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The present invention relates generally to con 
Crete which is usually made by mixing aggregate 
Such as crushed stone and sand with cement and 
water; and more particularly to methods of pre 
paring and mixing the ingredients of concrete. 
According to one widely used way of preparing 

Concrete for building a structure, the aggregate 
Such as crushed stone and sand is brought to the 
site of the structure in a more or less moist con 
dition and is mixed with the cement and water in 
Some kind of concrete mixer. When concrete is 
mixed this way for a large remote structure it is 
usual to transport a large supply of aggregate to 
the site of the structure and store it; and then 
move it again as needed from the storage bin or 
piles to the mixer. This way of mixing concrete 
calls for moving the heavy concrete aggregate, 
unloading it, loading it again, moving it the second 
time and unloading it in the mixer. This way 
usually requires a concrete mixer for each job. 
With the end in view of eliminating the above 

and other well known objections to the prepara 
tion of concrete at the site of the structure it has 
been proposed to mix all the concrete ingredients 
(including Water) in a central plant usually some 
distance from the Site of the structure where the 
concrete is to be used. Freshly mixed concrete is 
then carried as rapidly as is practicable from the 
mixer to the site of the structure and poured into 
the forms. 

Concrete mixed in a distant central plant or in 
transit is open to this objection: certification by 
an inspector stationed at the plant that the con 
Crete ingredients were properly proportioned and 
mixed cannot be so fully accepted as a guaranty 
of the quality of the concrete delivered at the job 
as a similar certification of concrete mixed and 
inspected at the job. 
There are other objections to the above-de 

scribed method of preparing concrete at a point 
quite distant from the structure where it is to be 
used. For one thing, the freshly mixed concrete 
cannot be safely and satisfactorily moved dis 
tances from the central mixing plant that will re 
quire considerable time for its transportation. 
Any considerable delay in transporting a batch 
or quantity of concrete from the distant mixer 
to the forms means the loss of that much concrete. 
Also, as a result of unforeseen delays in transport 
ing the freshly mixed concrete, structurally weak 
places are sometimes made in structures because 
certain members of the structures cannot be mold 
ed as monoliths without joints. Moreover, the 
joints SOAmetimes come at places where they are 
quite objectionable, and such joints cannot be 

(C. 83-73) 
avoided since a reserve supply of the freshly mixed 
concrete cannot be kept on hand for such emer 
gencies. 
An objection common to all of the above-de 

Scribed methods of preparing concrete resides in f0 
the fact that when a large number of loads of con 
Crete aggregate Such as crushed stone and sand are 
brought to a mixer at the job or at a central mix 
ing plant at different times and during different 
kinds of Weather, the amount of moisture in them 65 
will vary considerably at times. This greatly in 
creases the difficulty of securing uniformity of the 
Water-cement ratios of the Several batches of con 
crete turned out by the mixer, which uniformity 
is very desirable for reasons well known to those 70 
skilled in the art of concrete construction. 
An object of the present invention is the pro 

vision of a practicable and economical method of 
preparing at different times, several quantities or 
batches of concrete, the Water-cenent ratios of 5 
which aire Substantially the same. - 
A feature of my invention resides in preparing 

plastic concrete by drying and mixing solid in 
gredients of concrete in a distant plant, transport 
ing the prepared solid ingredients in bulk to the 80 
site of a structure to be erected irrespective of the 
tiine required, and mixing water With the Solid 
ingredientS at the Site of the Structure While the 
ingredients are being expeditiously moved from 
the transporting means to the forms of the struc- S5 
ture. 

