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[ 5 7 ] ABSTRACT 

Packaging apparatus and method for dust-free storage, 
shipping, mixing and dispensing dust-laden cement 
mixtures. Included is a waterproof bag having a neck 
portion provided with a dust check valve, a storage, 
shipping and dispensing box, and a water measuring 
bag. The bag is partially ?lled with cement; the dust 
valve is spaced substantially from the open end of the 
neck of the bag, and a storage and shipping seal is se 
cured around the gathered neck of the bag. In the 
method of using the apparatus, water is measured in 
the water bag and dispensed through the neck of the 
cement bag through the dust valve into the cement in 
the bag. The water and cement are mixed in the bag, 
the bag is placed in the box, and the neck of the bag is 
spread over the edges of the box. The opened box 
supported bag serves as a mud pail or bucket for the 
mixture. 

5 Claims, 5 Drawing Figures 
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PACKAGING APPARATUS AND METHOD 

This invention relates to packaging apparatus, and 
more particularly related to apparatus for packaging 
dust-laden cement for dust-free storage, shipping, mix 
ing, ‘and dispensing. 
Cements used in the construction of buildings and 

other structures, and for such functions as insulating 
pipe and the like, have traditionally been sold in con 
ventional bags from which the cements are emptied for 
mixing, or, if mixed within the bag, liquids are added 
with the neck of the bag fully open. Those cements sold 
and used for insulating purposes often require small 
quantities to be removed from large containers into 
mixing containers where water and other liquids as are 
needed are added. In most all of the steps involved in 
handling cements with the presently available packag 
ing apparatus dust is a serious problem. Workers actu 
ally handling the cement and in the vicinity of where it 
is being handled are exposed to the dust which settles 
on the skin of the workers and, particularly, often is in 
haled by them. Some workers are allergic to the various 
components of cement mixtures, resulting in skin erup 
tions, ane often lung irritations and diseases are be 
lieved to have their origin in the presence of dust parti 
cles in the lungs of those who have worked with dust 
laden cements. Recently, legal actions have become 
common based on illness and death allegedly due to 
dust-affected lungs. Thus, it is a principal and most im 
portant object of the invention to provide apparatus 
and a method for handling, mixing, and using cement 
mixtures with a minimum of exposure to dust included 
in the mixtures. 

In accordance with the invention there is provided an 
outer storage, shipping, and dispensing container com 
prising a box, a cement bag containable in the box hav 
ing a dust seal or valve and a removable bag closure for 
use during storage and shipping and other handling pre 
liminary to mixing and dispensing cement from the bag. 
Additionally, included in the packaging apparatus is a 
water measuring bag marked to indicate certain prede 
termined volume measurements for particular speci?ed 
cement compositions. The method of using the packag 
ing apparatus includes removing the storage and ship 
ping seal, ?lling the water bag to a predetermined level, 
coupling the outlet of the water bag to the ?lling neck 
of the cement bag, dumping the water from the water 
bag through the ‘dust valve in the neck of the cement 
bag without expulsion of dust from the bag, and knead 
ing the cement in the cement bag to thoroughly mix the 
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water and the cement composition. The bag is placed ‘ 
in the box, the dust valve is removed, and the neck of 
the bag is opened and folded back over the box edges 
for ready access to the cement water mixture. The en 
tire operation is accomplished without manual contact 
with the cement and without expelling dust from the 
cement through the neck of the cement bag. 
The objects and advantages of the invention will be 

better understood from the following detailed descrip~ 
tion of packaging apparatus embodying the invention 
taken in conjunction with the accompanying drawings 
wherein: I 

FIG. 1 is an exploded perspective of the components 
of cement packaging, mixing, and dispensing apparatus 
embodying the invention; 
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2 
FIG. 2 is a perspective view of the packaging appara 

tus illustrating an initial step in the cement mixing 
stage; 

