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Thrs invention . relates to printing members and te-
methe ds for producing these members. -

More pertreu— |

10

larly, the invention relates to printing members having =~

- ink impervious backings, to- prlnung members having the .
~ ability to produce multreelered imprints in a single step--'

and to the method of making these printing membere
In the past, printing members containing their own

supply of ink have had a tendeney to bleed at the baekmg,-
particularly when pressure is applied to the printing mem—'-;'_: .
‘Bleeding at the backing of

ber to preduee an imprint:-
the printing member makes it difficult to secure the print-

ing member to supporting means such as hand stamp
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Lo -mof eelers Wlth whreh 2 rrtultleolered 1mpr1rit can be: ijro¥-. .
'duced with a smgle stroke and mtheut mkmg the stamp
; prler to use. s SRR - |

- Further. obj jeets ef the mventlen Wlll beeeme apparent- g
ﬁrem the felflewmg desenptlen and dlseusswn ef the m—- ,-

Ventlen o
FIGURE 1isa perspeetwe ri[rawmﬂ ef a pesmve rneld o

R whreh may be used in the invention.  FIGURE 2 is a per-
~spective dramng of a negative mold used in the invention. .
FIGURE 3isa perspectwe drawing of an alternate nega-
~tive- mold.
. finished obj ect of the 1nventren R
* " bereferred to again in the: fellewmg mere zdetalled de-
- scription and: examples. - SRR S
— perweus backing, a plastisol containing ink is placed in
a negative mold, covered: with a- thermeplastw film

"FIGURE 4 1s- perspeetwe drawing of a

In preparmg the prmtmg member havm:r mk 1111- -

 heated to a temperature sufficient to-cause the formation
- of an ink-containing microporous resin. bonded to the-

- steeks metal plates which may be inserted in mechanical -

- equipment for repeated use and the ilike.

| Many glues .
~ which have been used for cﬁxmg printing mémbers carry- -

- ing their -own supply of ink to supportmg means are ad- -
versely affected by the ink causing deterioration of the
bend between the printing member and supporting means.

~ Further, it has not been pessrble to make printing mem- .
bers such as hand stamps or other printing plates. Whrehﬁ""

are capable of producing imprints of multicolors in a one .

step operation. . Conventional hand stamps must ‘be. mked- o

-immediately prior to ‘use.

the paper ‘with the-inked member.

This inking operation is ac- -
complished by pressing the printing member of the stamp -
“upon an inked pad.” The ink -adsorbed by the printing -
~ member is then transferred to paper or other surface
upon which it is- desired to make an imprint by striking 99
Prior to the present -

invention, muiltreelered imprints could be produced in -

- such manner by inking a portion of a printing member

with one. color of ink-and subsequently inking the re---‘;-éo

maining portion with anothér eeler, both operations being

aceemphshed prior to strlkmg the surface upon which:

it is desired to make the imprint.

_portlens of a prmtmg plate could be inked with different.
~colors by pressing the printing member against an ink pad- -
comprised of sections containing the desired colors, the 45

Perhaps also different

seetlens being arranged to engage the apprepraate SEg-

ments of the printing member. In the past, it also may

have been possible to produce multleelered imprints by
feeding different - colored inks from a plurality of ink’

TESErvolrs threugh separate segments of a printing mem-
ber.

of multicolored lithographic work, the several colors are

| eeeomphshed by independent printing steps

 lines of contact.
‘colored print are cumbersome and expensive,

ing members ‘and their euppertmg means are either com-

plex or more than ‘one step is necessary to . use them:

These di
ventren |

- contains its own ink and does not bleed at its backing.’

~ does not bleed at its 1:).’:1(:]&111*3r

"Another object of the invention is a prmtmg member

capable of preduemg a rnultrcelored 1mpr1nt in a smgle-”z;. .
| - 70 the ink colors and smudging at the lines of contact may
As discussed earlier, the. backing mey"—‘ |

'eensrst of ¢ a sheet of 11:|l<. unpervreus thermeplastre resm,

epena,tren

- Still anether eb]eet of ihe mventren 1s ‘a method ef" :
ber een’cammg mk ef a plura,hty-_‘.._-

ma]ﬂng a prrmmg me

“-In 'such ‘a .~
~process, great care must be exercised to insure .the preperi S
registration of the sheets being printed, “this bemg neces--. 55
sary for the prevention of blurring of the colors at their
“All of these methods of preduemn' multi- -

The prmt—-' :

~ thérmoplastic - sheeting. -

thermeplastre film.  Preferably, the plastisol, containing

Cink will be: placed 111 a negative mold and heated to- a
tempere.ture sufficient' to gel the plastisol.
. plastisol is a pertlally cured ‘plastisol which differs from
_the initial plastisol in that it does mot ﬂew,_ |
1S effected .by. the: eeailescenee of the resin particles at
.___thelr outer surfaces accompanied by the mlgratren of all. _
L or a; pertron of the plestlelzer into .the resin.. ~More ex-.
- tended’ curing results in @ microporous structure of sub-.

_ stantial strength; the pores being mtercenneetmg and filled =
‘with ink." After the plastisol containing’ ink is gelled, an:

ink lmpervreus thermeplastre film 18 superimposed efver_'

‘an exposed pertlen of the gelled plastlsel which contains

'ink and the. complete essembtly again heated to form a

| urutary strueture comprising a mrerepereus mlereretlcu-* |

This: gelled-
Curmg

‘lated: resin:-filled with™ mk bended to an. ink’ 1mpervmus:_‘ o :
- In situations where printing

- members centammg less ﬂexrbﬂlty are desired, there may
" be used in’ plaee of the thermoplastic film a composite .
‘board comprising paper, cardboard or other rﬁber impreg--

nated or eeated with a thermepla 1:1e resin.  ‘The resin

coated ‘or rmpregnated side ‘of the’ cempesrte board: 13." |
 brought into contact with the gelled plastisol and the as~

" sembly heated to form a microporous microreticulated
ink “containing resin’ bended to the composite board. ~As
' another- desuable alternate, an mk—free plestlsel may be_ o
poured over the: plastisol containing ink in a negative

mold stich as. ‘those depicted in FIGURES 2 and 3. The

two layers are then heated to coalesce. the two plastisols.

