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1ce  ; 2,982,205

- Patented May 2, 1961

2,982,205
PRINTING APPARATUS

John A. Maul, Euclid, Ohio, assignor to Addressograph-
Multigraph Corporatlon, Cleveland, Ohio, a corpora-
tion of Delaware

Filed Aug. 30, 1956, Ser. No. 607,102
10 Claims.  (CL. 101—269)

This invention relates to printing apparatus and more
particularly to printing apparatus which is constructed
and arranged for operation with printing plates which
may vary substantially in overall thickness.

- Printing apparatus, usually in the form of relatively
small hand-operated printing machines, has come into
widespread use in the field of credit transactions in retail
stores and .in analogous ‘business situations where it is
desirable to reproduce accurately and rapidly informa-
tion relating to the party or parties involved in or other
data relative to a given transaction. Typically, in credit-
verification systems, each customer of a given store or
group of stores may be issued an identification printing
device which is embossed with the name, address, and
other identifying information rélating to the customer,
such as an account serial number.  Each time the custo-
mer makes a purchase under the account identified by
this device, the device is positioned in.a printing machine
and employed to imprint the embossed information upon

a sales slip, contract, or other business paper. The print-

ing is usually ‘accomplished with relatively small hand-

operated printing machines each of which includes a-

means for supporting the identifying printing plate in a
position in which the relief design on ‘the plate may be
engaged by one surface of a sheet of paper such as the
sales slip or the like. A roller platen -is then rolled
across the opposite surface of the sheet in pressure con-
tact therewith to imprint the sheet with the information
carried by the relief désign in the identification plate. An
inked ribbon may be utilized in the machine to render the
imprinted pattern visible and relatively permanent upon
the paper; preferably, however, an ' ink-impregnated
roller platen is utilized for this purpose.

- .Many credit identification and similar systems of the

type outlined above have been placed in operation using
.metal identification plates embossed with the requisite
information.
possible to maintain relatively close dimensional toler-

With metal plates, it has generally been

ances with respect to overall thickness of the printing
plate, thereby permitting accurate and readable reproduc-
tion of the information carried by the plate. In recent
instances, however, embossed plastic printing plates have
been employed: in systems of this general type. For
various reasons, " different manufacturers have selected
different thicknesses ‘for the plastic material from which
these individual printing plates are fabricated. More-
over, it. has been found that it is relatively .difficult to
maintain uniformity of thickness in the plastic printing
plates as compared with metal plates. - The printing
machines herctofore employed in systems of this type
have not given particularly satisfactory results when re-
quired to operate with a series of printing plates which
vary greatly-in thickness. Moreover, it has been found
extremely. difficult to employ printing machines designed
for use with plastic identification plates of one thickness
in conjunction ‘with plates of a. substantially dlﬁ‘erent
thickness.

The principal object of the present invention, there-
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fore, is to enable a printing apparatus or machine to
operate sansfactonly using printing plates which vary

_substantially in thickness.

Another object of the invention is to afford a prmtmg
apparatus which follows standardized construction inso-
far as possible but which can accommodate and function
properly with printing plates of greatly dlﬁenng thlck-
ness.

It is a corollary obJect of ‘the mventxon to provide ‘a
new and improved roller platen structure which inherent-~
ly compensates for variations in- thickness of - prmtmg
plates with which the platen is employed.

Accordingly, the invention is directed to a printing -
apparatus including means for supporting a printing plate
in position to have a relief design on said plate engaged
by one surface of a sheet to be printed. The inventive
structure includes & platen comprising a cylindrical print-
ing element of relatively hard but nonetheless somewhat
resilient material supported upon a.core of relatively
resilient material. ‘This core comprises a cylindrical sec-
tion baving a plurality of projections extending there-
from to engage the printing element at spaced points
around the inner surface of said element; these core pro-

_jections define a series of longitudinal spaces into which

the resilient material of the core projections may be de-
flected when the printing.element is subjected to external
pressure. In addition, .means are’ provided for rolling
the platen in pressure contact across the opposite surface
of the sheet to imprint the sheet in a pattern determined
by the aforementioned relief design of the printing plate.

Other and further objects of the present invention will
be apparent from the following description and claims

“and are illustrated in the accompanying drawings which,

by way of illustration, show preferred embodiments of
the present invention and the principles thereof and what
I now consider to be the best mode in which I have con-
templated applying these principles. "Other embodiments
of the invention embodying the same or equivalent
principles may be used and: structural changes may be
made as desired by those skilled in the art without de-
parting from the ‘present mventlon and the preview of
the appended: claims.

