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ABSTRACT: A cylindrical rubber drum containing a "fast 
fix" cement and water in proper proportion and having metal 
ends for receiving ball bearings. A stationary shaft passes 
through the drum and a towing hitch is applied to the shaft. An 
inert gas is introduced into the drum either from a tank under 
pressure or by encapulation to take up the ullage space caused 
by thc shrinkage of the concrete mix. Paddles are mounted on 
the shaft so that as the drum is towed at a fast clip toward a 
damaged runway, the mixture is churned into a slurry of 
proper consistency and can be used immediately in leveling 
and hardening the fill which previously been dumped into the 
Cater. 
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GROUND ACTUATED DRUM FOR MAKING RATCH (F 
CONCREESRRY 

BACKGROUND OF EN WENN. 

in times of war, a born crat it hile () in th: active surface if 
a runway over which heavy planes travel may prove disas 
trous. It is imperative that the crater he repaired including the 
laying down of a cap of cement within an extreitely short time 
after the crater has been formed. 

Heretofore, it has been the practice to fish a rotary 
concrete mixer to the scene together with a durin, truck or two 
carrying the fill material, also the retired amit it of concrete 
and water, The trucks usually waste very liftie time in dumping 
the necessary amount of fill into the crater hile. But even 
though the concrete an ixing peration 14sing a stanti-trid 
machine was started immediately, there is a considerable wait 
ing period before the slurry has attained the proper consisten. 
cy to be poured, Considering the Irgency of the situatin, this 
waiting period can ill be afforded, particularly wi 
tional period must he allowed for the certicnt to harden sufi 
ciently to support the weight of a heavy bomber. 

at add 

SJMMARY OF THE ENWENON 

An object of the invention is to provisie an improved stilic 
ture by which the concrete mixing at the site of the criter can 
be dispensed with and concrete in slurry form kai se natie if 
stantly available at the scene of the crater. 
Another object is to provide an improved in his if 

patching bomb craters in the shortcst period of time, and orie 
which eliminates the use of a rotary cement inixer and the 
waiting period that a machine of this type entails. These oh 
jects are obtained in brief by bringing together, at the point of 
supply, the required quantity of concrete anci water within a 
round drum structure which, upon being pulled over the 
ground toward the repair job, sets up shear forces within the 
drum which changes the mixture into a slurry of fine texture, 
ready to be used at the crater. 
Other objects and features will be apparent as the specifica. 

tion is per used in connection with the accompanying 
drawings. 

DEAED DESCRIPTION OF HE RAWNGS 

FIG. 1 diagrammatically represents a criter frned in a 
runway after having been struck with a bomb 
FIG. 2 is a similar view but showing the manner in which the 

crater has been filled and then capped by a concrete slab in 
order to retain a smooth surface throughout its length 

FIG. 3 shows if cross section, a barrel () drin if the ir:- 
proved travelling mixer having a shaft shown in elevation 
together with a tow hitch broken away to c. inserve space. 

FEG, 4 represents a sectional view taker) along line 4-4 in 
FIG.3 and looking in the direction of the arrows. 

F.G. 5 shows a plan view looking down is: ip of the barel 
or drum shown in F.G. 3. 

FIG. 6 is a fragmentary view of a modified firm if the in 
proved mixer. Only the end portions of the mixer are iiitis 
trated and these are in section. The cenii shaft is show in in 
elevation and the hitch device is merely indicated 

Referring to FIGS. 1 and 2, reference character designates 
an active runway forning one tini of a pair and assuming that 
the plane would travel from left to right over the runway if the 
latter had been in good condition. However, a bomh has hit 
the runway and has formed foughly a hemispherical crater 2, 
throwing the usual debris 3 about the edge of the crater. The 
runway together with its companion strip may be used by 
heavy bombers for takeoff and landing, perhaps to and from 
enemy terrain so that it is absolutely necessary that the crater 
be filled and the concrete cap applied in the shortest period of 
time. 

