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5 Wrappings, and the like. The invention relates tection against contamination, serve to retain 5 
particularly to a wrapping tissue of cellulosic ma- the original characteristics of the wrapped mate 
terial treated with a light absorbing agent and rial such as moisture content, guard against the 
more particularly to a wrapping tissue having a transmission of oils and greases when the mate 

... regenerated cellulose base and capable of sub- rial contains these substances, and at the same 
10 stantially preventing the rancidification of oils, time offer sales appeal by permitting visual in- 0 

fats, oil-bearing foods, or other undesirable spection by a prospective customer. 
changes in the composition of foodstuffs or simi- I have found that fat- or oil-bearing foodstuffs 
lar products when such products are wrapped of the type mentioned are not appreciably af 
therein and subjected to light over the range of fected, at least as regards rancidity development 

15 the solar spectrum. M during their normal storage or shelf life as com- 15 
This application is a division of my co-pending modities, by light of any wave length within the 

application, Serial No. 736,132, filed July 19, 1934. bounds of the visible portion of the solar spec 
It is well known that energy, radiated in the trum. On the contrary, the particularly harm 

form of light rays, is capable of inducing and/or ful light rays are found in the region of the near 
0 promoting certain chemical reactions and dif- ultra-violet and even these harmful rays seem to 20 

ferent photo-chemical reactions are induced by be more or less concentrated in certain wave 
the action of light rays of characteristic wave length bands. I have found that marked photo 
length. Various substances, including certain chemical action takes place in the above-men 
Synthetic chemical compounds, exhibit the power tioned substances when they are exposed to light 
to absorb light rays of certain wave lengths or within the band 2900-3100 A. and again, in the 
ands of Wave lengths and if these can be uni- band 3500-3700 A. The lower band is very close only and homogeneously distributed through- to the lower limit of the solar spectrum as it is transparent supporting medium, as, for ex observed in the terrestrial atmosphere. Further 

anple, a gelatin sheet, the resultant sheet will act light of lengths below 3100 A. d t 30 as a filter for all the light rays passing through more light of wave lengths below does not 30 
and will transmit only those rays which are not penetrate to any appreciable extent the glass 
absorbed by the supporting medium and/or the commonly used for Windows. On the contrary, 
absorbing agent. Thus, it is possible to screen the upper band, 3500-3700 A., is very close to the 
out undesirable light rays and this principle has lower limit of the visible solar spectrum and fairly 

35 long been applied in the photographic arts and in large amounts of light in this wave length band 35 
the preservation of certain commodities. So- are transmitted by window glass, glass bottles, 
called "light sensitive' commodities have been etc. 
packed in colored glass containers in accordance Foodstuffs and commodities subject to rancidity 
with this principle. development are rarely exposed to direct sunlight 

40 Investigation has shown that vegetable and and since the light which normally falls upon 40 
animal oils and fats, as well as oil-bearing foods them is artificial or bottle- or window glass 
including Salad oils, mayonnaise, butter, lard, filtered sunlight, it is quite apparent from the 
potato chips and the like, are susceptible to above that the light which is most detrimental 
rancidity development when exposed to light. and produces the greatest effect as regards ran 

* The rancidity seems to develop as the result of cidity development appears to be in the region 45 
oxidation Which, apart from any other causes of the wave length band, 3500-3700 A. In con 
may be induced by the photochemical action of trast to this, the need for the exclusion of light 
light of certain Waye lengths. Oviously if all within the bounds of the visible solar spectrum 

r light is excluded, development of rancidity by (4000-7000 A.) i latively less important for the 90 photochemical action cannot take place. In the - .) is relatively less imp 50 
packaging of commodities such as those enumer- protection of oil-bearing foodstuffs against ran 
ated, however, it is not always desirable to place cidity development during their normal storage or 
then in opaque wrappers or containers. shelf life as commodities. 
The modern trend in packaging leans towards I have found that can produce a, transparent, 

55 the use of transparent containers. In recent substantially colorless, thin, flexible wrapping tis 

This invention relates to materials which are 
capable of absorbing light rays particularly in 
the region of the ultra-violet and to their use in 
the fabrication of light filters, light protective 

years, transparent wrapping tissues, such as those 
of regenerated cellulose, especially the moisture 
proofed varieties, have come to the fore, particu 
larly because such wrapping tissues provide pro 
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2 
Sue, moistureproof if desired, capable of protect 
ing oil-bearing foodstuffs against appreciable ran 
cidity development for a substantial period of 
time by incorporating in or on the wrapping tis 
Sue, or in a coating composition deposited on 
the surface or surfaces of the wrapping tissue, a 
substance which shows little or no tendency to ab 
sorb light of wave lengths in the visible spectrum, 
but shows a marked absorption in the ultra-violet 
with a maximum and substantially complete ab 
sorption within the region of 3200-4000 A. and 
preferably within the range 3500-3700 A. 
Wherever the term "substantially complete ab 

sorption' or a term of similar significance is used 
throughout the specification or claims, without 

20 

further qualification, it signifies an absorption of 
90% or more. 