In the drawmgs

Fig. 1 is a perspective view of a printing machme con-
structed in accordance with the present 1nvent10n, the
printing head of the machine being dlsposed in an ele-
vated posmon,

Fig. 2 is an elevation view of the prmnng apparatus
shown in Fig., 1 with the casing covering the printing
head removed and the prmtmg head disposed in lowered :
or prmtmg position;

Fig. 3 is a plan view of a typlcal prmtlng device or
-plate which may be employed in the prmtmg apparatus
of Figs. 1 and 2;

Fig. 4 is a fragmentary sectional view of the prmtmg
plate of Fxg 3 taken along line 4—4 therein;

Fig. 5 is a longitudinal sectional view of a platen roller
constructed in accordance with the inventive concept;

Fig. 6 is an end view. of the platen roller. of Fig. §
taken along line 6—6 therein;

Fig. 7 is an enlarged sectional view .of a portlon of
the platen roller,

Fig. 8 is a view correspondxng to Fig. 6, showing the
inventive platen roller in operatlon, :

Fig. 9 is an enlarged sectional view of the plate—p051-
tioning arrangement employed in the pnntmg machme
of Fig. 1; and

Fig. 10 is an enlarged sectional view, similar to Fig:
7, of another embodiment of a roller platen constructed
in accordance with the invention. )

One . embodiment of ‘a printing machine . constructed
in accordance with the present invention is illustrated by
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vrinting apparatus 10 in Figs. 1 and 2. Printing ma-
chine 10 is of the type frequently used in connection
with “charge plates” or similar small identification print-
ing plates which are usually embossed with a name, ad-
“dress, and other information; in a typical credit system,
Crinting machine 10 is utilized to print the information
carried by the charge plate upon sales slips or similar
paper instruments in department stores, automotive serv-
-ice stations, and like businesses. Printing machine 10
comprises a movable printing head 11 which is mounted
-for vertical pivotal movement relative to 2 stationary plat-
form 12 which serves to support a charge plate or simi-
lar printing plate .in a printing position in the machine
-as will be described more ‘completely hereinafter. The
:printing platform 12 is’ supported by a vertical column
13 which is preferably formed as an integral part of a
relatively large base 14. Base 14 may be provided with
a countersunk opening .15 or other suitable means for
mounting printing machine 10 upon a store counter; on
the .other hand, the weight of the machine itself may be
relied upon to give it the necessary stabi'ity in use. Plat-
form 12, column 13, and base 14 may conveniently be
fabricated as a single casting; on the other hand, it may
‘be desirable to cast column 13 and base 14 as one unit
and to mount platform 12 upon that unit as by means
of a relatively long bolt 16 extending from base 14
through column 13 and into the rear portion of platform
12 to rigidly connect the printing platform to the base
structure as shown in Fig. 2.

In the illustrated  embodiment, printing head 11 is
pivotally supported in a pair of spaced upstanding sup-
port lugs 18 which may be formed as an integral part
of printing platform 12 and which extend vertically up-
ward from the rear or base portion of the printing plat-
form. - The pivotal connection between printing head
11 and support lugs 18 may be afforded by a pin 19
which is journa'ed in the two support lugs and an ec-
«centric sleeve 20 mounted in encompassing relation to
‘pin' 19. Sleeve 20 is locked to pin 19 by a set screw
21, as indicated in Fig. 1. A ‘second set screw 22 is
‘threaded into the back 23 of printing platform 12 and
may be utilized. to hold sleeve 20 and pin 19 in any set
‘position. Thus, the longitudinal position of printing
head 11 may be varied slightly with respect to printing
‘platform 12 by rotating ‘pin .19 and eccentric sleeve 20
to bring portions of the eccentric sleeve of varying thick-
ness into engagement with set screw 22 and set screw
22 can then be tightened to hold the pivotal mounting
‘in the desired position.

