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15 It may be hel pful to understand what is nmeant first. by the terns
"cenment" and "concrete,"” and, consequently, what is neant by the

phrases "cenent additive" and "concrete adm xture." The term "cenent"
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refers to one that hardens by a chem cal interaction with water.
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Background of the Invention

15 It may be helpful to understand what is meant. first. by the terms “cement” and
“concrete,” and, consequently, what is meant by the phrases “cement additive” and
“concrete admixture.” The term “cement” is used generally to refer. to Portland
cement, which is a hydraulic cement, produced by pulverizing clinker consisting
essentially of hydraulic calcium silicates, usually containing one or more forms of

20  calcium sulfate as an interground addition. The term “hydraulic cement” refers to one
that hardens by a chzmical interaction with water. A “cement mortar” is a mixture of
cement, fine aggregate (e.g., sand), and water. However. the term “concrete” is used
herein to refer to a mixture prepared from a cement (acting as a hydraulic binder). fine
aggregate (e.g., sand), course aggregate (e.g.. gravel). and water which is added to

25  initiate the hardening of the cement binder.

A “cement additive” is a material used to facilitate the manufacturing of the
cement or to improve its quality. Cement additives have several uses, for example,
such as (1) grinding aids to enhance the efficiency of the mineral grinding process
(including clinker) and to improve the flowability of the ground material, or to prevent

30 phenomena known as “pack set” or “silo set”; (2) quality improvers to change the set
time of the cement; (3) workability improvers to reduce the water demand of the
cement and/or to increase its workability: (4) masonry/mortar additives to improve the

workability cemems intended for use in masonry applications (as well as to entrain
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The term “concrete admixture” as used herein and after shall also mean and
include admixtures for masonry concrete as well. A masonry concrete mix is one
having a low moisture content. Some of the reasons for using a masonry admixture

20 are: (1) to reduce the passage of water through the finished unit; (2) to improve the
appearance of the end product; (3) to lower production costs; (4) to reduce production
losses due to breakage; and (5) to reduce wear on the production machinery.

Typically, cement additives and concrete admixtures are sold as a “finished
product” shipped in a tanker truck having a number of compartments containing other

25 finished products, or they are shipped in drums, in “totes™ (e.g., 300 gallon plastic
barre}s), or in other bulk forms. The term “finished product” means that the additive
or admixture is comprised of a blend of “raw material” components. Raw admixture
materials, for example, may include lignosulfonate, corn syrup, an amine, etc. which
is either mixed with water and/or another raw material.

30 Summary of the Invention

The present invention provides a novel process and system for manufacturing

finished cement additives and/or concrete admixture products at a destination site,
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manuf acturing site. A "destination” site may or exanple, a

new or renand/oneonsiete pdmertus moduets Ry be shipped wpethbewith thefrinie-mountediher e
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the inventimgg ﬂa?ﬁ’eorlﬂf itsd1Pb¥ Stfached to, or fanction as, the frame of the vehicle; this may

be accomplished simply by placing the frame or skid on wheels or on a truck frame,

15 or using a truck frame to which the tanks, pump equipment, and wheels are mounted.
In exemplary embodiments in which the pumping equipment is placed on
wheels, the invention will allow a manufacturer to custom blend cement additives
and/or concrete admixtures, for example, at a remote destination site or at a
customer’s plant. The manufacturer can test and adjust the finished cement additive

20  or concrete admixture product at the site, based on customer needs, quality control
data and other factors. Use of quality control units permit monitoring of physical
characteristics of finished product such as total solids, viscosity, specific gravity, pH,
and other characteristics, and facilitates adjustments to the product, if needed, at the
destination site.

25 The significance of the ability of the present invention to permit the
manufacturer to dispense, blend, monitor, evaluate, and adjust the manufacturing
process conveniently is bestowed by the ease whéreby local variables such as the
quality and type of hydraulic cement or limestone, aggregates, water, or other factors
may be considered at the destination site. For example, a manufacturer can avoid

30  spending time taking information or samples back to the usual manufacturing plant
and then returning to a customer’s site. The manufacturer can make quick and

important adjustments to the raw materials, blending ratio(s), or physical
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physi cal  gpecific gravity, or other physical properties, can be mounted on the3frame, so that the
finished cement additive or concrete admixture product or even any raw materials can
be monitored or adjusted.
20 Further exemplary systems and processes comprise using a central processing
unit (CPU), such as a laptop, hand held unit. or process logic controller, which is in
electronic communication with valves and pumps on the frame, and optionally one or
more quality control units, to provide control and/or monitoring of physical
characteristics of the finished cement additive products, concrete admixture products,
25  or any of the raw materials. These can take place at the destination site to permit the
finished product to be adjusted or modified.
| Especially preferred is the use of a skid (e.g., 2 wooden, metal, plastic, or
fiberglass board or platform) for mounting or securing at least two pumps for
transferring raw materials from the tanks into a blender that is preferably also
30  mounted on the skid. The skid can be sized for manual loading onto a truck or trailer,
into a van, or into a carton or box for various modes of transport, such as by boat or

airplane. The tanks containing various additive or admixture raw (or finished)
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Brief Description of the Drawings

A better comprehension of the following detailed description of exemplary
embodiments of the present invention may be facilitated by reference to the appended
20  drawing, wherein
Fig. 1 is a schematic diagram of an exemplary mobile manufacturing system
and process of the present invention; and
Fig. 2 is schematic diagram of a further exemplary mobile manufacturing

system and process of the present invention.

