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2.792,780 in the combination and arrangement of parts and in the 
PRINTíNGMETHODSANDAPPARATUS details of construction hereinafter described and claimed, 

CarlyleW.Jacob,Rochester,N.Y. it being ?nderstood that changes in the precise èmb9? 
Application0ctober3,1952,SerialNo.313.019 nen oftheinyenton*er* dislo*canbemsde with 

9 Caims. (CI.101?119) - 5 in the scope of what is claimed without departingfrom 
the spirit oftheinvention. 
The inventionisilustratedin the accompanying draw 

ing,wherein: 
Figure1 is a side elevationalview partlyin Section and 

showing somewhat diagrammatically one form of the ap 
paratus constituting this invention. 

Figure 2is a front elevational view of the device of 
Figure 1 and shown partlyin Section to thereby expose a 
part of the interior structure,hereinafter referred to aS 
the colimatingsectionandthe dropletchamber. 
Figure3 isavertical Section of a portion of a preferred 

This invention relates to a method and apparatus for 
printing,and more particularly to a method and appara 
tus,whereinthe printing operation is accomplished with 
out the printingplate contacting the print receiving me- 10 
dium. 

Heretofore,material hasbeenprintedgeneraly by Such 
conventional methods as letterpress,ithography,or gra 
vure,Ineach of these methods a plate,or an equivalent 
element containing a symbol to be printed,comes into 15 
physical contact,with the material to be printed. As a 
result of this direct contact,it has been found neceSSary embodiment of the colimating structure constituting part 
to carefuly Select only papers having the required fiber of the invention herein and taken along lines 3?3 of 
strength,porosity,and degree of SmoothnesS. Such pa- Figure 4, 
persarefequentyepensve and noteasiy procureabe;29 Figure 4is a horizontalsectiontaken alongthe ines Further,the speed of such printing operations is imited 4?4 of Figure 3. 
by.he ime required *rtheinkstodry T*is * Figure 5 is a vertical Section of a portion of a modi 
cially the case in multi-color operations. Also,where fied form of colimating structure forming a part of this 
half-tone dot structures are employed,it has not been invention. 
uncommonto experience the undesirableirregular Spread- 25 Figure 6is a vertical Section of a portion of another 
ing out of the half-tone dots,This problem has been al- form of a colimating structure forminga part ofthisin 
leviated to Some extent only,bythe use ofexpensive inkS vention. 
and paperS. Figure 7 is a vertical Section of a portion of another 

It is the primary object of this invention to provide a form of colimating structure forming a part of this in 
method and an apparatus forprinting,wherein the print 30 vention. 
ingplate does not come into direct physical contact with Figure 8is a vertical section of a modified form of an 
the materialto be printed, 
Another object of thisinventionis to provide a meth 

od and an apparatus wherein material may be printed 
by means ofpassingastream ofmarkingparticlesthrough 35 
a printing plate which is located adjacent but Spaced ing,a frame 20 is provided having a base portion 21 
from the material. whichissecured to asupportingSurface by means of boltS 
Another object of this invention is to provide a meth- 22. A pair of parallel upright portions 23 and 24.are 

od and an apparatus for priting wherein a flow of ink carried by the base portion 21. The upper end 25 of 
particles isgiven a high velocity and colimated and then 40 the upright 23 is provided with an opening26through 
passed through a printingplate into contact with a print which extends a holow Shaft 27,The hollow shaft 27 
receiving medium. * supports atitsend a substantially U-shaped duct28. The 

Astill further object of this invention is to provide an upper end 25 of the upright23 is provided with a bear 

ink supplying means and colimating structure forming a 
part of thisinvention,Shown disposed adjacent to a frag 
ment ofaprintingplate. 