50

In addition, it is well known that in the production. .

~ The ink-free plastisol becomes an ink: arnpervreus thermo-
“plastic Ie.yer bound to m microporous resin - ‘which is

formed from" ‘the - plastisol ‘containing
. the ink containing plastisol ‘will be: preheated to form the
gel ‘stage,” ‘then covered with the ink-free plastrsel and
. again heated to form the composite structure.
cediure. cempletely ehrmnates cemmglrng ef the twe :typee'

ink. - Preferably, - : |

) _ef plastlsels

60

reul’ues are readﬂy OVercome by rthe present 1n-_
| . | S ber,

“An eb]eef of the mventlen is a prmtmg member whroh_'_'._ " from the other cavities by barriers.

~take many forms. -

In preparing ];:rmtu:vtr members eap able’ erf pneduemg |

- multreelered imprints, the cavities of ‘a multicavity nega- '
- tive mold such as those shown in FIGURES 2 and 3 are
flled with a plastisol containing ink of the color desired -

for’ each $Segment o

of the final multicolor prmtmg mem-
Each cavity of the multicavity mold is separated

the printing characters eamed by the negatwe mreld Wt1th-_

A suitable mk—free backmg whleh helds the Varleusly

: -eelered segments of the multlcelered printing member in
a IlOIlCOIltI guous reletlenshlp to prevent eemrnghng ef -

“These drawings will |

and

This pro- . . o

‘These barriers make . :

. 65 it possible to fill the cavities to a depth sufficient to cover
Anether object of the invention is @ method of makmg_ﬂ oY

a prmtmg member containing its ewn 1nk supply whleh. o eut comingling the colors.



the contents dut

a fiber board coated or impregnated with such a resin, or

an ink-free plastisol which when heated becomes a ther- =
moplastic or thermoset layer of resin. It also may con--
“sist of a liquid. nnpervmus cardboard, metal or any other

material which is substantially ink impervious and which
will maintain the color segments in a noncontiguous rela-

‘tonship. Regardless of the backing selected, the method
 of preparing the multicolored printing member may in-
clude the step of heating the negative mold filled with the

plastlsel which contains ink to gel the plastisol. This step

y.!

| olvente for the resins- may be used. In addition, there

‘may be used a combination of plasticizers, one or more
- of which has a greater selveney or plasticizing effect on

- the resin than the other.

- terms. _ 1L _
‘may be a plasticizer for another. Although a liquid may
act as a parfial plasticizer for a resin, it may still serve

10

is particularly helpful when an ink-free plastisol is used °

in making the backing.

makes it unnecessary to have the phastmole containing
different colored inks at the same level in the plurality of
cavities of the negative mold prior to the application of

the backing.. When poured into the negative mold con-

The use of a plastisol backing -

It will be appreciated that the

terms solvents, plastnmzers ‘and non-solvents are relative
A liquid which may be a non-solvent for one resin

the function of a non-solvent in a resin-plasticizer-non-

~ solvent combination mentioned above. Thus, a resin and

a plurahty of plasticizers, one of which may be consid-

‘ered a primary plasticizer and one of the others a second-

. ary plasticizer, may be used to prepare the “ink contain-

. ing plastisol” of the invention. -
. to combine a resin and a plast1e1zer in combinations such
that a portion of the plasticizer serves.as a plastlelzer and

15

taining the plastisol containing ink, the ink-free plastisol

flows into the unfilled portions of the individual cavities
_bringing the level of the contents of those cavities to the -
top of the barriers separating the cavities,. if the contents
Additional plastisol provides -
the backing for the final product, joining its several color
Thus, the printing surfaces of the in-
- dividual segments of the finished multisegment printing’

are not already at this level.

segments together.

‘member are precisely in the same plane. The preferred

preheating step: by which the- pla'stlsel containing ink is
gelled or semicured prevents comingling of the colors as
'This has

subsequent steps of the process are carried ouf. .

‘Similarly, it is possible

the remamder a non-solvent as that term is used herein.

* This resin-plasticizer combination is not nearly as desir-
~ able as those discussed earlier, but is intended to be em-

20

-~ ticizer, thus reducing its 'ab111ty to soften the resin.

is.a valuable phenomena since it permits the use of many -
- plasticizers whose co
othee*mse be excessive.

29

_ braced by the present invention. A secondary plasticizer

is-a plast:eizer which has limited cempat1b1l1ty with the
resin. It usually dilutes the primary or s eeondlary plas-
- This

lpatibilityi” With | 'the resin would '

In the formation of the mwmpomus mleroretleuilated

_‘resin herein contemplated, the structure is formed by the

its greatest-importance when ingredients of- the two- plas-

tisols are compatible with each other, making diffusion of o,

~.colors expected. Tn some instances it is desirable to cover

~ the filled mold with a plate or use otherr means. to confine
ring the final heating step. Such a plate,

partial coalescence of the resin particles.. The resin pa:rt1

_ ©les become bonded at their sunfaces forming an inner-

connecting network of microscopic. pores which extend

~ throughout the resinous structure and communicate with

if securely fixed over the top of the filled mold, prevents

undue expansion of the product during heating. It pro- g5
°® work thus formed, Likewise, when an excess of plasti-
'__-e1zer or a COIIltblIlEtthIl of primary and. secondary plasti-

. cizers are employed beyond the maximum. absorbable

vides a means of regulating the porosity of the composi-
tion to some extent.

of the plastisol.
sure, due to expansion of the plastisol containing ink,

the microporous resin formed from the plastisol centam—
- ingink. - |

tended to mean a -conventional plastisol or organosol.
Such plastisols are finely divided or colloidal- dispersions
of a synthetic resin or mixture of resins in a plasticizer or
plasticizers with or without other materials such as sta-
- bilizers and the like. ‘When heated, the plasticizer and
solvents penetrate the resin. or volatilize and- the mixture

‘resin particles.

term
special kind of plastlsel

~ heated will produce a microporous microreticulated reem-i |
- ous structure, the pores of which contain a fluid carrying

“coloring matter. Its chemical oomposmon may be con-

siderably varied.  Preferably, it is composed of a finely

divided ther meplastle resin - or ﬂlermesettmg resin in the 60

A cover may also be used to retand
- the evaporation of scme of the more volatile components
It prowdes a means for bringing pres-
40
‘upon the plastlc backing to ‘enhance its ability to bond to -
o half-tene printing members of the present invention.