Detailed Description of Exemplary Embodiments

As shown in Fig. 1, an exemplary process and system 10 of the present

invention comprises providing on a frame 12 such as a truck frame, trailer frame, a

skid (e.g., board or other movable or platform), or other mobile structure, two or more

30  separate transport tanks (designated for example as at 14, 16, 18, 20, and 22)
containing at least two raw materials for manufacturing cement additives and/or

concrete admixtures, which are preferably provided in a liquid flowable form (in
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desired. making into solutions), calctum bromide. sodium thiocyanate, corn syrup. sodium

sarcosinate, calcium or sodium lignosulfonate, lignin, alcohols (e.g., glycols and
glycerols), phenols, alkanolamines and th;ir acetate or formate salts, formic acid,

15 acetic acid, anhydrous caustic soda, sodium hydroxide, potassium hydroxide, sodium
linear alkylate sulfonate, formaldehyde, silica, a diglycinate, polymers containing
oxyalkylene, calcium formate, formic acid, siloxanes, surfactants, resins and resin
acids, and rosins and rosin acids, polyacrylic acid, polyvinyl pyrollidones, mixtures
and derivatives of any of the foregoing. Further raw materials may be described

20  hereinafter.

It is contemplated that transport tanks 14, 16, 18, 20, and 22 can be used for
transporting and delivering at least two different raw materials, and preferably two to
six or more different raw materials that can be blended with water and/or each other at
the destination site to provide a finished cement additive or concrete admixture.

25 The transport tanks can be fabricated from metal, plastic, fiberglass, or other
material which is not degraded by the particular material contained therein. The term
“tank” is used herein to designate a container which can be a barrel, box, bag, or even
collapsible (partially flexible) structure. In embodiments of the invention wherein a
skid-type frame is used for mounting pumps, at least one blender, and other

30  equipment, the tanks may be shipped or transported separately to the destination site,

and connected to the pumps by hoses or pipes. For example, Fig. 2 illustrates the use
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- There may be instances in which a raw material can be dispensed directly into
a holding tank at the customer site without having to be adjusted or diluted by
addition of water or without being combined with another raw material. (However,
this does not mean that a directly added material is thus not a “raw material” for

15 purposes of the present invention).

As shown in Fig. 1, valve and/or pumping devices such as designated at 24,
26, 28, 30, and 32, are provided for feeding raw materials into a blender 50 where
they are thoroughly mixed before being dispensed as final product into, for example, a
delivery tank at the destination site (e.g., new or remote manufacturing facility) for

20 subsequent shipment to a customer or directly into a customer’s tank 60 located at the
customer’s site. The blender 50 may be a static design, such as an elongated
compartment having internal baffles or structures for facilitating the mixing together
of various raw materials fed by the pumps (24, 26, etc.), or it can be a motorized shear
mixer type that may optionally be computer controlled (50).

25 In further exemplary embodiments of the invention, at least one quality control
uqit, such as a total solids measuring device 52, pH measuring device 54, viscosity
measuring device 56, and/or specific gravity measuring device 58, is employed for
ascertaining, determining, measuring, and/or confirming physical characteristics of
the final cement additive or concrete admixture product, or of one or more of the raw

30  materials used for making the product. Final additive or admixture product can be
thus checked before or after being dispensed into the customer’s holding tank 60 or
into a further tank to be shipped to a customer. A pipe or hose 59, which preferably
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transport tanks can be fabricated fromnetal, plastic, fiberglass, or other
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30 equi pa&bmolamimes aad eimeoyreppondingniakish sodium anspeiume ghlgugm and e¢r5aut o the
destination Es’ ed and connected to the punps by hoses or pipes. For
exanpl e, FFPOBYd%S st rates the use

20 Workability improvers are cement additives used for reducing the water

demand of cement or to increase its workability. Common raw materials include
lignins, sodium gluconates, lignosulfonates. naphthalene sulfonates, and polyacrylic
acid polymers having oxyalkylene groups.
Masonry and mortar additives are cement additives used for improving the
25  workability of cements intended for use in masonry applications. Such additives are
also used for entraining air, increasing water retention or board life, controlling set
timé, providing water resistance or increasing early and/or late strengths. Common
masonry/mortar additive raw materials include salts of wood resins, fatty acids, tall
oils, and polymers such as polyvinyl acetate, polyvinyl alcohol, hydroxypropyl
30  substituted polysaccharides, or mixtures thereof.
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initial set of mortar, concrete, or grout when difficult conditions of placement occur,

or when problems of delivery to the construction site arise. or when time is needed for

15 special finishing processes. Most retarders also act as water reducers and can also be
used to entrain some air into mortar or concrete. Common raw materials include
lignosulfonates, hydroxylated carboxylic acids, lignin. borax, gluconic, tartaric, and
other organic acids and their corresponding salts, and certain carbohydrates. A
retarder manufactured under the brand name DARATARD® is available from W.R.

20  Grace & Co.-Conn.

Air detrainers are additives or admixtures used to decrease the air content in
cement or concrete. Tributyl phosphate. dibutyl phthalate, octyl alcohol. water-
insoluble esters of carbonic and boric acid, and silicones are some of the common raw
materials that can be used to achieve this effect.

25 Air-entraining additives or admixtures are used to purposely entrain
microscopic air bubbles into mortar or concrete. Air-entrainment dramatically
improves the durability of mortar and concrete exposed to moisture during cycles of
freezing and thawing. In addition, entrained air greatly improves the resistance of
mortar and concrete to surface scaling caused by chemical deicers. Air entrainment

30 also increases the workability of fresh mortar and concrete while eliminating or

reducing segregation and bleeding. Raw materials used to achieve these desired

effects include salts of wood resin; (Vinsol resin); some synthetic detergents; salts of
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reduce the water content of a mortar and concrete mixture by approxunately 5% to

15  15%. (See Water Reducing admixtures discussed above).

Superplasticizers are high-range water reducers, or water-reducing
additives/admixtures. They are added to mortar and concrete to make a high-slump
flowing composition, thus reducing the water-cement ratio. These
additives/admixtures produce large water reduction or great flowability without

20 causing undue set retardation or entrainment of air in mortar and concrete. Among the
. common raw materials that can be used as superplasticizers are sulfonated melamine
formaldehyde condensates, sulfonated naphthalene formaldehyde condensates, certain
organic acids, lignosulfonates, and blends thereof. Superplasticizers may also include
polyacrylic acid polymers having oxyalkylene groups are especially preferred, and are

25 commercially available from W.R. Grace & Co.-Conn. under the tradename ADVA®.

