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4 Claims. (CI. 259-146) 
This invention relates to an improved method 

of . preparing concrete mixtures from fines. 
Coarser aggregates, cement, and Water, and is 
particularly directed to improving over prior 
procedures in more speedily and uniformly pre 
paring well-mixed batches of “ready-mixed' 
concrete in a perimetrally-bladed mixing drum 
which has its axis of rotation fixedly inclined to 
the horizontal, so that its rear discharge-end is 
high above its closed front end;-and thereafter 
effecting such high-level discharge of the batch 
Without reversing the direction of rotation of the 
drun. 
In the industry, “ready-mixed' is the conven 

tional designation of concrete which, having 
been duly Worked in a truck-mounted drum 
While in transit from the materialS-yard to the 
construction-site, is delivered at said site in fin 
ished, ready-to-pour condition; and the ad 
vantage of its discharging the batch at a point 
high enough above ground-level to accommodate 
gravity-distribution thereof, via an inclined 
chute, to Such convenient point or points of de 
posit as may be somewhat elevated or at quite a 
distance from the truck, is widely recognized in 
dustrially. 
The present application, Setting forth said in 

Vention is a continuation-in-part of my prior 
application Serial No. 359,844, filed October 5, 
1940. 

Prior to my present invention it had been uni 
form practice, so far as I am aWare, in preparing 
“ready-mixed' concrete in the bladed drum of a 
“truck-mixer,' to require that during the mixing 
operation Said drun be rotated in Such direction 
that its spirally-disposed mixing-blades Would 
propel perimetral portions of the concrete to 
Ward the forward, closed end of the drum; while 
for effecting high-level discharge of the concrete 
mixture it is requisite to stop the drum and then 
reverse its direction of rotation about its in 
clined axis, so that the same spirally-disposed 
perimetral blades would propel the mixed mass 
rearwardly and upwardly to the high level of the 
discharge opening at the drum's rear end. 

I have discovered that by my novel method of 
mixing-(to be more fully described hereinafter, 
but in which the materials, after a conventional 
“shrinking,' are admixed under drum-rotation 
that constantly propels perimetral portions of 
the ingredients toward the high end of the 
drum)-greater speed and certainty in effecting 
fully-adequate mixing is attained; subsequent de 
livery of the batch from the drum is adequately 

by the truck driver; and tendency of the nate 
rials to “ball up' adjacent the closed, lower 
drum-head, or to adhere where the blades join 
the drum (which robs other portions of the 
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batch of their proper cement-content and is 
quite frequently encountered in mixing toWard 
said closed end) is so greatly diminished that 
even its incipient occurrence is unusual. 

In general, the object sought and attained by 
the present invention is to provide a novel meth 
od of Working the concrete-materials in a mixing 
drum of the inclined-fixed-axis type, which 
method will insure notably thorough and uni 
form mixing of the ingredients accomplished in 
ninimal time and (as compared. With the CS 
tonnary method of Working concrete ingredients 
in Such a mixer) With production of equally good, 
or even in proved concrete; all at lower cost both 
in man-hours and in power expenditure by virtue 
of the shortening of the requisite mixing time, 
and all with the maintenance of discharge at high 
level, insured by employing an inclination of the 
dium axis at about as steep an angle, preferably 
in the order of 10 to 20 to the horizontal, as 
will give the larger and Smaller drum-sizes ap 
proximately the same discharge-height, and be 
conductive to Safe truck-mounting. 
The improved method aforesaid may be prac 

