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3,151,659 
PNEUMA'I‘IQ crosnnn For: MULTIcoMPAnr 

MENT ancarractn 
Howard G. Beclr, Medina, Ghio, assignor to The General 

Tire & Rubber Company, Ahon, Qhio, a corporation 
of Ghio 

Filed Mar. 1, 1963, Ser. No. 262,932 
11 Claims. (Cl. 150-51) 

This invention relates to pneumatic closure devices 
and more particularly to a pneumatic closure for sealing 
the access end of a multicompartment concrete re 
ceptacle for transporting the ingredients of a concrete 
mix to the location where the charge is to be mixed 
and poured. 

It is desirable in multicompartment concrete mix re 
ceptacles of the type having a waterproof inner compart 
ment for receiving dry cement and a waterproof outer 
compartment for receiving water and aggregate such as 
that shown in US. patent application S.N. 153,024, that 
the access end of each compartment have a means for 
providing an air tight seal. This is essential in order 
to prevent evaporation of water in the compartment con 
taining the water and aggregate, and to prevent moisture 
from contacting the dry cement in the cement compart— 
ment. 

Heretofore closure devices on multicompartment con 
crete mix receptacles have been of the sleeve type wherein 
a ?exible fabric sleeve is attached to the opening of each 
compartment to provide a guide channel for charging 
the compartments with mix. After the compartments 
were charged, the sleeves were folded flat against the 
access end of the receptacle. 

This arrangement is awkward during the charging of 
the compartments and does not provide a satisfactory air 
tight seal. The present invention utilizes a pneumatic 
arrangement for closing the access to each compartment 
and provides a greatly improved sealing of the receptacle 
which is considerably more effective than any other 
arrangement previously known. 
The closure of the present invention utilizes two an 

nular pneumatic bags arranged one within the other, 
which are mounted to expand radially outward when 
in?ated. The inner annular pneumatic bag which seals 
the inner compartment is mounted to the outer wall of 
a centrally mounted compressed air receiving container 
and when in?ated expands outwardly therefrom to close 
the access to the inner compartment. The outer annular 
pneumatic bag ‘is mounted on a rigid circular ring and 
when in?ated expands outwardly therefrom to seal the 
access to the outer compartment. Thus, when sufficient 
air pressure is introduced into the bags, the walls of the 
bags will engage the surfaces de?ning the access or throat 
to each compartment with sufficient force to provide an 
air tight seal. 

It is an object of the present invention to provide a 
closure for a multicompartment concrete mix receptacle 
which may be used to provide an air tight seal for the 
compartments of the receptacle once the receptacle has 
received its charge and which may be easily opened to 
permit the contents of the receptacle to be dumped. 

Another object of the present invention is to provide a 
closure for a multicompartment concrete mix receptacle 
which is of simple, low cost construction and which may 
be easily opened and closed Without requiring special 
mechanical equipment in a minimum amount of time. 

It is a further object of the present invention to pro 
vide a pneumatic closure for a multicompartment con 
crete mix receptacle which may be installed in the access 
to the receptacle and which may be easily in?ated to 
seal the compartments once the receptacle is charged, and 
de?ated when it is desired to dump the charge for mim'ng. 
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It is a further object of the present invention to pro 

vide a pneumatic closure for a multicompartment con 
crete mix receptacle of the type having an annular outer 
compartment and a circulm inner compartment located 
within said outer compartment, which is arranged to seal 
the compartments independently of one another to- pre— 
vent evaporation of water in the compartment contain 
ing water and aggregate and to prevent the entry of 
moisture into the compartment containing the dry cement. 
The multicompartment concrete mix receptacle of the 

type for which the closure of the present invention is 
designed generally has an outer tubular wall which is 
composed of rubber reinforced with a plurality of plies 
of tire fabric and which has inwardly extending ends 
terminating in inextensible beads to which end closures 
may be connected. The receptacle is divided into inner 
and outer compartments by an inner tubular wall of 
rubber which is sealed from the outer wall by connection 
at its opposite ends to such end closures. 