The WOI’d plast1sel” when used 'alone herem 1S 111-'

45

its surface. The non-solvent for ‘the resin and perhaps

a portion of the pla,stlmzer remains in the voids between

the partlally coalesced resin particles, filling the pore net-

by the resin, this portion of the plastmzer- or plasticizers
does not penetrate the resin, but remains in the pore net-
work to. form, with coloring ‘matter, the “ink” of the

It will be appreelated that the softening points of maily

. 'eynthene resins are lowered in the presence of various
| -pflasnelzers_., so that exact molding temperatures cannot
be given, but will depend upon the particular mixture of

plasticizer and resin. | The time required will range from

- g few seeonds to abcmt one Ehour

sets by coalescence and subsequent solidification of the o0
Plastisols are conventlena,lly used for .
- molding, casting films, coating or printing with the resin -
. itself as a coloring agent or co]ermg carrying agent. The

“ink containing plastlsol” as used herein means a

It is a plastisol which when 55

‘preparation of the “ink containing plastisol.”

Any thermoplastic resin or thermosettmﬂ resin in the
thermoplaetle stage of polymerization may be used in the
The syn-
thetic resin will constitute a. substantial portion of the

~ composition, but as little as 15% of the composition may -
~consist of resin.  The maximum: amount of ink which is

consistent with a strong structure is desired. Usually,

;_the resin content will vary from about 15 to about 65

~ percent by weight of the ink containing plastisol; about

thermoplastic. stage of polymerization, a plasticizer for

~ the resin -and a color earrymg liquid which is a relative
non-solvent for the resin.. The non-solvent liquid, having

dissolved or dispersed therem a dye or other suitable col-
oring agent, constitute the “ink.”

above the softening point of the resin while, if necessary,

-maintaining a sufficient pressure to retain the non-solvent
~in the system, a microporous mleroretleulated structure is
. formed ‘The words “microporous microreticulated” are

intended to mean that the resinous structure contains many

‘When an ink contain~
-ing plastisol of the above type is heated to a tempemture .

- 20 to about 50 percent being preferred. (The resin powder

will have a mesh size of between about 75 and about 600,

~ and preferably between about 100 and about 400.) Typi-
cal synthetic resins are cellulose. aeetate, cellulose acetate:

butyrate, ethyl cellulose, polym

ethyl methvacrylaate poly-

- methyl acrylate, pollystyrene polyvinyl chloride, poly-

- vinylidene chloride, polyvinyl butyral, polyvinyl acetate,

- copoly.
‘amides, such as poly e-caprolactam, pelyhexamethylene

- adipamide, copolymers of adipic !aeld sebacic acid, - e-
caprolactam and hexamethylene dlan:une polyisocyanates,

6o

ters of vmyl <hloride and wvinyl acetate, poly-

- otherwise known as polyurethane resins, such as the poly-

70

esters of 2 4-t01y1e11e dusoeyanate and' polyethylene adi-
pate, polyethylene, polypmpylene polyacrylonitrile, poly-

'methylstyrene, alkyd resins, such as polymers of phthalic

- acid-and ethylene glycol, polyesters of ethylene glycol and

‘pores which are invisible to the eye and are mtercon- |

nectmﬂ - - S |
Mlxtures of thermoplastle resms plastlclzers end 110:1-

. 75

terephthalic acid, . polyesters of -ethylene glycol, tereph-

‘thalic .acid and aerylemtnle thermoplastic epoxy resins,
-sueh as Feondensatmn products O'f epichlorohydnn rand.



. Tetrehydrefurfuryl ole-

Tricresyl phosphte_ . _._

- and glyeelates

- -pelyhydrexy cempeunds eueh ‘as
‘phenyl)propane.

pleyed

'lsynthetlc resins ‘which can be e

‘'With the thermepnlastw Iesins, -there wﬂl he' used e'f |
‘Many: eueh plastlemers are -

In the feli[ewmg table there -are - given  many "'in-But laleehel..-.;{..’ T

10

plastlclzer for the resm.:

. known.
known plasticizers, and the resins with which - they are

_cempatlble “Again, . this list is incomplete, but those:

3 101 668

24h13-(4-hydrexy-.
Polyvinyl chloride iand copolymers of
-wvinyl chloride ‘and other- ethylemcally unsaturated -mono-
ers are preferred “This list is, not complete, and-those
- skilled in the. art will appreciate. from the uabove, iether |

‘skilled in the art will be aware of other plasticizers and -

_"-_ean seleet one. wh1eh wﬂl be- satlsfaetery and arvalrlable
' | PLASTICIZERS S

S _11,,Oempetihilit3{

|calcaB|EC| PM | PS|VA| VB[ VC

' Methyl abletate_ e
“Di-isoctyl adipate.......|.
- 2-Nitrobiphenyl....._..]
- Chlorinated biphenyl.__.
Glycerol triacetate_____| -
'I‘neth:,rlene 2lycol d1-2-
ethylbutyrate. ... I
| _Pel ethylene glyeol di- |
- . 2-ethylhexoate_._..:__| L
Mc‘fhyl phthalyl ethyl.
" glyeolate oo C
- Butyl phthalyl butyl
glyeolate ... ... C |
A.rematle hydreearben '
o condensate_ oo P
o ‘Eth lene glycol men.e-
' but 1 ether laurate. .

aaa.]
olelale

caaqa |-

il wnk bk =N - e

lOHoﬁHw}
a aaaaa |

Q
{Qf

Q-
a.a a a cooon |

C

a
.O...rll .II

— e - .