ticed in either of the two commoner forms of 
fixed-axis high-discharge truck-mixer; that is to 
say, in either an “end charger' or “top loader,' 
as those terms are commonly used in the “ready 
mixed' concrete industry; and each said type 
has its proponents. Top loading-done through 
a hatch in the side Wall of the drum, which will 
be tightly closed and Sealed before the mixing 
StartS,--is practically a safeguard against over 
loading of the drum, and introduction of the 
Whole load practically at once either obviates 
“shrinking' or minimizes the time of that opera 
tion-Which is done by propelling the materials 
toward the bottom of the drum; while “end 
charging' through the discharge-orifice requires 
drun rotation in direction to move the materials . 
a Way from the Orifice and a reasonable con 
tinuance of the rotation after the materials are 
all in, for fully effective shrinking. End loading 
is decried by Some as a temptation toward over 
loading the drum beyond its rated capacity for 
best Operation, but a distinct advantage is in the 
constant accessibility of its end orifice. 
The initial compacting or shrinking-of the dry 

materials, in either said type of machine, is not 
regarded as part of the “mixing' operation, since 

facile and rapid and saves one manual operation 55 Salutary practice commonly delays the introduc 
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tion of the Water content of the mixture until 
after the dry ingredients have been charged. 
And in mixing according to my novel practice, 
it is not uncommon for a truck-mixer, Which has 
had its dry concrete-forming materials loaded 
at the Supply yards, to have its drum started in 
normal rotation in due time for its permissively 
short, adequate mixing operation, as the requisite 
water content is just being admitted by the oper 
ator, en route to the job, and continue Such 
unidirectional drum rotation uninterruptedly un 
til the mixed batch has been fully discharged at 
the construction site. 
Of course it is important during the mixing in 

transit that the materials propelled upwardly to 
the level at which discharge may Subsequently 
occur shall be safeguarded against unintentional 
discharge and be free to return from the end 
zone back into the bladed portion of the mixer 
under the influence of gravity, for recirculation 
in furtherance of the adequate mixing; but I 
have deemed it sufficient to indicate this gen 
erality to those skilled in the art by Specifying 
two of the divers Ways in Which the Conditioning 
of the apparatus for discharge, as distinguished 
from maintaining conditions for return of mate 
rials into the mixing space, is under the control 
of the operator. 
In the accompanying drawings, diagrammat 

ically illustrating the mixing Operation, tWO 
types of machines are shown, one being a top 
loader and one an end charger, the latter having 
a suitable charging hopper arrangement coop 
erating With the end opening. Referring Spe 
cifically to the drawings: 

Figure 1 is a diagrammatic view, shown part 
ly in section, of an inclined axis machine which 
is being utilized in accordance With my inven 
tion. This machine is provided With two open 
ings, one at the side for charging, and one at the 
rear for discharging; 

Fig. 2 is a section taken on the line 4-4 of 
Figure 1; and 

Figure 3 is a diagrammatic view, also partly 
in Section, illustrating the Operation of the in 
vention and the disposition of the batch in a 
machine having end-charging facilities. 

In all of the figures, like numbers Will be 
used to designate like parts throughout and the 
arrows will show the direction of rotation. 
The mixing drum or container illustrated 

in the several views has two frusto-conical Sec 
tions with the larger portions of each abutting, 
said drum being rotatable about a fixed inclined 
axis through the center of the conical sections. 
The drum-Supporting means are not shown ex 
cept in Figure 3, as it will be understood by 
those familiar With the art how the forward end 
may be supported on an axially disposed bear 
ing, whereas the rear portion, which is pro 
Vided with a flange or ring 2 having a cylin 
drical outer surface, may rest on rollers disposed 
a short distance in front of the discharge Open 
Ing. 
In the drum illustrated in Figures 1 and 2, a 

lateral opening 3 is provided in the frusto 
conical section adjacent the discharge portion, 
and this opening is provided with a quick open 
ing door 4, which may be removed while ma 
terials are being charged into the drum. Dur 
ing mixing, this opening is closed, and the door 
forms part of the Wall confining materials in 
side the drum. 
Attached to the inside of the drum are suit 
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bodiment two such relatively shallow blades are 
ShoWn) which are set at an angle of approxi 
mately 70° to the axis, to promote rapid and clean 
discharge. With the top-loading arrangement 
shown in Figures 1 and 2, the higher end of the 
mixing receptacle is provided with a closure 6 
Which is So mounted on the drum that it may, 
during mixing, close the discharge opening, and 
during discharging, be removed a sufficient dis 
tance to afford a large, unobstructed Space for 
discharge commensurate With the rate of up 
ward propulsion of materials by blades 5. 
In Figure 3, the same drum is illustrated, 