Referringin particularto Figures 1 and 2 of the draw 

apparatus, of thecharacter described,whereig the gat-??ing surface29,whichinturn supports arotatable wheel 
tern to be printedis located on a rotatable hollow cylin- 45 36 having a hub portion 31 and a peripheral flange por 
der whichis disposed adjacentto,butspaced from,a cy- tion32. 
lindrical drum rotatingsynchronouslytherewith and haV- The upright24 has an upperend33 whichis provided 
ingmounted thereon the materialto beprinted. with an opening34in which is suitably Supported a ro 

Astill further object of this invention is to provide a tatable shaft 35,The rotatable Shaft 35 has Secured to me?odafappara?ofhecharacterdescribed,where-"isinerendawheef36havingaperipheraifange por 
in a flow ofgas containing therein a Suspension of ink tion 37. Transverse,substantially V-notched bars 38, 
particles is produced,and wherein the gas is removed 38" are suitably connected to the peripheral flange por 
from the fow to leave a colimated beam ofinkparticles tions 32 and 37 of the wheels 30 and 36 respectively, 
to be passed through a printing plate into contact with Sothat the latterrotateinsynchronism. 
a print receiving medium. * ?A? printing plate is mounted around the peripheral 

Another object of thisinventionisto provide a method fiange portions32and37to thereby define a hollow print 
andanapparatusforprintingwhereinrelatively cheap and ing cylinder39 The printing cylinder39 is heldin posi 
porous papers may be employed as print receiving medi- tion thereon by means of clamping rings 40,40" and 
UI1S? 60 transverse triangular bars 41,41' Secured to bars 38,38° 

Still another object of this invention is the provision by screws19. 
of a method and an apparatusforprinting wherein heavy Theouter end of the shaft35is suitably con'ecte? 
deposits ofinks may be applied atrelatively high printing to a d?emechansm through asysten9fgers 43,A 
speeds without the necessity of time consuming drying 9pver42 sprovided to cover ?e printing.plate39to 
operations. 65 ? deposits thereon of lint,dirt,or 
A still further object of this *eniqn s to proyide a A drum 44 ? about a shaft 45 and having paper 

method and apparatus for printing wherein continuous - 46,to be printed and mounted thereon,is positioned ad 
- - - - - - * jacent the printingplate39. The drum 44is preferably ceiving medium and wherein exceptionally fine deft spacedabout346 ofaninchfromthe printingcylinder39. 

tion * poSSible. - ···· ··· 79 The shafts45and 35 are preferably rotafed by means 
With the foregoingand other objectsin view whichwill of a common power source,so that one is rotated in a 

appear as the description proceeds,the invention resides, clockwise direction and the other in counterclockwise 

tones of various densities may be applied to a print re 
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direction,The circumferential velocity of the printing 
plate39isequivalent to that of the drum 44. 
The U-shaped duct28 has mounted on one legthereof 

aninkinjector system 59 similarto the System shown in 
my Patent No,2,577,894issued on December11,1951. 
The ink injector 5ö produces a fine mist of atomized 
particles ofink which are transported in Suspension in 
a fow of a suitablegas such as air. The ink.injector 50 
discharges a mixture of atomized ink,particles and air 
at high velocity into a droplet.chamber Section 51 which 
has a relatively large area,so that the ink particles lose 
some of their high blast momentum. Theink droplets 
are carried along smoothly bytheirair vehicle from the 
droplet chamber 51 to the guiding vanes 52. The vanes 
52 also function inthe capacity of.aparticle size selec 
tor,in that.excessivelylarge droplets are caught on the 
wals of the vanes due to the.high inertia of Such drop 
1ets,Although vanes of the type.in Figure 1 are shown, 
itis cbvious that other types of particle Selectors could 
be expedientlyutilized,such as electronic Selectors. The 
vanes52couldin fact be eliminated,and yeta Substantial 
amount of particle Selection would reSult,in that the ex 
cessively large particles would,due to their relatively 
high inertia be caught against the inside wall of the 
bight portion of the U-shaped duct 28. It should also 
be mentioned,that although the droplet chamber 51 is 
illustrated inside the printing cyinder 39,it could just 
as well be outside in whichinstance suitable ducts would 
transport the atomized inkparticles to the inside of the 
printing cyinder39. 
As particularly shown in Figures 3 and 4,the U 