P
P

Q.
P
a

Al L Pl
Penteerythntel tetra- | -~ -]
- propionate .- C
N -Cresyl dlphensrl phos- |
phate-__'-___'_ __________ |

@
b T L e
Q

el

‘Diethyl hthalate-_;l___
Dl-n-oetyl phthalate._. |
Di-isooctyl phthalate. .
D 1—‘?-ethy1hexyl p hthel—
: ate_.__,_: _______________ : I i
- Butyl riemeleate_.,_.___;'._ I

leut 1'sebacate. ..o L
Et;h lene glyeel ono- | -

butyl ether steerate-__ Tt

P
O .
Dlmeth 1 phthalate_.__ 8
I
I

b ey Al W .

qoa aacaoa o a
Qe "enaar o

1 Q

wo0ca HOQQEa Q@ Q Q X Q- a b
WoQaH omaaaH a aQ i

g

[" o aowco c6eaaaa

Vi a eoa caooaa a.a.a e a e aa =eaca |

C= eempatlble -
P=partially compatible.
I=incompatible.
- CA=cellulose acetate.
- CAB=cellulose acetale hutyrete
- EC=ethyl cellulose.’ ' e
- PM =polymethyl metheerylete e
. PS=polystyrene. T ﬂ
VA=polyvinyl acetate.
-+ VB=polyvinyl butyral.
- VO =polyvinyl chloride.
_VCA pelyvmyl chloride aeetete
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-+ sec-E _
RCR Hert-Am?leyele- DR N

VCA
20 Terpene methyl | . |
o Z-Methyl tetra-

o Ethylene glyeol..... 1~
25

- Diethylene glycol .|’
~PDiethylene glyeol |

F -Th1ed1ethy1en,e

o Anlyl chlorides,
o mixed. L. X
| Glycerel " |

| - ,__-Dlamylbenzeﬂe--;;.'. B
* " Amylnaphthalene..| L - p-1-

40

| Alip hetle petro-
. _.Stedderd selvent

o Mmeral spirit

- Primary plaSthIZBI'S Wthh have been sueeessfully used '-

'are tricresyl phosphate, ‘dioctylphthalate, pelyethylene
- glycol benzoate, dibutyl phthalate,. alkyl aryl phosphates ©
- Secondary - plasticizers- which have been =~ -
 used-in varying amounts are fatty acid esters and aromatic
- “hydrocarbon distillates sueh as these boﬂmg at a tempera- I

The plastmzer will usually be rused in an ameunt Wlth__';;i_.’ﬁoz_-_ _-:

| ture of 300—450° F.

- _in the range from abeut 40 to abeut 170% hy Welght of,’-f

~ -the resin.

This nonselvent can | be elther velafule or nonvelatﬂe .
 clude the phthalocyanine blues and greens; ink type, car~

“bon blacks and B—exyne.phthmc acid reds. |
-dyes include methyl violet, victoria: blue, '_VlCtOI’la green, -

The ‘more volatile the nonsolvent, the greater the pres-

o 'sure that will have to be exerted to retain the selvent*z_ﬁ,_if’;.'

- in the mixture until the structure has been formed. -But

since the
contain an. ink; it is desirable to use a nonvolatile hqmd

to avoid drymg eut ef the strue’rure durmg Ieng perleds_'

- of nonuse. K
Those: skﬂled in the a.rt W1th the abeve ﬁaets rWlll be L
The nenselvents-é;‘-f-‘

able to select appreprlate nonsolvents. -

final structure of the present invention is to .

" azosol red, calcazine red, iosol red and nigrosine blacks.
* . Both ﬂuereseent and phosphorescent dyes and plgmentsl s

"may e used.

- 70 - Havulg generally descrlbed the mvenhon the fellowmg o

useful for. the various resins which are disclosed ahove_._-“_":'f_-

will - be apparent to those skﬂled 111 the art from these ",
Hewever the fellowmg 11st whlch 1s partIaI wﬂl

N j-;_facts

Z-Ethy]hexyl eleo-

| _:.Gl col diacetate .- 8°F:
S Butyllaetatel sl L)
coie 0 n-Buty lether_....._j L]

£ .-_1 3 But ylene glycol:| I
S E-Methyl-2 4- - .

| ‘Triethylene glycol._1 1-
Polyvethylene glycol.| :
. _Polyprepylene |
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X:;flene - Ortho,- SR |

. ‘Gagoline (Benzine).| I
:. L1greu1 (Petroleum. | _

e ""Mmeral olloccucecn P

- 50 Kerosene (fifth frac- {
- tiomrof petroleum) .| I
T _-Nltremethene---_._._-- S
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e |
gwe seme mdlcatlon of nensolvent hqulds rw]:uch can be
employed in the mventlen S TR A
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8= seluble |
- P=partially seluhle |
~ L=Ilatent or ee-selvent
I=insoluble. LT
W warm. - -
A= eellulese acetate: DT A
OAB -cellulose eeetatebutyrete;-ﬁ o
EC=ethylcellulose. ' ..<. :
PS-—pelysty'rene | e
PM—pel ethyl methaerylate. R
VC=polyvinyl chloride. . - - . B
VGA—pelyvmyl ehlende ecetete

A wire variety ef eelermg matter may be used melud- o
ing both dyes and pigments. - Satlsfaetery pigments ins

Satlsfaetory' -

examples are” presented as speelﬁe embodiments only;

‘..-and mtheut mtendmg to hmlt the 111ve11t1011 therete

- (4) Preparation of Mulzzcawty Negative Mold
A negatwe meld for preparmg a multleelored prmtmg’--r;_



 and 20. - - o
| Erther a thermerlastrc or thermosettmg resin in rthe o

thermoplastic stage of polymerlzatron may be used in the
- preparation of the negative mold in accorda;uce_ with th_e _'

7

_member such as that shown in FIGURE 4 was prepared
as follows: A black and white painting. of a bell with
- certain attending printed words was photographed. When |

developed by standard procedures, the negatrve had black

areas where the original photograph was' white and con- -
versely, where the original photograph’ was black the

- megative was transparent. - The negative was superimposed |
. over a zinc plate 5 which had been coated with a solu~

1 brcarbonate and shellac in alcohol. -

The assembled negative and sensitized zinc plate were
- then subjected to light from a carbon arc lamp. The -
light which passed through the transparent areas of the

tion- of ammoniu

3,1oi,_.eee

The term “ne gatwe mold” as used herein. means that. |

'_ | the features manifested on-the surface of the mold are:
" in negative or reverse relief as compared to the features

 megative hardened corre5pond1ng areas 6, 7, and -8 of the .

bichromate and shellac coating .of the zinc -plate.