it is possible to use substances which show 
similar marked absorption in the ultra-violet re 
gion of the solar spectrum and also show some 

..absorption in the visible region provided the lat 
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ter absorption is fairly well distributed so that 
appreciable color is avoided and at least 50% 
of the available total visible light is transmitted. 
For certain purposes, it may be desirable Or ad 
vantageous to additionally screen out a portion 
of the light in the visible region and this will 
obviously result in a more or less colored product. 
Such special effects will be discussed in greater 
detail hereinafter. 
Generally speaking, the object of the invention 

is to provide a light filter capable of substantial 
absorption in the region of the near ultra-violet. 
A further object is to provide a light filter hav 

ing a substantially complete and preferably a 
maximum absorption of light within the Wave 
length band of 3200-4000 A. 
A still further object comprises a light filter 

having a substantially complete and preferably 
a maximum absorption within the range 
3500-3700 A. 
A more specific object is to provide a light fill 

ter which shows little or no preferential absorp 
tion in the visible region and transmits 50% or 
more of the total available visible light while at 
the same time it absorbs 90% or more of light 
within the wave length band of 3200-4000 A. and 
preferably within the range 3500–3700 A. 
A still more specific object is to provide a Wrap 

ping tissue which is transparent, flexible, thin, 
moistureproof if desired, substantially colorless 
and substantially impermeable to ultra-violet 

55 light, especially in the region of the Wave length 
band of 3200-4000 A. and preferably within the 

S. range 3500–3700 A. 

70 
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A specific object is to provide a substantially 
colorless wrapping tissue having a regenerated 
cellulose base and capable of inhibiting the de 
velopment of rancidity, as induced by photo 
chemical action, in materials Wrapped therein, 
especially when such materials comprise animal 
or vegetable oils or fats, oil-bearing foods and/or 
such commodities exemplified by salad oils, 
mayonnaise, butter, lard, potato chips or the like. 
Other objects of the invention Will appear here 

in after. 
The objects of the invention are accomplished 

by impregnating and/or coating a transparent 
base, generally of pellicular nature, with a con 
position comprising a substance capable of ab 
Sorbing ultra-violet light with a maximum and 
Substantially complete absorption within the re 

2,129,181 
gion of the wave length band of 3200-4000 A. and 
preferably within the range 3500-3700 A. 
The invention is primarily concerned with the 

use of a regenerated cellulose pellicle as the base 
material to be impregnated and/or coated with 
the light absorbent and for convenience, the in 
vention and its applications will be described in 
terms of this base. The regenerated cellulose 
pellicle is preferably obtained by the viscose proc 
ess, but it may also be obtained from a cupram 
monium cellulose solution. It is to be under 
stood, however, that other base, materials may 
be used including cellulosic sheets or films such 
as may be obtained by coagulation or precipita 
tion from aqueous cellulosic dispersions, as for 
example, glycol cellulose, cellulose glycollic acid 
or other lowly etherified or esterified cellulose de 
rivatives where there is only one substituent 
group for several glucose units of the cellulose; 
cellulose esters such as cellulose nitrate, cellulose 
acetate or mixed esters of cellulose; cellulose 
ethers including ethyl cellulose, methyl cellulose, 
benzyl cellulose, mixed ethers or mixed ether 
esters of cellulose; gelatin, rubber or rubber con 
pounds, casein, or certain resinous materials ca 
pable of forming Self-sustaining films or sheets. 
Where a semi-transparent or translucent prod 
uct is satisfactory, glassine paper may be ad 
vantageously employed and where the only need 
is for a sheet material which will be impervious 
to the ultra-violet Without regard to transmission 
of visible light, it is possible that paper, such as 
thin tissue paper, or, indeed, heavier paper may 
be employed. In its preferred form the inven 
tion contemplates the use of a thin, transparent, 
flexible, non-fibrous and substantially non-porous 
sheet material such as a regenerated cellulose 
pellicle. 
Depending on the nature of the base and the 

desired properties of the product, the absorbent 
may be impregnated into the body of the base or 
coated onto the surface of the base, or both. In 
sofar as regenerated cellulose pellicles are con 
cerned, if the absorbent is water soluble, it may 
be impregnated into the cellulosic structure or 
adsorbed on the surface of the cellulosic struc 
ture, while if it is soluble only in organic solvents, 
it may be incorporated in a coating composition, 
for example, one having a varnish or lacquer base, 
the regenerated cellulose pellicle then being 
coated with the said coating composition. 
For general application, that form of the in 

vention which contemplates the incorporation of 
the light absorbent into a coating composition 
may be considered as most useful since it may be 
applied to a great variety of bases. For the prac 
tice of this form of the invention, I have found 
that I may use any type of coating composition 
as a vehicle for the light absorbent, provided, of 
course, that the ingredients of the coating com 
position (including solvents) are compatible with 
and/or dissolve a sufficient amount of the light 
absorbent. It is understood that the vehicle will 
not be chosen So as to interfere with the trans 
parency of the base pellicle as regards the trans 
mission of visible light except in rare instances 
where opacity may be desired for some special 
reasons. Generally speaking, a clear nitrocellu 
lose type lacquer will be satisfactory, but other 
cellulose derivative lacquers may be employed 
Such as those comprising cellulose acetate, ethyl 
cellulose, benzyl cellulose or mixed ethers, esters 
or ether-esters of cellulose. In the same way, a 
Clear Warnish of the natural or synthetic resin 
type may be used. If a moisture proofing coat 
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U.S. Patent No. 1,737,187 and Charch and Prindle 