but instead of a charging hatch disposed in the 
side Wall, a charging hopper 7 is arranged in 
cooperating relation to the opening at the rear 
of the drum, said hopper when in contact with 
the drum affording means for end-charging, and 
when drawn back from contact with the drum 
affording a space for discharge similar to that 
afforded by the removal of closure 6 in Fig. 1. 
In both illustrations, it will be understood that 

the drum may be mounted longitudinally of the 
frame of a motor truck, With the discharge end 
disposed above the rear of the truck where it is 
most easily accessible. The forward end is in 
proximity to the cab and is solidly closed except 
that it is desirably entered axially by a properly 
packed water-supply pipe of future reference. 
The fixed angle of inclination of the drum's 

axis, as shown in the drawings, is approximately 
18° from the horizontal, this angle being one 
which assures sufficient height to the rear Open 
ing for high discharge Without increasing too 
greatly the over-all height of the machine or, 
What is worse, rendering the machine top-heavy 
When materials are distributed therein in the 
manner effected by the present improved method 
of mixing. And different Sizes of drums may 
have somewhat different angles of axial inclina 
tion, to give approximately equal discharge 
height. 
In Figures 1 and 2 an internally-bladed drum 

is shown as being operated in accordance With 
the present invention, in what has always been 
considered the proper manner for discharge but 
not for mixing. Rotation of the drun in both 
of these illustrations may well be at the common 
ly accepted speed of approximately 10 R. P. M. 
With my improved method of operation, the 
blades Will effect distribution of the materials 
longitudinally of the drum throughout Substan 
tially the entire mixing space, in which event 
blade propulsion combined With gravitational ac 
tion induced thereby maintains a Semi-equilib 
rium condition as regards quantitative distribu 
tion throughout the normal mixing period. The 
top surface of the ingredients-mass will not be 
horizontal when viewed in section, as in Figure 
2, but will slope laterally and also downwardly 
from the high end to the low end of the contain 
er-drunn, due to the rotation of the drum and 
the lifting action of the blades. 

If transverse Sections Were taken at other 
points along the rotative axis, such sections 
would appear somewhat similar to that shown 
in Figure 2, although there Will be some nate 
rial clinging to the blades or dropping from them 
at any given instant. With this condition, how 
ever, it is possible to utilize the entire longitu 
dinal axis for mixing and to have available space 
at any cross Section to permit the tumbling ac 
tion or 'cascading' which is sought. 
When the present method of mixing is em 

able spiral blades 5 (and in the present em- 75 ployed, little or no difficulty is encountered by 
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reasonable deviations from the best conditions for 
its performance; and its flexibility in such re 
gards is of advantage. Wariations in the Specifi 
cations of the concrete required on a particular 
job may be net, COvering a Substantial range of 
difference in dryness or wetness of the finished 
batch. And Variations in the precise manner, 
time and place of introducing requisite water are 
accommodated With but relatively Srinal effect 
on the goodness of the mixing performance or 
its celerity. But, under the preferred conditions 
Schematically represented in Figure 3, the water 
is supplied, as from a tank or reservoir 22 upon 
the mixer, through a pipe 23 to the nozzle 23, 
which is located in the end zone of the drum 
adjacent to the closed end and which has provi 
Sion for directing the Water against said head. 
Under Such Water-Supply arrangement, starting 
the water flow concurrently with the starting of 
the drum in its mixing cycle to propel the mate 
rials toward the discharge end of the drum in 
Sures that Sufficient Water is immediately trans 
ported upwardly, by Virtue of the blade-arrange 
ment and by materials that are in upward trans 
it, to effect a thorough Wetting of the longitudi 
nally-distributed maSS. And further, the stated 
manner of introducing the Water insures thor 
ough Wetting of the drun's head, which wetting 
is a substantial deterrent to “balling up’ of mate 
rials on said head, additional to deterring effect 
of the minimization of materials' pressure 
against the head that I have heretofore adverted 
to. 
The efficacy of the mix is reflected in the pow 