shaped duct28 is provided with a collimatingsection 53 
in whichis located a plurality of vertical vanes54,The 
collimating Section 53 converges so as to produce a nar 
row passageway55. The interiorwall59 ofthe colimat 
ing Section 53,defining the narrow passageway 55,is 
provided with a plurality of apertures58.suitablyspaced 
which communicate with suction chambers57,57'. 
The mixture of airand atomized ink particles having 

traveled through the vanes 52,passes.into the colimat 
ing Section 53. The vertical vanes aid in producing a 
Vertical collimation of the flow. The fow continues,and 
the ink particle paths are caused to speed up and to 
COnVerge due to the converging configuration of the col 
limating section 53. When the fow reaches the narrow 
paSSageway_55,the air vehicle is substantially removed 
due to the action of the suction chambers.57and 57', 
the latter being connected to asuitable suctionproducing 
Source The air vehicle is removed not only through 
the apertures.58,but also through the interior wal.59, 
which is constructed of a porous material. The remain 
ing fow,which consists almost exclusively.of inkpar 
ticles traveling at high speeds in relatively.still air,is 
discharged from the narrow paSSageway 55.toward_the 
printing cylinder 39,Where holes 60 arepresent the ink 
particles passin.a colimated beam through into contact 
with the paper46to be printed. 

ItShould be mentioned thatthe yerticalvanes54should 
preferably be located Some distance from the discharge 
end of the narrow passageway55,so as to eliminate the 
possibity of there being a shadow cast on the printing 
plate 39. The ink particles Suspendedin the airstream 
travelin paths which convergetoward the center of the 
narrow passageway55. The lateral fow ofair through 
the porous wal 59 and through the apertures58imparts 
a force on the ink particles which tend to cause their 
fowpaths.to diverge The tendency ofthe inkparticle 
paths to diverge in the narrow passageway 55is sub 
Stantialy equalto theirtendencyto convergeinthisarea. 
Therefore,the converging and diverging forces acting 
on the ink.particles counterbalance.each otherwith-the 
result that a Substantialy parallel.or colimated.beam 
ofink particles is produced The deviation ofthe beam 
from paraleism should preferably be less than One part 
.in-ten to twenty-five. 
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A 
The interior wal 59 of the colimating Section 53,due 

to its porous Surface,has the characteristic of Soaking up 
theinkparticles that come in contact withit. The soaked 
up ink travels through the Wal 59 into the Suction 
charnbers 57 and 57",The abSorbent action of the wali 
59tends toprevent large accumulations or large droplets 
ofink particles on the wal59,which might be blown of 
into contact with the printing plate,thereby tending to 
plug the openings?6@ in the latter. The action of the 
suction chambers57and 57 not only cause the removal 
of the air Vehicle from the fow,but also tends to re 
move-excessively…Smal droplets from the flow. Just 
as excessive large droplets tend to plug the openings or 
the half-tones holes 60,excessively smal particles are 
undesirable in thatthey do not possesssufficient momen 
tum to movein relatively straight ines toward the print 
ing cylinder 39 and the paper 46. Thus,excessively 
iarge particles and excessively Small particles,together 
with the air vehicle are removed by the time the fow is 
discharged from the narrow passageway 55,leaving a 
colimated beam of relatively smal atomized particles 
ofink travelingin a relativelystill medium of air. 

It Should be mentioned thatitis undesirable that the 
beam ofink droplets Striking the printing cylinder39 be 
encumbered by an air fiow,due to the fact that such 
air fiow Would tend to distort the straight ine motion 
of the ink droplets. Aiso,if there is excessive airfiow 
in the vicinity of the portion of the printing plate 39 
adjacent the exit of the passageway 55,some of thisair 
fiowis apt to pass through Some of the openings or half 
tone holes 60,thereby causing an undesirabie defection 
of the fiow of ink droplets before the latter strikes the 
paper46. 