"Those

areas of the coating 9, 10, and 11 which were covered by *_ -

the opaque areas. of the megative did mot receive light *°

| and were not -hardened. Subsequently, the metal plate

15

 lead sulfate, a stabilizer, were 1
10 tricresyl phosphate to form a paste. .
~added 5 parts of: methyl violet together with 100 parts
" of ethyl hexanediol serving as a vehicle therefor.
. ink- containing plastlsols were prepared using calcazine

-red and neolan black as the coloring agents.

of the desired multicolor printing member and those of
the positive or master mold from which the negative mold

Z'may be prepared in accordance wrth rthe method dlscussed
111 this example R |

EX&MP LE 1

5 G parts of polyvmyl chloride and 5 parts of tr1bas1c
ixed with 50 parts of

Similar

These inks
containing plastisols were poured into the separate cavi-

- ties of the multicavity negative mold of Example A. A

was washed in methyl alcohol removing the unhardened

 areas of the coating, leaving béhind ‘the hardened areas
‘The-plate was then placed in an etchmg |
solution of rutrrc acid and left for a period of approxi- °
‘The now uncoated areas 9, 10, and

- 11 of the metal became etched ‘by the nitric acid, reduc-
ing the metal plate to a relief design of the original photo- -
graph image with the etched surfaces 9, 10 and 11 dupli-

6. 7, and 8.

mately 30 minutes.

cating the areas in the negative which were opaque to

light, Whﬂe the unetched areas 6, 7, and 8 duplicated the -
A groove 12 was ma- -
1pass-
ing the bell and accompanying words. Additional grooves
13 aud 14 were machined, separatmg the bell from the - _
Upon this master positive metal mold of FIG-

- transparent areas of the negative.
chined around the peruneter of the zinc plate €ncor

Words

20

polyvinyl chloride filmof ‘approximately 10 mills in di-

ameter was laid over the ink containing plastisols in the

negatwe mold. - The mold Wwas then closed by placing an

~iron plate over - the polyvmyl chloride sheet. The mold
- was then placed in an-oven and heated to a temperature_.
~of about 350° F. for'a period of 15 minutes. Thereafter

- the mold was removed from the oven, cooled and the re-

o5 _sultant multrcolored printing member stripped frorn the

mold. The printing member. carried the photograph and. '

L surroundmg printing characters in fine detail. There was

URE 1, a Bakelite composition consisting of a phenol

formaldehyde resin in the thermoplastic stage of polym-
erization on a paper backing was impressed at an elevated ..
temperature, about 400° F., to produce the three cavity

- .ous relatronshrp by the :backing which had beco

35

‘negative mold of FIGURE 2 Upon heating and the ap-

~plication of pressure, the resin takes a position around
- the characters and design of the positive mold and ouce L

- set it is not affected by subsequent heating.

tive mold of FIGURE 1.

no mingling of the colors during formation due .to the

. fact that ‘each separate color containing plastlsol was.
20 _maintained in its own cavity of the multicavity mold
- during formation. . Further, there was no mingling of the
‘colors after the formatron of the printing member because

the printing members were rnamtamed in a moncontigu-
1 an
integral part of the prmtmg member during the heating

-step.  Glue was placed -on the back of the printing mem-

ber comprising principally ‘the polyvmyl ‘chloride sheet

- which had becomie fused to the microporous microreticu-

FIGURE 2 correspond to grooves 12, 13, and 14 of FIG-

URE 1.

 above procedure. If a thermopla'strc resin is used, 1

- should have a meltlng point in.excess of that which 1s; :‘

These barriers estabhsh color cavrtles 18, 19 o
o | 45

~cavity negative mold containing the dif

lated resin  formed by the ink containing plastisols. The

- 40 : prmtmg ‘member was then fixed to a conventional hand
1t wrll be noted that the features of the mold of FIG-'_ o

URE 2 are the reverse or negative of the master of posi- -

stamp stock. - The printing member did not bleed at the

~ “backing when placed under pressure to exude ink from
Barriers 15, 16, and 17 of +

the pores of the printing and photographic indicia. It

was-used to make. several thousand vmd mlprmts with-
cut retnhtnﬂ' L :

DXAMPLH} o

Example 1 was repeated with comparable results, the .
steps of the process being the same except that the multi-

erent colored ink

- containing plastisols was placed in an oven and heated to

50

necessary in the heating step required to form. the micro-

porous microreticulated ink containing resin of the print-
1ng mB]:Ile‘:I‘S

The posrtrve mold as well as the megative .

mold may be prepared in any manner known in the art. -

The method employed will depend. upon’the equipment
‘avallable and the nature of the multicolor printing
ber desired. The molds may even be carved by hand
from wood, metal, rubber or thé like. One very desirable

mem-

a temperature of approximately 250° F. for 8 nnnutes-.

-prior to the time the polyvinyl chloride backing was ap-
~ plied. After applyrag the. backing, the mold was cov-

- ered, replaced in the oven, and heated to a temperature of
about 350° F. for an. addrtlonal 10 minutes. As in Exam-

55 ple 1, the final structure was a multicolor printing mem-

ber -consisting.of a plurahty of microporous microreticu-

lated resin. structures carrying ink of different colors, each

~ alternate method of producing a -positivé mold is by

strippmg sections of the rubber facing from a commer-
_crally available composrte rubber -panel containing .an
The areas from which the rubber has
‘been stripped serve as recesses corresponding to barrlers?'.__-
- of a negative mold which may be formed by pressing a
A
‘negative mold may be prepared with barriers such as
~ those shown as 21, 22, and 23-in FIGURE 3. Barriers
22 and 23 are strips of metal, plastic, cardboard or
similar material fitted into slots 24 and 25 of an outer bar-
~rier 21 to establish cavities 26, 27, and 28. A very de-
- sirable substitute for the intermediate stage phenol form— L
rentioned above is Silastic R.T.V. 501,
- a fluid sﬂrcone rubber which polymerizes within' 2-6 =
o hOllI’S at’ room temperature wrth the aid of a catalyst to

| embedded fabrrc

- thermoplastic. resin against it ‘as discussed earlier.

aldehyde resin -

a tough tear resrstant rubber

65

- impervious plastic layer.

