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ABSTRACT OF THE DISCLOSURE 

A composite side wall for use in forming heat sealed 
and heat resealable packages is provided with the side wall 
comprising a paper web having a surface coating of sub 
stantially uniformly distributed polyethylene particles 
mixed with corrosion inhibitor granules in a dry ?lm of a 
non~heat scalable binder. The polyethylene particles have 
a particle size of at least 8 microns. Preferably the side 
wall is used to ‘form a package with similar side wall ma 
terial to enclose metal parts and protect them against 
corrosion. 

The present invention relates to novel and improved 
heat sealed packages and more particularly to packaging 
materials and resulting packages which are useful to pro~ 
tect metal parts against corrosion and which can be re 
sealed after opening. 
Heat sealed packages for storing and protecting metal 

parts such as hardware items and machine parts are 
known. Often such packages contain a heat sealed bonding 
layer carrying well known vapor phase inhibitors or vapor 
phase corrosion inhibitors known by the abbreviations 
V.P.I. and V.C.I. which are capable of imparting corro~ 
sion protective atmospheres about metal parts in sealed 
packages and which will be referred to hereinafter as cor 
rosion inhibitors. These corrosion inhibitors normally vol 
atilize above their normal vapor pressures at room tem 
perature (23° C.) of about 0.00016 mm. of mercury. 
They are also highly reactive and particularly sensitive to 
heat. 

Prior art heat sealed packages have often used an acrylic 
or other high temperature drying binder ?lm in which the 
corrosion inhibitors are mixed and spread over the sur 
face of a packaging material to be heat sealed. In a later 
step, acrylic ?lms are often dried and/or heat sealed at 
temperatures which tend to rapidly volatilize the corro 
sion inhibitors mixed therewith, thus, tending to shorten 
the corrosion protective life of the corrosion inhibitors in 
a sealed package. In some cases, the binder carrying the 
corrosion inhibitors tends to react with the corrosion in 
hibitors, thus tending to shorten useful life of heat sealed 
packages. 
Many known corrosion resistant packages are non 

sealable after initial opening since heat curing or thermo 
setting binders or adhesives are used to form the heat 
sealed portions of the packages. This feature can be a dis 
tinct disadvantage as in the case where a plurality of items 
such as ball bearings are packaged in a single package, 
and only one item is to be used while the others are to be 
maintained corrosion free for a period of time. Once such 
packages are opened to remove a single component, all 
other components are exposed to the atmosphere. 
An important object of this invention is to provide a rel 

atively inexpensive, resealable, heat sealed package. 
Another important object of this invention is to provide 

a heat sealed package in accordance with the preceding 
object which prevents corrosion of metal components 
sealed therein for long periods of time. 
Another object of this invention is to provide a heat 

sealed package in accordance with the preceding objects 
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which has high bond strength at sealed edges and can be 
easily manufactured at high production rates. 

According to the invention, a heat sealed bond is 
formed in a heat sealed package by the use of discrete 
particles of a thermoplastic polyethylene lying on a first 
surface of a web to be sealed. The polyethylene particles 
are heat sealed to a second similar web having polyethyl 
ene particles thereon or to a sheet having a polyethylene 
surface layer. In the preferred embodiment of this inven 
tion, the heat sealed corrosion resistant, resealable pack 
age has a ?rst side wall of a web of a cellulose ?ber con 
taining material having discrete polyethylene particles 
commingled with granules of a corrosion inhibitor and 
bound together by a non-heat scalable, ?lm forming binder 
‘forming a surface layer over one face of the Web. A sec 
ond side wall is a composite sheet made up of a plastic 
polyester outer layer and a polyethylene inner layer and 
is bonded to the ?rst web along marginal overlapped por 
tions of the web and sheet by a heat sealed joint. Metallic 
parts are incorporated into the package so formed prior 
to closing the package by heat sealing and are protected 
by the corrosion inhibitor. 