Referring to the accompanying drawing which 
forms a part of the Specification: 

Figure 1 is a diagrammatic view in elevation 
illustrating a means suitable for conveying a dry 
mixture of concrete ingredients from a vehicular 
container in the form of an automobile truck to 
a concrete structure such as a pavement, and 
mixing water with the dry ingredients as they 
are moved along toward the pavement. Means 95 
are also illustrated for incorporating additional 
water in the concrete ingredients after it is. On 
the ground, Figure 2 is a cross-section along the 
line 2-2 of Figure 1. Figure 3 is a diagram 
matic view illustrating a means suitable for ex 
peditiously conveying a dry mixture of concrete 
ingredients downward from a transporting con 
tainer in the form of a box car, and for incor 
porating water. With the ingredients as they are 
moving toward the forms. Figure 4 is a diagram- 65 
matic view, in elevation, illustrating a means 
suitable for carrying out certain steps of the 
present invention when employed in connection 
with the erection of high structures especially 
in congested sections of large cities. Figure 5 il.0 
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is a cross-section along the line 5-5 of Figure 4. 
Figure 6 is a diagrammatic view illustrating 
means Suitable for carrying out certain Steps of 
the present invention when employed in erecting 
Such structures as long high Walls. Figure 7 is a 
diagrammatic view illustrating a succession of 
Steps employed in my invention. 
The quantity of water to be added to a fixed 

quantity of solid ingredients of concrete should 
vary in accordance with the amount of moisture 
already in the aggregate. The amount of mois 
ture in Several unit quantities of concrete aggre 
gate taken from the same pile or supply will vary 
considerably. For example, the amount of nois 
ture in a pile of sand is usually greater near the 
bottom than near the top. 
Since it has been well established that the use 

of too much water mixed with Solid concrete 
ingredients results in a much Weaker concrete, a 
serious objection has become more evident to the 
practice of preparing concrete wherein measured 
quantities of imoist aggregate are mixed with an 
estimated quantity of Water. Especially Since 
the quantity of water needed is often estimated 
under conditions which are a hindrance to ac 
curacy. According to methods heretofore con 
monly used, the quantity of water that should 
be added to a certain quantity of solid ingredi 
ents of concrete has been estimated by observa 
tion of rapidly tumbling materials in a concrete 
mixer in which the light is usually poor and the 
view is often greatly obstructed, 
According to present invention, the amount 

of water needed to be mixed with the solid in 
gredients of a batch of concrete can be accurately 
known at all times because all of the moisture 
is first removed from the aggregate. This may 
be done by the application of natural heat such 
as Sunshine, artificial heat, or movement of dry 
air over or through the aggregate designated by 
the reference numeral 10. It can be readily 
seen that the aggregate may be dried out by 
Suitable combinations of the above named 
agencies. 

In Figure 7, is illustrated one means of dry 
ing the aggregate 10 which is shown spread over 
the top of a metal oven or stove 11 which may be 
heated interiorly by steam or hot air. In this 
view, the aggregate 10 is shown as if it were 
Socalled concrete gravel, i. e. a natural mixture 
of Sand and rocks. Where the aggregate con 
sists of crushed stone and sand, the stone and 
Sand will be dried separately. 
The dryness of gravel aggregate for concrete 

may be tested by burying thoroughly dry pieces 
of ordinary unglazed newsprint in different por 
tions of the aggregate for an hour or more. If 
the aggregate is thoroughly dry, the pieces of 
paper will retain their usual crispness and dry 
neSS. If the aggregate has any moisture remain 
ing in it, the pieces of newsprint paper will ab 
SOrb enough moisture to cause them to loose 
their crispness and dryness to an appreciable 
extent. Crushed stone, and sand may be tested 
separately in the above described way, or in any 
other suitable way. - 

After the aggregate has been dried out and 
tested, it may be stored in a closed dry bin 12. 
If the aggregate consists of two materials like 
crushed stone and sand, the bin 12 will have 
two compartments, one for the stone and one 
for the sand. 
When the concrete masonry of a structure is 

nearly ready to be started, a predetermined 
amount of the dry aggregate 10 is drawn from 

1,947,345 
the bin 12 and poured into a Suitable dry con 
crete mixer 13 which may be of any well known 
make. A proportionate amount of dry cement 
(not shown) is also put in the mixer and the 
latter will be operated until the aggregate and 
the cement are thoroughly mixed, which can 
usually be determined by the mixture Or batch 
having a uniform color. Such a mixture is desig 
nated as 10C. 
In most cases, it will be preferable to nix 

a plurality of dry batches of Solid ingredients 
of concrete as described above and store thern in 
a tightly closed dry bin 14 until the time the 
pouring of the concrete in the structure is to 
start. 