70

‘being bonded in a noncontiguous relatronshrp to an ink
o lpervlolus thermoplastrc backing. | |
80 - _

| |  EXAMPLE 35 . . .
| Example 1 was repeated using in place of the thermo-

 plastic film there specified, a fiber board which had been -

impregnated on one side ‘with a polyvinyl chloride-

_polyvrnyl acetate TESsin. The impregnated side of the fiber

board was placed next to the plastisol. The prmtrnﬂ'

- member thus formed consisted of a microporous Mmicro-

retrculated resin bonded to a fiber board through ‘an ink
Like the printing members of

Examples 1 and 2, the multrcolored inks contained in the

multicolored printing member did not become: comingled
e_trther durmg or after formation of the prmtmﬂ' rnember

| -

EXAMPLE 4 |
Example 3 was repeated with comparahle results by-'

.'1‘)reheatm'ﬂ'r the neﬂatlve mold oontarmng the plastlsol Con~

To this paste was



~ of about 15 mmutes

) *3-,-*101,3691

M~

9

tammg ink as 1nd1eated by Example 2 The admantage ef -

the preheating step is-that it provides-a more firm compo-
sition, the partially cured mk eontmnrng plastrsel te whlch
to apply the backmg R R | |

" EXAMPLD 5.

Example 1 was- repeated substltutmg a plastlsel com- = .
- plastte film there: epeerﬁed a fiber board which had been”

__impregnated .on. ohe side with_ a pelyvmyl ‘chloride-
~ polyvinyl acetate resin. ~The impregnated side of the fiber - -
“board was placed - next to the plastlsell The prrntmg mem- -
-~ ber thus formed consisted of -a microporous microreticu- -

‘prising equal parts of polyvinyl. chlerrde resin - powder

--I_'_-T_'Of about 200 mesh size and trleresyl phosphate as a plas- -

- ticizer therefor in place of the’ pelyvmyl chloride sheet.
The final structure was a ‘multicolored prmtmg rrrem”ber_f.10

'eemprrsmg a plurality of MiCroporous micror eticulated

resin segments with the pores thereof filled with different

- colored inks bonded to an ink impervious: backing formed
by the coalesced ink-free plastlsel A multicolor 1:rr111t111f:!r

g different colored ink 1s he-r.lded in a- neheehtrgueus re-
latroashrp to the ink 1 npervmue hackmg 32. o

| o EKA'\IPLE 6 | |
Example 5 was repeated exeept that the multtcaVlty

20

negative mold containing . the. ink eontammg plastisols -
was placed in an oven and heated toa temperature of

approximately 200° F. for about 10 minutes prior to the
_time that the ink-free plastlsol was peured over the nega-

25

. tive'mold. The mold was again placed in an oven and

heated to a temperature of about 350° F. for 15 minutes.
The preheating step had the advantage of solidifying or-
~ gelling the plastisols containing ink prior to the time that

~ the ink-free plastisol was poured thereover.
- was no diffusion of the ink in the- plastisol: eentammg ink

‘Thus, there:

- into the plastisol comprising the baekmg as’ eceurred toa

_. hmited degree in Example 5. . -
(B) Prepamtwn of S:agle Ccmty Neﬂatwe Mold

35

A smfrle cavity neﬂatrve mold Was prepared in a man- R

ner identical to that of Example A (Prep aration of Multt-:

cavity Negative Mold) except that grooves 13 and 14

were omitted from the positive mold of FIGURE 1.
resulting negative mold was sumlar to that shown in FIG-

| "16 and 17
| EXAMPLD 7

50 parts of pelyvmyl ehlende land 5 rparts of trrbasu:

-lead sulfate (a stabilizer) were mu{ed with 50 parts of =
To -this paste was
 added 5 parts of methyl violet together with 100 parts of =
- glycerol menerremeleate, Serving as a vehlele therefor.
 This ink containing plastisol was: peured into a negative

mold of Example B. A polyvmyl chloride film approxi- -
mately 4 mills in. tthkIlGSS was laid over the ink contain-

_dieetyl phthalate to form a. paste

ing plastisol in the negative mold. The mold was then

“The
40
URE 2 exeept that it did- net pessess the dmdmg barrters' |

15 minutes.

10

fer an addrtrehal 10 rmnutes

_ _ EXAMPLE 9 -
Example 7 was. repeated using in place of the thermo-

__ _,lrated resin” bonded te a ﬁber board threugh an mk 1111— __
-. '-'PEI'VWUS plastle layer : | ST

- member of this type can. be seen in FIGURE 4. Mrere-_."?ﬁ15. |

- 'pereus resin segments 29, 30, and 31, each containing

EXAMPLE 10

ing plastisol as indicated by Example 8. The advantage

 of the preheating step is that it provides a more firm com-
position, the parttally eured mk ucenta:mmg plastrsel ta

wh1eh to apply the baekmg
- EXAMPLE 11

Example 7 was repeated substltutrng a plasttsel com-
. prising: equal parts of polyvinyl chloride resin powder of -
about 200 mesh size and dioctyl phthalate as a plastlmzer o
“therefor, in place of the polyvinyl chloride sheeting.
. final structure was a prmtmg member eemprlsmg a micro-. -
~porous microreticulated resin with the pores thereof filled .
- with ink boénded to an- mh 1mperv10us baekmg fermed by' |

30 _'fthe eealesced plastlsel

EXAMPLE 12

_. Example 11 was repeated except that the negatwe meld o
eonta1mr1g the ink containing plastisol was. placed'in an. -

oven and heated to a temperature of approximately 200° -

F. for -about 10 minutes prior te the time- that the mk—free |

. plastlsol Was poured .over it
oven and heated to’a temperature of ‘about 350° F. for .

“The preheatmg step--had- the: advantan'e of

sohdrfymg or gelling the ink centammg plastrsel prior-to .

the time the ink-free fluid Plastlsel 'was peured thereover SR

~ Thus, there was no diffusion of the: mk in:the ink contain: .