In still another embodiment of the invention, the ?rst 
web is bonded to a second identical web with the polyeth 
ylene particle layer of each web in facing relationship to 
form a heat sealed, resealable corrosion resistant package. 

These and other features, objects and] advantages of this 
invention will be better understood and appreciated from 
the following detailed description of one embodiment 
thereof selected for purposes of illustration and shown in 
the accompanying drawings in which: 

FIG. 1 is a perspective view of a preferred embodi 
ment of a package of this invention taken through a plane 
half-way between the ends thereof; 

FIG. 2 is a perspective view of a side wall thereof; 
FIG. 3 is a perspective view of a second side wall there 

of; and 
FIG. 4 is a cross sectional view through a heat sealed 

seam of an alternate embodiment of this invention. 
With reference now to the drawings and particularly 

FIG. 1, a resealable, heat sealed package 10 of this in 
vention is shown containing a plurality of metallic com 
ponents such as steel ball bearings 15' with the package 
preventing corrosion thereof. Only one half of the pack 
age 10 is illustrated in order to simplify the drawings, how 
ever, the half not shown is identical to the half shown. The 
package 10 has a ?rst substantially non-self supporting, 
rectangular, moisture resistant composite side wall 16 heat 
sealed at .a continuous, rectangular marginal edge seam 
21 to a second substantially non-self supporting, trans 
parent, composite sheet, plastic side wall 17. A pouch 20 
is provided preferably centrally located in the package 10 
and carries a corrosion inhibiting atmosphere for the ball 
bearings 15 or other metal parts. 
The composite side wall 16 preferably has a ?rst thin 

outer web or layer 11 which is substantially vapor resist 
ant and not reactive with the polyethylene or the corro 
sion inhibitors used. The web 11 is preferably a paper or 
cellulose ?ber containing material such as a 65 lb. neutral 
kraft paper web which is treated so that its pH remains 
neutral over long time periods. Other papers such as 
stretchable paper including creped or “Clu-Pak” paper 
treated with moisture penetration resistant materials can 
also be used. The particular thickness of the paper web 11 
may vary considerably but preferably lies within the range 
of from 0.002 to 0.010 inch. . 
As best seen in FIG. 2, the side of the paper web 11 

which is heat sealed carries a thin coating 12 comprising 
a mixture of polyethylene particles and corrosion inhibi 
tor granules in a binder. The binder may be any non 
heat scalable ?lm former which does not react with the 



3,410,392 
3 

polyethylene or the volatile corrosion inhibitor granules. 
Hydroxyethylcellulose is particularly useful as a binder 
since it e?iciently acts as a vehicle to disperse the par“ 
ticles uniformly over the surface of the paper Web and 
will dry and leave a binder ?lm over the paper web at 
temperatures well below those which cause undesired vol 
atilization of the volatile corrosion inhibitors. Other non 
heat sealable ?lm forming, non-corrosive binders useful 
in this invention include but are not limited to methyl 
.cellulose, starch, natural gums, lattices, such as natural 
rubber latex, or mixtures of the above. 
~The polyethylene particles are preferably in discrete, 

generally spherical or irregular non-elongated ground 
forms having particle sizes passing through screens down 
to 120 mesh corresponding to particle sizes of from 8 to 
125 microns. While larger particles may be used, it is 
preferred to use particles within the stated range to 
achieve uniformity of distribution of the particles and 
provide large particle surface areas for bonding. Prefer 
ably the melting point of the polyethylene particles used 
lies within the range of from about 220°F. to 300°F. It 
has been found that the bond strength of the heat sealed 
seam at the marginal edge seam 21 can be varied by using 
mixtures of different melting point polyethylene particles 
in the layer 12. For example, when the polyethylene par 
ticles of the coating layer 12 all have a melting point of 
approximately 280°F., a particular bond strength results. 
When the polyethylene particles all have a melting point 
of 220°F., a lower bond strength results. By using a mix 
ture of 50% by weight polyethylene particles having a 
melting point of 220°F. and 50% by weight of the mix 
ture of polyethylene particles having a melting point of 
280°F. a bonding strength will result approximately inter 
mediate the bonding strength of the two examples pointed 
out above. This feature is important in providing prese 
lected bond strengths in resealable packages in accord 
ance with this invention. By using polyethylene particles 
having a selected melting point or by using mixtures of 
polyethylene particles of different melting points, a bonded 
joint formed can be pulled apart by hand without destroy 
ing the Web 11 and such joints can be rescaled repeatedly 
by reapplication of heat and pressure as will be described. 
The non-thermoplastic volatile corrosion inhibitor 

