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This invention relates to wrappers, of trans 
parent or ornamental character, adapted to be 
applied to articles of commerce or containers 
therefor, and to the method of preparing and ap 

5 plying such wrappers. The wrappers may com 
pletely or partially enclose the article to be 
wrapped. A particular application of the inven 
tion is in the form of a new type of wrapper for 
covering or sealing closures for containers, es 

10 pecially bottles, jars, cans and the like. The clo 
sures may be in the forms of corks, rubber or 
other Stoppers, screw tops, snap tops, pressed tops, 
and the like. 

It is an object of the invention to provide a 
15 wrapper for containers and closures and other ob 

jects which may be applied in moist sheet or strip 
form and which shrinks upon drying to form a. 
tight-fitting, smooth, glossy and attractive cover 
111g. 

¿u Another object of the invention is to provide a 
wrapper of this character in which the inherent 

a. adhesive properties-of the wet sheet are suf?cient 
to hold the overlapping portions together against 
the shrinking forces exerted. 

_»5 It is a further object of the invention to pro 
vide a wrapper for containers and closures which 
cannot be removed without causing permanent, 
readily noticeable injury or defacement, thereby 
aiiording assurance to the user-that the closure 

:3Q has not been tampered with and the container 
has not been opened. 

It is a further object to provide wrappers for 
the closures of bottles, jars, cans and other con 
tainers of transparent or ornamental character 

3., in a manner such that pre-molding is not re 
quired. 

It is a further object to provide a Wrapper for 
container closures which is more simple to man 
ufacture and to apply than present known per 

«1.) íormed bottle caps or wrappers of similar charac 
er. 
An additional object is to provide a wrapper for 

containers or closures, which is considerably thin 
ner than previously known wrappers for similar 
purposes, with the advantages that less material 
is required and also less time, heat, air circula 
tion, etc., in the drying operation. 
Other objects and advantages of the invention 

will become apparent as the following description 
progresses, which is to be considered in conjunc 
tion with the exemplary embodiments of the in 
vention shown in the accompanying drawing 
wherein: 

Fig. l is a front elevation of a bottle top show 
ing the conditions which obtain immediately after 

i". Ll 

I.) 

a strip‘of transparent film material is applied in 
moist condition to a bottle closure in accordance 
with my invention; 

Fig. 2 is a similar view showing the conditions 
which obtain after the material has lost part of  
its contained water and has undergone partial 
shrinkage; 

Fig. 3 is a similar view showing the wrapper 
after it has shrunk to its ñ-nal proportions; 

Fig. 4 is a top view of the portion of the bottle 
with the closure and wrapper which is shown in 
Fig. 3; . ' 

Fig. 5- is an end view, in perspective, of an 
article like an ordinary box which is being en 
closed in a sheet of moist transparent hlm ma 
terial, showing the folding of the edges thereof; 

Fig. 6 is a similar view showing the edges after 
, they are folded in place; 

Fig. 7 is a front view of the same article after 
the transparent sheet has dried and shrunk 
upon it. 
In the first four ñgures the dotted lines do not 

necessarily represent hidden lines but merely lines 
which are not upon the exposed surface. 

Briefly, my invention comprises wrapping the 
article, or portion thereof or closure therefor 
which it is desired to seal or cover, with moist, 
distended ñlm material in sheet form. In this 
connection the term “sheet” is used to include 
the different shapes the sheet may take, such as 
strips, ribbons, etc. The material preferably is 
arranged so that portions overlap and the over 
lapping portions are pressed together. It is then 
dried in air or in a suitable dryer and the shrink 
age which accompanies the drying operation 
caùses it to draw up very tightly against the adja 
cent surface of the enclosed object. Under prop 
er conditions the material adheres to itself per 
manently at the overlapping portions to form a 
tight joint or seal without the use of special ad 
hesive, and it also adheres to the adjacent sur 
face of the object. The material used may be 
a cellulosic material having transparent ñlxn 
forming properties, such as many cellulose mate 
rials are known to possess. By cellulosic mate 
rial is meant cellulose or a compound thereof. 
Other materials may be used, however, as will 
be more fully explained thereinafter. 
One of the preferred ñlm forming materials 

is a hydroxyalphyl ether of cellulose, prepared 
as described in the pending application of A. W. 
Schorger, Serial No. 477,752, filed August 25, 1930, 
now Patent 1,863,208 issued June 14, 1932. Brief 
ly, the ether is prepared by subjecting soda 
cellulose to the action of an olefine oxide. The 55 

20 

25 

30 

35 

40 

45 

50 



L' 

20 

v.) 