Colorants may be natural or synthetic in nature, and can be used for coloring
mdrtar and concrete for aesthetic and safety reasons. These coloring admixtures are
usually composed of pigments, and common raw materials include carbon black, iron
oxide, phthalocyanate, umber, chromium oxide, titanium oxide, and cobalt blue.

30 Corrosion inhibitors in concrete serve to protect embedded reinforcing steel
from corrosion due to its highly alkaline nature. The high alkaline nature of the

concrete causes a passive and noncorroding protective oxide film to form on the steel.

10
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15 soap, and vegetable or animal glue, saponin or hydrolyzed protein.

Permeability reducers are used to reduce the rate at which water under pressure
is transmitted through concrete. Raw materials include silica fume, fly ash, ground
slag, natural pozzolan water reducers, and latex. Pozzolan is a siliceous or siliceous
and aluminous material, which in itself possesses little or no cementitious value.

20 However, in finely divided form and in the presence of moisture, Pozzolan. will
chemically react with calcium hydroxide at ordinary temperatures to form compounds
possessing cementitious properties, and thus is a common raw material for making
permeability reducers.

Pumping aids are added to concrete mixed to improve pumpability. These

25  admixtures thicken the fluid concrete, i.e., increase its viscosity, to reduce de-watering
of the paste while it is under pressure from the pump. Among the common raw
materials used for making pumping aids in concrete include organic and synthetic
polymers, hydroxyethylcellulose (HEC) or HEC blended with dispersants, organic
flocculents, organic emulsions of paiafﬁn, coal tar, asphalt, acrylics, bentonite and

30 pyrogenilc silicas, natural pozzolans, fly ash and hydrated lime.

Bacterial and fungal growth on or in hardened concrete may be partially

controlled through the use of fungicidal, germicidal, and insecticidal admixtures

1
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9 :

on the masonry units. Common raw materials include calcium stearate, zinc stearate,
20  butyl oleate, and tall oil fatty acids.

It is further contemplated that all known raw materials and finished cement
additive and concrete admixture products may be used in the manufacturing process
and system of the present invention, preferably in their liquid form. Thus, further
exemplary systems and processes of the invention involve the use of water

25  (represented by the faucet at 88 in Fig. 1) provided or sourced at the destination site
(which could be the user’s remote manufacturing facility or it could be a customer’s
site such as a cement grinding plant or concrete-ready mix plant), to adjust raw
materials or finished product. Accordingly, a valving/pump 82 device and/or
metering device 84, and optionally an on-board water holding tank 86, is provided on

30 the frame for the purposes of allowing water 88 to be added (preferably at a
controlled, monitored rate/amount) into the blender 50, to be combined with one or

more raw materials, and/or to permit raw materials in the tanks or in the blender, or

12
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ADVA[ 1 1] . plender (e.g., static mixer) 50 which permits the raw materials to blend together to

provide a final cement additive or concrete admixture product in accordance with the
customer’s order. Preferably, a central processing unit (“CPU”) 70, which is mounted
on the frame (truck, skid, or trailer), or which is provided in the form of a “laptop”
20 computer, a hand-held computer (e.g., such as that available under the “NORAND”
trademark), or process-logic-controller, is electronically connected (e.g., by hard-
wiring, remote control, or other known means) to valves and/or pump devices {e.g..
24, 26, 28, etc.) and metering (e.g., flow meter) devices (e.g., 34, 36, 38, etc.) so that
the separate amounts and/or rates of raw materials dispensed from the transport tanks
25 (14-22) can be monitored or tracked. For example, a customer profile or pre-order
information can be stored in computer memory (e.g., 2 memory location designated as
at 72) and accessed by the CPU 70 which can send appropriate signals to the pumps
(24-32) and metering devices (34-42) so as to have the appropriate amounts of raw
materials introduced into the blender 50 and/or directly into a customer’s holding tank
30 60 or other container. The CPU may also be connected to pumping or metering

devices for controlling the amount of water, which may be provided or sourced at the

13
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Gas f or nmerts make agpstientsomphayisetconfian ¢hessitmationrbefordptoceeimgatorkispehse and
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gas-form ng nmat-gr.l f 'géﬂre. Raw
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gl ue, sapadndidatsnshfrekhofhy ztethi polideimeasuring device 52, pH measuring device 54,

15 viscosity measuring device 56, and/or specific gravity measuring device 58 and
provide visual indications on a monitor. The CPU 70 can be programmed to signal an
alarm if the quality control units provide a signal that indicates that one or more of the
physical characteristics of the customer’s profile 72 or specifications are not being
met; and the CPU can be programmed to send signals to the appropriate valve/pump

20 (e.g., 24-32) or metering device (34-42) to shut off or increase the flow of a particular
raw material 14-22 and correct the situation. The quality control units 52/54/56/58 are
preferably located on the frame 12, and may be removable therefrom, if desired, so
that they can be used to test the contents of the customer holding tank 60 as well.

In further exemplary systems and processes of the invention, the transport

25  holding tanks (e.g., 14, 16, etc.) have volume sensing means which provide an
indication of the volume of raw material in a transport tank or may provide a signal to
the CPU 70 corresponding to tank volume. Thus, the CPU 70 may provide an
indication, such as through a print-out or monitor display (not schematically
illustrated) to the operator or driver regarding raw material levels (amounts remaining)

30 in each of the tanks (e.g., 14, 16, etc.).

