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This invention relates to improvements in 
printing, pertaining particularly to the printing 
of both sides of a blank sheet concomitantly 
Without blurring or smearing the undried ink on 
the side of the sheet which is first printed. 
One of the objects of the invention is to pro 

duce an improved type of coating to be used on 
the impression or tympan roll which is the rolls 
used to Support the blank sheet being printed 
and especially the coating used on the second 
tympan roll or that roll which comes into contact 
with the side of the paper which has first been 
printed. This coating is commonly referred to 
as"tympan paper". 
The invention consists in the novel construc 

tion and character of a tympan sheet hereinafter 
described or claimed for carrying out the above 
stated object, and such other objects as will here 
inafter appear. 

20 For a better understanding of the invention 
reference may be made to the accompanying 
drawing in which: 

Figure 1 is a view in vertical Sectional eleva 
tion of that part of a printing apparatus em 

25 bodying my invention; 
Figure 2 is an enlarged detailed view of part of 

two rolls particularly concerned with the inven 
tion, and 

Figures 3 and 4 are other modifications. 
Referring to the drawing, numeral represents 

a blank sheet or web, such as paper, which is fed 
in the direction of the arrow from a supply roll 
(not shown) between the print roll 2, inked by 
means of the ink roll 3, and the first tympan or 
impression roll 4. The paper, now printed on its 
lower side, is then fed between a second print 
roll 5, similarly inked by ink roll 6, and a sec 
ond tympan or impression roll T. . This second 
tympan or impression roll is faced with tympan 
paper 8, comprising a base of paper, fabric 8, or 
the like, to which a coating 8, hereinafter de 
scribed is applied and has partially embedded 
therein granules 8. 
The enlarged view of Figure 2 in which 9 rep 

resents the type illustrates more clearly that 
part of the printing process with which the in 
vention is concerned and Will be discussed more 
fully later. 
In Figure 3 is shown a modification whereby 
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which passes around the tympan roll 7 and two 
idler rolls 10 and 1. Other similar modifications may be obviously used and are to be considered 
as covered by this patent insofar as the scope of 

55 the appended claims permits. 

the tympan paper is used in the form of a belt 2. 

(Cl. 154—-54.5) 
Figure 4 illustrates a method by which the 

Coating 8 can be moistened with a suitable ink 
repellent liquid, such as a light oil. In this fig 
lure 3 represents a tank for holding the liquid, 
4 and 5 are suitable rolls for transferring to 

roll 6 a thin film of the liquid. Roll 6 may be 
a metal roll covered with a fabric 7 faced with 
very fine Spills or hairs similar to the nap on a 
carpet which act in the manner of a brush to 
coat the projections on the covering 8 with the 
liquid supplied from tank 3. 
Tympan paper or similar coverings have been 

used for many years. The purpose of the cover 
ing is, of course, to prevent the wet ink which 
has been applied to one side of the paper from 
Smearing or blurring while the opposite side of 
the paper is being printed. While the coverings 
previously used have permitted the use of this 
process of printing they have numerous disad 
vantages and are not well adapted to meet the 
demands set up by the rapid rates required in 
the modern newspaper or magazine printing 
OO. . . 
For example, certain materials such as the 

granular surfaced paper described in United 
States Patent No. 1,731,467 will not last long 
enough to print the complete daily output of a 
metropolitan newspaper or of a magazine with 
a large circulation. Since it takes a little time 
to replace the covering on a tympan roll and 
time is the very essence of life to a modern news 
paper the use of granular surfaced paper is barred 
On these particular jobs. Accordingly, other ma 
terials which will last long enough are used al 
though they admittedly are inferior to granular 
surfaced paper from the point of view of the 
quality of work performed and are in some in 
stances considerably more expensive. 
We have found that an improved tympan pa 