granules useful in the process of this invention may be 
any of the well known vapor phase corrosion inhibitors 
which include for example, volatile amine carboxylates 
such as cyclohexylammonium benzoate, di-isopropylam 
monium benzoate, monoethanolamine benzoate, Z-butyla 
mine benzoate, di—isopropylammonium succinate; organic 
amine nitrite salts and mixtures thereof such as dicyclo- . 
hexylamine nitrite, morpholine nitrite, and numerous 
other organic amine nitrates and mixtures thereof, and 
mixtures thereof with stabilizing agents and the like. 
Other useful corrosion inhibitors include nitro-thiophene 
compounds such as 2-nitr0~thi0phene and 2,5-di-nitro 
thiopene. Mixtures of organic amides with inorganic 
metal nitrites such as urea and sodium nitrites may also 
be used. Such materials are disclosed in US. Patent No. 
2,829,080. 

Polyethylene particles are preferably from 10% to 50% 
by weight of the corrosion inhibitor granules. The mix 
ture of polyethylene particles and corosion inhibitor gran 
ules is in sufficient quantity in the binder to provide a dry 
coated Weight on the paper web of corrosion inhibitor 
granules of at least one gram per square foot. Preferably 
the binder acts as a coating vehicle and is present in 
sufficient ‘amount to provide a desired coating viscosity 
to a mixture of particles and granules depending on the 
conditions of manufacture of the side Wall 16. Preferably 
the mixture of binder, polyethylene particles and corro 
sion inhibitor granules are sprayed or otherwise coated 
on the dry paper web 11 and the side wall 16 thus formed 
is calendered. The corrosion inhibitor granules are gen 
erally friable and thus often break down during calen 
dering so that their initial size is not critical. 
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The second side Wall 17 of the package 10 is prefer 

ably a generally rectangular composite sheet preferably 
having the same outer peripheral con?guration as the side 
wall 16. A ?rst outer layer of the composite sheet 17 is 
preferably a non-self supporting thin sheet 14 of a poly 
ester preferably having a thickness of from 0.001 to 
0.005 inch. The second or inner layer of a composite 
sheet 17 is preferably a non-self supporting thin ex 
truded or calendered polyethylene sheet 13 bonded tothe 
underlying polyester sheet. 
The polyester sheet 14 provides vapor penetration re 

sistance as well as mechanical strength to the package 10 
as it resists tearing of the completed package. Other high 
mechanical strength or tear resistant materials can be 
used for the polyester material including, but not limited 
to metal foils and other plastics. The polyethylene sheet 
13 provides a bonding layer for sealing to the coated 
layer 12 and also acts as a vapor barrier. The thickness 
of polyethylene layer 13 is preferably between 0.001 and 
0.005 inch. 
The'package 10 of this invention can be formed by 