FIG. 3 is a perspective view showing the opened ce 
ment bag in the shipping carton with the cement mixed 
and ready for use; 
FIG. 4 is an enlarged plan view of one form of dust 

seal or valve employed in the invention; and 
FIG. 5 is a perspective view of another form of ce 

ment bag in accordance with the invention. 
Referring to the drawings, FIG. 1 illustrates one em 

bodiment of packaging apparatus 110 embodying the in 
vention. The packaging apparatus includes a cement 
storage, shipping, mixing, and dispensing bag 11, a 
water measuring and ?lling bag 12, and a shipping car 
ton and mud bucket 13. 
The cement bag 11 is a bag of conventional shape 

formed of a waterproof material, such as many of the 
currently available plastics. The bag is of suf?cient 
length to provide a neck portion 14 which may com 
prise 30 to 50 percent of the overall length of the bag 
when ?lled to a suitable level by cement 15. When the 
bag has been ?lled to the desired level with the cement 
15, it is closed by double seal arrangement, which in~ 
cludes a dust seal and valve 20 and a storage and ship 
ping seal 21. At each of the seals the neck of the bag 
is gathered together sufficiently tightly that under nor 
mal conditions of storage, shipping, handling, and the 
like no dust or other material is expelled from the bag. 
The dust valve is secured around the gathered bag‘neck 
spaced a substantial distance fromthe open end 22 of 
the bag to facilitate dumping water into the bag, as will 
be explained in detail hereinafter. The particular dust 
seal and valve illustrated is formed by an elastic, arrow 
shaped member 23 wrapped in tight sealing relation~ 
ship around the bag neck 14 as shown in FIG. 1. The 
arrow member 23, as shown in enlarged detail in FIG. 
4, includes a shaft portion24, a tall 25, and a head 30. 
The tail is provided with a hole 311 to receive the head 
30 when the seal is in encircling relationship as in FIG. 
1 around the bag neck. The head 30 has opposing, 
backwardly sloping slots 22 between which is de?ned 
a narrow head portion 33 so that when the dust valve 
is secured around the bag neck, the head is inserted 
through the hole 31 of the tail 25. The reduced portion 
33 of the head between the slots 32 is received in the 
hole 31 with the outward pointed end portion of the 
head being disposed on one side of the base 25 and the 
remaining base of the head and the shaft of the arrow 
member encircling the bag neck 14. Engagement of the 
head through the tail of the arrow member locks the 
dust valve in tight, encircling yieldable relationship 
around the bag neck. The nature of the elastic material 
forming the arrow member, such as rubber or any other 
suitable form of elasticimaterial, and the length of the 
arrow member, particularly between the opening 31 
and the slots 32, determine the character of the dust 
seal and valve formed with the bag neck. Preferably, 
the valve is suf?ciently tight that normal handling‘of 
the bag with cement contained therein, even in the ab 
sence of the storage and shipping seal 21, will not cause 
expulsion of dust from the bag past the valve, while the 
valve will yield to water introduced through the neck 
portion for mixing with the cement in the bag. It will be 
recognized that other forms of dust seals and valves 
may be employed in the bag neck so long as such seal 
and valve precludes dust expulsion while admitting 
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water for mixing. Such other forms of valves may in 
clude other shapes of rubber members or suitable inter 
nal or integral valves which would permit ?lling of the 
bag with the cement 15 while subsequently performing 
the dust seal function and admitting water to the bag. 

The storage and shipping seal 21 is any suitable form 
of wire or plastic ribbon or tape which may tightly en 
circle the bag neck for sealing the bag under all normal 
handling conditions while being readily removable 
when use of the cement in the bag is desired. _ 
The mixing water bag 12 is any suitable form of wa 

terproof bag which may be made of similar or the same 
material as the bag 11 and is provided with a discharge 
opening 34 at one corner and a somewhat centrally lo 
cated air opening 35 at the same end of the bag as the 
corner opening 34 to facilitate the discharge of the 
water from the bag so that it will flow smoothly into the 
cement bag. The water bag is provided with two pair of 
spaced gauge or water level marks 4t) and 41 inscribed 
around the bag at distances from the closed end of the 
bag to provide an accurate gauge of predetermined 
quantities of water in the bag during the process of mix 
ing the cement. Obviously, any number of gauge lines 
may be provided on the bag, only two sets being shown 
by wayI of example, indicating that one quantity of 
water may be required for one particular cement mix 
while still another quantity is needed for a mix of a dif 
ferent character. 

The shipping carton mud pail 13 is a conventional, 
rectangular box having a bottom 42, sides 43, and top 
flaps 44 which may be folded in sealed relationship 
over the ?lled cement bag 11 during storage and ship 
ping, may be tumed outwardly, as shown in FIG. I, 
after removal of the cement bag and preparatory to 
mixing, and may be turned inwardly to provide a mud 
pail as shown in FIG. 3. One opposite pair of the sides 
43 have hand holds or slots 45 to facilitate manual han 
dling of the carton during storage and shipping, and 
subsequently when it is converted to mud pail use. 