per which will have Sufficient life to meet the 
requirement of modern newspaper and magazine 
printing establishments and will at the same time 
produce results of equal or even superior quality 
to those obtained with granular surfaced paper 
can be made provided certain basic principles be 
followed. We will now give several examples 
by which Such materials can be made, it being 
understood that the examples are for illustrative 
purposes only and are not intended to be limi 
tative. h- 
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A suitable backing material such as paper of the 
kind known to the trade as "7 point cylinder 
stock' is coated with adhesive such as glue and 55 
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fused alumina abrasive grain which has been 
screened to pass through a standard 200 mesh 
and retained. On a 220 mesh screen is dropped onto 
the adhesive coated paper while the glue is still 
fluid in the manner Well known in the art of mak 
ing abrasive coated paper or cloth products. 
After drying for a suitable time (for example 15 
to 30 minutes), to allow the glue to harden the 
coated paper is given a surface coating by brush 
ing or, preferably, spraying onto the coated sur 
face of the paper a layer of an air drying lacquer 
which consists of a cellulose ester base plasticized 
to develop flexibility and dissolved in a volatile 
solvent. For example, the lacquer known as 
“clear Duco” can be used for this purpose. It is 
desirable for some purposes, but not essential, for 
reasons which will hereinafter be pointed Out, that 
the coating of lacquer be of sufficient thickness, 
and be applied in such a manner (for example by 
suitably adjusting the viscesity of the lacquer) 
that the finished product will present a continuous 
surface of lacquer, the surface being Serrated, 
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however, because of the "hills and valleys' pre 
sented by the abrasive coated paper which forms 
a base for the lacquer. 
The coated paper may then be dried by allowing 

it to stand in the air for a few minutes in order to 
allow evaporation of any volatile solvent in the 
sizing material and then “flexed' by passing over 
one or more suitable rolls in such a manner that 
the coating is cracked and the product made more 
flexible. A suitable apparatus for flexing is de 
scribed in U. S. Patent No. 1,161,497. Provided 
the material used for sizing is itself sufficiently 
flexible, as is frequently the case, the flexing may 
of course be done prior to the final coating or 
sizing operation if this is, for any reason, con 
sidered desirable. 

Eacample II 
A coating of a flexible adhesive in the nature of 

a plasticized cellulose acetate is applied to a 
fabric backing by spraying onto a cloth base 
known as 30 inch, 3.75 jeans (the term signifies 
that 3.75 yards of the cloth 30 inches wide weighs 
one pound) the adhesive in the form of lacquer 
such as one made under United States Patent No. 
1710,453. While the coating is still "tacky' a 
grit is applied to the coated surface and the com 
posite article is passed between a pair of rolls 
whereby the grit is pressed into the adhesive and 
the product is made to be of substantially uniform 
thickness when measured from the uncoated side 
of the cloth to the tops of the grits, the grits being 
submerged in the coating to a depth approxi 
mately one half their average diameter. The grit 
may be prepared by curing a phenolic condensa 
tion product resin such as One made in accordance 
With United States Patent No. 1,020,593, until it is 
substantially insoluble and infusible, crushing the 
cured resin and grading it by Screening through 
a standard 180 and onto a standard 200 mesh 
screen. The lacquer may then be dried to remove 
the volatile solvent remaining in it. 

Eacample III 
Paper such as that used for making abrasive 

coated paper and known to the trade as "10 point 
cylinder stock' is coated with a flexible "Bakelite' 
varnish malde by reacting a phenol and an alde 
hyde in the presence of a drying oil such as that 
disclosed in British patent 267,736 as an adhesive 
and a layer of abrasive grain such as fused alu 
mina which has been screened through a 220 mesh 
and retained. On a 240 mesh screen is applied in 
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the manner well known in the abrasive art. The 
varnish is dried by heating in air for upwards of 
one hour at 135° C. or higher, and a sizing coat 
comprising styrol plasticized to make the dried 
product flexible is applied in the form of a solution 
in a suitable low-boiling solvent. The article is 
# dried to remove the solvent from the sizing 
08. 