Reference should be had to the accompanying drawings 
forming part of this speci?cation in which: 
FIGURE 1 is a front elevation with parts broken away, 

of a multicompartment receptacle having a pneumatic 
closure embodying the invention; 
FIGURE 2 is a longitudinal central section on an en 

larged some of a pneumatic closure embodying the pres 
ent invention, showing the pneumatic bags in their in 
?ated condition; 
FIGURE 3 is a top elevation of a multicompartment 

concrete mix receptacle having a closure embodying the 
present invention and showing a fork lift of a lift truck 
engaging the closure for hoisting the receptacle; 
FIGURE 4 is a fragmentary longitudinal central section 

showing a pin extending from a fork on a fork lift truck 
engaging a portion of the closure for hoisting the re 
ceptacle; 
FIGURE 5 is a longitudinal central section of a pneu 

matic closure embodying the present invention, showing 
the pneumatic bags in their collapsed or deflated condi 
tion; 
FIGURE 6 is a longitudinal central section of a pneu 

matic closure embodying the present invention, showing a 
modified arrangement for in?ating the pneumatic bags; 
FIGURE 7 is a fragmentary longitudinal section of 

the modi?ed form of the invention shown in FIGURE 6 
showing a pressure release valve located in the outer 
rim of the closure of the type used in the modification; 
FIGURE 8 is a fragmentary side elevation of the modi 

?cation shown in FIGURE 6 showing the pressure re 
lease valve; 
FIGURE 9 is a fragmentary section taken along the 

line 9—9 of FIGURE 8 showing the valve in its closed 
position; 
FIGURE 10 is a fragmentary central section of the 

modi?cation shown in FIGURE 6 showing the arrange 
ment for clamping the ?exible pneumatic bag material to 
the compressed air receiving container; 
FIGURE 11 is a fragmentary central section of the 

modi?cation shown in FIGURE 6 showing the air passage 
through the bottom of the compressed air container; 
FIGURE 12 is a fragmentary central section of the 

modi?cation shown in FIGURE 6 showing the arrange 
ment for clamping the ?exible pneumatic bag material to 
the inner ring of the frame. 

Referring more particularly to the drawings, there is 
shown a multicompartment receptacle of the general type 
for which the pneumatic closure of the present invention 
is designed. The receptacle generally comprises an outer 
?exible tubular wall 1 formed of fabric reinforced rubber, 
the wall 1 having an elongated body portion 2 of substan 
tially cylindrical form and end portions 3 and 4 extending 
radially inwardly from the body portion. The end por 
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tions 3 and 4 terminate in beads (not shown) which de?ne 
central openings at the ends of the receptacle, the beads 
being reinforced with inextensible bead rings such as those 
used in beads of pneumatic tires. 

‘ The receptacle has an inner ?exible tubular wall 5 of 
elastic rubber coated fabric material that extends axially 
of the receptacle to divide the same into an inner com 
partment 6 and an outer compartment 7 that surrounds 
the compartment 6. The inner wall 5 has a cylindrical 
body portion with an inturned end portion 8 having a 
?exible wire bead (not shown) throughout its circum 
ference. Normally water and aggregate in a measured 
quantity to provide a desired concrete mix are poured 
into the outer compartment 7, and dry cement, also of 
a measured quantity to provide a desired concrete mix, 
is poured into the inner compartment 6. 
When it is desired to empty the compartments for mix 

ing the dry cement, water and aggregate, the receptacle 
may be carried by an eye 9 at the bottom of the receptacle 
and supported in an inverted position while the ingredients 
are dumped into a concrete mixer. 

Located at the access end of the receptacle is a closure 
A embodying the present invention, as best shown in 
FIGURE 2. The closure comprises a frame assembly 
broadly indicated by the numeral 10 for mounting the 
pneumatic members. The frame member 16 includes an 
outer annular ring 11 to which the outer wall 1 of the 
receptacle is attached. Located in the ring are two cir 
cular openings 12 and 13 diametrically positioned, for 
receiving circular pins 14 extending inwardly from the 

. prongs 15 of a fork lift (FIGURE 3). 
This arrangement is best shown in FIGURE 3 where 

the prongs 15 of a fork lift are positioned adjacent the 
circular openings 12 and 13 of the frame. When in this 
position, the pins 14 may be inserted into the openings 
as best shown in FIGURE 4. In this position, the prongs 
of the fork lift may be used to lift and support the recep 
tacie while it is being ?lled and to transfer the charged 
receptacle to a truck or other transportation vehicle. 