- ... 2,129, 181 

:ing composition is desired, coating compositions 
such as those set forth in Charch and Prindle 
U.S. Patent No. 1,826,696 will serve admirably. 
:For the purposes of this specification and 
claims, I'define moistureproof materials as those 
which, in the form of continuous, unbroken sheets 
or films, permit the passage of not more than 

* 690 grams of water vapor per 100 square meters 
10 per hour," over a period of 24 hours, at approxi 

imately 3 
"humidity. of the atmosphere at one side of the 
: film being::maintained at least at 98%, and the 

C. plus or minus 0.5°C., the relative 

relative humidity of the atmosphere at the other 
5. 

20 

25 

side being maintained at such a value as to give 
a humidity differential of at least 95%. 

Moistureproofing coating compositions are de 
fined as those which, when laid down in the form 
of a thin, continuous, unbroken film applied uni 
formly as a "coating with a total coating thick 
ness not exceeding 0.0005'' to both sides of a 
sheet of: regenerated, cellulose of thickness ap 
proximately 0.0009, will produce a coated prod 

... lict which is moistureproof. 
"For the purposes of experimental tests, espe 

cially for those materials adaptable as coating 
' compositions, moistureproof materials include 
those substances, compounds or compositions 

30 
which, when laid down in the form of a continu 
ous, unbroken film applied uniformly as a coating 
with a total coating thickness not exceeding 
0.0005'' to both sides of a sheet gf regenerated 

45. 
be referred to as “the permeability value'. 
uncoated sheet of regenerated cellulose having a 
thickness of approximately 0.0009' will show a 

cellulose of thickness approximately 0.0009', will 
produce a coated: sheet which will permit the 
passage therethrough of not more than 690 grams 
of water vapor per 100 square meters perhuur 
over a period of approximately 24 hours, at a 
temperature of 39.5°. C. plus or minus 0.5° C. 
(preferably 39.5°C. plus or minus 0.25° C.), with 

... a water vapor pressure differential of 50-55 mm. 
(preferably 53.4 plus.or:minus. 0.7 mm.). of mer 

: cury. For convenience, the number of grams of 
water. Vapor passed under: these conditions may 

An 

permeability value of the order of 6900. 
From the foregoing, it is apparent that under 

the conditions set forth, a moistureproofed re 
generated cellulose sheet is capable of resisting 
the passage of moisture or water vapor there 
through at least:tentimes as, effectively as the 
uncoated regenerated cellulose sheet. 

I have found that those substances capable of 
showing a maximum and substantially complete 
absorption within the wave length band of 3200 
4000 A. when dissolved in low concentration in 
water, alcohol or benzene, will function equally 
well as regards light absorption when they, the 
substances, are incorporated into vehicles of the 

E types referred to above. Such substances will 
exhibit substantially complete absorption in the 

i 

65 

3500-3700 A. band, and the maximum absorption 
I will preferably be within this latter band. Conse 
quently, the utility of those substances for the 
practice of the present invention can be pre- . 
dicted from their behavior in Such simple Solu 
tons. It is obvious, of course, that any absorption 
characteristics possessed by the vehicle will be 
additive and will consequently influence the total 
absorption of the coating composition. When it 
comprises also the light absorbent. 

I have found that the desired ultra-violet light 
absorptive capacity is possessed to a marked de 
gree by cyclic, especially, polycyclic and/or poly 

c 3 

nuclear, organic compounds, particularly, those 
a containing nitrogen which is unsaturated, or, if 
saturated, is directly linked to non-oxygen Con 
taining groups. Many such compounds also pos 
sess the capacity to additionally absorb certain 
amounts of light in various wave length bands in 
the visible spectrum and consequently, if used in 
accordance with the principles of this invention, a 
colored product will result. In the preferred form 

7 of the invention this is undesirable, but for Cer 
tain purposes it may be advantageous or at least 
not detrinental. Y 
In the preferred form of the invention, the 

product, i.e. light filter, wrapping tissue, film or 
the like, is transparent and substantially colorless 
while at the same time, it is Substantially in 
pervious to ultra-violet light and shows a maxi 
mum and substantially complete impermeability 
to light within the wave length band of 3200-4000 
A. By “transparent" is meant the transmission 
of 50% or more of the total available visible light 
and “colorless' indicates the absence of appre 
ciable selective absorption in the range of the 
visible spectrum (4000-7000 A.). 