In further exemplary processes and systems of the invention, the manufacturer

or operator may determine, such as before or after a given product manufacturing run
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concrete Sensity eans 1 the tgrtxkuéé that sufficient water is at hand. After unblocking valves

and connecting the appropriate hoses, the operator uses the CPU to initiate the
manufacturing process. A set of instructions can be provided to the CPU either
inputted directly or from the customer profile data storage 72 (which may be initiated

20 by scanning the bar code 62), whereby a number of operations are initiated and
monitored: such as the opening and closing of valves and/or the operation/speed of
purnps; the flow rate of all raw materials: the total flow of the raw material or final
cement additive or concrete admixture product into the holding tank 60; and any or all
quality control functions (e.g., 52, 54, 56, 58) are also initiated and monitored,

25 In still further exemplary systems and processes of the inventton, the CPU 70
is programmed with logic to permit step change addition (or decrease rate addition) of
raw materials from any of the transport tanks 14/16/18/20/22 to meet end
specifications. The CPU 70 can also be programmed to close valves, shut pumps,
and/or provide visual and/or audible alarms if a desired condition (e.g., a quality

30 control characteristic such as total solids, pH, viscosity, specific gravity, etc.) is not

being met. Safety kill-switches can be installed near the laptop or hand-held control
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the user's renpte manufacturing facility or it could be a custoner's

site such as aSuHrfBrthergpxemiang sydtems 1@and processeeof &ﬁd;xvemtmnphmpc)ratet 0

adj ust rials or. f| ni shed pr.od Accor di ngl a val vi ng/ punp
82 devi ce%&?‘bf’f@ﬁﬁar FEREIAtoRs, fo. Bergjt. fgﬁ&xﬁ‘ﬁﬂ%ﬂéﬁ @%H‘ foroato8r d wat er
hol di ng tap | | owi ng
wat er 88 to&b B{tg?“e"ﬁg%% §/i’,i§'temr:§1)pSﬁ c(xgtafﬁ%r hﬂ{ﬁ H]ﬁdl Wgﬂ%%sr’ ?t{cf et .

r at e/ anounicketi mfo%mhﬂilm lebefiheationd of dedivesy, Qﬂdhbthlae thfgdnidtionne bekhared withnor e r aw

materials, and/or to permit raw materials in the tanks or in the bl ender,
or 15 other such systems 10 or even with a sales office. soqthat national or regional

information (such as pertaining to customer orders. profiles. usage, problems if any)

can be stored, transmitted, monitored, gathered. and/or analyzed. The system permits

the operator to determine what formulation products can be produced with the

remaining on-board inventory, and can confirm if next delivery is possible. The
20  operator can then drive to the next customer site and repeat the process.

As shown in Fig. 2, another exemplary system 10 of the present invention
provides further capabilities and flexibility in manufacturing cement additive and
concrete admixture products at a destination site. The exemplary mobile concrete
admixture manufacturing apparatus 10 or system comprises at least two, and

25  preferably three or more, tanks (14, 16, 18) each containing a raw material different
from the raw material contained in the other tank or tanks; a frame such as a skid 12
(e.g., wooden, metal, or plastic board, platform, or other frame) for mounting and
transporting, as an integral unit, at least two pumps (e.g., 24, 26), each of which is
operative to transfer raw material from the tanks into a blender 50, which may
30  optionally be also mounted on the skid 12. A large number of tanks can be
transported or shipped separately to the destination site. Conduits such as hoses or

pipes are used for connecting the raw materials (e.g., 14, 16, 18) to the skid-mounted
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20  of materials being pumped into the blender 50. meters (104, 106, 108) for metering or

monitoring the amount or flow rate of materials being pumped, and an optional
junction box 100 for electrically connecting the pumps. valves. and/or flow meters to
a computer processing unit (CPU) 70 which is preferably also mounted on or secured
to the skid 12 or otherwise electrically or electronically connectable to the rest of the
25  system at the destination site. (The terms “electrically” and “electronically” are used
synonymously herein even though the latter term may suggest the use of remote
controls). The resultant skid-mounted system can be made small enough in size that it
can be transported along with the tanks in the same kind or size of shipping cartons or
barrels used for shipping the raw materials. The skid 12 can otherwise be placed in a
30 van, trailer, boat, airplane, or on a flat-bed truck or trailer, or on other conveyance

means for shipment to the destination site (e.g., remote manufacturing outpost).
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because the individual components can be selected, adjusted, and calibrated to work

15  together efficiently as a system before they are sent to the destination site. The
components also provide standardization in that the components may be more easily
replaced or otherwise repaired because the entire component or parts therefor may be
obtained from one vendor or source. In further exemplary embodiments, the pumps,
blender, and optional valves and flow meter, and other equipment (e.g., quality testing

20  units generally designated as at 53, power supply 110) can be electrically connected to
the CPU 70 which is or can be programmed to operate the system and/or to a junction
box 100 to which the CPU is or can be electrically connected for operating and/or
monitoring the individual system components.

The components are preferably chosen, mounted, and arranged for maximum

25  systems accuracy and/or efficiency. If the pump 24 is a positive placement pump
(e.g., piston type), then the valve (34) and flow meter (104) are not essential, because
piston pumps are more precise than other kinds of pumps, although the use of the flow
meter might be advisable as a means for confirming the amount of material pumped
and providing information to the CPU for customer billing purposes. Accuracy would

30 be attaingd by the use of piston pumps because the precise volume of material pumped
is calculated based on the number of strokes and volume displaced per piston stroke.

Moreover, the flow of material stops when the piston stops so that valves are not
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by the operator (as inputted into a computer memory location), and the CPU 70 would

15  then send an appropriate electrical output signal to the pump 24 or control valve 34,
thereby increasing or decreasing, and thereby adjusting, the amount or flow rate of
material actually being pumped to the blender 50.

It is believed by the present inventors that the exemplary mobile additive
and/or admixture manufacturing system will bring enormous positive benefits to the

20 concrete and building industry with the potential for expanding it globally., For
example, tanks of various raw materials and the skid-mounted equipment can be
transported by truck, wagon, helicopter, boat, or other transportation means to a
remote, desolate, or underdeveloped area or country. Variations due to the quality of
the limestone mixed at a plant or the cement used at the site, the quality and nature of

25 the fine aggregates (sand) and course aggregates (e.g., gravel) at the site, and the
nature of the water (e.g., hardness or softness) would mean fewer problems for the
manufacturer to worry about, since the computer could be programmed to take these
factors into account.