75 

2 
oxides at the lower end of the series especially 
those of ethylene and propylene produce the 
most practical cellulose derivatives. ViOf these the 
oxide of ethylene is preferred, because it is now 
more available commercially and is the cheaper 
of the two. ?The corresponding chlorhydrins may 
be used in place of the oxides. Glycerol 'mono 
chlerhydrin may also beA used. 
When ethylene oxide or ethylene chlorhydrin is 

used it is preferable to keep the ethylene oxide 
content of the ñnal product below about 20% of 
the cellulose used. YSuch ethers are cheaper be 
cause of their relativ-ely high cellulose content, 
are tougher, stronger, and more iiexible, are more 
resistant chemically, are easier to handle, are in 
soluble in water, have a more limited solubility 
in caustic soda solutions, that is, they are soluble 
in dilute solutions and substantially insoluble in 
concentrated solutions and are practically insol 
uble in caustic potash solutions. Ethers contain 
ing more than 20 per cent ethylene oxide are 
more or less water soluble, the solubility increas 
ingÉ as the loxide content increases. Contrblled 
wat-'er solubility may be obtained by mixing defi 
nite proportions of the water insoluble and @vater 
soluble ethers. _ ï? 

The cellulose raw material, hereinafter called 
cellulose, is mercerized in a caustie alkali solu 
tion which is preferably substantially less than 
50% caustic soda. After mercerization is com 
plete, excess caustic soda solution eliminated 
as by pressing, and ethylene oxide is brought' into 
intimate contact with thellwet alkali cellulose. 
The reaction is stopped when the desired amount 
of ethylene oxide, usually about from 7 to‘ 20 per 
cent, has been absorbed by the alkali cellulose. 
I prefer to'use about 12% ethylene oxide, based 
upon the weight ofV cellulose employed. 
The product Whieh probably is an impure hy 

droxy~alphyl ether fof cellulose maybe dissolved 
in a dilute caustic soda solution. My preferred . 
concentration for a solvent is about 61/2% caustic 
soda. The preferred ether concentration in the 
solution is from 6 te 7 per cent, butthis may be 
varied if desirable. ?With ethers containing more 
than aboutf12% added oxide, solution is usually 
substantialiy complete but if small amounts of 
insoluble matter are present the solution may be 
filtered to render it'clear. Because of thefhigh 
viscosity of the solutions theiiiltering operation is 
tedious and often unsatisfactory and I prefer to 
subiect the solutionVV to a freezing operation de- , 
scribed in A. W. Schorger Patent 1,941,277, issued 
December 26, 1933, based on application Serial No. 
475251 filed August 14, 1930, to render soluble the 
insoluble matter. With ethers made with less than 
about 12% added oxide this freezing operation is 
usually used because of the increasing amounts 
of insoluble cellulosie matter that may be present. 
The unfrozen or the re-melted frozen solution 

may be extruded through suitable dies into a co 
agulating bath similar to that use_d in the viscose 
cellulose art. The material sets into a trans 
parent non-fibrous fiexible'îsolid body. For the 
purposes of this invention the film or continu 
ous sheet form of the material is used. The term 
“film” is used in the sense which excludes the 
filamentary form. After leaving the coagulating 
bath, the film may be run through one or more 
washing baths. The last washing bath may con 
tain an agent for increasing the flexibility of the 
film, for instance, about 10 per cent glycerine. 
There may also be incorporated in the last bath 
a small proportion of a preservative, for instance. 
about 1% formaldehyde. 

:2,029,181 
If it is desired that the nlm be opaque, a small 

proportion'of a powdered pigment may be in 
cluded in the solution ci the cellulose ether in 
caustic soda. Pleasing eii'ects may be obtained 
by incorporatingsmall amounts, as low as a few 
per cent, of metallic ppwder, such as bronze 
powder, in the ether solution. If a colored film 
is desired any agiiline dye which is suitable for 
dying viscose cellulose may be used. 
In the foregoing and in the appended claims I 

have used the term “alphyl” as indicating a rad 
ical of the aliphatic series inasmuch as the term 
“alky ” which is sometimes used to make this 
distinct reference is frequently indicative of both 
aliphatic ,and aromatic radicals. The term “a1 
phy” isfï specific to the aliphatic series in the 
same manner as “aryl” is specific to the aromatic 
series. See Richter’s Organic Chemistry, Vol. 1, 
page 43, ?first English Edition 1916. I 
f To utilize the film for the purpose set forth in 
this application the Wet films which has been 
washed preferably is wound upon a reel er spool 
until a roll of sumcient size is obtained, a diam 
eter of 6 to 10 inches being convenient. It is 
then enclosed in a. water repellant Wrapper or  
container', or placed in a moisture proof com 
partment. Here a small amount of water drains 
from thermaterial. After this excess Water has 
drained, the operation usually not requiring more 
than three or four days, the roll may be sub- : 
divided into rolls or discs of narrower Widths if 
that is desirable. This may be do'ne readily by 
means of any sharp-edged instrument, such as a 
knife, the material submitting to such cutting 
more readily when in this Wet compact condition ‘- . 
than when dry ¿pr when freshly formed. The 
reel upon which the material is rolled may be cut 
as well as the ñlni so that the out section of the 
reel may serve as a core to be Vmounted on a 
shaft for; unwinding. The reels are usually of 
ñbre board such as cardboard, which has been 