The frame ring 11 has an inwardly ?anged portion 16 
which de?nes a circular opening forming a throat 17 
(FIGURE 5) for the outer compartment 7. Located in 
the ?anged portion 16 are circular openings 18 for re 
ceiving bolts 1? which engage a spider member 20. 
The spider member 21} includes an outer ring 21 which 
engages the ?ange of the frame ring 11 and which serves 
to clamp the end portion 3 of the outer tubular wall to 
the frame ring, a series of downwardly and inwardly ex 
tending radiating bars or rods 22, and an inner ring 23 
supported by the bars or rods 22. The inner ring 23 
forms an inner wall for the throat 17 of the outer com 
partment 7 as shown in FIGURE 2, and the outer wall 
of a throat 24 of the inner compartment 6. The wall of 
the inner compartment 6 is attached to the outer portion 
of the inner spider ring 23 by circular bands 25 which 
press a portion of the rubber material into annular grooves 
26 in the ring 23. Extending inwardly from the spider 
ring 23 is a mounting bar 27 which intersects the center 
line of the closure. Mounted on the bar 27 is a com— 
pressed air container broadly indicated by numeral 28 
and preferably formed of metal. A bolt 29 which ex 
tends through a circular opening 30 in the bar 27 is used 
to mount the container 28 in position. 
The container 28 is in the form of a longitudinally 

extending cylinder and provides an inner wall for the 
throat 24 of the inner compartment 6. At the upper end 
of the container 28 are two valves 31 and 32. The valve 
31 is an in?ation valve of the conventional type which 
upon depression by an in?ation nozzle permits com 
pressed air from a suitable compressor hose to enter the 
cylinder 28, and when released seals the chamber to 
prevent the escape of compressed air contained therein. 
The valve 32 is a one shot type release valve for de?ating 
the closure. When depressed, this valve provides an open 
ing for the escape of compressed air and will continue 
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to provide an opening even when released until the clo 
sure is entirely de?ated. 
Mounted on the outer wall of the container 28 is a 

?exible annular inner pneumatic bag 33 preferably of a 
rubber coated fabric material. The bag may be formed 
by doubling back one end portion of a continuous rubber 
sleeve and clamping the two end portions together against 
the wall of the container 28 using a rigid clamping ring 34 
as shown in FIGURE 2. This forms an air tight pneu 
matic bag which when in?ated expands to completely 
close the inner throat 24. A threaded ?anged boss 35 hav 
ing a circular opening 36 therethrough is threaded in a 
circular opening 37 in the wall of the compressed air 
container 28 and extends into the pneumatic bag 33 to 
provide a conduit for directing compressed air from the 
container 28 into the inner pneumatic bag 33. 

Attached to the spider ring 23 is a?exible annular outer 
pneumatic bag 38 preferably of a rubber coated fabric 
material. The bag may be formed by doubling back one 
portion of a continuous sleeve and clamping the two ends 
together in an annular groove 39 formed in the outer 
surface of the spider ring 23 by a clamping ring 40. In 
tegrally mounted in the inner wall of the pneumatic bag 
33 is a rigid metal ring or band 41. The band is posi 
tioned between layers of the rubber coated fabric mate 
rial as shown in FIGURES 2_ and 5 and forms a rigid 
framework for positioning the outer pneumatic bag 38. 
The bag 33 is arranged to expand outwardly when in 

?ated to engage the outer ring 11 of the frame which 
forms the outer wall of the throat 17 of the outer com 
partment 7. Thus, when the bag is fully in?ated it seals 
the outer compartment 7 and the water and aggregate 
contained therein. 