In a preferred admixture manufacturing apparatus and method of the invention,

30 the CPU 70 is electrically (or electronically) communicative with a first memory
location into which are stored formulation parameters to enable the CPU to control the

flow rate or amount of raw materials transferred by the pumps. The CPU is preferably

19



custonmer orders can be filled with current inventory, facilitating the
ability of Qt}g/l{uqs operator to choose which of the next cusp@fBsosphias
shoul d be ¥ rgeted for filling orders. o The process for ..
filling acleoticaliy comminicating Wit eetedond orenentz ipeationpintqayhich are storade CPU
(e.qg., lapt to | cul ate the batch, si.ze and_copfirmithe raw,materi al
Guant |t 1 oSugiher, Biite HRiFRISTers: erhats MedHBap! GGOAY P NoWAREER IBER. | o
required. Iyt b | 5 ' t ank 86
or- ot hor i Sa s ApoBIRE o cath EApARAL 14 b blaiacl Togift o bdce ik SeSthd

suf fi ci entfinighed produchtetdiptodenablet the CRbito cknng thealfloesrate or amoudntcefimasct i ng
the appropriate hoses, the operator uses the CPUto (pitiate the

manuf adt urRaierials sansierred bysthe pymps i a¢eqrdanss withdhe precHicatioRpeef the Jaher cpu

ei t her cu Hr%%{d@xd directly or fromthe custoner profile data storage 72
(which may be irnrtrated 20 by scanning the bar code 62), whereby a nunber
of operations gtg possibletcdisédithect a rawilitériil £ eink SEGH tBS syiemOoeMmd & and

cl osing of val ves and/or the operation/speed of punps; the flowrate
of all ravhooktuprinsther tankecantainingfd differsit rave materialin erdenito onakki different

cement additive or .concrete agm]%sture 1_produ t into the holdi g\r%gt nk 60; and
any or al |cement aggitiyq of, congrete XFHRe; PTOAUCts drogn thessamessystey amtlgywhere, 5| o

initiaed : Ltor: : ' ens and
proceces ek, 1S aduidble to el G hubliralyg Hol Bk KEERL 3 brRal 7%
permt st aposshwagmindttbint | This ety bledseasehratty puadingi thehosd or pipe in rthev
materials fromany of the transport tanks 14/16/18/20/22 to neet end

speci f i catasirnlarine (errthe potug systamdbdestrabled By Using qompressegdair apdfoFenaters hut
punps, ar ' | I 14l I | desi r,ed

condi tion l_zrgf.‘ega{i’?é’ao n&%?‘?"{‘gg%% 1Sé(giéca)erd\t ro p%%a?i;b%t%p ?8‘?."?5‘%30 ¥ %@d tOBfrgfk sol i ds,
PH, Vi scosfiof Yhis pResé. CTHE @éi dfYa s@fafatd, dedidA®d air supplPiiliOenBle. cloai-&} ¥
kKill-switches can be installed near the |aptop or hand-held control

unit (¥ g.operaionsito accurhwitowd interfeting withpbe snanyfasteringsepargionhofi valvesy t he
system 10

pumps, or other components which may be pneumatically operated by compressor(s)
on the truck or skid. In other words, it is preferable to isolate air sources used for
cleaning operations and for manufacturing operations. An on-board pump used for
providing water into the blender 50 may also be used for pressuring water for cleaning
20  or purging purposes.

As modifications of the invention may be evident to those of ordinary skill in
the art in view of the disclosure herein, the scope of the invention is not intended to be

limited by the foregoing examples.
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manuf act uri ng. @enentThﬁd‘gP?’i"“b’é Ogﬁ%‘m_tl ‘Sheéﬂﬂé?' téa“éed?ﬂ’?&rﬁfﬁaﬁlf’éduct s at a
destination sitsge. Thﬁe"ﬁﬁ;ﬁ%@sr ¥f BRRh | L fERF Bfprising cRRX E4EQed frogn

manuf act uri ng apparatus 10 or system conprises at [east two, and 2

pr ef enabl ypipdsrarchases mherby tsardkat 1edst twa pumip8 )are &t komonimiiatipmgvith sadvamat eri al

di fferent fromthe raw n:%terial contained in the other tank or tanks;
a frame sUe3t 5o wpokscontaiping said raw matenalyoden, metal, or plastic board,
platform or other f At i transporting, as an
integral unit, J{Jit | east %‘I’S‘%ﬁ%@eﬂg’.‘ﬁ%a 26), each of which is
operative to trsaibtenentaydditiedr aral selactd froa paARdBgi 4ty qudliterigprovets, whi ch
may 30 optionally be also mounted on the skid 12. A large nunber of tanks
can be  workpbilithdmPEYeE: DAIBRYmostah Additery sloryhaiaeess. ahtd onixturee.
Condui s such gas. hoses or pi pes are used for connecting the raw
rraterizf’gl S tgggﬁla’%ni4 16, 18) to the skid-nounted

said concrete admixtures are selected from accelerators, retarders, air

detrainers, air entrainers, alkali-reactivity reducers. bonding admixtures, water-
reducing admixtures, superblasticizers, colorants. corrosion inhibitors, dampproofing
admixtures, gas formers, permeability reducers, pumping aids, fungicidal admixtures,

25 germicidal admixtures, insecticidal admixtures, or a mixture thereof.
5. The apparatus of claim 1 wherein said at least two tanks each contains
a raw material comprising a molasses, sulfonate, melamine sulfonate formaldehyde
polymer, naphthalene sulfonate formaldehyde polymer, calcium chloride, sodium
chloride, amines, alkanolamines and their corresponding salts, tall oil, tall oil fatty
30 acid, fatty acids and their derivatives, calcium stearate, zinc stearate, butyl oleate, fatty
esters and their derivatives, sodium gluconate, dyes, formic acid, sucrose, sugars,

glucose, sodium nitrite, sodium nitrate, calcium nitrite, calcium nitrate, calcium
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%LI60W netewq%gﬁggsl(()? °6 1(2)3 ammm Iﬂlmﬂll\[wﬂurvggv?sml(?p%%igﬁi;ggr :Bldy
|

nount ed o d). The integral® ¢ nit corrprl sing the skid 12 and ~."-
vari eus pbropsde, njodam thmymatﬁercoonnmpea@dmm saewm@tpermlc(walqre@dmmmm .