Absorbents used in accordance with the pres 
ent invention comprise compounds which show a 
slight ability for reradiation as evidenced by 
fluorescence. Certain chemical compounds have 

... the power to reradiate at least a portion of the 
absorbed light waves when exposed to ultra 
violet light. Usually, the radiated light is of 
higher wave length which may be within the 
range of the visible spectrum. The effect is to 
produce what is recognized as a colored fluo 
rescence. Those substances which absorb most 
strongly in the lower ultra-violet wave bands 
may fluoresce only slightly, or in the violet region 
of the visible spectrum. Generally, such com 
pounds will not be effective in the practice of the 
invention because while they may absorb well in 
the ultra-violet, they may not show a maximum 
and substantially complete absorption within the 
wave length band of 3200-4000 A. Consequently, 
they are of insufficient potency to operate effec 
tively in the relatively low concentrations accept 
able in the preferred embodiment of this inven 
tion. On the other hand, those compounds which, 
when exposed to ultra-violet light, fluoresce blue, 
green or yellow, apparently do so because their 
maximum absorption in the near ultra-violet ap 
proaches more closely the lower limits of the vis 
ible spectrum. This latter means that their Inax 
imum absorption will be within the region of the 
wave length band of 3200-4000 A. and conse 
quently, such compounds will be useful in the 
practice of this invention. 

Included in this type of absorbing agent are 
many dye intermediates, especially the neutral 
solutions (e. g. aqueous solutions of the alkali 
metal salts) of the amino-sulfonic acids of naph 
thalene such as 2-naphthylamine, 6,8-disulfonic 
acid 

HSOs 

NH 

P ISOs 

which fluoresces a violet-blue; 1-naphthylamine, 
4,8-disulfonic acid 
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4. 
which exhibits blue fluorescence; and 1-naph 
thylamine, 2,48,-trisulfonic acid 

IISO, NH, 
SOII 

SOE 

which fluoresces yellow, and the like. 
The above mentioned specific compounds illus 

trate the relation between color of fiuol'escence 
and position of maximum absorption in the near 
ultra-violet. By reference to Table I (below) it 
can be seen that as the fluorescence progresses 
from violet-blue (compound No. 3) through blue. 
(compound No. 1) to yellow (compound No. 2) 
the position of maximum absorption in the near 
ultra-violet approaches the lower limit of the 
visible spectrum (4000 A.). 

Substances other than sulfonated dye inter 
mediates also show this relation between color of 
fluorescence and absorptive capacity within the 
desired range, although generally they are less 
potent than the naphthylamine sulfonic acids, 
such as those mentioned above, and these latter 
are to be preferred. 

B-hydroxy benzanthrone. 
Representative and useful substances which 

may be used in the practice of this invention are 
contained in the following table: 

Table I 

Illustrative samples which 
may be mentioned are isodinaphthalene oxide, 

2,129,131 
face coating the latter is very thin, being of the 
Grder of a few ten-thousandths of an inch, and if 
the transparency, color and flexibility of the coat 
ed product are to be retained only a smal1 amount 
of light absolbent is possible per unit area at any 
given coating thickness. It is necessary, there 
fore, that the absorbent be potent and exhibit 
the desired absorptive properties, when present 
in relatively small amounts. When dealing with 
the form of the invention which embodies the 
impregnation of the base material, it is apparent 
that a somewhat less potent agent can be used, 
for at a given concentration the relatively greater 
thickness of the base will provide more of the 
absorbent per unit area, so that the ultimate 
result will be similar to that obtained by a thin 
layer of a more potent agent. - 
The above point is illustrated from the fact that 

with as little as 0.6 gram of absorbent distributed 
uniformly over one square meter of surface (both 
sides) of a sheet of regenerated cellulose by in- : 
corporation in a nitrocellulose lacquer, substan 
tially complete absorption within the wave length 
band of 3200-4000 A. can be secured. With 
Smaller amounts, even as low as about 0.2 gram 
per square meter, a nearly complete absorption is 
obtained with peak absorption within the band of 
3200-4000 A. . . 

In one embodiment of the invention, that is, 
Where a coating composition is provided, I have 
found that I may use any of the substances set 

Absorption index 
No. Substance Solvent o 

2536 .3132 A. 3663 A. 4078 A. 4359 A. 

1 1-naphthylainine-4,8-disulfonic acid.-------- Water.-- 0. 0 0 3 3 
21-naphthylamine-2,4,8-tristil?onic acid------- Water--- O O 0 3 
32-naphthylamine-fi,8-disulfonic acid-------- Water.-- 0. 2 3 3 
4 2-naphthylairline-3,6,8-trisulfonic acid.------ Water.-- O 1-2 2-3 3 3 

All observations for the individual absorbents forth which show satisfactory absorption char 
regarding their light absorption were made acteristics in solution (see Table I) where the 
through a quartz cell, using a layer of solution 1 
cm. thick. The solutions contained 0.004% of the 
absorbent dissolved in alcohol, or water. The cell 
containing the sample was in each case placed in 
a quartz-mercury spectrograph so that the light 
beam from the light source passed through the 
sample before entering the spectrograph. The 
absorption index columns in Table I represent the 
estimated intensity of the several characteristic 
lines and the index numbers signify the following: 

0-ri-complete absorption. 
1=faintly visible line-strong absorption. 