Printing head 11 includes means for mounting a platen
roller 25 within the printing head and for suitably mov-
ing the platen roller to carry out the printing operation,
as will be described more completely hereinafter; in
Fig. 2, the covering 26 of the printing head has been
removed in order better to illustrate the platen mount-
ing arrangement. As indicated in Fig. 2, the printing
head of the machine includes a hollow frame 27 includ-
ing a pair of side walls 28 and 29 (see Fig..1). The
platen roller 25 of the machine is mounted upon a shaft
30, and the two ends of the shaft are engaged in a pair
of longitudinal guide slots 31 formed in the two opposed
side walls of frame structure 27. Shaft 30 is also en-
gaged by a pair of bifurcated lever arms 32, only one of
which is shown in Fig. 2, the two lever arms being piv-
otally mounted within frame 27 by means of a pin 33.
The platen operating levers 32 are biased toward a nor-
mal or inoperative position as by means of a spring 34,
one end of which is connected to frame 27 by means
of a pin 35, the other end being connected to levers 32
by means of a pin 36. A pair of connecting links 37,
only one of which is shown in the drawing, .are con-
nected to pin 36 on the two operating levers, the opposite
ends of the connecting links being pivotally connected to
an operating handle 38 as by means of a pin 39, the
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handle 38 being pivotally mounted upon frame 27 as
indicated at 40.

Before considering operation of the printing machine
1¢ as generally described above, it is desirable to con-
sider the construction and configuration of the printing
plates with which the machine may be employed. A
preferred form of printing plate is illustrated in Fig. 3
in the form of a charge plate or credit identifying device
42. Printing plate 42 may include printed information
as indicated at 43 relating to the store or other business
establishment issuing the identification plate; the printed
information may also indicate terms and conditions for
credit rendered and other like information. In addi-
tion, a relatively restricted area 44 of the printing plate
is embossed or otherwise suitably deformed to establish
a relief pattern which in most instances comprises .a
series of type characters 45. The relief pattern com-
prising type characters 45 may, for example, indicate
the name and address of a customer or other person in-
volved in the transaction to which printing plate 42 is
directed and may also carry information relating to the
account number of the customer, the period during which
credit privileges are to be extended, or other similar in-
formation. S

Fig. 4 shows a preferred construction for printing
plate 42 in fragmental cross section; as indicated therc-
in, plate 42 may comprise a base or foundation element
46 fabricated from some plastic which is dimensionally
stable over a relatively wide temperature range. Vinyl
ch’oride has been found to be satisfactory for this pur-
pose, although other plastics may be equally suitable.
Preferably, the printed information indicated at 43 in
Fig. 3 is applied to base member 46 and is subsequently
covered with a transparent plastic film 47; the reverse
side of printing plate 42 may also be covered with a
transparent film 48, particularly if this side of the identi-
fication plate is also employed to carry printed informa-
tion. Preferably, the embossed or otherwise deformed
areas 45 of the printing plate are formed after the trans-
parent films 47 and 48 have been applied to the plate.
The preferred plastic printing plate structure is described

‘in detail in the co-pending application of Donald L.

Erickson, Serial No. 615,170, filed October 10, 1956.
It should be understood -that the invention is not re-

‘stricted to ‘use with the -particular printing plate de-
'scribed above ‘and illustrated in Figs. 3 and 4; rather,

it may be employed with other plastic printing plate struc-
tures known in the art and may also be used interchange-
ably with metal printing plates. The essential and dis-
tinguishing feature of the invention may be said to reside
in the fact that it is-adaptable to use with printing plates
of varying composition which exhibit substantial dif-
ferences in overall thickness. Thus, the thickness 59 of
the plastic printing plates currently in commercial use is-
not standardized or uniform; indeed, the very opposite
is true. The overall thickness of these devices may vary
over a range from approximately 0.025 inch to 0.06 inch,

‘of which approximately 0.015 to 0.02 inch represents the

height 51 of the embossed information 45 and the re-
mainder of the overall thickness comstitutes the thick-
ness of the plastic plate before embossing. Thus, to
function properly with the wide variety of cards presently
employed in credit verification and similar systems, print-
ing machine 10 must be adapted to afford substantially
uniform results with printing plates having at least a 2:1
variationin thickness; éxpressed differently, the machine
must accept and operate to produce legible printed in-
formation with printing plates whi¢h vary by as much
as 0.03 inch in thickness.

Printing machine 10, as thus far described, is essen-
tially conventional in construction, and co-operates with
printing plate 42 in a manner well known in the art.
Thus, when it is desired to place the machine in oper-
ation, printing plate 42 is mounted upon an anvil 52
which forms a part of the printing platform 12 in a
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connection with Fig. 8. A sheet’ of paper, usually a
sales slip or similar business instrument, is then placed
over printing plate 42 and handle 38 is pulled down-
wardly to set the printing machine in operation. The
biasing force exerted by spring 34 (Fig. 2) is made such
that" the initial movement of handle 38 brings head 11
to the printing position indicated in Fig. 2 without mov-
ing platen roller 25 from its normal or initial position
as shown in that figure.