er requirement. Although it takes more power 
at a given instant to rotate a drum in a direction 
to propel the perimetral materia to its high end 
than to force it downward, it is possible to effect 
a much more rapid commingling of the different 
ingredients due to cascading in a crosswise as 
Well as in an endwise direction throughout the 
entire length of the drum, with the result that 
the total pOWer consumption is less than under 
the former practice. In other words, saving of 
energy is a by-product of using more power for 
a Sufficiently shorter interval of time. 

In order to prevent, the perimetrally propelled 
material from being moved through the dis 
charge opening and out of the end of the drum 
during mixing, Some provision for retention must : 
be employed, but this provision is one that may 
take numerous forms, of which I herein show but, 
two. In Figure 1, closure 6 serves this purpose, 
Said closure having a dished or concave shape 
and providing an axial extension space which, ; 
While exterior to the drum's bladed mixing space, 
may be regarded as a bladeless extension of the 
mixing area, Suitable for receiving material pass 
ing through the drum opening, and from which 
Space material may be constantly returned to 
the drum by gravity until the operator estab 
lishes conditions to permit of discharge. Thus 
the closure forms an external chamber through 
which material which is 'chuted' off the end of a 
blade may circulate prior to return through the 
drum Opening at a point below or behind the 
aforementioned blade. Or in the case of rear 
charging as illustrated in Figure 3 of the draw 
ings, a dish-shaped plate 8, disposed between 
the hopper and drum, but rotatable with the lat 
ter, forms an extension of the drum for this pur 
pose, and the lower portion of hopper forms, 
in effect, an extension of the container's space 
available for gravity-return circulation of the 
ingredients. 
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For facilitating end-to-end circulation and 

tumbling action, utilizing blades which are rela 
tively shallow with respect to the diameter of the 
drum (regardless of What cross Section is con 
sidered) is essential since a relatively large, sub 
stantially unobstructed, axial core-space is thus 
provided, for uninterrupted cascading of ma 
terials. So, too, provision of an axial Open Space 
at the discharge opening permits faster charging, 
When end-charging is employed, and promotes 
circulation through the free upper Zone above the 
blades. Although a dished or concave member 
is desirable for utilizing the entire upper end of 
the drum, and for flushing the ends of the blades, 
Various other restraints against accidental dis 
charge may be employed provided the present 
method of mixing is not restricted, and action by 
the operator is necessary to obviate the normal 
restraint, and thus cause the discharge to be un 
der the operator's control. 
A more complete description of hopper, may 

be obtained by reference to my prior Patent No. 
2,265,751, granted December 9, 1941; or for modi 
fications thereof reference may be made to my 
prior Patent No. 2,265,752, granted December 9, 
1942, in each of which patents I disclose suitable 
Structures and Operating mechanism, for this type 
of charging device. Whether the restraint 
against discharge be provided by a closure, a 
charging hopper, Or; some other means, it is imir 
portant that such means be capable of with 
standing the weight of the material propelled 
thereagainst Without leakage during the mixing 
period. 
The operation of the in Vention as herein de 

scribed may be briefly Summarized as follows: 
Materials may be charged into the empty drum 
through either the side opening 4 as shown in 
Figure 1 or through the hopper shown in 
Figure 3. In either case, the raw materialis may 
be charged to occupy considerably more than half 
the drum's capacity, in keeping with usual prac 
tice; and When end-charging is employed, the 
drun may be rotated to propel the dry ingredients 
downwardly and forwardly in the drum to facili 
tate the loading and effect preliminary shrinking 
of said ingredients. -- 
After charging, the drum is rotated so that the 