Attached to the inner wall of the pneumatic bag 38 and ~ 
extending therethrough is a ?exible air conduit 42, one 
end of which is connected to the compressed air con 
tainer 28. The conduit 42 provides a passage for com 
pressed. air from the container 28 to the outer pneumatic 
bag 38 to provide for in?ation or de?ation of the outer 
pneumatic bag 38. 
The pneumatic bags 33 and 38 are best shown in de 

?ated condition in FIGURE 5. As there shown, they 
provide both an access into the outer compartment 7 
through the outer throat 17 for introducing water and 
aggregate, and an access into the inner compartment 6 
through the inner throat 24 for introducing dry cement 
mix. 
FIGURES 6 through 12 show a modi?ed closure ar 

rangement embodying the present invention which in 
cludes several structural changes, and in which like parts 
are indicated by like numerals. 
The closure B of this modi?cation includes a frame 50 

similar to the frame of the closure shown in FIGURES’ 
1 through 5. The spider member 51 includes an inner 
spider ring 52 which forms an inner throat 53 for entry 
into the inner compartment 6. The walls of the inner 
compartment 6 are mounted on the inner spider ring 
52 in annular grooves 26 into which the material is 
pressed by circular clamping rings 25. In assembled ar 
rangement, the inner spider ring 52 has a narrowed neck 
portion 54 near the upper part of the inner throat 53 as 
shown in FIGURE 6. Extending diametrically across the 
bottom of the inner spider ring 52 is a mounting bar or 
rod 55 for mounting a compressed air container 56 posi 
tioned substantially concentric to said inner and outer 
spider rings21 and 52. 
The compressed air container 56 includes an in?ation 

valve 57 at the top for introducing compressed air therein. 
At the bottom of the compressed air container 55 is a 
downwardly extending neck 58 having a circular opening 
59 therethrough, which extends through a circular open 
ing 60 in the mounting bar 55. This arrangement is best 
shown in FIGURE 11. The container 56 is held in its 
mounted position by a snap ring 61 which ?ts in an an 
nular groove 62 in the neck 58. Attached to the lower 
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portion of the neck 58 which protrudes below the mount 
ing bar 55, is a ?exible rubber hose 63 which ?ts snugly 
around the protruding portion of the neck 57 . The hose 
63 is held tightly in position by an adjustable hose clamp 
64 of conventional type. The neck 5% and hose 63 form 
part of an air conduit arrangement, hereinafter described 
in greater detail, for releasing compressed air in the 
closure. 
Mounted on the side wall of the container 56 is an 

annular pneumatic bag 65 of a ?exible rubber fabric ma 
terial. The bag is preferably formed from a continuous 
rubber sleeve having circular wire beads 66 and 67 im 
bedded therein at each end. In assembled relation the 
beads ?t tightly against the outer wall of the compressed 
air container as shown in FIGURE 6 forming an air 
tight seal. 
The bead 66 is held in position as best shown in FIG 

URE 10, by a circular ring 63 which prevents the bead 
from moving off of the compressed air container 56. 
The ring 68 is in turn held on the container 56 by a snap 
ring 69 which ?ts in an annular groove 70 in the wall of 
the container 56. The walls of the container 56 have 
circular openings 71 therethrough for introducing com 
pressed air from the container into the inner pneumatic 
bag 65. When in?ated the inner bag 65 expands out 
wardly so that the outer walls of the bag engage the nar 
row neck portion 54 of the inner spider ring 52 thus 
sealing the inner throat 53. In de?ated condition as 
shown in dot-dash lines in FIGURE 6 the bag 65 is col 
lapsed to permit access through the inner throat 53 into 
the inner compartment 6. 

Attached to the outer wall of the inner spider ring 52 
is an annular outer pneumatic bag 72 of a ?exible rubber 
coated fabric material. The bag is preferably formed 
from a continuous rubber sleeve having circular wire 
beads 73 and 74 irnbedded in each end. 

In assembled relation, the beads 73 and 74 ?t tightly 
against the outer wall of the inner spider ring 52, form 
ing an air tight seal. The bead 73 ?ts in an annular 
groove 75 in the narrow neck portion 54 of the inner 
spider ring 52. The bead 74 fits in an annular groove 
76 in the inner spider ring 52 as best shown in FIGURE 
12, and is retained in position by a circular retaining ring 
77. The retaining ring 77 is bolted to the inner spider 
ring 52 by machine screws 78 which engage threaded 
openings in the ring 52. A wire bead 79 is mounted in 
the retaining ring 77 to provide a rigid circular form for 
the retaining ring and to ?rmly retain the head 74 in the 
groove 76. 
When in?ated the outer pneumatic bag expands out 

wardly and engages the outer spider ring 21, thus pro 
viding an air tight seal for the outer throat 17 as shown 
in FIGURE 6. When de?ated, the walls of the bag 72 
collapse to the position shown in dot-dash lines in FIG 
URE 6 and provide an access through the outer throat 17 
into the outer compartment 7. 