40 

renderedVV water-resistant and which readily per- _ 
mits of eutting along with the film material. 
È The rcils may be of any desired Width Íand. the 
inoist film material, in continuous sheetïor rib 
non form, is now ready for use in wrapping ar 
ticles and container closures. If such operations 
are not to follow immediately, the rolls should be 
`placed in moisture-proof inclosures whieh may 
be in the'form of containers or compartments or 
moisture-proof paper wrappers and stored until 
needed. YAll of the water need not be retained 
but it is essential for satisfactery results that 
the material should contain at least 30 per cent 
water at the time it is applied as a wrapper. One 
of the distinct and novel advantages of my in 
vention lies in the fact,¿Ímentioned above, that 
the wrapping material may be stored and shipped 
in moist condition within Watergproof Wrappers 
or containers or compartments as described above 
and can be preserved indefinitely in such con 
dition. The material, preferably in roll form, 
may be stored, shipped and marketed as a useful 
article of commerce, to be applied by the user. 
The formation of the material into closure 

wrappers for containers such as a, bottle 9 in 
Fig. 1, be described first. A length of the 
moist ribbon-like product somewhat greater than 
that required to encircle the top of the container`> 
closure is severed from a roll of the material. 
The severed strip is then rolled smoothly in lat 
eral cylindrical encircling relation upon the con 
tainer closure with the end portions overlapping. 
The top edge portion may extend above the clo 
sure and the bottom edge portion may extend 
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.below‘the closure and encircle the adjacent por 
tion of the containen» The material is elastic 
and irregular contours are easily accommodated. 
The overlapping portions then are pressed to 
gether with normal pressure of the thumb or 
finger or the container may be grasped in the 
hand and the overlapping portions pressed against 
a resilient surface, such as a felt pad. The pres 
sure need be only such a medium pressure as 
lends itself to convenient rapid operation. These 
operations may, of course, be done automati 
cally. 

Fig. 1 represents conditions which obtain im 
mediately after the strip material I0, hereinafter 
called the wrapper for simplicity, has been ap 
plied to the closure II of the container 9. It en 
circles the closure II substantially in the form 
of a cylinder with ends overlapping an amount 
represented by the distance between lines I2 and 
I3. This may vary within wide limits but it is 
recommended that the overlap be not less than 
one-half inch. Of course, for a smaller size the 
overlap range may be less as the pull from shrink 
age will be much less. 

It may be desirable to encircle the closure sev 
eral times. The. top portion of wrapper I0 ex 
tends above the closure II and the bottom por 
tion extends below it and encircles the adjacent 
portion of the neck I4 of the bottle. The bottle 
is now placed in a drying atmosphere where it 

' dries and shrinks into final shape within an hour 
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or two. If a current of warm air is directed upon 
the wrapper, less than 10 minutes is required 
for drying. 
As drying continues the wrapper shrinks and 

Fig. 2 represents conditions which obtain after 
it has partially dried. It has lost some of its 
cylindrical shape and ilts> tightly against closure 
Il, the lower end portion having drawn in so 
that, instead of being spaced from the neck Il 
of the bottle it is in' contact therewith except for 
the tensioned spanning tportion immediately be 
low the flanged rim I5 vof the closure. The upper 
end portion is drawn inwardly by shrinkage at 
an angle to the top of the closure. The shrinkage, 
however, ordinarily does not cause relative move 
ment of the layers at the overlapping portion 
between lines I2 and I3. _ 

Fig. 3 shows the wrapper after it has become 
air-dry and the shrinkage is substantially com 
plete. The wrapper usually adheres to the clo 
sure and bottle neck and it follows closely the 
contour thereof. The upper projecting portion 
of the wrapper has become drawn down tightly 
against the top of the closure in the form of an 
annular ring I6 devoid of pleats asv illustrated in 
Fig. 4. It is, of course, to be understood that the 
width of the ring I6 may be controlled to con 
form to the capacity for shrinkage to avoid form 
ing pleats in the ring. 'I‘he overlapping portions 
of the Wrapper adhere to each other and do not 
permit of relative movement. The upper portion 
of the wrapper may be sufficiently large that when 
folded down upon the top of the closure the latter 
»is completely covered. 

It is to be understood that overlapping is not 
an essential requirement of "the invention. Ad 
hesive may be applied to the container closure 
or to the moist sheet material before the wrap 
ping operation, in which case it is unnecessary 
to have portions of the material overlap. The 
same is true in connection with other articles 
which are to be wrapped or covered locally. 
There are many other practical applications 

for Wrappers of ,my moist sheet material. For 

3 
instance, where an article has a cover which is 
to be removed when the article is put into use. 
as is the case with certain types of dry batteries 
which have removable covers to protect the ter 
minal leads, a strip of the wet film material may 
be wound around the article and cover so that. 
the end portions overlap. Upon drying the strip 
holds the cover firmly in place. 