Whereas, heretofore it has been the custon to dispatch a 
cenent mixer as quickly as possible to the scene, followed by a 
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truck carrying cement and water, and crhap: a, c. It , Lek 
with fill dirt (r gravel. However, a conventional mechanical 

portional mixer clip. Eig (if fulfilling the stated require 
iii., its w () till have the sain: size Fn it wolve the sane annun 
if inchanical cquip inct as w Yuji be needed for repairing : 
iciatively Srial ricket ci:ttei is for repairing a large bonh 
rater in accordance with (ne aspect of my invention, i cm 
loy a drum of haire wiich can be used for cement storage, 

and wh: a patchlig filt is in:cessary in an energency hat 
sis, water is a due to Eh: Li Crete and the arrel is caused to 
i ill alting the groii il, as wher) being puts, by : fast moving 
vehicle, in the direction of the criter. By the time the latter is 
Teached, the cine : it is in perfect slurry fortin and contains n) 
more and no less than the required armount of concrete for the 
particular jab at had. It is apparent that the barrel or drum 
in cines its s, finixt and frishes the ti: i is triatin fyr the 
sity. ASSL3riting that ari estinate if tie artistint of slurry 
it. Essay having bec previously made, its r more druins 
containing the siu y III: te Tizil can he dispatched as a tand tim 
: range ent and fi : by the stine vehicle, 
F. 3 shiva's filt fift that the curbined slurry finixer and 

i raisps station ini Fay take. Reference character 4 
designities : seii: i tirum made of utter, it ferably rein 
forced by fiber and of substantial thicki. ss. he drum is nor 
inaily closed except at the ends to which is affixed a pair of 
aluminum lates 5. The latter carry a set of ball bearings 6 and 
a shaft 7 orcier to : " : seal between the end was of the 
strum and the plates, the wall of the drum may be made 
thinner as at 8 and this thinned portion cars he snubbed into a 
circumferential grocy: firit:d in the plate 5. A number of 
cquidistantly spacekl - is 9 pass through the end plate and 
clanip the rubber portions within the groves and thereby ob 
tain at air and water tight seal. The shaft 7 is freely rotatably 
with respect to the drum 4 and, as shown, extends for a con 
siderable distance at each end beyond the ball bearings. These 
end portions of the shaft have a key slot 10, the purpose of 
which will be describe he reinafer. There are a number of flat 
paddlc members l l of which eleven have been illustrated, and 
these men he's are cquaily saccd along the shaft as shown in 
FIG. 3. They are of the same adial length and radiate at equal 
angles from the shaft as indicate in FIG. 4. The paddles may 
he welded if therwisc sec.cd to the shaft, 

The drum 4 has a large reclangular opening 12 having a 
stepped edge 13 a bii; its periphery for receiving a plate of 
uther 4, ?he lattei' has a peripheral edge that fits snugly 
within the pening 12. A rectangular metal member 15 of 
clished shape, when looking directly into FIG. 3, and of arcu 
aic shape as viewed in a direction at right angles thereto, is 
molded at the edges 16 into the peripheral body of the drum. 
Six flat headed screws 7 pass through the plate member 14, 
and are threaded into openings in the metal member 5 to 
hold the piate member 14 firmly in place. The metal member 
i5 has a large rectangular opening 18 leading to the interior of 
the draft 

It is obvious by disci) necting thc screws 17 from the plate 
5, the plat: 4 can be removed to leave a large opening at the 

tip of the drum for receiving concrete in dry form as will be 
lescribed hcrcinafter. 

in der t tow the drum over the ground, a hitch 
designated generally at 22 is provided, formed as an A-frame 
cut of aluminum pipe. A brace bar 23 is welded to the outer 
legs 24 and each of the latter terminate in a collar 25. The 
atter has an opening slightly larger than the shaft, and as 
shown, is keyed as indicated at 26 to the shaft. Cotter pins 27, 
backed-up by a was her, pass through the shaft to prevent the 
collars 25 from moving along the shaft. The forward end of the 
hitch is bent inwardly as indicated at 28 and terminates in a 
portion having an opening 29 for receiving the tow bar of a 
truck. 

will be noted that the shaft 7 extends for a distance out 
wardly beyond the collars 25. This added length of shaft is for 
the purpose of receiving the end collars of a tow structure or 
hitch (not shown) for pulling a second drum, similar to drum 
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4, in the event that a greater amount of concrete slurry is 
required than can be accommodated by a single unit. Any 
number of drums may be pulled tandem fashion. 