blades propel perimetral portions of the materials 
rotatively and longitudinally with respect to the 
axis up to the high discharge end, thereby dis 
tributing the materials throughout substantially 
the full length of the drum, and promoting tum 
bling of the materials transversely to the axis as 
Well as longitudinally toward the closed bottom 
end. Material reaching the high end of the drum 
is restrained from discharge and returns, under 
the action of gravity, for end-to-end recirculation 
during the mixing period. In both illustrations 
of practice of the invention shown in the draw 
ings, the discharge opening communicates with 
an extension Space which affords a free zone for 
facilitating recirculation. In this way the in 
gredients are thoroughly dispersed and con 
mingled during the mixing period. 
Water may Well be introduced into the mass 

near the lower end of the drum, as shown in 
Figure 3, prior to the period of upward propulsion, 
and Consequently the Water is worked upwardly 
with the dryingredients and any serious “balling' 
or packing at the drum head is obviated, even 
under conditions that are highly conducive to 
that malign effect. When water and cement 
come in contact, a paste will be formed provided 
there is sufficient agitation to hydrate the paste 
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forming components of the cement particles. By 
the method herein described, mixing action is 
considerably hastened, for there is relative move:- 
ment between the drum and large portions of the 
mass and an opportunity for cascading of free 
surface-materials for substantially the full length 
of the drum. Once a paste is formed, it works 
through the materials as a lubricant, under the 
movement and scouring action of the solids, coat 
ing the sand and coarser aggregates and forming 
therewith a 'sticky' mixture. Thereafter, mix 
ing proceeds rapidly due to the mechanical action 
between Solids within the batch as well as surface 
tumbling, the former being facilitated by the 
Cement-Water paste just described. 
When the batch is sufficiently worked to pro 

‘duce Substantially uniform concrete of the de 
Sired consistency, discharge may be effected at 
the high end of the drum by further propulsion 
of the perinetral portions of the batch into the 
discharge Zone, such propulsion being in the same 
manner and direction as in the case of mixing. 
One of the advantages resulting from this in 

rvention which has not been heretofore mentioned 
is that, in utilizing the same propelling forces for 
mixing as for dischai'ge, it is possible, if top 
loading is employed and shrinking of the dry ma 
terials is therefore not a necessity, to eliminate 
the reversing mechanism in the drum drive trans 
mission, thereby saving a considerable item of : 
cost and simplifying the present truck-mixer 
structure. Where end-charging is employed, this 
saving Would not be considered practical, because 
the drum is normally rotated during charging to 
shrink the materials and enable larger batches to 
be produced in a given drum. 
Since it is realized that those skilled in the 

art may vary the precise steps and combinations 
Of Steps constituting the method here described 
without departing from the spirit of the inven 
tion, the invention is not to be limited to details 
of the above disclosure except as expressed by 
the following claims. 
I claim: 
1. In preparing a batch of “ready-mixed' 

(Concrete from fines, coarser aggregates, cement 
and water in, and effecting high-level discharge 
of the mixed batch from, a closed-bottoim, spi 
rally-bladed container rotatable about an axis of 
fixed inclination to the horizontal and having a 
Substantially unobstructed central core-Space: 
the method of rapidly and thoroughly mixing 
said ingredients which comprises subjecting rel 
atively-shallow perimetral portions thereof to 
propulsion by Said bladed-container, both ro 
tatively with respect to the inclined axis and 
upwardly into the high end-portion of said con 
tainer, while restraining said ingredients against 
discharge from said high end-portion; thereby 
effecting and maintaining, during an adequate, 
permissively-short mixiing period, distribution of 
the ingredients-mass downslopingly from said 
high end-portion to the lower end-portion of the 
axial core-space, thereby inducing gravitational 
surface-cascading of ingredients from higher 
portions of the long slope toward its lower por 
tions; and after such mixing period condition 
ing the high end-portion of the container for 
discharge of the batch therefrom, and effecting 
such discharge by further propulsion of perim 
etral portions of the batch up to the high dis 
charge-level upon further rotation of Said con 
tainer in the same direction as in mixing the 
batch, 
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2. In the preparation of a batch of concrete 