Sometimes, as in localities having very damp 
climates it may be desirable to provide means 
for drying out damp air that may infiltrate into 
the dry aggregate stored in the bin 12 and into 
the mixture of solid concrete ingredients stored 
in the bin 14. These drying means may be verti 
cal metallic pipes 15 interiorly heated by con 
Inection. With a Suitable Source of heat Such as 
hot Water (not shown). It Will be understood 
that other Suitable drying nineans can be em 
ployed in place of the pipes 15. The mixture 
of Solid ingredients of concrete will be prefer 
ably transported to the site of the structure in a 
dry, vehicular container Suitably constructed for 
protecting the ingredients from moisture. 
As indicated in Figure 7, the following de 

vices, the oven 11, the bin 12, the mixer 13, and 
the bin 14 of the plant illustrated for carrying 
out my invention may be advantageously posi 
tioned, one relative to another, so that the con 
Clete aggregate and the mixture of cement and 
aggregate can be economically advanced by a 
flowing movement, due partly to gravity, from 
One of Said devices to the next succeeding device 
of the plant. 
According to the present invention, water des 

ignated as 17 is added to the previously mixed 
dry ingredients of concrete after the mixture is 
at the site of the structure. The water 17 may 
be added to the mixture 10c of dry ingredients in 
either of Several Ways. A batch of the ingredi 
entS may be emptied into a usual concrete mixer 
Which Will preferably be positioned near the 
forms of the concrete structure to be built. The 
Correct amount of Water required for the size of 
the batch can be measured and run into the 
mixer in a usual Way and the mixer revolved as 
long a time as is necessary to thoroughly wet the 
batch. This time will be much shorter than the 
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time required to turn out a well mixed batch of 4. 
concrete where the aggregate, cement, and Water 
are mixed in the usual way. 

In most cases, water will preferably be incor 
porated with the mixture 10c of dry ingredients 
While the mixture is being moved toward the 
forms from the container in which it is brought 
to the site of the structure, thus saving time by 
eliminating the division of the mass in the con 
tainer into batches and stopping each batch for 
a time en route from the container to the forms. . 
The Water may be sprinkled on the moving mix 
ture or applied thereto in any other ways as are 
hereinafter described. It has been found in 
practicing my invention, that water sprinkled on 

3. 
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a shallow mass of the dry mixture 10c penetrates is 
it quickly and but little motion of the mass is 
necessary to cause the water to be well incorpo 
rated in the mass. - 

In practicing the present invention to provide 
concrete to be moved by gravity downward 
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through a chute 20 to forms 21 of a wall, for ex 
ample, the Water 17 may be sprinkled on the mass 
of Solid concrete ingredients by a Well knoWiforn 
of Sprinkler device 22 which may consist of a, 
perforated pipe 23 having its outer end closed... it 
is provided With an Ordinary Walve 24 for Con 
trolling the flow of water through the perfora 
tions of the pipe. The pipe 23 will preferabiy be 
connected to a source of Supply such as a city 
Water main (not shown) having pressure enough 
to raise the water to the chute 20. 
According to one way of employing the present 