It Should be mentioned thatabsolutelyperfectcollima 
tion ofthe inkparticle pathsis not generaly desired,due 
to the fact thata sight divergence of the beam is neces 
Saryin order to cause one half-tone dot to spread toward 
the adjacent half-tone dot to thereby produce a.continu 
Cus tone Normally it is desirable thateach half-tone 
dot be enlarged Suficiently to meet its:neighboring or 
adjacent dots So as to produce a:continuous tonalefect 
The Spreading of the half-tone dots is controlled by 

seyeral factors,such as spacing of the printing cylinder 
39 from the paper46,the degree of particle sizeselec 
tion,and the extent of the colimation. It is preferable 
that the colimating Section 53 be.directed at a down 
Ward angle with reSpect to a horizontal.diametricalaxis 
of the printing cylinder39. 

This angle should be Such that the downward vertical 
component of velocity of the ink particlesis approxi 
mately equal to the circumferentialvelocity of the drum 
44. Therefore,the ink particles wil1travelthroughthe 
9penings 60 in a mannerso that they wil strike the 
Paper 46ata point directly across from the particular 
opening 60from which theywere discharged Thus,ex 
cessivelyfine registrationismade possible 

Referring now in particular to Figure 1,a suitable 
number of fuid jets 63 eject a cleaningfuid 64 onto 
the printing-cylinder39,Anagitator 65.is located be 
neath the_U-shaped duct 28.and produces anagitating 
action.in the cleaningfuid 64,therebytendingto deanse 
the printing cyinder39,washing the remaininginkfrom 
the Same An exhaust tube 66 is located adjacent the 
bottom of the cover 42 to thereby control the level of 
the cleaningfuid 64inside the bottom of the cover or 
theenclosure42. Suitable airjets,67 impart streams 
of high velocity air against·the printing cyinder39 to 
?hereby remoye the cleaning fuid and any remaining 
foreign particles from the latter Suction ines-68aré 
providedto remove the airfrom withinthe enclosure42, 
as welas,from-inside the cyindrical printing:cyinder 
39. Byneans of the Suction line 681ocated inside the 
Cylinder 39,the pressure inside the latter can.be con 
Venientlymaintained.sightypositiveto therebyprevent 
foreign-particles fromenteringthroughtheopenings.63, 





2,793789 
7 

disposedin Superimposedstationarypositions,andthe col 
1imating Section could be oscilated back and forthacross 
the printing plate in inear movements,Also,it shal 
be stated that although the device herein has been dis 
cussed in connection with a printing plate or stencil,the 
application of the invention is not to be confined in this 
reSpect. As is obvious to those skilled in the art,the 
invention disclosed herein is adapted to numerous ap 
pications Wherein a stencilis notemployed, 
Having thus described myinvention,I claim: 
1. In an apparatus for marking a Surface by passing 

a fioW of markingparticles through a stencil,a source of 
fioW of marking particles Suspended in a gas,a conduit 
for Said fiow having its discharge end arranged to be 
positioned adjacent to the Stencil,means associated with 
the interior of Said conduit adjacent the discharge end 
thereof to aid in colimating the movement of the mark 
ing particles in Said fiow, and means including porous 
interior Surfaces of Said conduit, adjacent the discharge 
end thereof for removing Some of the surface fows of 
Said marking particles from the interior Surfaces of said 
Conduit to prevent the discharge thereof with the fow of 
marking particles. 

2. In a deVice of the type described for producing a 
fine Stream of coating particles,a Source of a mixture of 
Coating particles SuSpended in a gas under pressure,a 
duct for conveying a flow of said mixture,said duct con 
Verging toward the discharge end thereof and including 
means located therein adjacent the discharge end thereof 
to aid in colimating Said fow of coating particles,and 
means including a Series of holes in the interiorwalls of 
Said duct adjacent the discharge end thereof of a large 
enough Size for removing from Said flow some of the 
Coating particles Smaler than a predetermined minimum 
Size and a part of the gas contained in Said fow. 