from fines, coarser aggregates, cement and wa 
ter in, and effecting high-level discharge of the 
mixed batch from, a spirally-bladed container 
having a transversely-closed bottom and a sub 
Stantially unobstructed axial core-space, and 
which is rotatable about an axis of fixed inclina 
tion to the horizontal of the order of 10° to 20: 
the method of expediting and facilitating thor 
Ough mixing of the ingredients in amounts sub 
Stantially exceeding, when duly mixed, half the 
Volunetric capacity of the container, which com 
prises introducing water into the dry ingredients 
While subjecting relatively-shallow perimetral 
portions of the resultant mass to propulsion by 
Said bladed container's revolution, both rotative 
ly with respect to the axis and upwardly into 
the high end-portion of said container, so freeing 
part of Said container's closed bottom from in 
gredients and reducing the pressure of the in 
gredientS-maSS on the remainder of the closed 
botton, While engendering end-to-end circula 
tion of the ingredients and disposing the in 
gredients-mass downslopingly from the high end 
of the container to the low end of said core-space, 
thereby inducing surface-cascading toward the 
botton of the core-space; restraining discharge 
of the materials from the high end of the con 
tainer during mixing; and thereafter removing 
Said restraint and effecting discharge of the batch 
upon continued propulsion of perimetral portions 
thereof up to said high-discharge level. 

8. In the mixing of a batch of concrete from 
materials including fines, coarser aggregates, ce 
ment and water, in a container which is closed 
at its lower end, is perimetrally and shallowly 
bladed Spirally, provides a relatively-broad, sub 
Stantially-unobstructed axial core-space, and is 
rotataile about an axis fixedly inclined to the 
horizontal; and thereafter effecting high-level 
discharge of the mixed batch from said con 
tainer: the method of facilitating and expedit 
ing the thorough commingling of said materials 
prior to discharge thereof, which comprises in 
troducing Water into the lower portion of the 
Said materials while perimetral portions of the 
latter are being propelled upwardly together with 
a portion of the water so introduced; continuing 
the stated propulsion of said materials for an 
adequate mixing period after the water's intro 
duction, thereby to dispose the moistened mate 
rials-maSS downslopingly from the upper end 
portion of the container to the closed end there 
of, so creating a free space above the materials 
from end to end of the container and inducing 
free Sui'iface cascading of the materials, while 
Simultaneously therewith effecting an end-to-end 
Circulation of the materials-mass; and thereafter 
conditioning the high-end portion of said con 
tainer for high-level discharge of the batch upon 
further propulsion of perimetral portions there 
of up to the discharge-level by further container 
rotation in the same direction as in mixing the 
batch. 

4. In the preparation of a batch of mixed con 
crete from the ingredients thereof in a closed 
botton, Spirally-bladed container rotatable 
about an axis fixedly inclined to the horizon 
tal and having a substantially unobstructed core 
Space which communicates at its upper end with 
an extension-space provided by a discharge 
restraining element: the method of facilitating 
and expediting the mixing of said ingredients, 
which comprises rotating said bladed container 
during a mixing period in such direction as to 
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propel perimetral portions of said ingredients 
both rotatively and longitudinally-upwardly with 
respect to said axis into said extension-space, 
from which they cascade by gravitation to lower 
portions of the container for recirculation; said 
upward propulsion of the ingredients from, and 
gravitational return thereof to, the lower por 
tions of the container producing a distribution 
of said ingredients doWinsloping from the high 
end portion to the low-end portion of the con 
tainer which provides a free working space above 

10 
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the ingredients from end to end of the container 
in which said cascading takes place; and, after 
the mixing period, disrupting communication be 
tWeen said core-space and extension-space and 
further rotating the container in the aforesaid 
direction, whereby the upWard propulsion of pe 
rimetral portions of the mixture resulting there 
from will effect high-level discharge of the batch 
from the upper end of the container. 

CHARLES F, BALL. 