Eacample IV 
An intimate mixture of equal parts by weight of 

#200 mesh fused alumina and a celulose ester 
lacquer, made under United States Reissue Patent 
No. 16,803, is uniformly applied to the surface of a 
sheet of cellulose nitrate which is known as 
"Kodaloid'. The product is placed between plane 
metal plates to prevent curling and assure uni 
formity of thickness and is dried to remove the 
volatile Solvent. As a result of the solvent action 
of the lacquer on the base this product is some 
What different from that of the previous examples 
where the bond is obtained by an adhesive action 
in contrast to the "welding' of the lacquer (bond) 
to the base obtained by the method of this ex ample. 
As an alternative to this method, the cellu 

lose ester base may be softened by applying either 
a lacquer, a varnish (containing a solvent for 
the base) or a solvent which will attack the base 
and a suitable grit can then be added by dust 
ing over the surface. A sizing coat may then be 
applied, if desired, and the product dried to re 
move the solvent. 
The preceding examples illustrate several 

methods and materials for making our im 
proved product. It has been necessary to pro 
Vide numerous kinds of “tympan paper” be 
cause of the differing requirements of various 
types of printing establishments. A brief dis 
cussion of these facts will now be given in order 
to assist in determining approximately the kind 
of paper which would be required in a given set 
of circumstances. 
The surface of a tympan roll must, in the case 

where it comes in contact with the side of a 
paper which is freshly printed, perform two func 
tions: it must serve as a backing against which 
its print roll can press the paper being printed 
in order to transmit the surface to the paper, and 
it must be of Such a nature that it will not cause 
the previously printed surface to blur either by 
causing the ink on that surface to flow or by 
transmitting to that surface ink which may have 
been taken up by the tympan paper from pre 
viously printed papers. Some of the conditions 
under which it must meet these requirements are 
briefly outlined below. 
As is well known, newspapers must be pre 

pared in the least possible time. It is impos 
sible to spend any time in perfecting the type 
used, consequently the surfaces of the print 
rolls are likely to be somewhat irregular. This, 
of course, makes it necessary that the surface of 
the tympan or impression roll be comparative 
ly soft and resilient so that these “high spots' 
on the print roll can be impressed into the tym 
pan roll sufficiently to allow the remainder of the 
type to make Suitable contact with the paper 
being printed. Furthermore, the paper used for 
newspapers is of a relatively cheap grade which 
absorbs ink readily and contains fine fibers which 
are easily picked up by any sharp points which 
may be exposed on the tympan paper. If this oc 
curs the tympan becomes ink coated, the fibers 
acting as a sort of brush, and the defect known as 
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“offset' (application of ink in the wrong place) 
results. 
On the other hand very high grade magazines 

employ a relatively smooth paper which does 
is not readily absorb ink and is comparatively free 
from surface fibers, time is taken to perfect the 
print by compensating for high and low points 
and areas on the type plates by "making ready" 
which means in the printing art that the pack 

0 ing underneath the tympan top sheet is made 
thinner by cutting out parts of the packing, or 
thicker by adding thin pieces of paper; and in 
general the requirements of the tympan roll are 
quite different for this work than for a news 

5 paper. Intermediate between these two extremes 
are all sorts of combinations and special require 
ments. . 
Another factor which must be taken into con 

sideration is the fineness of printing used on 
20 pictures and illustrations. For example, a high 

class of printing uses a great many more "points' 
in reproducing half tone illustrations than does a 
cheaper grade. Since the coating on the in 
pression roll acts as a backing against which the 

25 type roll can press, it is necessary that the points 
on the tympan paper be sufficient in number to 
provide a bearing for all points on the print roll. 
This, of course, requires a relatively finely divided 
grit on the tympan paper. On the other hand, 

30 where cheaper prints are made a coarser grit can 
be used with a corresponding increase in the 
number of copies than can be printed without 
getting “offset" because of the greater capacity 

I of the “wells' between the high spots on the 
35 tympan paper. 