After printing head 11 is moved. to the position shown
in Fig. 2, however, continued downward movement of
handle 38 overcomes the biasing force exerted by spring

34 and pulls the platen operating levers 32 forwardly in -

the printing head, moving platen roller 25 in the direc-
tion indicated by arrow A in the drawing. Consequently,
the platen roller engages the paper or other sheet to be
imprinted on the surface opposite the printing plate in

- _a rolling pressure contact so that the information repre-

sented by relief design 45 on the printing plate (see Fig.
3) may be imprinted on the paper. The imprinted ma-
terial may be made visible by the use of carbon paper or
an inked ribbon in accordance with techniques well
known in the art; preferably, however, platen roller
25 itself conmstitutes the ink source as will be described

more completely hereinafter in connection with  Figs.

5-7. The same rolling pressure contact of the platen
roller with the sheet.to be imprinted may be utilized to
print other information upon the sheet; for example, a
conventional dater. 54 may be mounted in printing plat-
form 12, as indicated in Figs. 1 and 2, in the usual
manner; moreover, da fixed printing plate 55 may be in-
corporated in the printing platform to afford a means for
applying repetitive information to each sales slip or
other document processed in the printing machine. In
some applications, a second removable printing -device
similar to plate 42 may be used in conjunction with plate
42; a system of this-typz is described and clairned in the
aforementioned Erickson application.

" The versatility  with respect- to printing plate thick-
ness requisite for operation of printing apparatus 10 in
conjunction with a wide variety of different printing plates
is achieved by means of the unique platen structure

" illustrated in Figs. 5-8 in conjunction with a fixed print-

ing plate anvil, a typical construction for v hich is shown
in Fig. 9. Thus, in Fig. 5 the roller platen 25 is shown
in cross section, an end view of the same platen struc-
ture being provided in Fig. 6. As iidicated in Fig. 5, the
platen structure includes the axle shaft 30 which is em-
ployed to support the platen within guide slots 31 in
the two sides 28 and 29 of the printing head frame. This
particular embodiment of the platen siructure includes
two cylindrical printing elements 60 and 61, both of
which are preferably formed from a relatlvely hard

- but nonetheless resilient porous material which is im-

pregnated with ink. A preferred material from which the
two printing elements may be fabricated comprises powd-
ered ‘or finely divided individual rubber particles bonded
together with powdered or finely divided resin; preferably,
the resin employed is of the thermosetting type. . The
printing elements are preferably formed under heat and
pressure from the two powdered constituents to afford
a material which exhibits both the resilient character-
istics of the rubber and the hardness or rigidity of the
resin and which includes a multiplicity of extremely fine
capillary passages. - This hard porous resilient material is
then impregnated with ink and, when brought into contact

with paper or any other suitable material to. be im-

printed, exudes the ink evenly by capillary action under
even extremely light printing pressures. A self-inking
platen of this type, which is described in the co-pending
application of John H. Gruver and Lester F. Mitchell,
Serial No. 404,368, filed January 15, 1954, now aban-
doned, can be employed for literally tens of thousands
of ‘individual impressions with relatively uniform results;
the platen is not brittle, does not chip, and is extremely

manner to-be more completely déscribed hereinafter in -

10

‘strong ‘due to the ‘intérnal resin bond.
‘method of obtaining ‘a porous rubber-resin composition

A preferred

of this type is described in detail in application Serial
‘No. 335,084, filed February 4, 1953, now U.S. Patent

‘No. 2,763,208, and reference is herein made to that ap-

plication for the various methods and specifications for
compounding the printing element meterial. It should
be noted that the term “rubber” as used hereinabove and
elsewhere in this specification may include either nzatural
rubber or a synthetic elastomer such as the Buna-N or
Buna-S rubbers. Preferably, the material from which
printing elements 60 and 61 are formed should exhibit a