It is also the purpose of my invention to en 
close objects completely. Figs. 5, 6 and 7 illus 
trate the manner in which an object, in this case 
a frame containing honey in the comb, may be 
enclosed. A rectangular sheet of moist film ma 
terial, such as has been described heretofore, is 
wrapped around the case Il so that the two op 
posite end portions of the longer dimension over 
lap upon one side of the case, as is shown at I8, 
with the side portions of the sheet extending 
beyond the edges of the box or frame sides or 
ends. These are folded in an ordinary manner 
for wrapping packages. The narrow projecting 
portions of the sheet are then brought down flat 
against one side of the frame, as shown at I9 
in Fig. 5. The necessary creases 20 are then 
pressed into the sheet and the wide projecting 
portions 2| are next folded ñat against the side 
of the frame and the overlapping portions are 
pressed together. The same operations are re 
peated at the opposite side of the frame. The 
material usually is of the same thickness as when 
used for wrapping container closures. 
Under proper conditions the inherent adhesive 

property of the moist sheet material is sumcient 
to keep the enclosure in substantially the form 
and position shown against the forces exerted by 
its shrinking action. Fig. 7 illustrates the ap 
pearance of the article. The honey comb 22 is 
clearly visible, the shrinking of the film during 
drying having drawn the latter smooth and taut, 
making it tight-fitting and imparting an attrac 
tive appearance to the ar=‘icle. As explained 
heretofore, adherent seals are formed at the 
seams or joints, and the product is protected 
against dust, insects, undesirable smells, loss of 
freshness and flavor, and to some extent against 
changes in atmospheric humidity conditions. 
The illustration of a complete enclosure is 

merely one of a great many such applications for 
which my invention is suited. I have enclosed 
successfully articles such as bottles, containers 
of all kinds, toys, dolls, balls, such as golf and 
tennis and other kinds of rubber balls, articles 
of food, etc. I may use my improved wrappers 
and enclosures under any circumstances where a 
closely adherent, smooth transparent or decora 
tive wrapper adds to the attractive qualities of 
articles of commerce and where. cleanliness, sani 
tation, freshness and puri’y are desirable quali 
ties. An attractive wrapping for angular or 
spherical objects has been made by winding a 
ribbon of the material about the object with the 
edge portion of each succeeding winding touching 
or overlapping slighily the edge portion of the 
preceding winding, this being continued until the 
object is completely covered. 
As mentioned heretofore, I may use other iilm 

materials in addition to cellulose hydroxy-alphyl 
ether for my improved wrapper. Regenerated 
cellulose is suited to my purpose, par‘icularly that 
regenerated from viscose, although I may also use 
cuprammonium cellulose and cellulose regener 
ated from cellulose nitrate and from cellulose 
acetate. Other film materials, such as cellulose 
acetate and cellulose nitrate, alkyl and other 
elhers of cellulose may be used but some are con 
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sidered to be less desirable than those mentioned 
heretofore, because, when wet with water, they 
do not possess the same degree of the property of 
adhering to .themselves or to the article covered. 
This may be due to the fact that some are in 
soluble in water or aqueous solutions. It is neces 
sary to apply an adhesive at the overlapping por 
tions, or a small quantity of solvent for the film 
material may be applied. In one respect they are 
all similar, in that they contain or may be wetted 
with a solvent or a liquid which penetrates the 
material to form an adhesive property. 
The invention is not limited to cellulose and its 

derivatives. Other film-forming material may 
be used. Gelatin films may also be used and 
_wrappers of this material lhave been made. 
The films usually are produced by shaping a 

viscous solution of the film-forming material into 
continuous sheet form and then coagulating or ' 
hardening the material by passing it through a 
suitable coagulating bath. Gelatin solutions are 
hardened or tanned by means of solutions of 
formaldehyde or chromic salts. ‘ The film forming 
process must, of course, be adapted to the char 
acteristics of the material. 
The coagulated films are in the form of gels 

and contain large and rather definite quantities 
of water, depending upon the kind of material 
and method of manufacture. This water may 
properly be designated water of gelation. The 
loss of this water is attended by pronounced 
shrinkage. When the dry films are soaked in 
water they absorb smaller quantities of water 
than they originally retained and lost on drying, 
and they do not swell to their original dimensions. 
Upon subsequent drying, shrinkage is correspond 
ingly less. It is therefore, important for the best 
results that such materials be initially undried. 
For instance, cellulose hydroxy~alphy1 ether 

prepared as heretofore described, when freshly 
coagulated, contains about 88 per cent water. 
When the film is dried and allowed to shrink 
freely it shrinks as much as 35 per cent in length. 
When soaked in water the dry film absorbs at the 
very most only about ‘75 per cent water. This 
actually is only about 40 per cent of the water 
which was contained in the freshly coagulated 
film. The swelling of the film is correspondingly 
less as is also the shrinkage which accompanies 
subsequent drying. The other film materials act 
similarly but in varying degrees. With cellulose 
regenerated from viscose the proportion of water 
absorbed by the dry material is considerably less. 
A portion, therefore, of the water which was 
originally contained in the freshly coagulated film 
does not re-enter the ñlm after the latter has 
become Adry and is subsequently soaked in water. 
This portion of the originally contained water 
may be called non-reentrant water of gelation. 