Located in the outer frame ring 88 is a pressure relief 
valve 80 shown in detail in FIGURES 7, 8 and 9. The 
internal portion of the valve is connected to a steel 
tube 81 extending from the frame ring 88 through an 
opening 82 in the inner spider ring 52 into the inner throat 
24 as shown in FIGURE 6. The tube 81 is welded in 
the opening 82 to provide a seal between the inner spider 
ring 52 and the tube 81. The ?exible hose 63 connects 
the steel tube with the neck portion 60 of the compressed 
air receiving container thus providing an air passage from 
the valve 80 to the container 56. A hose clamp 83 of 
conventional type fastens the hose tightly to the tube 81. 
A joint 84 in the tube 81 provides an air passage into 

the outer pneumatic bag 72 as shown in FIGURE 6. A 
short length of ?exible hose 85 is connected at the joint 
84 and extends to a bent length of tube 86. The tube 
86 is welded in a circular opening 87 in the inner frame 
ring 52 thus providing an air passage from the compressed 
air container 56 into the outer pneumatic bag 72 for in 
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?ating the bag 72 simultaneously with the inner pneumatic 
bag 65. 

In assembled relation, the valve 80 is recessed below 
the top of the frame ring 88 and within a protected cham 
ber 89 formed therein to prevent accidental activation of 
the valve release pin 96. The valve 80 is of the one shot 
type and once opened will hold the valve in the open 
position until manually repositioned. 
FIGURE 7 shows the valve 89 in its closed position 

wherein a rubber grommet 91 sealingly engages an in 
turned circular ?ange 92 on the base 93 of the valve. 
To release the valve, a socket wrench of the proper size 
is placed on the hexagonal valve pin 90 and rotated until 
the grommet 91 disengages from the inturned ?ange 92. 
The valve spring which is depressed in the valve closed 
position then pushes the pin 9% and the grommet 91 up 
ward to the position shown in FIGURE 9 and releases 
the compressed air in the pneumatic bags. 

This arrangement affords a more convenient method 
for de?ating the pneumatic bags and emptying the in 
gredients for mixing. When the bag is turned upside 
down the release valve may be operated without having 
to reach under the closure to the compressed air container 
56 as would be necessary in the embodiment shown in 
FIGURES 2 and 5. 

It will be understood that the above description is by 
way of illustration rather than limitation and that varia 
tions and modi?cations of the speci?c device herein shown 
and described may be made without departing from the 
spirit of the invention. 

Having thus described my invention, I claim: 
1. A pneumatic closure device for a multicompartment 

concrete mix receptacle with an inner compartment and 
an outer compartment, comprising a frame assembly form 
ing an outer throat for entry into said outer compartment 
and an inner throat within said outer throat for entry to 
said inner compartment, said frame assembly having a 
rigid compressed air receiving container located within 
said inner throat; an in?atable outer pneumatic bag of 
rubber coated material mounted within said outer throat 
and arranged to expand within said outer throat when in 
?ated to seal said outer compartment; an in?atable inner 
pneumatic bag mounted on said container within said 
inner throat and arranged to expand within said inner 
throat when in?ated to seal said inner compartment; 
means cooperating with said compressed air receiving 
container for in?ating said bags. 

2. A device as de?ned in claim 1 wherein said in?ating 
means comprises an air conduit communicating from said 
air container with said inner pneumatic bag, an air con 
duit communicating from said compressed air container 
with said outer pneumatic bag and valve means located 
in said compressed air container for introducing com— 
pressed air into said container and said inner and outer 
pneumatic bags. 

3. A device as de?ned in claim 1 wherein said control 
means comprises a valve means mounted in said frame 
external to said outer throat and communicating with said 
inner pneumatic bag, a ?rst air conduit extending from 
said valve to said container, a second air conduit com 
municating from said ?rst air conduit with said outer 
pneumatic bag. 