1 th b t 1 th
I A Rl T e s A A R
Th kid h )

e skid L H@Béo@alt, $0HAVISy Rék s s@%ﬁ %Wg%ﬁg%%hn%%@l tsBifo t at is

preferably connected to t'he pu er equi'pnent (val ves

flow fdfﬁiakfehyd@@ﬂjcamlglybma& pelyeme}s comtdihiag oxhalkglest, ealchin cfémmabf; used in
renote areas where electricity is i nadequat e or unaval | abl e.
furthef eforode meids siloxanes,pBiREctantspsesinsiand 15 @gids, FSES\aNdarashs aﬁé&er ed

ol ctri o PobRgyls Sid: PRYRHEE RS, RaEE SIS rkBvingt BR8P0 be
hooked t 0 ,g1yAHEA aethdte, ;;My»ﬁ,mtamhbp psby§éceﬁa:ide§ Jaﬂﬂﬁbfﬁélaélbﬁ bRHADSrgahicval ves.

In a t fuck- mount'ed ‘system (Fi g. . the truck or vehicle engi ne itself
may be usacids and their ozunesponyx@w sdtseccarhohﬁdlrage.nph@pbatcas qvhthqlntﬁauw«ater—or
pneumatic system for 15 , ang. val ves. ri ety of approaches
are ther efi®P ﬁ%térﬁpﬂ ag?f’“?‘b %gﬁféi’ iasigs é @ones sy%;ﬂcr FiEneRptss pltsvel i ous
conponent d for
mount ﬁﬁg E%llf?nateq ll%nm salts:r E'Ppe?}f)'lgm}%%gg ohl?a a'lé?talsz%‘atg/aﬂnphd t}gil (Zi?s 26,

28), one Qgidev4rd hieﬁndafss aﬁmer@éndnsmﬁr&:esarsdlts of subfoh&ed apidrevasionequi pnent
such as valves (34, 36. 38) for controlling the anpbunt or rate 20 of

material s pl@ézqigwpﬂméu 841waéumheblwéme¢e dag. salé% @frlsth(uyomd lmalm TOBYerf or
metering Qr or, fl rials_being

o amaipsd e Ak, ST BRRe copAYER: Snbhn BRiEE! 9% BxlELC ng
the punps.phvplocsanat@nai®er, | LOmIBhebRIdEO titanjum oxide, cobalt blue, sodium

15 benzoate, fluoroaluminates, fluorosilicates, vegetable glue, animal giue, saponin,
hydroxyethylcellulose, organic flocculents, paraffin emulsion, coal tar, bentonite,
silicas, fungicides, germicides, insecticides, and mixtures and derivatives of any of the
foregoing.

6. The apparatus of claim 1 further comprising a computer processor unit

20 electrically or electronically connected to said at least two pumps.

7. The apparatus of claim 6 further comprising a junction box for
connecting said computer processor unit to said pumps.

8. The apparatus of claim 1 further comprising a computer processor unit
(CPU) that is electrically or electronically communicative with a first memory

25 location into which are stored formulation parameters to enable said CPU to control
the flow rate or amount of raw materials pumped by said at least two pumps.

9. The apparatus of claim 7 wherein said CPU is electrically or
electronically communicative with a second memory location into which are stored
customer profile parameters to enable said CPU to control the flow rate or amount of

30  raw materials pumped by said at least two pumps in accordance with relative amounts

of particular raw materials for cement additive or concrete admixture specified for a

customer.
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a conputer processing unit (CPU) 7 ll ﬂml Mﬂﬁum ably al so nounted on or
secured %Qe skid 12 or oth ly or el F@f‘/b@ﬁ/ﬁﬂh'y

connect ablvevot% e rest of the 25 system at’ tRe Hestination site.

terns-"el ectri dé | y"Theeppastes of chimal fiyrthearcempsisig at least WﬂmimmL =7

Contr ol ) CORRTRE L (aRetE% oY Gt Fe e e, eLALEARaALTARaRY Sewh | n

si ze that t%ﬁmc-moﬁ%d%k%&@%@ﬁfehﬁé} aI ong with the tanks in the sane kind
or size of shipping cartons or rels used for shipping the raw

mat eri al s. The Mki d The apparathhef clage Ibﬁrﬁhkﬂeﬁﬁpﬂxsingnfe@brs fenmeteriag|the . boat,
airplane, or on a flat-bed truck or trailer, or on other conveyance

means flor ZRQUBhENate of reWaneateralitransierad by said pumgs inte éatétbtendm uf act uring

out post).

The CPU 70 can Be noiit 2RPasius pEclaim § futher comprisng: oAt Jegstd tB"r‘?n?(I,Yeécfobn site

by a j unctigfroliy tﬁé)&mwfexs sy is@U a8 i&attwo%moﬁseamawna&ﬁuﬁﬁoﬁ%m £9e L0 the
ski d. he skid 12 preferably conprises at |east one punp f

punpi ng wetu@rframe-mosmmdltamkk toshillender,Fagl biendartbeinpt mowmnted ¢ s ﬁ&tnet he

desti nati on mﬁﬁ% or custo r site ipnto 5 the bl ender 50, For exang if a
tank (18) 3n¢ hlgast-Bypaete OTP}?éWf{gﬁbe BTNt ratspf pav material gapefemedibhy hose

or pipgt and the optional valve 38 and fl ow neter
| ol P B

108 are u rofling the rate of water to the bl ender 50. The

skid 12 may 13.al sThdapparavaé of cldimt BY furliet ToRfpeisp A/V%ﬁbut%f PRdcaRt Un' ts
(e..g., for nodifyi n? har dness or softness) if needed.
¥s

use of t heursit elaetrioallysea electnically wounected gritthsaiamipast twalpusmps, s‘aid)av Jeast er s
ot o g vatue ot shf, AN d R P ox P SN 1t OBeIoVE gt R o
desti nati ofyaftibFoeirlg@ansferred by said pumps into said blender are monitored and adjusted.