1-2=absorption between 1 and 2. 

030 

75 

2es:strongly visible line-noticeable absorption. 
3=no apparent absorption. 

Inspection of Table I shows that the compounds 
enumerated absorb strongly in the ultra-violet 
with a substantially complete absorption within 
the region of 3200-4000 A. and with a rather sharp 
cut-off at the lower edge of the visible spectrum. 

It is to be remembered that the concentration 
of the light absorbent per unit area plays a very 
important role in the present invention. Many 
substances might be considered as falling within 
the scope of the present invention by using a sufi 
ciently large quantity either as a highly concen 
trated but thin layer, or as a thick but relatively 
less concentrated layer. When these light ab 
sorbents are to be used as components of a sur 

absorbent concentration is approximately 0.004%, 
and where the absorbent is soluble to the required 
extent in the coating composition by adjusting 
the concentration of the absorbent in the coating 
composition so that it constitutes 5-30% of the 
total film forming ingredients which may be re 
ferred to conveniently as the total Solids. In cer 
tain instances lower concentrations may be emi-. 
ployed. I prefer to employ about 10 to 20% of 
the absorbent based on the total Solids content. 

Coating compositions to be used in accordance 
with this invention may be applied in any manner 
known to the coating arts to any of the basemate 
rials previously described. Preferably, the coat 
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ings should be thin, that is, a total coating thick 
ness not to exceed 0.0005'' and preferably of the 
order of 0.0001'. When the coatings approximate 
the preferred thickness and the quantity of light 
absorbent in the coating solids is chosen within 
the preferred range as indicated above, the light 
absorbent will be present combined with the base: 
in an amount varying from 0.15 to 1.5 grams per 
square meter of surface. Best results may be 
obtained when the absorbent is present in about 
0.5-1.0 gram per square meter of surface. 
When the light absorbent material is water 

soluble, as in the case of compound 1 shown in 
Table I, it is possible to employ another form of 
the invention wherein the base sheet is impreg 
nated with the absorbent. Thus, for example, a 
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2,129, 18 
sheet of regenerated cellulose may be dipped into 
an aqueous Solution containing an absorbent Such 
as those illustrated by No. 1 in Table I. The in 
pregnating Solution may contain, conveniently, 

5 about 1-5% of the absorbent. Since the regen 

O 

Example .-- 
Example 

15 erated cellulose sheet will customarily contain a 
Softener such as glycerol, it is desirable to have 
the impregnating solution contain sufficient sof 
tener so that the final impregnated sheet will have 
the desired softener content (i. e. will not suffer 
loss of softener by extraction during its immer 
sion in the impregnating bath). Alternatively, a 
sheet of gel regenerated cellulose, that is, one 
which has been regenerated, purified, bleached 
and Washed but not subjected to a drying opera 
tion, may have its surface water removed as by 
Squeeze rolls or the like, whereupon it may be 
treated directly with the impregnating bath. 

25 

Since many of the absorbents may be susceptible 
3o to precipitation by alkali earth metals, it is ad 

Visable to use Soft Water in the impregnating bath 
'although this is not necessary where no harm die 
velops from the use of hard water. In some in 
stances the absorbents may be made water soluble 
and/or neutral by the addition of small amounts 
of sodium hydroxide, ammonium hydroxide, tri 
Sodium phosphate, triethanolamine or the like. 
This does not seen to affect the absorbing power 
appreciably, but may tend to bring about a more 
rapid discoloration on aging and care should be 
exercised in using these materials. 
Thus, the following examples illustrate this 

modification of the invention, wherein light ab 
Sorbents are impregnated into the base sheets. 

Eacample I 
A sheet of plain regenerated cellulose, Con 

mercially used as Wrapping tissue, is dipped into 
a bath consisting of the following ingredients in 
approximately the proportions given: 

35 

4) 

45 

50 Grams 
Compound F1, Table ----- 3.0 
Glycerin------------------- 50 er 
Triethanolanine-----------. *Q. S. to neutralize 

55 Water--------------------- *Q. S. to 100.0 
The sheet is allowed to remain in the bath at 

room temperature for 5 minutes when it is re 
moved, the excess bath squeezed off with suitable 
squeeze rolls or the like and the sheet allowed to 
dry at a temperature of 65-100° C., care being 
taken to maintain it free of wrinkles. The sheet 
exhibits a slight blue fluorescence, especially in 
ultra-violet light, but is otherwise Substantially 
colorless. 