invention for building sidewalks, iioors, and the 
like, the mixture of Solid ingredients which may 
be dry, or slightly moistened while being con 
veyed fron the container into place is spread in 
layers, each a few inches deep. Water may be 
Sprinkled on each layer from a usual sprinking 
nozzle 24 on the end of a section of those 25 which 
may be connected to a source of water (not 
shown). To facilitate wetting the lower portion 
of eafch layer, a multi-tooth instrument such as 
a usual rock fork 26 may be used to pierce deep 
down into a layer and make numerous, closely 
spaced, well-like holes in the layer. The water 
will fall into the holes and subsequent, tamping 
of the layer in a well known way will close up 
the Well-like holes and force the water collected 
in then into the mass of Surrounding solid in 
gredients, thus causing all portions of a layer to 
be moistened. 
My method of preparing concrete is especially 

advantageous in connection. With the construic 
tion of coincrete pavements for streets and high 
ways. In building such structures, the dry mix 
ture 10c can be conveniently transported in a 
large, rear dumping type motor truck 28 to with 
in a short distance of the end of the concrete 
already in place. From this point, the dry mix 
ture can be conveniently moved to wherever. 
needed on the roadway by a usual screw con 
veyor device 30 which may be operated by a gaso 
line engine or electric motor (not shown). 
The use of the screw conveyor device affords 

some important advantages. The mass of Solid 
ingredients being retained in a usual U-shaped 
chute 31 as it is moved along is fully exposed to 
falling water 17. A usual revolving screw 32 in 
the chute not only moves the mixture 10c for 
ward efficiently and rapidly but also serves to in 
corporate with it the water 17 which may be 
Sprinkled from a plurality of sprinkler openings 
in a sprinkler pipe 33 above and substantially 
parallel to the chute. 

... In practicing the present invention, it is pref 
erable, in most cases, to add water in the form 
of a light sprinkle or spray to the mixture 10c of 
dry concrete ingredients. For this reason, a 
greater number of sprinkler openings in the 
Sprinkler pipe 33 will be required to furnish the 
predetermined proportionate an ount of water 
for a certain Wolline of the nixture 10c than 
Would be necessary if relatively large streams 
were directed into the mixture for wetting it. 
The sprinkler openings in the pipe 33 may be 

any suitable kind and it is not considered neces 
sary to an understanding of the present invention 
to show any particular kind or design of sprinkler 
opening or nozzle. The pipe 33 may be connected 
to a suitable. Source of water (not showin). A 
hand-operated valve 34 of any suitable kind may 
be used to control the flow of water through the 
pipe and olit of the Sprinkler openings therein 
in predetermined proportion to the volune of 

3 
Solid ingredients passing along in the chute 31 
under the pipe 33. 
The aii.ount of Water to be added to a certain 

quantity of the dry concrete mixture i0c will valry 
according to the Water-cenent ratio Specified, 
and according to tie moisture-absorbing quali 
ties of the particular kind of aggregate used. 
Concrete inade with a certain kind of aggregate 
may require more water than if made with an 
other kind of aggregate. For illustration, Some 
kinds of crushed stones will absorb or soak up 
relatively alch incre Water than other kinds. 
The correct, amount of Water to be used with a 
particular kind of aggregate, mixed with cement, 
to secure a strong, haird concrete can be deter 
nined by tests of briquettes made from different 
batches of concrete, each batch having the same 
amount of aggregate and cement but made With a 
different, quantity of water. 
The proper anouint of Water to be sprinkled on 

solid ingredients moving in the conveyor chute 
3 usually can be satisfactorily estinated by the 
appearance of the ingredientS Since a close un 
obstructed view of them can be had by an op 
ei'ator who will be stationed at the valve 34 while 
the concrete is being prepared. Also, gradua 
tions (not ShOWin) may be arranged in a Wei 
known Way in Connection with the valve 34 so that 
the operator can open the valve a predetermined 
amount proportionate to the revolutions per min 
ute of the Screw 32. 