~ Shore A durometer hardness of approximately 60 to 100
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with a porosity of the order of 5 to 75 percent.
Cylindrical printing element 60 is affixed to a metal
sleeve 62 which, in turn, is mounted upon shaft 30 for
rotational movement with the shaft. In this respect,
section 60 of roller platen 25 is essentially similar to
the platen structure described and claimed in the afore-
mentioned Gruver-M.tchell application. Section 60 of
the roller platen cooperates with the fixed printing plate
55 and the dater 54 (see Fig. 1) to reproduce repetitive
information in the printing operation and accordingly is
not required to compensate for the variations in overall
height of the type characters or other relief design which
may occur with printing plates 42. The other cylin-

.drical printing element or platen section 61, however, is

substantially different in basic construction; it is this por-
tion of the roller platen which is utilized to print from
the interchangeable printing plates and which must there-
fore accommodate itself to operation with relief designs
having relatively widely different effective heights.

As indicated in Fig. 6, the internal diameter of c¢ylin-
drical printing element 61 is made substantially larger
than the external diameter of the sleeve 62 encompassing
shaft 38, and a resilient fluted core 63 is employed t6
support printing element 61 upon the metal sleeve.. Core
63 is fabricated from an elastomer or other similar resili-
ent material, preferably having a durometer hardness of
the order of 65; the material selected is mot critical bt
should not swell unduly when immersed in a liquid such
as ink.. The core structure is generally cylindrical in
configuration but is not continuous at its outer peripheral
surface. Rather, the core comprises a plurality of skewed
projections 64 which contact theinner surface 65 of
printing cylinder at 61 at spaced pomts to support the
print.ng cylinder upon axle 30. - The unique construction
of supporting core or bushing 64, with its resilient char~
acteristics and skewed fluting construction, permits print-
ing ‘cylinder 61 to move vertically with respect to shaft
306 without distorting the peripheral configuration of the
printing - element. Consequently, the printing element
may - effectively accommodate printing plates such as
plate: 42 of substantially different thicknesses without
distorting the image reproduced by the roller platen upon
the sheet of paper or other material to be imprinted.

Fig. 7 affords an enlarged view and shows a preferred
construction for the mounting bushing or core 63 of the
second printing element 61. As shown in that figure, a
series of longitudinal slots 68 are formed in the surface
of core member 63, thereby affording the requisite series
of skewed projections 64. As indicated in Fig. 7, the’
skew angle of projectons 64 is relatively small; in the
embodiment -illustrated, the angle between the approxi~
mate center line 69 of projections 64A forms a skew
angle 70 of approximately 10° with a radius 71 drawn
through the center of the peripheral surface of the pro-
jection. The angle is not' extremely critical but may
vary over a substantial range; preferably, the skew angle
should not be less than 5° nor more than 20° and wiil
depend to some. extent upon the resiliency of the par-
ticular material selected for the printing element core.
- Fig. 8 illustrates, in a view similar to Fig. 6, the platen
roller structure of Figs. 5-7 in operative pressure contact,
with -a sheet of paper 67, the opposite surface of the
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shzet of paper being of course in contact with the print-
ing plate 42. As indicated in this figure, during opera-
tion of the printing machine, the downward pressure
asserted upon roller platen printing element 61 is suf-
ficient to distort the configuration of its supporting core
63 to a substantial extent. The projections 64A at the
top of the lower platen core may instantaneously be
relieved from engagement with the internal surface 65
of prnting element 61, whereas the downwardly extend-
ing projections 64B are deflected from their original
positons. In this connection, it should be noted that one
of the important features of the invention is based upon
the fact that distortion of the core projections is achieved
primar.ly by deflection thereof and that the pressure as-
serted during the printing operation does not compress
the core projections to a substantial degree. The im-
portance of this feature is clearly apparent if it is con-
sidered that it is much more difficult to obtain a material
capable of withstanding repeated distortion by compres-
sion and expansion as compared with materials capable
of withstanding bending or deflection distortion over a
series of repetitious operations.