conventional heat sealing techniques preferably in auto 
matic ?lling and heat sealing machines. Preferably elon 
gated strips of the side walls 17 and 16 are fed into a 
conventional Stokes and Smith heat sealing and ?lling 
machine with layers 12 and 13 facing each other. Indi 
vidual packages 10 are formed successively at high pro 
duction rates with ?lling of the packages with ball bear 
ings 15 or other metal components prior to the ?nal heat 
sealing of the continuous edge seam 21. The continuous 
seam 21 is preferably heat sealed at temperatures of from 
275° to 375° preferably applied over time periods of from 
0.5 to 60 seconds at pressure of from 40 to 100 psi. The 
heat sealing operation forms a strong, resealable bond at 
seam 21 sealing the package 10 about its peripheral 
?anged edges and encloses a pouch or space 20 within 
which the ball bearings or other metal parts are held in 
a corrosion resistant atmosphere. The heat sealing tem 
perature is not applied for a su?iciently long enough time 
to cause deleterious breakdown of the vapor phase cor 
rosion inhibitor granules. The ranges of time, tempera 
ture and pressure are interrelated and may vary consider 
ably depending on the particular package formed. 

.In still another embodiment of this invention, as best 
illustrated in FIG, 4, the package 10 may comprise two 
side walls of the type shown at 16. In this case the layers 
12 are placed in ‘face to face contact with their pe 
ripheral edges overlapping and are heat sealed together 
as previously described. Here ‘again, a resealable corro 
sion resistant package is formed. In a modi?cation of the 
package of FIG. 4 one of the sidewalls can comprise a 
composite paper web 11 having a coating layer such as 
12 but without corrosion inhibitor granules. Thus, the 
coating layer 12, made up of polyethylene particles and 
the binder ?lm acts to form a bond during the heat seal 
ing of the package. 

In a speci?c embodiment of the package of FIG. 1, 
paper web 11 is a 65 ‘lb. neutral kraft paper having a 
thickness of 0.005 inch, layer 12 has a thickness of ap 
proximately .004 inch and comprises a 50% mixture of 
polyethylene particles having a particle size of 105 
microns and a melting point of 260°—280° F., and 50% 
polyethylene particles having a particle size of 125 mi 
crons and a melting point of 220°—240° F. The poly 
ethylene particles are mixed with 50% by ‘weight of 
dicyclohexylammonium nitrate which has a vapor pres 
sure at 24° C. of about 0.00016 mm. of mercury. A 
hydroxyethyl-cellulose ?lm binder is present in suf?cient 
amount to provide a dry coated weight of the nitrite of 
1 gram per square foot of paper Web 11. The side wall 
17 comprises a 0.003 inch thick Mylar polyester sheet 14 
and polyethylene sheet 13 has a thickness of 0.003 inch. 
The sheets 16 and 17 are each 3" by 4" in size and 6 
small steel bearings are sealed within the sheets as shown 
in FIG. 1 by applying a temperature of 375° F. for 5 
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seconds about a marginal seam bonding edge 21 having 
a width of approximately 1%; inch. The resultant package 
10‘ prevented corrosion of the steel ball bearings even 
in moist atmospheres for long periods of time. Composite 
sheet 17 was transparent so that the condition of the 
steel ‘ball bearings could be visibly examined. The resultant 
package 10 was reopened by prying apart the 
side walls 16 and 17 with a ?nger nail and then reclosed 
by sealing as previously described. Even after a second 
and third heat sealing step, the package continued to 
keep the enclosed steel ball bearings in good condition 
and prevented corrosion. 

While speci?c embodiments of this invention have been 
shown and described, many variations thereof are possi 
ble. For example, the speci?c con?guration of the package 
10‘ and the pouch 20 can vary considerably. Circular, 
irregular, oval or other outer peripheral con?gurations 
can be used for the side walls. The size and weight of 
the enclosed metal parts can vary considerably. It is a 
feature of this invention that the heat sealed ‘bond formed 
between the side walls can be varied to provide suf?ciently 
strong bonds for any particular metal parts. For example, 
if heavy metal parts are used, preferably higher melting 
point polyethylene particles are used to increase the bond 
strength. The particular width of the seam 21 can Vary 
with wider seams providing increased seam strength. In 
some cases, the heat sealed seam 21 or portions thereof 
may be spaced slightly inwardly of the extreme outer 
edge of the side walls to form tabs of the extreme outer 
side wall edges. Such tabs are useful in opening the 
package 10 by manually pulling apart the side walls 16 
and 17 at one or more points. 