All of the film materials herein named except 
cellulose hydroxy-alphyl ether are well known in 
the film making art and the methods for forming 
the moist films from solutions of the base `ma 
terials are known and need not be described here 
in. The usual procedure in the manufacture of 
ñlms from such materials includes a drying 
operation which follows immediately and continu 
ously after the coagulating operation. Inthe 
preferred process of my invention the drying 
operation is dispensed with and the newly-formed 
ñlm, containing non-reentrant water of gelation, 
is rolled upon suitable spools, the spools cut into 
narrowed widths if desired and the resulting nar 
rower rolls preserved in a sufficiently moist con 
dition, preferably without substantial loss of 

2,029,131 
water, until it is desired to apply the film as a 
wrapper to an article. Methods for securing in 
creased hardness or flexibility of films to best 
suit them for their functions are well known for 
each material. Methods of ornamentation are 
also known and need not be described herein. 
Of the film materials mentioned heretofore 

those which I prefer to use are cellulose hydroxy 
` alphyl ether and cellulose regenerated from vis 
cose. The properties of films of these materials 
are in general similar. When they contain the 
water from the forming operation they are dis 
tended, limp and tender and possess the property 
of adhering to themselves and to the surfaces 
of objects. Upon drying they shrink and gain 
strength and stiffness. They do not possess these 
properties in equal degree but the differences are 
not suñiciently pronounced to require substan 
tial variation in the conditions under which they 
may be applied successfully as wrappers. 
The coagulated films usually contain 80 per 

cent or more of water. For instance, a cellulose 
hydroxy-alphyl ether hlm produced as described 
heretofore contains about 85 to 90 per cent water 
after the draining operation. A film of cellulose 
coagulated from a solution of viscose containing 
about 5 per cent cellulose contains 85 per cent 
water or somewhat less. 'I'he water content is 
affected somewhat by the' concentration of ñlm 
forming material in the solution from which the 
film is coagulated and also by the incorporation 
of glycerine to increase flexibility. The optimum 
water content usually is considered to be that of 

' the coagulated film which has not been allowed 
to dry to any appreciable extent because of the 
superior adhesion and shrinkage obtained under 
such circumstances. 
tained for 'most applications, however, with films 
containing as low as '75 per cent water. In the 
case of ñlms which originally contained 85 to 90 
per cent water this represents an actual decrease 
of from about 50 to 65 per cent of the original 
Water. 
With cellulose hydroxy-alphyl ether ñlms it 

has been found that better adherence is obtained 
if the film possesses slight water solubility. For 
this reason it may be desirable to mix a small 
quantity of water soluble ether with'the water 
insoluble ether in the caustic soda solution. 
For satisfactory results, the films for my im 

proved wrappers should not exceed a maximum 
thickness. The maximum thickness is deter 
mined by the dimculty encountered in securing 
satisfactory adherence at the overlapping por 
tions with thick films without the use of excessive 
and inconvenient pressure. Of course, adhesives 
may be used if desired but this is not the preferred 
method of applicationA because of the inconven 
ience introduced by the added operation of ap 
plying the adhesive. When films are used which 
are too thick there may be total failure of ad 
herence with resulting separation at the joint, or 
the edges of the top overlapping portion may curl 
away from the bottom portion, producing an ob 
jectionable appearance. Another undesirable re 
suit is that the overlapping layers may be sep 
arated easily and the wrapper removed intact 
from the article and returned if desired with re 
sulting loss of the tamper proof qualities of the 
wrapper. This feature will be discussed more 
fully hereinafter. With cellulose hydroxy alphyl 
ether ñlms the maximum practical thickness is 
about .020 inch and with cellulose> regenerated 
from viscose it is substantially the same or slight 
ly less because oi’ the slightly increased stiffness 

Satisfactory results are ob-y 
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of this material. The foregoing ñgures are given 
for material which contains substantially all of 
the water of gelation from'the forming operation. 
Maximum allowable thickness is less if the water 
content is appreciably reduced or if tamper proof 
ness is a primary consideration. 

It is advantageous to keep the fllm material 
thin because this permits conservation of mate 
rial, reduction of time and expense of drying and 
results in improved adherence between layers. 
However, as the moist films become thinner they 
become weaker, more limp and tacky and are 
dimcult to handle. The most suitable thickness, 
therefore, is that which combines economy with 
good handling properties and about .006 to .015 
inch has been found to be a satisfactory thickness 
range for most materials. With cellulose hy 
droxy-alphyl ether and cellulose regenerated from 
viscose moist films of .008 inch thickness have 
been used with very good results. 
When the proper thickness is used a good jointV 

is secured at the overlapping portions by the use 
of normal pressure as heretofore described and 
the two layers adhere together sufiiciently so that 
it is difficult to separate them without tearing 
the material of the layers. In the case of wrap 
pers for container closures the material usually 
adheres sufficiently to the closure and the con 
tainer so that it becomes torn in the removal 
operation. The wrapper, coming to the user "in 
intact condition, is assurance to him that it has 
not been removed since it was applied and pro 
vides a convenient means for tamper-proofing 
containers and other articles. 
The minimum thickness at which the moist 