60 

Eacample II 
A sheet of gel regenerated cellulose is treated 

as in Example I, substituting the following bath 
for impregnation: 

65 

GranS 
70 Compound #3, Table I.------ 3.0 

Ethylene glycol------------ 5.0 
Sodium hydroxide. --------- *Q. S. to neutralize 
Water--------------------- *Q.S. to 100.0 

*Q. s. sequantity sufficient. 5 

5 
Aside from a faint violet-blue fluorescence, the 

sheet is substantially colorless. . . . . . 
The characteristics of the films described in 

Examples I and II are shown in the following 
table: 

Table 

Absorption index Protective 
S. o s potato 

2536. 3132 A. 3663 A. 4078 A. 4359 Å. chips 

a a O O 3 3 7.2 
O O (1) 3 3. 2 

Where it is desired that the absorbent be in 
troduced into a surface coating, for example, a 
moistureproof coating, it is merely necessary 
that the absorbent be soluble in the coating com 
position and properly compatible therewith, for 
example, all Compositions of the type illustrated 
in Table II of my Copending application, Serial 
No. 736,132, the absorbent being introduced in 
Said composition in approximately the Sane 
amounts by weight as the Michler's ketone men 
tioned in said Table II of my Copending applica 
tion, Serial No. 736,132. Illustrative examples of 
materials which exhibit the slight fluorescence 
characterizing the substances used in the pres 
ent invention are isodinaphthalene oxide and 
B-hydroxy benzanthrone Which are soluble in 
coating Compositions of the character mentioned. 
It is, of course, understood that other compounds 
having the same absorptive characteristics and 
exhibiting the slight fluorescent characteristics 
of the absorbents comprising the present inven 
tion may be used in the Sane way. s 
Warious combinations of the several methods 

of the invention may be advantageously em 
ployed. Thus, a light absorbent of the type de 
Scribed may be impregnated into the base sheet 
and then a coating containing another light ab 
sorbent may be superposed thereon. In this 
Way the light absorbent in the coating may, serve 
to protect the absorbent in the base and at the 
Same time the combined protection of both will 
be afforded an article which may be wrapped, for 
example, in the coated sheet. In the same way 
a light absorbent which itself absorbs selectively 
in the range of the visible spectrum may be sub 
ject to deterioration by ultra-Voiet radiations 
So that if it is inpregnated into a regenerated 
cellulose base, for example, a surface coating 
Containing an ultra-violet absorbent of the type 
described will protect the first mentioned absorp 
ent from destruction for a considerable length 
of time. At the same time substances susceptible 
to the development of rancidity as induced by 
photochemical action, Wrapped in such a sheet 
material, will be preserved against such rancidity 
gdevelopment by the combined actions of the two 
absorbents. 

Certain foods or other light sensitive commod 
ities may be affected by specific regions of the 
visible spectrum in addition to the ultra-violet. 
For example, their natural fresh color may fade. 
If a Wrapping tissue prepared in accordance with 
the preferred foran of this invention is used as a 
protective Wrapper for these Connodities, they 
will be preserved against rancidity development, 
but their appearance may change due to the 
effect of a portion of the visible light transmitted 
by the wrapper. This may be overconne, however, 
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ent capable of selectively absorbing the harmful 
visible rays and coating with a composition cons 
taining an ultra-violet light absorbent of the type 
described, or vice versa. It is apparent that such 
wrapping tissues or light filters will be colored, 
but they will transmit 50% or more of the total 
available visible light while at the same time, 
they absorb 90% or more of the ultra-violet 
which is primarily responsible for the develop 
ment of rancidity. 
The above modification of the invention may 

also be employed to advantage even though the 
absorption of the visible light may not be im 
portant from the standpoint of food preservation. 
Thus, roasted coffee, beans, wrapped in a trans 
parent, moistureproof and substantially colorless 
wrapper of the type described, will be preserved 
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againstrancidity development over the normal 
storage or shelf life as a commodity, but the ap 
pearance of the package will not be especially 
pleasing because of the dull brown color of the 
beans. A dark green wrapper is so dense and of 
such a color. as to make the appearance of the 
package even more displeasing. If, however, a 
Wrapper having an amber color or a pale yellow 
color such as may be produced in the example 
given above, is employed, the wrapper not only 
preserves the contents against rancidity develop 
ment, but so enhances the appearance of the 
coffee beans that the package offers markedly im 
proved sales appeal. . . 

If desired, the coloring material which acts as 
an absorbent in the visible region of the spectrum 
may be added to the base sheet or it may be add 
ed to the coating composition. On the other hand, 
the color may be removed by judicious use of com 
plementary colors. Thus, for example, the ab 
Sorption of light from the visible region of the 
spectrum (thereby causing color) due to an ab 
Sorbent in the base sheet may be balanced by in 
cluding an absorbent for the remaining visible 
Spectral wave bands, in the coating composition. 
This will result in a substantially colorless final 
sheet, but the per cent transmission of available 
light will be reduced. This last is not especially 
harmful if the final product transmits 50% or . 
more of the available visible light particularly 
When Selective absorption in the visible is there 
by avoided. . . As a matter of fact, if the ultra 
violet light absorbents of the type preferred by 
this invention tend to selectively absorb certain 
portions, for example, in the lower region of the 
visible spectrum, small amounts of the comple 
mentary color may be added to the coating com 
position for the removal of final color. 
As has been stated above, the development of 

rancidity is associated with an oxidation phe 
nomenon which is made manifest by the appear 
ance of peroxides in measurable quantities. A 
standard method for the determination of ran 
cidity using the peroxide formation as an index 

ro 
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is well known and needs no description here. 
The extent to which rancidity development may 
be retarded by the practice of this invention may 
be determined by the use of these methods. 