15 14.  The apparatus of claim 1 wherein said frame is supported by or
mounted on wheels for transporting said frame to a destination site and providing
water thereby to said blender.

15.  The apparatus of claim 1 further comprising at least two valves for
controlling the amount or rate of raw materials to be pumped by said at least two

20 pumps; at least two flow meters for metering the amount or flow rate of said raw
materials to be pumped; a computer processor for adjusting said pumps and valves in
response to a particular signal output from said flow meters; and at least one pump for
providing water at a destination site.

16.  The apparatus of claim 15 further comprising at least three pumps, at

25  least three valves, and at least three meters for metering the amount or flow of raw
materials being pumped into said blender.

17.  The apparatus of claim 16 further comprising at least one quality
control unit operative for measuring at least one physical quality thereof, said quality
control unit being operative to measure total solids, pH, viscosity, or specific gravity

30 of a cement additive or concrete admixture or raw material.

18. A method for manufacturing cement additives or concrete admixtures

comprising:
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systemw || provide greater contr | mm acturing and bl endi ng
process %gzﬁ,ﬁgsuse the indivi dug I‘“ﬂ nﬁ“MML be sel eppefisogehswst ed,
and cal i b™Q work 15 togethet effici &ntfy as a system before they. @re
sent -to the deptaviditgahlesstitwo A each containipgracawsmatiesa for mandfacturing .~
standardi zation . in that the ¢ onents may be nore easily repl aced or
ot her wi se CFREAHVE OF SORECE B Pre conponent or parts therefor may be

obtai ned from : c ' s, the
purps, b1 BRGIR Ll fof Bidhfiing (o (echitibe SATRIRR ol 4P Ko
equi pment phgp§.andqual ity testing 20 wunits generally designated as at 53,

power supply 110) can be electrically connected to .the CPU 70 which is
or canSbe progpwidiag rdlenser fargeqchdng said ahleasidwe rav sraterjalqpumped from  pox

100 to whic e U.is or n.be electricall,y,connected fo erating
and/ or saxgr#)%tﬁoﬁﬁs&d%ﬁgﬁdwg&aﬁmgxﬂgg%lgE%ggx@%tasqemen{a tiveor  “rpe
conponent $oakEcRARERGADI Y chosen, nounted, and arranged for maxi mum 25

systens accuracy and/or efficiency. If the punp 24 is a positive placenent
punp (e.d9, piBeanethypef claimdg futthervainpeisir@4mnountihef saddvtamks en a( 104)
are not essential,, K becays pi ston punps are nore precise than other
ki nds of pf’éﬂ‘ﬁ?sc,‘m'&?”@mﬁ@ﬁ“ ‘he use of the flow met er might be advisabl e

as a Nixans for yponi ia‘;%"@gthw%f%ﬁﬁﬂ% WO%F}L?&“&E%?W&? in said %ﬂﬂs P{iOVi di ng

information to'the or “custoner bilTrng purp _ curacy wou 30 be
attai ned kyast o ¥8% redteddls FOMmAakITRGUNGS 8 e ehthRIdRIVRCoSE N td BdmBtursat er i al
punped . I's calcul ated based on the nunber of strokes and vol une

di spl aced spisk cpinentoradditivek ebeing seleckgs droper grindieg f 2idsy gpalitht emproverst ops
when the pistan.stops _so that valves are.not - necessary, d

bi st on UGS BPERARS PeBAPotanacies ad, 2 direes gediefle

di spl acenmegheledPSdhkttres LEBR! sdlbiR) froblGdkelctat¥RUkdaldErsP B! &ii@RIcss, i Use an
open/ cl ose type valve (34) to ensure that the flow of material stops
when tise pantrpinetspphaliaeattivity réthicers sbdniding adetisturesOwates-reduoingeslgrxiyrdsyt

advi sabl e sinc

o o ek aab sl e B 0507R, J o ETLASLIE, e, 1 o

formers, permeability reducers, pumping aids, fungicidal admixtures, germicidal

admixtures, insecticidal admixtures, or a mixture thereof.
21.  The method of claim 18 further comprising providing at least two
20  valves for controlling the amount or flow rate of raw materials to be pumped into said
blender; at least two meters for metering the amount or flow rate of the raw materials
to be pumped into said blender; and providing a computer processing unit for
controlling said pumps and valves in response to signals from said meters.
22.  The method of claim 21 further comprising providing a first memory
25 location into which are stored formulation parameters to enable said computer process
unit to control the flow rate or amount of raw materials transferred by said at least two
puxhps; and providing a second xﬁemory location into which are stored customer
profile parameters to enable said computer processor unit to control the amount or
flow rate of raw material pumped by said pumps into said blender in accordance with
30 customer requirements.
23.  The method of claim 18 further comprising mounting said at least two

tanks containing raw materials to said frame; and transporting said frame on wheels.
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the bl ender 50. If the punp 2;1 |slﬂm#w|“|“| mulmpe punp (e.g., constant

speed typeyg 99/1074st NEN 2 val LS eonkrol type vacy®s§simg4l _
adj ust apl €) shou} be used for control i ng the ampunt of material =-"-

bei ng-transferrét byAppipsessafor omamfagipring) dinishgd cement gddutive QropencEgie.y, a
fl ow neter d%ﬁ"ﬁnﬁllt"%‘l‘t ta%g"mﬁgﬂ%%‘?ﬁ% l{r%torl ng the transfer 10 anount