Therefore, this invention is to be limited only by the 
spirit and scope of the appended claims. 
What is claimed is: 
1. A composite side wall for use in forming heat 

sealed, resealable packages, said side wall comprising: 
a paper web having bound thereto a Surface coating of 

substantially uniformly distributed polyethylene 
particles mixed with corrosion inhibitor granules in 
a dry film of a non-heat scalable binder, 

said polyethylene particles having a particle size in the 
range of from about 8 to about 125 microns. 

2. A composite side wall in accordance with claim 1 
wherein said polyethylene particles comprise from about 
10 to 50% by weight of said corrosion inhibitor granules. 

3. A composite side wall in accordance with claim 1 
wherein said polyethylene particles comprise a mixture 
of polyethylene particles having at least two different 
melting points and said coating has a weight of at least 
1 gram per square foot. 

4. A composite side wall for use in forming heat 
sealed, resealable packages in accordance with claim 1 
wherein said binder is selected from the group consisting 
of hydroxyethylcellulose, methylcellulose, starch, natural 
gums and rubber latex. 

5. A ?lled resealable heat sealed package comprising 
a ?rst side wall and a second side wall: 

said ?rst side wall comprising a cellulose ?ber web, 
said web having bound thereto an inner face com 

prising a mixture of polyethylene particles having 
a particle size of at least 8 microns and corrosion 
inhibitor granules dispersed in a dry ?lm of a non 
heat scalable binder, 
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said web being bonded to said second side wall by a 

heat sealed joint formed from said polyethylene 
particles. 

6. A ?lled resealable package in accordance with claim 
5 wherein said polyethylene particles comprise a mixture 
of polyethylene particles having at least two different 
melting points. 

7. A ?lled resealable package in. accordance with 
claim 5 wherein said polyethylene particles comprise 
from about 10% to 50% by weight of said corrosion 
inhibitor granules. 

8. A resealable, corrosion resistant, heat sealed package 
for metal materials, comprising a ?rst side wall and a 
second sidewall: 

said ?rst and second side walls each comprising paper 
webs, 

said webs each having bound thereto an inner face 
comprising a mixture of polyethylene particles hav 
ing a particle size of at least 8 microns and corro 
sion inhibitor granules disperse-d in a ?lm of a non 
heat sealable binder, 

said webs being bonded together at heat sealed seams 
formed by adjacent portions of said inner faces. 

9. A resealable, corrosion resistant, heat sealed pack 
age in accordance with claim 8 wherein said polyethylene 
particles comprise a mixture of polyethylene particles 
having different melting points in the range of from 220“ 
F. to 300° F. 

10. A resealable, corrosion resistant, heat sealed pack 
age for metal materials, comprising: 

a ?rst side wall and a second side wall, 
said ?rst side wall comprising a paper web having 

bound thereto an inner face comprising a mixture of 
polyethylene particles having a particle size of at least 
8 microns and corrosion inhibitor granules dispersed in 
a ?lm of a non-heat scalable binder, 

said second side wall comprising a composite sheet 
having an outer reinforcing layer and an inner polyethyl 
ene layer forming an inner face of said second side wall, 

said ?rst and second side walls being heat sealed 
together with portions of said inner faces in contact with 
each other to de?ne a space for said metal material be 
tween said side walls. 

11. A resealable, corrosion resistant, heat sealed pack 
age in accordance with claim 10 wherein outer rein 
forcing layer is a polyester plastic material. 

12. A resealable, corrosion resistant, heat sealed pack~ 
age in accordance with claim 10‘ wherein said poly~ 
ethylene particles comprise a mixture of different poly 
ethylene particles having different melting points in the 
range of from 220° F. to 300° F. and said inner face has 
a weight of at least 1 gram per square foot. 
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