For the purposes of this invention, however, a 
simpler test is used to enable rapid and easy classi 
fication of the products of the invention, especial 
ly the Wrapping tissues, as regards their relative 
protective abilities. The test depends on the 
breakdown of an oil on the surface of a potato 
chip, which surface is known to have been ex 

2,129,131 
by providing the base sheet with a light absorb posed to light of definite characteristics. It also 

depends on the type reaction: s 

Thus, a drop of a saturated aqueous solution of 
potassium iodide, placed on the surface of a 
freshly prepared potato chip (i. e. fried in non 
rancid vegetable oil) produces no reaction and 
no color change is apparent. Ifrancidity develop 
ment is induced, by photochemical action, for 
example, the catalytic action of the light increases 
the rate of oxygen absorption in the oil with a 
resultant peroxide formation. If then, the oil 
has begun to develop rancidity and a drop of the 
above mentioned potassium iodide solution is 
placed on the surface of the potato chip, free 
iodine will be liberated by reaction with the per 
Oxides present and a spot will develop varying in 
color from light brown to a seemingly jet black, 
depending on the degree of peroxide formation 
which has taken place. In other words, the color 
intensity is a measure of the degree of rancidity 
development. 
This spot test may be applied as an accelerated 

test to determine the relative protective capacity 
of a light filter such as is set forth in this inven 
tion. A constant light source should be used 
which provides a type of energy as near as possi 
ble to natural sunlight since it is obvious that 
the rate of oil degradation will be dependent on 
the ultra-violet content of the light supply. 
Commercially available "Sunlamps' such as the 
"S-1 Sun Lamp', manufactured by the General 
Electric Co. and operating with a light intensity 
of 500 foot candles, Will serve admirably. 

In making the test, freshly prepared potato 
chips are exposed to the light, the light filter 
(Wrapping tissue, etc.) under test being interposed 
between the potato chips and the light source 
so that all light falling on the potato chips must 
pass through the filter. The time required for 
the development of sufficient rancidity to pro 
duce the first indication of color using the spot 
test described above and allowing 5 minutes for 
Color appearance is measured and compared with 
the time required to produce the same degree of 
rancidity (as indicated by the color intensity of 
the Spot test) when a sheet of plain regenerated 
cellulose is used as the filter. The ratio of the 
time required for the filter being tested to the 
time required for the plain regenerated cellulose 
filter may be termed the protective factor and 
represents the relative ability of the filter to re 
tard the development of rancidity. Since this 
protective factor is relative, it is, of course, in 
dependent of the actual rate of rancidity develop 
ment which may vary with the particular samples 
of potato chips being used, or the oil employed in 
their preparation. 

Obviously, if Some other substance or commod 
ity such as lard, butter, mayonnaise or the like, 
which substances are sensitives to the develop 
ment of rancidity, especially as it is induced by 
photochemical action, be used in an accelerated 
test, the protective factors may be different from 
those obtained using potato chips, but they will 
still represent the relative protective abilities of 
the filters employed. 
Table II (above) illustrates the protective fac 

tor involved in the exercise of the present inven 
tion; the protective factors being given respec 
tively as 7.2 and 8.0 as compared, for example, 
with a protective factor of 4.6 for a dark green 
regenerated cellulose sheeting not containing an 
absorbent except for the green dye in the sheet. 
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2,129, 181 
Additionally, the sheets manufactured in ac 
cordance with the present invention may be mois 
tureproof and thus combine the advantages of a 
flexible, transparent, moistureproof, substantially 
colorless, light filter, wrapping tissue or the like, 
capable of protecting oil-bearing foodstuffs 
against appreciable rancidity development as in 
duced by photochemical action for substantial 
periods of time. 

It is apparent that a Wrapping tissue, for exam 
ple, destined for use in the wrapping of foodstuffs 
must be prepared with due regard to toxicity, 
taste, odor, stability and other characteristics of 
similar nature. Many of the substances proposed 
as ultra-violet light absorbents according to the 
prior art have required the use of such high con 
centrations to produce satisfactory absorption 
that one or more of the above mentioned objec 
tionable characteristics looms so large as to make 
their use impracticable, if not impossible, insofar 
as the instant invention is concerned. The light 
absorbents Set forth above are of Such nature as 
to be substantially non-toxic, odorless and taste 
less especially in the low concentrations in which 
they are employed. 
The invention offers numerous advantages over 

the prior art. New light filters are made available 
capable of Screening out virtually all of the ultra 
violet light, but transmitting a large amount of 
the available visible light. Wrapping tissues are 
provided capable of preserving oil-bearing com 
modities against rancidity development as in 
duced by photochemical action of ultra-violet 
light while still retaining transparency as regards 
visible light, sufficient to render the commodities 
wrapped therein easily and attractively visible to 
a consumer. The preservative action against ran 
cidity development may be combined with the 
other desirable properties of the wrapping tissue 
such as flexibility, thinness, moistureproofness, 
color or even opacity to visible light. Many other 
advantages may be seen from the above discus 
ision of the invention. 