Portland ceinent, such as is commonly used for 
inakiing concrete is Supplied in the form of a 
fine powder, and when mixed with thoroughly 
dry aggregate the mixture still remains more or 
less powdery, Should the dry mixture 10c be 
poured from a vehicular container Such as the 
truck 28 in Figure 1. When a strong wind is blow 
iing there ray be a tendency for some of the ce 
ment in the mixture to be blown about in the 
wind somewhat iike dust which would be more 
or less objectionable. In the event of Such a thing 
occurring, it can be readily stopped by directing 
a fine spray of water fron a nozzle 35 against the 
stream of dry ingredients as its pours from the 
truck. The nozzie may be connected to the same 
Source of Water (not shown) to which the Sprin 
kler pipe 33 is connected. 

In Figure 3 is illustrated how a large mass of 
the rinixture OC Such as can be carried in a rail 
road car 40 can have water incorporated with it 
While the mixture is expeditiously conducted into 
forms 41 of a structure Stich as a bridge pie. 
Means for incorporating the water 17 with the 
dry mixture 10c may include a plurality of right . 
and left hand downwardly inclined platfornis 42 
Superposed one above another as indicated in 
Figure 3. The arrangement of the platforms 
may be substantially the Sane as in the well 
known Haines gravity type concrete mixer. The 
Water will preferahly be sprinkled on the down 
wardly flowing mixture froin a plurality of 
sprinkler pipes 43 which may be arranged with 
numerous Sinall sprinkler outlets of any suitable 
kind. The fiow of water will be controiled by 
valves 44. One Sprinkler pipe 43 will preferably 
be positioned near the door or other opening 
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of the car 40 through which the mixture 10c is 
discharged. By this arrangement, the last-named 
sprinkler can also perform when needed, the 
same kind of function as that performed by the 
Sprinkler nozzle 35. . . . - 

in Figure 4, is illustrated how the present in 
vention may be advantageously practiced in the 
erection of tall structures, especially in sections 
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of large cities where street trafic is heavy during 
the daylight hours. In this view, is ShoWn, in 
elevation, a storage bin 50 for the inixture loc, 
which may be brought to the bin in transporting 
containers such as motor trucks (not shown). 
The bin 50 is located near 2, usual elevating to Wei 
51 for a dump bucket 52 of a well known type, 
and preferably is arranged so that the mixture 
10c in it may be discharged by action of gravity 
through a chute 53 into the bucket when the lat 
ter is lowered in a usual way. Water may be ill 
corporated with the dry ingredients as described 
hereinbefore, or any other Suitabie Way, after 
each bucket load of the mixture 10C is dumped 
into the downwardly inclined chute 20. By this 
arrangement, it is unnecessary for the builder to 
perform the work of lifting the water in the coin 
Crete from the foot of the tower to the chute 20 
as Would have to be done if the concrete WaS 
mixed as has been done heretofore. The pres 
sure of the water will, in inost cases, raise it to 
the chute. 

Provision of a bin 50 at the site of the StraC 
ture large enough to hold a Supply of the inixture 
i0c sufficient for a day's run affords an adv3.in 
tage which is very desirable in many cities. The 
necessary supply of the mixture 10c for a day's 
concrete work can be transported to the bin 50 
from the biih L4 during the late hollis of the night 
before, when street traffic is very light. This 
makes for rapidity and economy in transporta 
tion of the mixture, and also provides a, Safe 
guard against the poui'iing of the concrete being 
stopped at a time when it would result in unde 
sirable joints being made in members of the 
Structure. 

In the construction of long high concrete walls 
and like Structures, my new method of prepar 
ing coincrete can be advantageously practiced as 
is indicated in Figure 6. The mixture i0C is dis 
charged from a rear dumping truck 60 onto a 
belt conveyor 61 which may be of the well known 
portable elevatiing type and which conveys the 
mixture to a Wetting device 62 which may be of 
the screw conveyoi type. 
AS can be readily seen, the Wetting device 62 

can be innounted by means (not shown) on the 
usual frame-Work (not shown) of the conveyor 
61 So that the discharging end of the device can 
be readily positioned above forms 63 at various 
points along their length. The dry mixture can 
uSulally be handled more satisfactorily by a belt; 
conveyor than green, plastic concrete since it is 
not So heavy, and also it does not stick to the 
belt and cause the latter to need constant clean 
ing While being used. 