films can be handled successfully is slightly less 
than the foregoing figures for the preferred thick 
ness. For present day materials a thickness of 
about .005 inch is a practical minimum for suc 
cessful wrappers. , However, methods for making 
the moist ̀ materials tougher or stiifermay be 
developed in the future, in which case thinner 
films may be used. 
With cellulose hydroxy-alphyl ether films it 

has been found that when applied as heretofore 
described, a moist ñlm .008 inch thick shrinks to 
a thickness of about .001 inch at those points 
Where shrinkage in area is substantially pre 
vented. The drawings and description of the 
application of the Wrappers to articles show that 
shrinkage in area usually is substantially pre 
vented. For instance, in Fig. 1 the upper pro 
jecting portion of the closure wrapper is all that 
shrinks in area to any substantial amount. 
Where dry thickness ̀ is referred to in the de 
scription what is meant is the thickness at those 
points Where the shrinkage in area is substan 
tially prevented. 'I'he shrinkage of ñlms of ce1 
lulcse regenerated from viscose is less than that 
of cellulose hydroxy-alphyl ether ñlms. Freshly 
prepared ñlms, containing non-reentrant water 
of gelation, and being .008 inch thick resulted in 
a dry wrapper about .002 inch thick or slightly 
less. It has been found that the maximum dry 
thickness for satisfactory commercial production 
is about .0035 inch ‘although wrappers can be 
made having a dry thickness of as much as about 
.005 inch. 
In some cases dry ñlms are suitable for start~ 

ing material and will absorb enough moisture 
upon being soaked in water to produce the de 
sired adhesion and shrinkage. This is the more 
satisfactory method for using gelatin ñlms be 
cause of the greatly increased strength which is 
developed upon drying the tanned films. On 

5 
the other hand, those materials which are solu 
ble in organic solvents such as cellulose acetate 
and some of the aryl and alkyl ethers of cellu 
lose, absorb but little water after they have be 
come dry and dry films are considered to be un 
suitable for starting material. The conditions of 
application usually determine the suitability of 
moistened films. Where relatively less shrink 
age is required they may be used. For instance, 
they may be used to wrap a frame of honey as 
shown in Figs. 5, 6 and 'I and also where it is 
desired to encircle an article with a band or tape 
or to hold a cover upon an article as described 
heretofore in connection with a dry battery. 
They may also be used for wrappers for con 
tainer closures in many cases. For instance, the 
upper projecting portion of the wrapper as shcwn 
in' Fig. 1 may be very small or may be omitted. 
In such cases reduced shrinkage is entirely suffi 
cient to produce the desired close ñtting rela 
tion between the wrapper and the closure and up 
per portion of the container. Where reduced 
shrinkage is suiiicient freshly formed ñlm ma 
terial may be given a preliminary drying opera 
tion with results comparable to those obtained 
when dry films are moistened. It is considered 
that films containing less than 30 per cent Water 
are unsuitable because they are deficient in the 
inherent adhesive power for use as a Wrapper 
and require the application of adhesives. 
In general, the properties of the moist ñlms 

are affected by manufacturing conditions and 
other treatments. For instance, glycerine lowers 
shrinkage and impairs the adhesive power of the 
films. 'I'he figures given heretofore are for 
films which have been found to contain suitable 
proportions of glycerine, these proportions being 
from about l5 to 30 per cent in the dried ñlm. 
The concentration of film-forming material in 
the solution from which the ñlm is coagulated or 
hardened also affects the properties of the re 
sulting ñlm. The same is true with respect to 
the incorporation of materials for imparting 
opacity, color, ornamental effects, etc. While 
these effects inñuence somewhat the optimum 
thickness and other conditions of application of 
the films the information set forth heretofore 
gives a fairly accurate indication of those condi 
tions under which satisfactory practical results 
are realized in most cases. However, the infor 
mation is given to indicate the nature of the 
invention rather than to limit its scope. 
While it is considered that cellulose regen 
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erated from viscose and cellulose hydroxy-alphyl ' 
ethers are the most suitable and important ñlm 
materials for my Wrappers, the invention is 
broadly the application to articles or objects of 
moist film in the form of ribbons, bands, or sheets 
capable of shrinking into tight fitting relation 
with the article or object and capable of being 
caused to adhere readily to itself or to the article 
or object and any ñlm material which may pos 
sess such properties is included within the scope 
of my invention. 
My improved wrappers for container closures 