We have discovered, however, that regardless 
of the kind of work being done it is highly ad 
vantageous that the surface of the tympan paper 
be such that if the bearings presented by the 

40 top of the grits (the “high points' of the Ser 
rated surface) be recorded, the record will pre 
sent a uniform distribution both as to number 
and intensity. In other words, the grains should 
be uniformly distributed over the surface of the 

45 paper and the thickness of the product as repre 
sented by the distance from the uncoated side 
of the backing to the top of the serrations should 
be as uniform as possible. This latter effect can 
conveniently be obtained by using grit which 

50 has been closely graded; that is, by Screening the 
grit and retaining only that part which will, for 
example, pass through a 240 mesh and be re. 
tained on a 260 mesh screen instead of using all 
that was passed through a 240 mesh as was 

55 previously the practise. 
Naturally, the fineness and uniformity of the 

coating is dependent upon the shape as well 
as the grit size of the grain. For example, slivery 
needle-like grains will form a different type of 

60 surface than will blocky grain. The former may 
pass through a fine screen lengthwise and yet 
upon being applied to the surface of the paper, 
lie with their longest axis parallel with the 
paper. Such a paper would not present as many 
points as would a blocky grain nor would it be so 
likely to be uniform as to thickness from the 
under side of the backing to the top of the grain. 
In order to provide grains of blocky character, 

to a supply of pig is crushed into grains of coarser 
character than that ultimately desired, and then 
these coarser grains are mulled to round off the 
sharp corners of the grains and break up the flat 
and slivery grains. Mulling and screening with 

75 in close limits reduces and eliminates the flat 

65 

and slivery grains leaving those which are blocky 
in character. 
We have developed a method for measuring 

this uniformity which is briefly as follows: 
A WOOden block of predetermined area is 5 

placed on the lower platen of a hydraulic press 
of suitable size. On the block are placed, suc 
cessively, a sheet of wrapping paper, a sheet of 
bond Writing paper, and a carbon paper (ink 
side to the writing paper) a sheet of tympan 10 
paper, Serrated side down and a pad of sponge 
rubber. Pressure is applied to the assembly, 
for example 80 pounds per square inch of tie 
area being measured (as calculated from the 
area of the block used as base) and the num- 15 
ber of points recorded is measured microscopic 
ally. We have found that this method of meas 
uring the uniformity of spacing and depth of 
coating provides a reliable means for pre 
determining the efficiency of a given product 20 
for a given job. 
We have also found that it is important that 

tympan paper be relatively flexible as intimated 
by the fact that directions were given in Example 
I for flexing. If the paper is not sufficiently 25 
pliable poor printing results, presumably be 
cause the type is unable to impress the paper 
deeply enough to record over the entire surface 
of the type roll. 
Another property which the paper must pos- 30 

sess is the combination of resilience up to a crit 
ical pressure followed by plasticity if pressures 
beyond this critical value be exerted. This 
combination is demanded because of the process 
used in printing, a brief discussion of which may 35 
clarify this point. 

In printing a large number of copies from two 
Or more set-ups or forms, the type matter or 
plates from the first form makes an impression 
in the tympan top sheet. When the type matter 40 
Or form is changed for the next set-up, the tym 
pan sheet must have the quality of losing the 
impression made by the first form and be able 
to adapt itself to the following form. If indenta 
tions from the first form remain when printing 45 
the second, the latter printing will be defective. 
The foregoing considerations explain the neces-. 
sity for resilience under pressures lower than the 
critical value. This resilience in the main body 
of the article may be in the backing, the adhesive 50 
or the grain or any two or more of these. The 
sizing material must, of course, be resilient itself 
in order to follow the alternate depressing and 
return of the paper. . . . . 
In addition to being resilient, the parts of the 55 

article which are resilient must also resist 
"fatigue' by which is meant that they must re 
tain their resilience under repeated flexing since 
a cessation of the return movement caused by 
resilience would make the paper ineffective and 60 
defeat the purpose for which it is used. 
Furthermore in addition to being sufficiently 

resilient to permit this penetration without de-, . 
struction of the granules, the grit itself must 
have sufficient compressive strength so that it 65 
is not crushed. If it is crushed the desirable 
features resulting from uniformity of grit size 
and distribution are, of course, nullified. For 
purposes of simplicity, we have herein used the 
word “tough' to describe this quality of resist- 70 
ance to crushing. 
The coated surface of the paper must, of course, 

be insoluble both in printing ink and in Solvents 
in which ink is soluble. The latter property is 
required because it is customary to clean the 75 

  



4 
surface of the paper and remove therefrom the 
accumulated ink by scrubbing the surface with 
an ink solvent and then patting it dry. A brush, 
moistened with an ink solvent, is suitable for 