Some printing machines similar to apparatus 10 (Fig.
1) have been equipped with anvils corresponding to
anvil 52 which are resiliently supported upon the print-
ing platform 12. In this manner, the anvil structure has
been employed to compensate for some variations in over-
all thickness of the printing plates utilized in operation
of the machines. In fact, certain constructions of this
type have proved to be of considerable advantage ' in
compensating for variations in plate thickness, as exem-
plified by the anvil support structure described in the co-
pending application of John H. Gruver and Lester F.
Mitchell, Ser. No. 404,368, filed January 15, 1954.
Where extremely large variations in plate thickness are
encountered, however, it has been found that a fixed
anvil, used in conjunction with the above-described platen
structure, affords even greater improvement in uniform-
ity of printing than obtained in the printed material
where a floating or resiliently mounted anvil is employed.
Consequently, and as indicated in Fig. 9, it is preferred
that a fixed or rigid anvil structure be employed. Thus,
in a machine in which the anvil structure is removably
mounted on the printing platform 12, anvil 52 may be
fixedly mounted in the printing platform as by means
of a plurality of bolts 72 which are threaded into ex-
tensions 73 of the anvil. The height of the anvil with
respect to printing platform 12 may be determined by
means of a spacer element 74 separating the anvil from
the printing plaiform and the height of the anvil may be
adjusted by changing the thickness of the spacer ele-
ments. The effective overall height of the type char-
acters on dater 54 may vary somewhat with respect to
the upper surface of anvil 52; in all instances, however,
the type characters on the dater should extend somewhat
above the level of the upper surface of anvil 52, as in-
dicated in Fig. 9, in order to minimize the differential
in height between the top of the relicf design on the
printing plate when mounted on the anvil and the top of
the dater type characters. The printing plate 42 may be
mounted on anvil 52 by any suitable means which per-
mits ready insertion and removal of ihe plate; in the
illustrated embodiment, the plate mounting means com-
prises a pair of clips 8¢ disposed at opposite sides of
the anvil,

Of course, since the thickness of the printing plate
may vary over a substantial range as indicated herein-
before, it is not possible to fix the height of the dater at
the same level for each of the many printing plates which
may be employed in the machine. Generally speaking,
it is preferable that the dater type characters be slightly
lower than the height of the relief design on the thinnest
of cards to be used in the machine-in order to prevent
the dater from deflecting the roller platen out of contact
with the relief portions of the printing plate. Thus, for
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example, the overall height of the dater type characters
may be established at a level of the order of 0.01 inch
lower than the relief surface of the thinnest printing plate
to be employed in the machine. This precaution is not
necessary, however, if printing element 60 is made to
correspond in structure to printing element 61 so that
the first printing element is also resiliently mounted up-
on shaft 33. Thus, it should be understood that the
entire platen roller may be constructed in the manner
described above for section 61 without departing in any
sense from the invention.

It will of course be apparent to those skilled in the
art that many of the structural details of the basic print-
ing machine 1¢ may be varied substantially. For ex-
ample, it is not necessary that the printing anvil 52 be
made removable from platform 12; rather, the printing
anvil may be constructed as an integral part of the print-
ing platform of the machine. Moreover, the machine
may be modified to accommodate a ribbon or other ink-
supplying device in which instance a non-impregnated
platen roller otherwise corresponding in construction to
that described for roller 25 may be employed. Other
auxiliary devices similar to dater 54 may be utilized in
the machine and any of a wide variety of operating link-
ages and mounting arrangements may be employed for
the platen roller as desired.

Fig. 10 illustrates, in a view similar to Fig. 7, an alter-
nate embodiment of a core member adapted for use in a
roller platen structure constructed in accordance with the
inventive concept. As in the previously described em-
bodiment, the platen core is supported upon an operat-
ing shaft 30 and may be affixed to a sleeve 62 which is
removably mounted upon the shaft. The core 93 is simi-
lar to the previously described core member 63 in that
it is generally cylindrical in configuration and is fabricated
from a resilient material, preferably one which does not
exhibit undue swelling when contacted with a liquid such
as the inks frequently employed in printing machines
of the type described above in connection with Fig. 1.
The internal surface of core 93 is not continuous; rather,
it comprises a series of internal projections 94 which
define a series of longitudinal spaces 95, Moreover, the
exterior or outer portion of core 93 comprises a further
series of external projections 96 which engage the inner
surface of a cylindrical printing element such as printing
element 61 (not shown in this figure). External projec-
tions 96 define a further series of longitudinal spaces 97.

In operation, the core construction of Fig. 10 func-
tions in much the same manner as that of Figs. 5-8.
Thus, when pressure is applied to the core through the
cylindrical printing element supported thereon, as in-
dicated by arrow 98, the configuration of the core is
altered substantially as indicated by dash lines 99, 100,
and 101. As in the previously described embodiment,
however, the principal effect of application of pressure
to the roller platen embodying core 93 is to deflect the
individual projections 94 and 96 into the corresponding
spaces 95 and 97 interposed between those projections.
Thus, the construction of this alternative embodiment
also affords a means for confining the principal distortion
of the compensating core to one of bending or deflection
rather than compression.