possess advantages over those which are known. 
The present practice with bottle caps made from 
cellulose regenerated from viscose is to mold 
them in thimble-like or ring-like forms. When 
freshly formed the material is about 0.030 inch 
in thickness and it shrinks upon drying to about 
.007 inch thickness. As pointed out, heretofore, 
the preferred thickness of my moist ñlm material 
is not more than about .015 inch and the material 
shrinks to about .0035 inch or less in thickness 
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upon drying. With ceilulose hydroxy-*alphyl 
ether, moist films aboutà008 inch in thickness 
are used commercially resulting in dry ñlms 
about .001 inch thick. 'ì‘he result is a decided 
saving in material cost and in time and expense 
in connection with drying. The added thickness 
is required in the known'types of bottle caps to 
provide body thereto toW permit the necessary 
handling. Such eaps are molded individually to 
the proper size and are shipped and stored in 
Water until used; Such Y'method of handling is 1' 
less convenient than that employed in connec 

tion withV my improved Wrapper which. is merely rolled up in moist condition, either- with or e 

without the non-reentrant water of gelation, and ë 
then unrelled bythe user and cut into suitable 

and is easy to handle. .. g 
VI claim: f 

'î 1. The Vprocess for forming a YWrappe;? under 
tension upon an article which comprises wrapping 
upon at least a portion of said aeticle a sheet of 
thin, limp, wet material having film-forming 
properties, said sheet being capable of shrinking 
substantially upon drying, arranging portions of 
said sheet in overlapping relation, pressing said 
overlapping portions together to cause adherence 
of the sheet portions, and drying said wrapper, 
the inherent adhesive properties of said wet sheet 
being sufficient to hold the overlapping portions 
together againstï'ïthe shrinking forces exerted by 
the shrinking action of the sheet. 

2. 'I‘he process? for forming a wrapper under 
tension upon anïarticle which comprises wrap 
ping upon at least a portion of said article a 
thin, limp, Wet sheet formed from material having: 
film-forming properties, said sheet containing? 
non-reentrant water of gelation and being capa-ë* 
ble of shrinking substantially upon drying, a -Í 
ranging portions of said sheet in overlapping re- i 
lation, pressing said overlapping portions to-»È 
gether te cause adherence of the sheet portions, i 
and drying said sheet, the inherent adhesive prop 
erties of said wet sheet being sufficient to hold the 
everlapping portions together against the shrink 
ing forces exerted by the shrinking action of the 

sheet. ' il i 3. 'I‘he'process for forming a tigïht-ñtting wrap 

per upon an article which comprises wrapping 
upon at least a portion of said article a sheet of 
thin, limp, wet cellulose hydroxy-alphyl ether 
film containing non-reentrant water of gelation 
and being capable of shrinking substantially upon 
drying, arranging portions of said. sheet in over 
lapping relation, pressinîg said overlapping por 
tions together te cause ¿adherence lof the sheet 
portions, and drying said sheet, the inherent ad 
hesive property of said wet sheet being suñicient 
to hold the overlapping portions together against 
the shrinking forces exerted by the shrinking ac 
tion of the sheet? ' 

4. The process for forming a tight-fitting wrap 
per upon an article which comprises wrapping? 

' upon at least a portion of said article a sheet of 
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thin, limp, wetYY cellulose hydroxy-alphyl ethere 
film which is capable of shrinking substantially; 
upon drying, said sheet being not more than .026,2 
inch in thickness, arranging portions of said fllnk 
Yin overlapping relation, pressing said overlapping; 
portions’together' to cause adherence of the sheet 
portions, and drying said wrapper, the inherent 
adhesive property of said wet sheet being suf 
ficient to hold the overlapping portions together 
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against the shrinking forces exerted by the 

"shrinking actien of the sheet. 
5. The process for forming ?in situ a closure 

wrapper for containers which comprises winding 
about the adjaeent exterior portions of the closure 

' and container Ya strip formed from material hail' 
ing rden-forming properties which strip contains 
at least 30 per cent water and is capable of shrink 
ing substantially upon drying, arranging portions 
of said strip in overlapping relation, pressing said 
overlapping portions together to cause adherence 
of the Vstrip portions, and drying said wrapper, the 
inherent adhesive property of said wet sheet being 
sufl‘lcient to hold the overlapping portions to 
gether against the shrinking forces exerted by 
the shrinking action of the strip. 

lengths as needed. Due to the manner in which f* 
the Water is held, the material is not unpleas- Y. 
aîntly wet to thel touch but merely feels moist . 

6. The process for forming-¿in situ a closure 
wrapper for containers which eomprises envelop 
ing the adjacent exterior portions of the closure 
and container in a strip of cellulose'hydroxyal-  
phyl ether sheet material, which strip contains 
non-reentrant water ef gelatipn and is capable 
of shrinking substantially upon drying, arranging 
portions of said strip in overlapping relation 
pressing said overlapping portions together to ~ 
cause adherence of theë strip portions, and drying 
said Wrapper, the inherent adhesive property of 
said Wet stripgbeing suñicient to hold the over 
lapping portions together against the shrinking 
forces exerted by the shrinking action of the 
strip. a 

7. In the process of making a tight-titting 
wrapper upon an article, the steps which corn 
prise lplacing in overlapping relation sections of 
flexibie sheet material not exceeding .020 inch . 
thickness and containing at least 30 per cent 
watergipressing said overlapping sections together 
to canse adherence of the sheet portions, and 
drying said sheet material the inherent adhesive 
property of said wet strip being suñicient to hold 
the overlapping portions together against the 
shrinking forces exerted by the shrinking action 
of the strip. ' 1 

8. In the process of making a tight-fitting 
wrapper upon an article, the-.steps which com 
prise placing in overlapping relation portions of 
sheet cellulosic material not exceeding .020 inch 
in thickness and containing non-reentrant water 
of gelation, pressing Ísaidv overlapping portions 
together to cause adherence of the sheet portions, 
and drying said sheetimaterial, the inherent ad 
hesive property of said wet strip being sufilcient 
to hold the overlapping portions together against 
the shrinking forces exerted by the shrinking ac 
tion of the strip. 

