inarrangementto Said discharge andattraction elements 
and dispersed throughout the target area but closely 
groupedrelative to each other,meansforpositioningre 
ceivingmaterialinsaidatmospheric gap,meansforpass 
ing clouds ofreproducingmaterialthroughsaidgapinter 
mediate Said receiving materialand said discharge ele 
nents,and meansforprojectingsimultaneouslyontosaid 
target area light rays in the configuration of the com 
plete image to be reproduced to iuminate simultane 
Ously certain of Saidlightresponsive devicesto energize 
Simultaneouslycertain ofsaidcircuitsandcausetheelec 
trostatic fields of force between the pairs of discharge 
andattraction elements in said certain circuitsinstantly 
to depositthereproducingmaterialon thereceivingma 
terialin the confguration of the entire and complete image. 
2,Anapparatus forreproducingimagesas definedin 

claim 1 and wherein Said meansforenergizingsaid cir 
cuitsinciudesanamplifierineach ofsaidcircuits, 
3,An apparatus forreproducingimagesas defnedin 

claim 1and wherein saidlightsensitive electronemitting 
devices are of tubular form and are grouped together 
toforma unit which maybeinterfitted withsimilarunits, 
the devicesadjacentthe periphery ofthe unitbeingstruc 
turaly interconnected by an adheringintegrating com 
position wherebyseveral units can be interfitted to pro 
duce a larger areatarget,and a Support mountingthe 
grouped light Sensitive electron emitting devices, 
4?Anapparatus forreproducingimagesas defnedin 

claim 1and wherein Saiddischarge elementsaregrouped 
together to form a unit which may be interfitted with 
similar units,the discharge elements adjacent the pe 
riphery ofthe unit being structuralyinterconnected by 
an adhering integrating composition whereby Several 
units can be interfitted to produce an increased area of 
discharge elements,anda Supportmountingsaidgrouped 
elements, 

5,Anapparatus forreproducingimagesas defnedin 
claim 1and wherein saiddischarge elementsaremounted 
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in a holderandsaid holderismountedina supporting 
frame foradjusting movement longitudinaly of the ele 
ments?and meansforlockingthe holderinadjusted po 
sitionrelativetosaidsupportingframe? 
6.Anapparatus forreproducingimagesas definedin 

claim land wherein Saidattraction elementsaregrouped 
together to form a unit which may beinterfitted with 
simiar units,the attraction elements adjacent the pe 
riphery of the unit being structurallyinterconnected by 
an adhering integrating composition whereby Several 1 
units can be interfitted to produce an increased area of 
attractionelements,anda Supportforthe groupedattrac 
tion elements, 

7. In an apparatus forreproducingimagesas defined 
in claim 1 and wherein Said attraction elements extend ? 
throughamagnetic corelocatedadjacenttotheattraction 
ends of Said elements while a wire coilring Surrounds 
said coreandisadapted to be connected to a Source of 
electricalenergy,wherefore whensaid coiliselectricaly 
energized it constitutes with Said core an electromagnet ? 
the lines offorce of which extend paralelto and shieid 
theelectrostaticlinesofforce. 

8,Anapparatus forreproducingimagesas defnedin 
claim 7 and wherein Said magnetic core is formed of 
iron filingsfiling the interstices between the attraction 
elements, 
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