While the invention has been described pri 
marily in terms of protection against rancidity 
development, it is to be understood that the in 
vention is applicable in many of its embodiments 
for the protection of various commodities, other 
than oil-bearing commodities, where deteriora 
tion in odor, color, taste and the like, is induced 
or accelerated by ultra-violet light in the region 
of the wave length band described. Thus, for ex 
ample, fading of the color of mustad, paprika, 
etc.; alteration of color, odor and taste in bever 
ages including beers, wines, fruit juices, etc.; fad 
ing of shoes, gloves, fabrics, or other merchandise 
on display in show-windows; and numerous other 
instances where photochemical action of the type 
described is detrimental, may all be inhibited and 
perhaps prevented for the normal storage or shelf 
life of the commodity. Because of their unique 
characteristics, the light filters of the invention 
will find profitable use in the development and 
cultivation of certain types of plants. Many other 
uses will be apparent from the above description 
of the properties of the new products. 
Wherever relative parts or proportions are re 

ferred to in the specification or claims, these will. 
refer to parts or portions by weight unless other 
wise indicated. 
The terms 'solar light', 'Solar visible light' 

and the like, as they occur in the claims, are used 
as a measure of the properties of the light absorb 
ent filters. These terms, as they occur in the 
claims, are not intended to limit the light filters 

7 
to use only with solar light, but apply to their 
use in connection with light whether natural Or 
artificial. 

It will be understood that commercial wrapping 
tissues of regenerated cellulose and the like will 
ordinarily have a thickness of 0.0008 to 0.002 inch. 
The thickness of the film is not at all critical, and 
commercial wrapping tissues or light filters of a 
different thickness than that specifically men 
tioned may be used if desired. 
Inasmuch as the description and examples are 

largely illustrative in character, any variation or 
modification thereof which conforms to the spirit 
of the invention is intended to be included within 
the Scope of the claims. 

I claim: 
1. A light filter having material associated 

therewith which is an absorbent for light rays 
within the range 3200-4000 A., said light filter 
transmitting at least 50% of available visible 
solar light and absorbing at least 90% of light 
within the range 3500-3700 A., said absorbent 
material being characterized in that it exhibits 
a slight ability for reradiation as evidenced by 
fluorescence. 2. A light filter having material associated 
therewith which is an absorbent for light rays 
within the range 3200-4000 A, said light filter 
transmitting at least 50% of available visible 
solar light and absorbing at least 90% of light 
within the range 3500–3700 A, said absorbent 
material being characterized in that it exhibits 
a slight ability for reradiation as evidenced by 
fluorescence, said absorbent material being pres 
ent in a concentration of 0.15 to 1.5 grams per 
square meter of surface. 

3. A wrapping tissue having material associ 
ated therewith which is an absorbent for light 
rays within the range 3200-4000 A., said wrap 
ping tissue transmitting at least 50% of avail 
able visible solar light and absorbing at least 
90% of light within the range 3500–3700 A., said 
absorbent material being characterized in that 
it exhibits a slight ability for reradiation as evi 
deniced by fluorescence. r 

4. A wrapping tissue having material associo 
ated therewith which is an absorbent for light 
rays within the range 3200-4000 A., said wrap 
ping tissue transmitting at least 90% of light 
within the range 3500–3700 A., said absorbent 
material being characterized in that it exhibits 
a slight ability for reradiation as evidenced by 
fluorescence, said absorbent material being pres 
ent in a concentration of 0.15 to 1.5 grams per 
square meter of surface. 

5. The wrapping tissue defined in claim 3 
characterized in that the absorbent is Water sol 
uble. y 

6. The wrapping tissue defined in claim 3 
characterized in that the absorbent is water sol 
uble and comprises a salt of an amino-Sulfonic 
acid. 

7. The wrapping tissue defined in claim 3 
characterized in that the absorbent is water Sol 
uble and comprises an alkali metal salt of 2 
naphthylamine, 6,8-disulfonic acid. 

. . 8. The wrapping tissue defined in claim 3 
characterized in that the absorbent is water sol 
uble and comprises an alkali metal Salt of 1 
naphthylamine, 4,8-disulfonic acid. 

9. The Wrapping tissue defined in claim 3 
characterized in that the absorbent is water Sol 
uble and comprises an alkali metal Salt of ill 
naphthylamine, 2,4,8-trisulfonic acid. 
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10. A wrapping tissue having material asso 

clated therewith which is an absorbent for light 
rays within the range 3200-4000 A, said wrap 
ping tissue transmitting at least 50% of avail 

5 able visible solar light and absorbing at least 
90% of light within the range 3500–3700 A, said 

absorbent material being characterized in that 
it exhibits a slight ability for reradiation as evi 
denced by fluorescence, said absorbent being con 
tained in a surface coating impregnated in said 
Wrapping tissue. 
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