9. The process of forming a tight-ñtting wrap 
per upon an article which comprises wrapping a 
thin, limp, wet strip~ of material having iilm 
forming properties upon said article, said ma 
teriai being eapable of shrinking substantially 
uponzdryingfarranging portions of said strip in 
overlapping relation, pressing said overlapping 
portions together to cause adherence of the strip 
portiens and drying said strip, the inherent ad 
hesive property of said wet strip being suflicient 
to hoed the overlapping portions together against 
the shrinking forces exerted by the shrinking ac 
tion of the strip. ` ¿i 

l0. The process for forming in situa tight-fit 
ting closure wrapper upon a?container having a 
closure provided with a skirt portion, which com 
prises winding in overlapping relationship about 
the skirt portion of said closure and the adjacent 
portion of said container awe?J strip formed from 
material having film-forming properties, arrang 
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ing a portion of said strip to extend' above the 
top of said closure, said strip containing non 
reentrant water of gelation and being capable of 
shrinking into tight contact with the skirt and 
top portions `of said closure upon drying, press 
ing said overlapping portions together to cause 
adherence of the strip portions, and drying said 
strip, the inherent adhesive property of said wet 
strip being suñicient to hold the overlapping por 
tions together against the shrinking forces ex 
erted by the shrinking action of the strip. 

11. A wrapped article comprising an article, a 
sheet of material having transparent iìlm-forrn 
ing properties Wrapped upon said article and 
shrunk in tight-fitting Contact therewith, said 
sheet being not more than ,005 inch in thickness 
and having portions thereof in mutually over 
lapping relation, the inherent adhesive property 
of said sheet being suñîcient to hold the over 
lapping portions together against the shrinking 
forces exerted by the shrinking action of the 
sheet. 

12. A wrapped article comprising an article, a 
sheet or band of cellulose hydroxy-alphyl ether 
ñlm material Wrapped upon said article and 
shrunk into tight-fitting relation therewith, said 
sheet or band having portions thereof in mutually 
overlapping relation, the inherent adhesive prop 
crty of said sheet being suñicient to hold the over 
lapping portions together against the shrinking 
forces exerted by the shrinking action of the 
sheet. Y ‘ 

13. In combination, a container, a closure there 
for, and a ribbon of material having film-forming 
properties wound upon adjacent portions of said 
container and said closure and shrunk in tight 
fitting relation to said container and closure, said 
ribbon having portions in mutually overlapping 
relation, the inherent adhesive properties of said 
ribbon being sufficient to hold the overlapping 
portions together against the shrinking forces 
exerted by the shrinking action of the material. 

14. In combination, à. container, a closure there 
for, said closure having a skirt portion and a. top 
portion at substantially right angles to said skirt 
portion, and a ribbon of material having nlm 
forming properties wound upon the skirt portion 
of said closure and the adjacent portion of said 
container, overlying the top portion of said closure 
and being shrunk in tight fitting relation to the 
surfaces of said container and closure, said rib 
bon having portions in mutually overlapping re 
lation, the inherent adhesive properties of said 
ribbon being sumcient to hold the overlapping 
portions together against the shrinking forces ex 
erted by the shrinking action of the material. 

15. The process oi forming a tight-ñtting wrap 
per upon an article which comprises wrapping at 
least a portion of said article in a thin, limp, wet 
sheet of material having film-forming properties 
and a thickness varying between .O05 to .015 of 
an inch, said sheet being capable of shrinking 
substantially upon drying, arranging portions of 
said sheet in overlapping relation, pressing said 
overlapping portions together to cause adherence 
of the sheet portions, and drying said sheet, the 
inherent adhesive properties of said sheet being 
sufficient to hold the overlapping portions to 
gether against the shrinking forces exerted by the 
shrinking action of the sheet. 

16. The process of forming a tight-fitting wrap 
per upon an article which comprises wrapping 
at least a portion of said article in a thin, limp, 
wet sheet of material, portions of said sheet be 
ing arranged in overlapping relationship, said 
sheet of material being of such thickness that 
when it dries the adhesive properties of the ma 
terial are sufiicient to hold the overlapping por 
tions together against the shrinking forces ex 
erted by the shrinkage action of the material, 
pressing said overlapping portions together to 
cause adherence of the sheet portions, and dry 
ing said sheet. 
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