A printing machine constructed in accordance with
the inventive concept and using the platen roller con-
struction described in detail in connection with Figs. 5-8
or the alternative embodiment of Fig. 10, although sim-
ilar in many respects to previously known devices, can
nevertheless accommodate a far greater range of print-
ing plate thicknesses than heretofore possible and still
afford clear, sharp reproduction of the desired informa-
tion. Consequently, printing plates manufactured by
different suppliers may be utilized in a single printing
machine, and the variations in thickness which are far
more prevalent in plastic plates than in metal plates no
longer afford a serious problem. Of course, it goes
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Jwithout. saying that the machine may.-also.be- utilized
‘with metal .plates of varying. thickness. :

Hence, while I have illustrated and described the
preferred embodiment of my invention, it is to be under-
stood that this is capable of variation and modification,
and I therefore do not wish to be limited to the precise
details set forth, but desire to avail myself of such changes
and alterations as fall within the purview of the following
claims. -

1 claim: '

1. In a printing apparatus including means for sup-
porting a printing plate in position to have a relief design
on said: plate engaged by one surface of a sheet to be
printed, a platen comprising a-cylindrical printing ele-
ment -of relatively hard material supported upon a core
of relatively resilient material, said core comprising a
plurality of projections engaging spaced points around
the inner surface of said element, said projections de-
fining a series of longitudinal spaces into which the re-
silient material comprising said core projections may ‘be
deflected when said printing element is subjected to ex-
ternal pressure, and means for rolling said platen in pres-
sure contact across the opposite surface of said sheet to
imprint said sheet in a pattern determined by said relief
design. .

2. In a printing apparatus adapted for use with print- )

ing plates which vary substantially in thickness, a fixed
anvil for supporting a:printing plate in position to have
a relief design on said plate engaged by one surface of
a sheet to be printed, a platen comprising a cylindrical
printing element of relatively hard material supported

upon a core of relatively resilient material, said core

comprising a cylindrical member having a plurality of
projections which engage spaced points around. the inner
surface of said element, said. projections defining a series
of longitudinal spaces into which the resilient material
comprising said core projections may be deflected when
said printing element is subjected to external pressure,
and means for rolling said platen in pressure contact
across the opposite surface of said sheet to imprint said
sheet in a pattern determined by said relief design.

3. In a printing apparatus adapted for use with print-
ing plates exhibiting  substantial variations in overall
thickness and including means for supporting a printing
plate in position to have a relief design on said plate en-
gaged by one surface of a sheet to be printed, a platen
comprising a cylindrical printing element of hard, porous
material comprising rubber particles bonded together by
a resin and impregnated with ink, a resilient rubber core
comprising a cylindrical member having a plurality of pro-
jections which engage said printing element at a series of
spaced points around the inner surface thereof to support
said element, said projections defining a series of longitu-
dinal spaces into which the resilient material comprising
said core projections may be deflected when said print-
ing element is subjected to external pressure, and means
for-rolling said platen in pressure contact across the op-
posite surface of said sheet to imprint said sheet in a
pattern determined by said relief design.

4, In a printing apparatus including means for support-
ing a printing plate in position to have a relief design on
said-plate engaged by one surface of a sheet to be printed,
a platen comprising a cylindrical printing element of rel-
atively hard material supported upon a core of relatively
resilient material, said core comprising a - plurality of
skewed projections engaging spaced points around the in-
ner surface of said element, and means for rolling said
platen in pressure contact across the opposite surface of
said sheet to imprint said sheet in a pattern determined
by said relief design. : .

5. In a printing apparatus. including means for support-
ing a printing plate in position to have a relief design on
said plate engaged by one surface of a sheet to be printed,
a platen comprising a shaft structure of predetermined
length, a first cylindrical element of relatively hard ma-
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_terial supported upon.said shaft.and extending along said
“shaft for a fractional portion of the length thereof, a sec-
“ond cylindrical element of relatively hard material hav-
ing an axial length corresponding to a second fractional
portion of said shaft length and having an internal diam-
eter substantially greater than the external diameter of
said shaft structure, and a core of relatively resilient ma-
terial mounted upon said shaft structure and comprising
a plurality of projections engaging the internal surface of
said second printing element at spaced points to support
said second printing element on said shaft structure at'a
location adjacent said first printing element, said. projec-
tions defining a series of longitudinal spaces into which
the resilient material comprising said core projections
may be deflected when said printing element is subjected
to external pressure, and. means for rolling said platen
in pressure contact across the opposite surface of said
‘sheet to imprint said sheet in a pattern determined by
'said relief design.