5 scrubbing the surface, and a cloth is suitable for 
patting it dry. 
Another property which is essential for the 

coated surface of the paper to possess is ink-re 
pellency. This may be developed by using an 

10 ink-repellent sizing haterial when the sizing 
covers the entire surface, while if the grains pro 
ject throughout the sizing coat they must then 
selves beink-repellent as well as the sizing Ina 
terial. While our product is so made that it is, 

15 itself, ink-repellent, we have sometimes found it 
desirable to magnify this property by the method 
illustrated in Figure IV of the drawing. By ap 
plying a verythin film of an ink-repellent liquid 
to the tops of the serrations by means of an 

20 apparatus similar to that illustrated, the natural 
repellency of the coated fabric is enhanced and 
the effective life of the tympan paper is SOme 
times increased thereby. 
The examples which we have included contain 

25 only a few of the materials which we have found 
suitable for making our improved product. For 
instance, other adhesives which we have found 
suitable for use as a binder are casein solutions, 
other types of varnishes and lacquers and solu 

30 tions of resins and/or cellulose esters and ethers 
in general may be used. Similarly, any of these 
materials which are ink repellent and are suff 
ciently flexible may be used for "sizing' the coated 
backing. Flexibility may, of course, be imparted 

35 or increased by blending suitable plasticizing 
agents such as dibutyl phthalate, tributyl or 
tricresyl phosphate, or by reacting the resin 
forming ingredients in the presence of suitable 
oils as exemplified by the binder used in Example 

40 III as above. 
Similarly, we have found that, for certain 

purposes, granular materials which would ordi 
narily not be classed as abrasives are suitable 
in the manufacture of tympan paper, as illus 

45 trated by the use of “Bakelite' in Example II. For 
example, we may use, instead of the resin, the 
product resulting from curing a molding Com 
pound such as a mixture of a phenolic resin and 
hardwood flour or other inert filler and pull 
verizing and grading the grit obtained. Other 
substances such as pulverized hard coal, coke, 
slags, or other relatively inert and ink-repellent 
materials may similarly be used for certain pur 
poses. This class of granular materials may be 
conveniently designated "non-abrasive', meaning 
that they are of less hardness than such conven 
tional grits as fused alumina, silicon carbide, 
corundum garnet and emery which are 7 or more 
on the Mohs Scale. 
We have also used other fabrics for the back 

ing than those cited in the example. For in 
stance, a latex-impregnated paper, one surface 
of which has been coated with a pigment such as 
the material sold as "Premoid', can be used; or 
other types of cloth such as airplane cloth, type 
Writer ribbon material or other fabrics of suit 
able strength may be substituted for the jean 
illustrated in Example II. We have also suc 
cessfully used sheets of cellulose nitrate or ace 
tate for the backing as illustrated by Example 
IV. 
In order to provide for the various conditions 

to be met intermediate between the two ex 
tremes of newspapers (which require a soft packed 

75, roll) and high grade magazines (which require a 
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hard packed roll) we have sometimes found it de 
sirable to furnish certain degrees of resilience by 
using backing materials which are themselves 
more or less elastic. The plasticiz?d, cellulose es 
ter used in Example IV represents one such mate 
rial. Other suitable fabrics such as latex-im 
pregnated cloths, compounds consisting of a re 
silient filler like cork bonded with suitable Or 
ganic bonds, and the like, may be used to Secure 
this property. 
Another improvement which we have some 

times found to be very effective for certain pur 
poses consists in coating the under side of the 
tympan paper with an abrasive material. Since 
the print rolls leave an impression in the tym 
pan paper corresponding to the print it is essen 
tial that there be no displacement of the tym 
pan paper around the tympan roll. Providing the 
tympan paper with an abrasive coating on the 
under side helps prevent slipping and thereby 
eliminates the "offset' which results when slip 
ping Occurs. 
While we ordinarily secure the serrated sur 

face which has been found desirable in tympan 
paper by coating the base with a granular ma 
terial, it is also within the scope of our invention 
to secure the Serrations by roughening the paper. 
This may be done, for eample, by passing fabric 
which has an ink-repellent surface through rolls 
provided with suitable projections whereby a ser 
rated effect is impressed on the tympan paper by 
distortion of the fabric. 
The term "tympan paper', when used herein, 

is intended to mean the material used to cover 
tympan or impression rolls as described in this 
specification regardless of the kind of material 
(Whether paper or cloth) used as a backing. 
Similarly, the word 'fabric' is herein defined as 
the material used as a backing which may be 
paper, cloth, cellulose ester or other Suitable sub 
stances. We have also used the word "grit' to 
signify a granular material regardless of its abra 
sive properties. 