In practice, the drums are filled to capacity with a suitable 
concrete by removing the plate 14 as described hereinbefore. 
While any highly refined perfectly dry cement may be used, I 
have received particularly good results by employing a special 
form of cement, sold under the name of 'Fast-Mix' cement, 
This cement is made and marketed by the Western Company, 
Richardson Tex. It is known for having a heavy creamlike con 
sistency which percolates through a gravel substructure to 
form a structural section. When a strike on a runway, by an 
enemy bomb, has been reported, the officer dispatches the 
necessary fill dirt and/or gravel together with sufficient help to 
clean all the loose debris usually found around the perimeter 
of a crater. Simultaneously with this action, an estimate is 
made as to the quantity of concrete that must be poured over 
the fill to allow the formation of a final smooth cap. The latter 
is usually about 1 inch thick. The quantity of cement required 
is translated into the number of drums. Water is immediately 
added in the proper amount by unscrewing the cap 21. The 
concrete and water when mixed is automatically reduced in 
volume and this fact may leave a temporary vacuum within the 
space not occupied by the mixture. This in turn could cause a 
distortion of the rubber due to the flattening of the drum at the 
bottom as it is hauled over the ground. It is therefore desirable 
to introduce into the drum a dry gas such as carbon dioxide or 
nitrogen to serve as ullage and thus maintain the circularity of 
the drum during the rolling operation. The gas could be in 
troduced in encapsulated form in any suitable and well-known 
manner, and it could be applied, if desired, through the water 
opening 19 from a suitable tank under pressure. The fact that 
the drum turns but the shaft and paddles remain stationary, 
due to the anchoring key in the slot 10, will cause the paddles 
to provide powerful shearing effects in a number of places on 
the column of concrete and water within the drum. The result 
is that a thorough mix is obtained even during a relatively 
short run to the crater scene. The concrete slurry can be 
pumped or dumped through the opening 12, when the plate 14 
is removed, on top of the gravel fill. Several drums forming a 
tandem group may be required if the crater is large and atten 
dant help can then smooth out the upper portion of the ce 
ment to form the proper thickness of cap. 
While I have shown and described the use of paddle ele 

ments secured to the shaft, for mixing the concrete, other 
forms of churning devices might be used to advantage, such as 
loose metal cables strung across the metal end walls of the 
drum. A flat metal band in the form of a helix or spiral could 
also be welded to the shaft at suitable crossing points to pro 
vide a traveling screw effect. If desired, the inside surface of 
the drum may be provided with deep corrugations or steep 
radially extending projections moulded into the rubber in 
order to assure a good mixing effect. 

In FIG. 6, there is shown a modified form of the traveling 
mixer. The same reference characters designate similar ele 
ments shown in FlG, 3. In FIG. 6, the drum 4 is provided with 
shorter inwardly extending legs than in Flg. 3 and are further 
provided with thinned portions 8 which can be snubbed into 
sealing position within a groove formed in the periphery of 
relatively large plates 30 at each end of the drum. The plates 
30 are preferably made of aluminum. The right-hand plate, as 
seen in the figure, has a large circular opening 31 having a 
stepped periphery for receiving the screw threads 2 of a cir 
cular plate 33 made of aluminum and having a hexagon head 
34. Thus, by unscrewing the member 33 and withdrawing the 
same, the opening 3 is exposed for filling the drum 4 with 
concrete, preferably of the kind heretofore set forth. It will be 
understood that the opening 31 takes the place of the opening 
8 in FIG 3 so that the drum 4 in FIG. 6 is devoid of the ele 