After the bag 11 has been ?lled with the desired vol 
ume of cement l5 and the dust seal and valve 26} and 
storage and shipping seal 21 placed around the gath 
ered bag neck 14, the bag is placed in the shipping car 
ton 13. The water bag 12 is folded and placed within 
the shipping carton beside or on top of the ?lled ce 
ment bag. The ?aps 44 are turned upwardly and in 
wardly from the position of FIG. 1 into mutually over 
lapping relationship over the cement bag and suitably 
sealed for shipping and storing. When the time arrives 
for mixing and use of the cement, the carton is opened, 
and the ?aps 44 are folded outwardly to the positions 
shown in FIGS. 1 and 2 or all the way inwardly to the 
positions represented in FIG. 3. The dust seal and valve 
20 is checked to determine if it is tight prior to removal 
of the storage and shipping seal 21. The seal 21 is then 
removed, and the neck 14 is spread and smoothed and 
slightly ?ared to the shape shown in FIG. 2. The water 
bag 12 is ?lled with water to the desired level for the 
particular cement in the bag 11 as gauged by the mark 
ings 40 and 41. The neck portion 12a of the bag 12 is 
introduced with the corner including the opening 34 
being inserted first into the neck 14 of the cement bag. 
The neck 12a of the bag 12 is preferably of sufficient 
length that it may be gathered and inserted into the bag 
neck 14 prior to lifting the water-?lled bottom portion 
of the bag 12 to minimize a possibility of spillage of the 
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4 
water. With the water bag neck 12a inserted inside the 
cement bag neck 14, as shown in FIG. 2, an inner and 
outer sleeve relationship is established between the 
bags, which may be manually held intact while water 
is poured from the water bag into the cement bag. The 
open end of the water bag is inserted to a depth into 
the cement bag which is just above the dust seal and 
valve 20 so that the valve is not opened or expanded to 
cause any dust expulsion until the water is poured into 
the bag. Manually holding the bag inner and outer 
sleeve arrangement together in the relationship of 
FIG. 2, the'water ?lled lower portion of the bag 
12 is lifted carefully to pour the water from the 
water bag through the bag neck 12a and the ce~ 
ment bag neck ‘I4 past'the dust valve into the cement 
115 in the bag 11. As the water flows from the bag 12 
through the dust valve, the valve is expanded by the 
mass of the water admitting the water through the neck 
14 into the cement body 115 without permitting escape 
of the dust from the cement through the neck out 
wardly from the bag. The elastic character of the dust 
seal and valve, coacting with the ?owing water mass 
within the bag neck, provides an opening only of a size 
sufficient to admit the water with no space available for 
dust escape. 

All of the water in the water bag is emptied into the 
body of cement into the bag 11 to provide a cement 
mix of the desired consistency. The dust seal is left on 
the neck 14 of the cement bag while the cement and 
water are kneaded thoroughly to mix them. The seal 
prevents escape of the dust from the bag while mixing 
water and cement in the bag. It will be evident that if 
desired, the storage and shipping seal 21 could be re 
attached around the gathered neck 14 of the cement 
bag after the water is poured into the bag, though gen 
erally it is not necessary. 
When the cement and water have been thoroughly 

mixed, the flaps 44 of the shipping carton are turned 
fully inwardly against the inside surfaces of the sides 
43, and the bag 11 with the mixed cement is placed 
back in the carton. The dust seal and valve is removed, 
and the neck 14 is expanded and folded downwardly 
over the top and upper side portions of the carton 13 
is somewhat overlapping relationship as at 15 in FIG. 
3. The mixture of cement l5 and water 46 is now avail 
able for use, and it may be readily dipped from the mud 
pail formed by the converted carton 13. 
The entire process of admitting water to the cement 

bag, mixing the cement and water in the bag, and open 
ing the bag and preparing it and the shipping carton for 
use of the mixed cement is carried out without the ne 
cessity of physically contacting or inhaling the cement 
which might damage the skin and lungs of the user. In 
addition to avoidance of health hazards by containment 
of the dust particles of the cement mix and prevention 
of the user’s contact with the cement, the physical 
cleanliness of the work area is enhanced because there 
is no spillage of either the cement before mixing with 
water, during, or after. Additionally, since the bag 11 
serves as a mixing container, and the bag I1 and the 
carton 13 function together as a mud pail or bucket 
upon completion of the cement mixture, the necessity 
for additional containers is eliminated. A worker may 
go on a job with only the kit of components illustrated 
in FIG. 1 and thus have everything necessary except 
tools for applying the mixed cement to the desired sur 
face. He needs neither a bucket nor a mixing imple 
ment due to the capability of carrying out the mixing 
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manually completely within the cement bag. Addition 
ally, the packaging apparatus and mixing method more 
readily adapts itself than presently available ap 
proaches to the handling of small quantities of cement. 
In many instances smaller quantities are desired, such 
as for smaller jobs and when work areas are at some 
what inaccessible locations or require the holding of 
materials during working, so that the work may be ac 
complished much more ef?ciently by having a small 
quantity available. 
Another form of cement storage, shipping, and mix 