50

closed by placing an iron plate ‘over. the top of the poly-

- vinyl chloride sheet.
and heated to a temperamre of about 350° F. for-a perted

stripped from the. mold.. Glue was placed on the. back

of the printing member, eemprrsmg prmerpall}r the poly-"
~vinyl chloride sheet 'Wthh had become fused to the micro=
| porous microreticulated resin formed by the ink contain-
The printing member was then fixed to a -

mng plastrsel
conventional hand stamp stock. - In operation, the prmt-
ine member made several thousand vivid. prints.
- printing : member did not bleed at the backing when pliar.:ed

- under pressure necessary to exude mk frem the . pares of |
- the prmtmg surfaee | - =

':_.XAMPLE a

Example 7 was repeated with: eemparahle results ex-i |
70

“¢ept that the negatlve mold ﬁlIed with the ink containing

plastisol was placed in an oven and heated to'a tempera-

ture of apprexrmately 200° F. for 10 minutes prior to the

time the polyvinyl chloride backmg was applied. After
applying the backing, the mold was covered, replaced in -
the oven ahd heated to a temperature of. abeut 350“ F.

‘The mold was placed in an oven

‘Theréafter the mold was removed |
from the oven, cooled, and the resultant printing member

55

0 A meld srmrlar to that shown in FIGURE 3 Wlth bar—“ -
oved was filled with the ink contain- =
- ing plastrsel iof Example 7 and heated to'a temperature of- |
~340° F. for 20 minutes. to form a microporous mlcre-'.'_-;--_.-_" |
;retleulated resin containing mk in the pores thereef A |
- type-cut. stencﬂ was cut and plaeed over the resin.
sheet of paper was pressed against this stencil and re-
~ moved. The paper thus received a. clear imprint of the -
'_ type-c:ut upon the. stencil, the ink havmg fed from the.
microporous resm threugh the stencrl epemngs ento the

_rters 22 and 23 re

ing plastisol ‘into the plasttsel comprising: the backmg as.

B "_=0eeurred te a hmrted degree in Example 11

EXAMPLE 13

A

paper. . -
EXAMPLE 14

The bettom of the three eavrttes of a meld smnlar te

- that shown. in FIGURE 3 with barriers 22 and 23 re-

60

*was slightly submerged in the ink-free. plasttsel

65
_tions disclosed in Example 1-were peured gently into the

separate cavities of the mold covering the ink-free plas- .

The plastisols were covered with a metal plate and

_- 'heated to a temperature of 350° F. for 20 minutes, cooled, - =

and strrpped from the mold. The molded structure con-”
sisted of three non-contiguous microporous microreticu-

- lated resins each containing a colored printing fluid of a =

- “color different from the lether two bonded to a monporous . -
-ink-free. plastic backing. ~This-multicolored molded resin. = - -

‘was mounted 011 a cyhndrtcal drum ef a conventtonal - -

. tasol. -

moved ‘was covered to a: depth of ‘about ¥ of an inch s
~ with an. ink-free plastrsel consisting - of equal parts of -
- 200 mesh pelyvrnyl chloride and dloetyl phthalate. -

‘riers 22 and 23 were put in ‘place so that their bottom edge . o
Three

dtt‘ferent colored ink. eentammg ‘plastisols-of - the composr- |

AS in Example 7 the fﬁnal.' o
structure was a printing member consisting of a micro-
- porous microreticulated resm honded te an mk 1mperV1- T
- _'ous thermeplastle baekmg - oo R

Example 9 Was repeated with eomparahle results by - o
-'preheatmg the ‘negative mold containing the ink contain-

The_"l

- It was again plaeed in an o

Bar-



. . tages.

M

mrmengraph machme 1n place of the fibrous pad manually
- used.  ‘The nonporous portion «of the resin was next to the

- drum, and the smooth face of the microporous portion

3,101,668

- of the resin was exposed. Over the three sections of the |

o smooth face of the ink containing microporous resin there .
The drum was rotated sev-
eral hundred times, bringing clean sheets of paper into-

~ was fixed a type-cut stencil.

. G

3_2

| produce a microporous mlcroretlculated resin containing

ink in the pores thereof bonded to said thermoplastic film.
4. A method of: making a prmtmg member capable of

producing a multicolored imprint in a single operation
- which comprises preparing a positive mold of the desired

prmtmg member having recess areas bounding the seg-

- ments of the mold which correspond to the separate color

~ contact with the face of the resin. Each sheet received a

o _'-clear unprmt m three colors {::c:rreapendm~:1r tc} the stencil -
~ type cuts. | | |

The advantages ef prmtm assemblles such as those dis-
* closed in Bxamples 13 and 14 are manyfold. . It is un-

. necessary to.ink the pad bringing many attendmg advan-
There is no ink leakage as there often is from the .
Ink
- feed from the resin is more constant than from- ﬁbrous,-

drum of the conventional ‘mimeograph- maehme

10

areas of the desired printing member, forming a mul-

ticavity negative mold having barriers bounding the cavi-

ties of the mold which correspond to separate color areas

- of the desu'ed printing member by casting a thermoset-

15

- felt or rubber pads nermally used and fed by a viscous -

~ink from the drum-cavity. The drum or other device
upon which the resin may be mounted may be-left in any
" position without " fear- of leakage “Most conventional
~ duplicating devices must be left in a position so that the
ink will not flow from .the ink welil threugh the pad and

ting resin upon said positive mold, filling the cavities of

said negative mold with an ink containing plastisol, the

plurality of cavities centammfr a plurality of colors when
filled,- snperlmpesmg over. an exposed portion of said

plastisol an ink impervious thermoplastic film bonded

on omne side to a fibrous sheet, the thermoplastic side

being next to the plastlsol and heating said plastrsel and

~ film to produce a microporous microreticulated resin con-

20

 stencil. The printing fluid is retained in the present mMicro-. -

- porous compesrtmn by cchesive forces due to. the resins’

system of extremely minute pores. The ink is emitted

25

- only when a porous article is breughrt in touch Wlth it and' .

upon the application of a slight pressure.:

' clai ned is: ) | |
1. A method of makmn' a pnntmg member capable of

which comprises filling a plurality of cavities of :a multi-

cavity -negative mold, each cavity separated from the

others: by a barrier and carrying the desired printing char-
~ acters in negative relief, with an ink containing plastisol

- substantially level wrth the upper portions of said barriers,

" the plurality of cavities containing. a plurality of colors

when filled, heartmg sard plastrsol to a temperature suffi-

' ~ cient to ferm a gel, superimposing over said plastisol an
- ink impervious thermoplastic film and heatmg said -plas-

tisol and film to produce a microporous microreticulated

- resin containing-an ink in the pores thereof bonded to sardf
_ ther I | | o

- 2. A method of makmg a prmtmg member capable of -

‘producing a multicolored  imprint in a single  operation

which comprises filling a plurality of cavities of a multi-

oplastic film.