3. In an apparatus for producing a relatively Smal 
COnCentrated Stream of coating particles,a Source offiow 
of finely divided coating particles suspended in a gas,a 
duct for conveying Said fow from Said source to a dis 
charge area,Said duct having at least one pair of oppo 
Site Wals converging toward the discharge end thereof, 
the interior walls of said duct adjacent the discharge end 
thereof being provided with apertures in communication 
With a Sump having a pressure lower than the pressure 
existing in the gaseous portion of said fow,whereby 
Some of the coatingparticles Smalierthanapredetermined 
minimum size and a part of the gas contained in said 
fow are removedfrom Saidfow priorto the discharge of 
Saidfow from Said duct. - 

4. fn an apparatus for marking a surface by passing 
a fow of markingparticles through astencil,asource of 
iow of marking particles suspendedinagas,a conduit 
for Said fow having its discharge end arranged to be 
positioned adjacent to the stencil,means associated with 
Said conduit to aid in colimating the movement of the 
marking particlesin Said flow,said last-mentioned means 
including a Series of apertures arrangedin the interior 
Wals of Said conduitadjacent the discharge end thereof 
in Communication with a sump having a pressure lower 
than the pressure existingin the gaseous portion of said 
fioW. Whereby a part of the gas containedin said fow is 
refnoved from Said flow priorto the discharge ofsaidfow 
from Said conduit, * - 

5. In an apparatus forproducingrelativelyfinestreams 
of coating particles for depositing on a.surface,asource 
of a mixture Gf coatingparticlessuspendedinagasunder 
preSSure,a ductfor conveyipga fow ofsaidmixture,said 
duct convergingtoward the discharge end thereof,aseries 
of holow Vanes in Said duct for colimatingand directing 
the foyof Said mixture,Said vanes diyiding the mixture 
into a plurality of Streams,a series of openings in the 
sides of Said vanes to the interiorthereof,the interiors 
of Said vanesbeing connected to a sump of lower pres 
Sure than the pressure of the gaseous portion of said 
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fow whereby a part of thegasinsaidmixtureis removed 
from said streamspriorto the dischargethereoffromsaid 
duct, × - . - -,- - 

6,In anapparatus forproducingrelatively Small highly 
concentrated streams of coating particles,a source ofa 
mixture of coating particles suspended in a gas under 
preSSure,a ductfor conveyinga fow of Said mixture from 
Said Source to a discharge end thereof,meansincluding 
conyerging Sides of Said duct toward Said discharge end 
to increase the velocity of Said flow,means for divid 
ing Said fow into a plurality ofindividual fows,means 
positioned within Said duct adjacent to the discharge end 
thereof tending to colimate the movement of said coat 
ing particles in individual flows,a Sump of 1ower pres 
sure than the pressure of the gaseous portion ofsaidfow 
? communication with the interior of said duct adjacent 
the discharge end thereof and meansincludingsaid sump 
for withdrawing from Said flow prior to the discharge 
thereof from Said duct a part of the gas contained in 
SaidfioW. 

7. The method of depositing a coating on a Surface in 
accordance with the openings in a stencil which com 
prises the Steps of placing the stencilin front of the sur 
face to be coated,producing a fiow ofgas containing a 
SuSpension of coating particles,passing said fow through 
a duct,removing a part of the gas from said fow prior 
to the discharge of the fow from said duct,applying 
colimating forces to the flow of coating particles prior 
to the discharge of Said flow from Said duct,and direct 
ing the resultant fiow of coating particles toward the 
stencilandsurfacetobecoated. - 

8. In an apparatus for marking a surface by passing 
a fiow of marking particles through a stenci,a source 
Offiow of marking particles SuSpended in a gas,a duct 
for Said fow having its discharge end arranged to be 
positioned adjacent to the stencil,said duct having at 
1east one pair of opposite Sides converging toward the 
discharge end thereof,a plurality of vanessecured with 
in Said duct adjacent the discharge end thereof to aid 
in colimating the fow of marking particles,and means 
Connected to each of Said vanes and in communication 

50 

?5 

70 

with the interior of said duct adjacent the discharge end 
thereof for removing a part of the gas in Said fiow and 
Some of the Surface flows of said marking particles from 
the interior Surfaces of Said duct to preventthe discharge 
thereof with the fiow of marking particies. 

9. The method of claim 7,and furtherincluding the 
Step of removing Some of the Surface flows of Said mark 
ing particles from the interior Surfaces of Said duct to 
prevent the discharge thereof with the fow of marking 
particles. 
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