6. In a printing apparatus adapted for use with print-
.ing plates which may vary substantially in' thickness and
including means for supporting a printing plate in posi-
tion to have a relief design on said plate engaged by one
surface of a sheet to be printed, a platen structure com-
prising a first cylindrical printing element of relatively
hard, resilient material having an interconnected capillary
pore structure impregnated with ink, a platen shaft hav-
ing a length substantially greater than the axial length of
said first cylindrical printing element directly supporting
said first printing element, a second cylindrical printing
‘element of- relatively hard, resilient material having an
interconnected. capillary pore structure impregnated with
ink, a cylindrical core of substantially resilient material
‘mounted ‘on said shaft and having a plurality of projec-
tions engaging and supporting said second printing ele-
ment at a plurality of spaced points around the inner pe-
ripheral surface of said second printing element said pro-
jections defining a series of longitudinal spaces into which
the resilient material comprising said core projections
may be deflected when said second printing element is
subjected to external pressure, and means for rolling said
platen in pressure contact across the opposite surface of
said sheet to imprint said sheet in a pattern determined
by said relief design. ]

7. In a printing apparatus including means for support-
ing a printing plate in position to have a relief design on
said plate engaged by one surface of a sheet to be printed,
a platen comprising a cylindrical printing element of rel-
atively hard, resilient material supported upon a core of
relatively resilient material, said core comprising a cylin-
drical member having a series of projections extending
therefrom at a skew angle of the order of 10° to engage
said printing element at spaced points around the inner
surface of said element, and means for rolling said platen
in pressure contact across the opposite surface of said
sheet to imprint said sheet in a pattern determined by said
relief design. .

8. In a printing apparatus including means for sup-
porting a printing plate in a position to have a relief de-
sign.on said plate engaged by one surface of a sheet to be
printed, a platen structure comprising a shaft, a cylindrical
core of relatively resilient material having a series of in-
ternal projections engaging spaced points around the ex-
ternal surface of said shaft and further having a plurality
of external projections extending outwardly from said
core, said platen structure further comprising a cylin-
drical printing element of relatively hard material sup-
ported upon said external projections of said core, each set
of said core projections defining a series of longitudinal
spaces into which the resilient material comprising said
core projections may be deflected when said printing ele-
ment is subjected to external pressure, and means for
rolling said platen structure in pressure contact across
the opposite surface of said sheet to imprint said sheet in
a pattern determined by said relief design.
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9. In a printing apparatus adapted for use with ‘print-
ing plates which vary substantially in thickness, a fixed
anvil for supporting a printing plate in position to have
a relief design on said plate engaged by one surface of
_a sheet to be printed, a platen comprising a cylindrical
printing element of relatively hard material supported
‘upon a core of relatively resilient material, said core
comprising a cylindrical member having a plurality of
apertures extending longitudinally thereof and defining
a series of longitudinal spaces into which the resilient
material comprising said core may be deflected when
said printing element is subjected to external. pressure,
and means for rolling said platen in pressure contact
across the opposite surface of said sheet to imprint said
sheet in a pattern determined by said relief design.

10. In a printing apparatus including means for sup-
porting a printing plate in position to have a relief design
‘on said plate engaged by one surface of a sheet to be
printed, a platen comprising a shaft structure of prede-
termined length, a first cylindrical element of relatively
hard material supported upon said shaft and extending
‘along said shaft for a fractional portion of the length
thereof, a second cylindrical element of relatively hard
‘material having an axial length corresponding to a sec-
ond fractional portion of said shaft length and having an
internal diameter substantially greater than the external
diameter of said shaft structure, and a core of relatively
resilient material mounted upon said shaft structure and
engaging the internal surface of said second printing ele-
ment to support said second printing element on said
shaft structure at a location adjacent said first printing
element, said core having a plurality of apertures ex-
tending longitudinally thereof into which the resilient

5

10

15

20

25

30

2,982,208

o 12 ,
material comprising said core may be deflected when
said _printing element is subjected to external pressure,
and means for rolling said platen in pressure contact
‘across the opposite surface of said sheet to imprint said
sheet in a pattern determined by said relief design.
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