~ cavity mold, each cavity separated from the other by a
- barrier and carrying the desired printing characters in

~ negative relief, with a plastisol containing ink to'a depth“

Now havmg generally descrrbed the mvenuen What 15_-

_ 30
preducmg a multlcelered imprint in a single op eration

taining ink in the pores thereof bended to sald thermo-
plastic film, |

5. A method of makmg a prmtmg member eapable of
producing -a multicolored imprint in a single operation-
which comprises preparing a positive mold of the desired

printing member having recess areas bounding the seg-
- ments of the mold which correspond to the separate color

areas of the desired printing member, forming a mul-

ticavity negative. mold of the desired printing member

having barriers boundmg the cavities of the mold which

correspond to separate color areas of the desired print-
ing member by casting a thermosetting resin upon said

posrtwe mold, at last partlally filling the cavities of said

‘negative mold with an ink containing plastisol, the plu-

 rality of cavities containing a plurality of colors when

35

" to a depth whereby the exposed surface of the plastisol is -

40

filled, heating said ink containing plastisol to a temperature
sufﬁcrent to form a. gel, placing an ink-free plastisol over
said gelled ink containing plastisol, and heatmg said
gelled and ink-free plastisols to produce a microporous

'm1cr0ret10u1ated resin. centa.lmng ink in the pores thereof

bonded to an impervious layer of coalesced resin.
6. A method of making a prmtmg member capable of

. producing a multicolored imprint in a single "operation

sufficient to cover the printing characters; but ef insuffi- -

~cient depth to flow over the barriers separating the cavi- -

ties, the plurality of cavities containing a plurality of

colers when filled, heating said plastisol to a- temperature '

| - sufficient to form a gel, placing an ink-free plastisol over

an exposed portion of said gelled plastisol and heating said

gelled plastisol and ink-free plastisol to produce a micro-

- porous microreticulated resin containing ink in the pores_ |

thereof bonded to an 1mpervmus layer of a coalesced resin.
3. A method of making a prmtmg member capable of

60

producing a multicolored imprint in a single operation

which comprises preparing a positive mold of the desired
~ printing member having recess areas bounding segments

- of the mold which eorrespond to separate color areas of

the desired printing' mempber, forming a mulncawty |
negative mold of the desired printing member having

barriers bmmdmg the cavities of the mold which corre-

- ‘spond to separate color areas of the desired printing
member by casting a thermosettmg resin upon said posi- -,
- tive mold, cﬁllmg the cavities of said negatrve mold Wlth-_-,- |
an ink containing plastlsol the pluralrty of cavities con-
~ taining a plurality of colors when filled, superimposing .
OVer an exposed pertlen of said plastisol an ink impervious

: thermoplastrc ﬁlm and heatmg Sﬂld 13’15-‘15'*“5‘*'3‘1 and film to .'?

G5

- which comprises preparing a posmve mold of the desired

printing member having recess areas bounding segments
of the mold which correspond to separate color areas of -
the desired printing member, forming a multicavity nega- -
tive mold of the desired printing member having barriers
bounding the cavities of the mold which correspond to

separate- color areas of- the desired printing member by
- casting a ther

oplastic resin upon said positive mold,
ﬁllmg the cavities of said negative mold with an ink

- containing plastisol, the plurality of cavities ‘containing

a plurality of colors when filled, superrmpesmg over an

exposed portion of said plastisol an ink impervious ther-

I.n.-.l

moplastic film and heatmg said plastisol and thermeplastrc
film to preduce a microporous microreticulated resin con-
taining ink in the pores thereof bonded to said thermo-
plastic film, the melting point of said thermoplastic resin
from which said negative mold is formed being higher

‘than the temperature at which said ink containing plasti-

sol and said thermcnplastre film are heated to produce

- the microporous m1crereheulated resm bonded to the

thermoplastic film.

7. A method of maklng a pnntmg member eapable of
producing a multrcolored imprint in a single operation

- which comprises preparing a positive mold of the desired

printing member having recess areas bounding the seg-

~ ments of the mold which correspond to the separate color

“areas of the desired printing. member, forming a multi-
cavity negative mold having barriers bmmdmcr the cavi-

- ties of the mold which correspond to separate celer areas

of the desired printing member by casting a thermoplastic
resin upon said positive mold, filling the cavities of said
negative mold with an ink containing’ plastisol, the plu-




- 13 -
rality of cavities containing a plurality of colors when
filled, superimposing over an exposed portion of said plas-
tisol an ink impervious thermoplastic film bonded on
one side to a fibrous sheet, the thermoplastic side being

next to the plastisol, and heating said plastisol and thermo-
plastic film to produce a microporous microreticulated

resin containing ink in the pores thereof bonded to said

3,101,668
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ture sufficient to form a gel, placing an ink-free plastisol

~ over said gelled ink containing plastisol, and heating sad

thermoplastic film, the melting point of said thermoplastic |
resin from which said negative mold is formed being

higher than the temperature at which said ink containing
plastisol and said thermoplastic film are heated to pro-
duce the microporous microreticulated resin bonded to
the thermoplastic film. | |

8. A method of making a printing member capable of

producing a multicolored imprint in a single operation
which comprises preparing a positive mold of the desired

10

15

printing member having recess areas bounding the seg-

ments of the mold which correspond to the separate color
areas of the desired printing member, forming a multi-
cavity negative mold of the desired printing member hav-
ing barriers bounding the cavities of the desired printing

20

member by casting a thermoplastic resin upon said posi-.

~ tive mold, at least partially filling the cavities of said
negative mold with an ink containing plastisol, the plu-
rality of cavities containing a plurality of colors when
filled, heating said ink containing plastisol to a tempera-

25

gelled and ink-free plastisols to produce a microporous

‘microreticulated resin containing ink in the pores thereof

bonded to an imperivous layer of coalesced resin, tl}e
melting point of said thermoplastic resin from which said

negative mold is formed being higher than the tempera-

ture at which said ink containing plastisol and said ink-
free plastisol are heated to gel the ink containing plas-

tisol and to produce the microporous microreticulated

resin bonded to the impervious layer of coalesced resin.
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