4. A pneumatic closure device for a multicompartment 
concrete mix receptacle with an inner compartment and 
an outer compartment, comprising a frame assembly hav 
ing a continuous rigid outer wall forming an outer throat 
for entry into said outer compartment and a continuous 
rigid inner wall forming an inner throat for entry into 
said inner compartment, said frame assembly having a 
post mounted within said inner throat; an annular in 
?atable inner pneumatic bag mounted on said post within 
said inner throat and arranged to exp-and within said inner 
throat when in?ated to seal said inner compartment and 
to collapse when de?ated to provide entry into said inner 
compartment; an annular in?atable outer pneumatic bag 
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mounted within said outer throat and arranged to expand 
within said outer throat when in?ated to seal said outer 
compartment and to collapse when de?ated to provide 
entry into said outer compartment and means for in?at 
ing said bags. 

5.’ A device as de?ned inrclaim 4 wherein said in?ating 
means comprises a compressed air receiving container 
mounted within said inner throat, an air conduit commu 
nicating from said air container with said inner pneumatic 
bag, an air conduit communicating from said compresse 
air container with said outer pneumatic bag and valve 
means located in said compressed air container for intro 
ducing compressed air into said container and said inner 
and outer pneumatic bags. 

6. A device as de?ned in claim 4 wherein said in?ating 
means comprises a valve means mounted in said frame 
external to said outer throat, a compressed air receiving 
container, mounted within said inner throat and commu 
nicating with said inner pneumatic bag, a ?rst air conduit 
extending from said valve to said container and a second 
air conduit communicating from said ?rst air conduit 
with said outer pneumatic bag. 

7. In combination, a multicompartrnent concrete mix 
receptacle formed of ?exi le rubber coated fabric ma 
terial and having an inner compartment and an outer ’ 
compartment, and a pneumatic closure for said receptacle 
comprising a frame assembly forming an outer throat for 
entry into said outer compartment and an inner throat 
within said outer throat for entry to said inner compart 
ment, said frame assembly having a rigid compressed 
air receiving container located within said inner throat; 
an in?atable outer pneumatic bag of rubber coated ma 
terial mounted within said outer throat and arranged to 
expand within said outer throat when in?ated to seal said 
outer compartment; an in?atable inner pneumatic bag 
mounted Within said inner throat and arranged to expand 
within said inner throat when in?ated to seal said inner 
compartment; means cooperating with said compressed 
air receiving container for in?ating said bags. 

8. A combination as de?ned in claim 7 wherein said in 
?ating means comprises an air conduit communicating 
from said air container with said inner pneumatic bag, 
an air conduit communicating from said compressed air 
container with said outer pneumatic bag and valve means 
located in said compressed air container for introducing 
compressed air into said containers and said inner and 
outer pneumatic bags, 
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9. A combination as de?ned in claim 7 wherein said in 
flating means comprises a valve means mounted in said 
frame external to said outer throat, a compressed air re 
ceiving container mounted within said inner throat and 
communicating with said inner pneumatic bag, a ?rst 
air conduit extending from said valve to said container 
and a second air conduit communicating from said ?rst. 
air conduit With said outer pneumatic bag. 

10. A pneumatic closure of the type herein described 
comprising a frame forming an outer throat and an inner 
throat Within said outer throat, an in?atable Pneumatic 
bag mounted within said outer throat and arranged to 
seal said outer throat when-in?ated, an in?atable pneu 
matic bag mounted within said inner throat and arranged 
to seal said inner throat when in?ated, a compressed air 
container mounted on said frame, an air conduit com 
municating from said compressed air container with said 
vinner pneumatic bag, an air conduit communicating from 
said compressed air container with said outer pneumatic 
bag and valve means located in said compressed air con 
tainer for introducing compressed air into said inner and 
‘outer pneumatic bags. 

11. A pneumatic closure comprising a frame forming 
an outer throat and an inner throat within said outer 
throat, an in?atable pneumatic bag mounted within said 
‘outer throat and arranged to seal said‘ outer throat when 
in?ated, an in?atable pneumatic bag, mounted within 
said inner throat and arranged to seal said inner throat 
when in?ated, a valve mounted in said frame external 
to said outer throat, a compressed air container mounted 
within said inner throat and communicating with said 
inner pneumatic bag, a ?rst airconduit extending from 
said valve to said container and a second air conduit com 
‘municating from said ?rst air conduit with said outer 
pneumatic bag. 
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