Obviously, the present invention is not limited 
to the particular embodiments herein shown and 
described, neither is it necessary that all the fea 
tures of the invention be used conjointly, since 
they may be employed advantageously in va 
rious combinations and sub-combinations. 
We claim: 
1. Tympan or printing blanket comprising a 

fabric base sheet, a flexible resilient ink-repellent 
layer on the base, and tough grit material as 
sociated with the ink-repellent layer. 

2. Tympan or printing blanket comprising a 
base sheet, a flexible resilient ink-repellent layer 
on the base, and tough grit material associated 
with the ink-repellent layer. 

3. Tympan or printing blanket comprising a 
fabric base sheet, cellulose ester adhesive on the 
base, and tough grit material associated with 
the adhesive material. 

4. Tympan or printing blanket comprising a 
base sheet, cellulose ester adhesive on the base, 
and tough grit material associated with the ad 
hesive material. 

5. Tympan or printing blanket comprising a 
base sheet, resilient ink-repellent adhesive ma 
terial applied to one face of the sheet, grit mate 
rial adhered to the adhesive material, and sizing 
material applied to provide a surfacing layer. 
over the grit material. 

6. Tympan or printing blanket comprising a 
base sheet, resilient adhesive material applied to 
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One face of the sheet, grit material adhered to 
the adhesive material, and sizing material ap 
plied to cover the grit material and provide an 
ink-repellent surface. 

7. Tympan or printing blanket comprising a 
base sheet, and a granular material applied to 
cover one face of the sheet, Said granular mate 
rial being substantially blocky in character and 
uniform in size to provide uniform Supporting 
points distributed over the area of the sheet. 

8. Tympan or printing blanket comprising a 
base sheet, an adhesive layer applied to one face 
of the sheet, and granular material adhered to 
the adhesive layer, Said granular material being 
substantially blocky in character and uniform in 
size to provide uniform supporting points dis 
tributed over the area of the sheet. 

9. Tympan or printing blanket comprising a 
base sheet, an adhesive layer applied to one face 
of the sheet, and substantially blocky granules of 
uniform size adhered to the adhesive layer, One 
of the said elements being elastic in character 
to compensate for the irregularities in the print 
ing element. 

10. Tympan or printing blanket comprising a 
base sheet, an adhesive layer on said base sheet, 
and grit material associated with the adhesive 
layer, one of the aforesaid elements being re 
silient in character to compensate for the ir 
regularities in the printing element. 

11. Tympan or printing blanket comprising a 

S 
base sheet, an adhesive layer applied to one face 
of the sheet, and granular material substantially 
uniform in size adhered to the adhesive layer, one 
of Said elements being elastic in character to 
compensate for the irregularities of the face of 
the printing element. 

12. Tympan or printing blanket comprising a 
foundation of composition material and granu 
lar material associated with the foundation, One 
of said materials being resilient in character to 
compensate for the irregularities of the face of 
the printing element. 

13. Tympan or printing blanket comprising a 
base sheet, an adhesive layer applied to one face 
of the sheet, and substantially blocky granules 
of uniform size adhered to the adhesive layer, 
said adhesive layer being elastic in character to 
compensate for the irregularities in the printing 
element. 

14. Tympan or printing blanket comprising a 
base sheet, a resilient ink-repellent adhesive 
layer applied to said base sheet, and fused alu 
mina, granules Secured to the adhesive layer. 

15. Tympan or printing blanket comprising a 
base sheet, a cellulose ester adhesive layer ap 
plied to said base sheet, and fused alumina gran 
ules secured to the adhesive layer. 

RAYMOND C. BENNER, 
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