It Will be understood that any Suitable fornia 
of Wetting or Sprinkling nieans may be used for 
adding Water to the dry mixture of Solid concrete 
ingredients Without departing from the broad 
SCOpe of ray invention. 

It can be readily Seein that according to my in 
vention the quality and proportioning of a quan 
tity of the solid concrete ingredients 10c can be 
satisfactorily inspected at the ceintral plaint and 
again at the job before Water is applied to the 
mixture. And should a quantity of the mixture 
10c which appears unsatisfactory in any palitic 
ular be brought to a job, plenty of time, even up 
to several days, can be taken to test and decide 
on the quality and fitness of the mixture before 
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mixing water with it and depositing the resultant 
product in the form.S. 

Valiations inay be resorted to Within the Scope 
of the invention, and portions of the improve 
inent may be used without others. 
Having thus described ny invention, I claim: 
i. The method of preparing concrete for build 

ing a structure consisting of thoroughly drying 
concrete aggregate, mixing dry cement with the 
dry aggregate in a central mixing plant distant 
from said structure, storing the mixture of dry 
cement and dry aggregate in a dry bin, applying 
heat to said inixture to maintain it in a dry Con 
dition, transporting said mixture in bulk in a dry 
container to a point adjacent said structure, Con 
veying said dry mixture fron said adjacent point 
to said structure by conveying and agitating 
means, and sprinkling water on Said mixture as 
it is agitated and moved from said adjacent point 
toWaid Said Structure. 

2. The method of preparing concrete for build 
ing a structure consisting of thoroughly drying 
the concrete aggregate, imixing dry cerinent With 
the dry aggregate in a central mixing plant dis 
tant from said structure, storing the mixture of 
dry aggregate and dry cement in a dry bin, main 
taining said mixture in a dry condition, trans 
porting in a dry container the mixture of dry ce 
ment and dry aggregate, in bulk, to a point ad 
jacent the site of said structure, moving Said dry 
mixture from said adjacent point to Said struc 
ture through a screw conveyor device wherein 
said mixture is exposed to falling Water and 
sprinkling water on said mixture in Said con 
veyor. 

3. A plant for producing a dry mixture of ce 
ment and concrete aggregate including drying 
devices for drying said concrete aggregate, a dry 
storage bin for keeping therein the dried aggre 
gate, said bin having an intake opening in its 
upper portion and an outlet opening in its lower 
portion, said bin being positioned Irelative to said 
drying devices so that said dried aggregate may 
be discharged by gravity from Said devices 
through said inlet opening into said bin, a mixing 
machine having its receiving side positioned ad 
jacent said outlet opening, a Second dry storage 
bin adjacent the delivery side of Said mixing ma 
chiine, said second bin having an outlet and a 
receiving opening positioned to receive the miX 
ture discharged from Said machine, and Inneans 
for applying heat to the contents of said bins for 
maintaining the contents in dry condition. 
4. The method of preparing concrete for build 

ing a structure consisting of thoroughly drying 
the concrete aggregate, Storing Said dried aggre 
gate in a dry bin, applying heat to said Stored 
aggregate preparatory to removing the same from 
said bin, mixing dry cement with said dry aggre 
gate in a central mixing plant distant from Said 
structure, storing the mixture of dry cement and 
dry aggregate in a dry bin, applying heat to said 
mixture for maintaining it in dry condition, 
transporting Said mixture in bulk in a dry Con 
tainer to a point adjacent said structure, con 
veying said dry mixture from Said adjacent point 
to said structure by a conveying and agitating 
means, and Sprinkling Water on said mixture as 
it is agitated and moved from said adjacent point 
toward Said structure. 

WILLIAM W. LILARD. 
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