ing bag which may be used in accordance with the in 
vention is illustrated in FIG. 5. The bag 60 is more 
readily adaptable to large cement volumes than the bag 
11. The bag has a closed upper end portion M with a 
sidewardly extending neck or ?ll sleeve 62. The neck 
62 is secured through the side 63 of the bag, extending 
laterally along the inside top portion of the bag opening 
into the bag at 64. Fluids admitted to the open end 65 
of the neck 62 ?ow through the sleeve into the bag, dis 
charging from the sleeve at 64 into the bag to mix with 
the cement 70 contained in the bag. The neck 62 has 
a dust seal and valve 20, as previously described, 
spaced substantially inwardly from the open end 62 of 
the neck adjacent to the bag side 63. During storage 
and shipping, the outer end portion of the neck 62 is 
closed by the seal band 21. The bag 60 may be shipped 
in cartons, such as 13, or may be handled more as con 
ventional cement bags are, being stacked and moved 
about without the bene?t of outer containers. If han 
dled within a container, such as 113, the mixing proce 
dure is generally about the same as that described with 
respect to FIGS. 2 and 3, though it will be recognized 
that some slight different bag positions may be required 
to admit the water from the water bag through the neck 
62 into the bag 60. Also, the bag 60 may be turned on 
its back side, opposite the side 63, with the fill neck 62 
then extending upwardly. The seal 21 is removed from 
the bag, and water is introduced into the bag through 
the neck and the dust seal and valve 2t]! from a water 
bag, such as 12, as described with respect to FIG. 2. 
When a sufficient amount of water is added to the ce 
ment 70 in the bag, the cement and water are kneaded 
manually until complete mixing is achieved. The side 
63 may then be split to provide access to the cement in 
the bag. The net result of the use of the bag 66 is the 
same as that previously discussed with the complete 
handling and mixing of the cement accomplished with 
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6 
out the necessity for physical contact with the cement 
or exposure to cement dust expelled from the bag. 
What is claimed and desired to be obtained by Let 

ters Patent is: 
1. Packaging apparatus for containing, mixing, and 

dispensing functions comprising: a ?exible water-proof 
bag containing a predetermined quantity of powdered 
cement for storage, mixing, and dispensing said ce 
ment, said bag having a ?lling and dispensing neck for 
?lling said bag, admission of liquids to said bag for mix 
ing said cement, and dispensing the mixed materials; 
and a dust seal and valve comprising an elongated ?exi 
ble longitudinally elastic member connected with said 
filling neck tightly gathering said neck together in 
folded closed relationship during; normal storage and 
handling of said bag with said powdered cement en 
closed therein, said member being sufficiently yieldable 
under the pressure of liquid introduced into an open 
end of said ?lling neck to perform a valve function for 
admitting said liquid to said bag into said powdered ce 
ment and any dust included therewith without expul 
sion of said dust therefrom and to permit mixing of said 
liquid and said cement while con?ning said dust within 
said bag. 

2. Apparatus in accordance with claim 1 wherein said 
dust seal and valve is spaced from the open end of said 
neck of said bag a substantial distance to permit inser 
tion of a discharge portion of a liquid container into 
said neck between said dust seal and valve and said 
open end of said neck. 

3. Apparatus in accordance with claim 1 wherein said 
bag is sealed at opposite ends and. said neck comprises 
a sleeve~like member extending through one side of 
said bag at one end thereof substantially perpendicular 
to said side of said bag, the inward end of said member 
extending into said bag along the adjacent end thereof. 

4. Apparatus in accordance with claim 1 including a 
storage and shipping seal around said neck between 
said dust seal and valve and the open end of said neck 
of said bag. 

5. Apparatus in accordance with. claim 1 wherein said 
dust seal and valve is removably secured around said 
neck of said bag, tightly gathering said neck and yield 
able to admit liquid through said neck to the powdered 
cement in said bag while precluding expulsion of said 
cement from said bag through said neck. 
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