ments 14, 15 and 17 of FIG. 3. The end plate 30 is provided 
with a set of ball tearings 6 which freely permits the drum 4 to 
rotate with respect to the shaft 7. 
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At the left-hand end of the drum, as seen in FIG. 6, there is a 

smaller circular opening 35 in the end plate 30. This opening 
is closed by a threaded plate member having a hexagon head 
36. The opening is provided for the purpose of introducing the 
necessary amount of water into the interior of the drum. This 
end plate, similar to the opposite end, is provided with a set of 
ball bearings 6 for rotatably receiving the shaft 7. As in the 
casc of the structure described in connection with FIG. 3, the 
modified form of drun mixer can be provided with paddles 
welded to the shaft or any other form of agitating device as 
will produce the necessary shear forces on the concrete-water 
mix when the drum is hauled over the ground, 

FIG, 6 also shows an inflation valve 37 of any suitable and 
well-known type for introducing air or gas, when desired, into 
the drum, The valve includes a threaded stem 38 which enters 
one of the sideplates 30 and contains a spring-pressed head 40 
which bears against a seat 41. The valve is controlled by a long 
pin 42 which is made accessible for pressing inward when the 
cap 43 is removed. The valve can be used for a threefold pur 
pose: 

1. To introduce dry air or nitrogen to keep the charge of 
concretic dry during a storage period, i.e. before an emergency 
has arisen. 

2. To inflate the drum by air or nitrogen after water has 
been introduced at the opening 35 during an emergency run, 
to take up the ullage space caused by the mixing of concrete 
and water, and 

3, Introducing air under pressure at the site of the crater to 
assist in expelling the concrete slurry through the opening 31 
which can serve as an exit. 

In the opposite sideplate 30, there is an opening fitted with a 
sleeve 43' for carrying a round pipe 44 of metal which can be 
employed as an exhaust accessory when connected to a suc 
tion pump for removing the concrete slurry at a fast rate. The 
pipe 44 may, if desired, be flattened to present a wider open 
ing, as indicated at 45, in order to hug and conform to the in 
side surface of the drum at thy bottom. In the manner the max 
imum amount of slurry can be evacuated. 

For pulling the drum toward the crater, a hitch, generally in 
dicated at 22, is employed having collars 25 which are keyed 
to the shaft 7. Thus, the shaft and any agitating device con 
nected thereto remain stationary as the drum moves over the 
grist ind, and a string churning or mixing effect is introduced 
within the drum. The shaft 7 is extended beyond the collars to 
receive, if its red, similar collars of a hitch connected to a 
second drun, tandem fashion, as many as are necessary for 
the job at hand. 
From the foregoing, it is evident that there is disclosed an 

improved combined storage device for dry concrete and a fast 
mixer, when necessary, to supply slurry almost on an instant 
notice, in any amount necessary, and available at the site of a 
damaged runway. No mixing machine is necessary as the slur 
ry is produced solely within the improved device during the 
hauling operation toward the damaged structure. 

claim: 
1. Appalatus for mixing and transporting a concrete slurry 

for use in repair work such as repairing bomb craters on the 
active surface of a runway, comprising: a water and gas sealing 
rubber container having peripheral and cnd walls for contain 
ing a cement mixture, a pair of plate members closing the end 
walls of said container, a shaft passing through said container, 
rotatably supported by said plate members; a tow hitch 
secured to the ends of said shaft, means for keying the tow 
hitch to said shaft, a plurality of radially extending paddles 
secured to said shaft, said paddles being spaced equidistantly 
along said shaft; means for supplying water to the cement mix 
ture within said container; means, including a gas under pres 
sur: within said container, for maintaining the circular shape 
of said container whereby the peripheral wall of said container 
can be rolled over the ground toward the repair site to mix the 
cement and water within the container during transport, an 
opening in said container for discharging the slurry from the 
container at the repair site and means for sealing said opening 
during the transit of the container to the repair site. 