or flow ra} SrT al er 50. In a

f eedback syst empro@ididgon @bﬁﬁal(t?@se?ﬁra@@%@%@%@& ohO4) vehinlt 846 an

el ectrical output signal to the CPU 70 in proportion to the anount of

mat er i al bdiffergnt raw mptcmpl; or mauuﬁattusng)mm additives dreonumeadmixtoyesy he CPU 70
with the flow rate, desir

the operator, (a ted intg .a
conput ¢ menor yPIOGAIRE Bhfeas"a?ﬂf P]ﬁéd msaldl%é“%%rfr%ﬁéoraﬁumg
appropri atg %Qxcitrléag?{wd;%‘féﬁiﬁdﬂe&ﬂﬁav}xﬁ hgﬂgpurrp 24 or control valve 34,
t her eby |ncgea5| ng or decreasing, and Aere Yy adj usting, the amount or flow

rate of meprevidig asdters! foy meterifg RhERetbund dor it bendRY rH . materials
It is believed by the present inventors that the exenplary nobile additive

and/ or ad@WWéﬁ%hM@M%@PW@nkWIsmdw least amedlanders positive benefits

to the 20 concyet | di ng . ndustt t for expandi ng
it globally. Foﬁl nc‘i:'ng s&h | Jatetials fo p Vl‘ilfa%Bﬁgei]‘éW&?Pélagéﬁtl?ﬁ? gr ﬁﬂ‘lf‘r‘fﬁ

ski d- ants&n&ﬁﬁeefm&t&%di)ﬁ)ensedatweaﬁla%ﬁﬁtﬂe by truck, wagon, helicopter,
boat, or other transportation neans enot e, desol ate, or

under devel oped proewahmg atdnastt one qwdrtya:bnmoismdueo neatire anUedst bye @hysical t he
| i restone m or the cenment used at the site, the quality and

nature of Q‘Eﬁﬁi’ﬁ af:?rﬁgxt itixg 9F eancredeaimixie Peadiuets adiggr egat es (e. g.
gravel) at the ﬁhégrﬁlx@;gn}eé ng}lerg addi %?rcgﬂggtetga%l%eﬁh%og t3nto Q?%ﬁi\,\%ss or

sof t ness) woul d |'ens CEPEy
about, si nge debEnationpité.er coul d be programmed to take these factors
into account . In a preferred adm xture manufacturing apparatus

and nethod of tR& i nTaaPresass @@lalmr?é dreein gaidglestination isisaslacustomer site.
re stored Tor ndbati O PROENCTEHER 2 bR eRRE e proyiding A vt el "
:‘O Ir ow 2}3 leyefm aBOHELsuR af ﬁe%tn&;eerwsfealt Gy T Re &meﬁthsddw@%r cIhGefcPV i's
admixture product.
27. A mobile cement additive or concrete admixture manufacturing system
20  comprising a plurality of separate transport tanks mounted on a frame and containing
in said tanks at least two different raw materials for manufacturing cement additives
or concrete admixtures; said system further comprising a blender for mixing together
said at least two raw materials, pumps for feeding raw material from said transport
tanks to said blender, meters for metering said raw materials provided into said
25  blender, and at least one quality control unit for measuring a physical quality of a raw
ma_terials or finished cement additive or concrete admixture product.
28.  The system of claim 27 further comprising a central processing unit
connected to said pumps, meters, and at least one quality control usnit.
29.  The system of claim 27 further comprising a meter for metering the

30  amount or rate of water desired to be introduced into said blender.
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electrically commnicative with a seco fl!mm !"I |! n into which are
stored woLws/1 618" profile paraneters y ofpqmusdsaoddar raw

mat eri al s desired, rel ati ve ampunts of each conponent to_be bl ended-- -
together to prctice Theesygka phglaim 7f‘ithe§ﬁ%‘§P§$16%iG§: ast opg qpality copEple the
CPU to co t r Is rred by
t he punps%togogc%?ﬁ@g %?%oﬁﬁéaﬁpcégft ngra 11;}[1,?;?]1? bgb %élﬁ&ﬂi&c’%custoner
order. thereof. It is possible to di sconnect a raw materials tank from
the system 10 and to hook up anot her tank containing a different raw

material in orddr tolheatppahitys off daim 12 furthee pemprisinglatpressutizedcain soustee

adm xture products fromthe sarres and, .wher this is done, it is
advi sabl e @Bogqrgtéqg gtileas WL tgﬁ}epréqog}v@yqsca&ﬁlpum Sor event

nothe  par i cul O e tﬁg{‘%%?'#?%f?‘?g?“ PR e IR A, PO

corrpressedsoaro*efaﬂdéﬁﬁng\m¢ﬁpparatus, Preferably, one or nore conpressed air
tanks can be kept on_or near the skid or truck for this purpose. The
use of a separ af% d’Bhﬁ wisthed o iclaim 7 fugthey qompsisig| deapingeat least 9B valper at i ons
to occur w thout int wi th the manufacturing operation of valves,
punps, or TP E%MB% ﬁfm 3%?5% may be pneunatical |y operated by

conpr essor (s) on the truck or skid. In other words, it is preferable
to isolate air sources used for cl eani ng operations and for
manuf act uri ng operations. An on-board punp used for provi di ng wat er
into the blender 50 may al so be used for pressuring water for cleaning 20
Oor purgi ng purposes. As nodifications of the invention nay be
evident to those of ordinary skill in the art in view of the

di scl osure herein, the scope of the invention is not intended to be
limted by the foregoi ng exanpl es.
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20 CLAIMS W claim 1. A nobile apparatus for
manuf acturing cenent additives or concrete adm xtures, conpri sing:
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at | east two tanks each containing at |east one raw material for

manuf act uri ng cenent additives or concrete adndures;

a frane fO{nggngﬁng and transporting as an integral unit aﬁcf/ﬁfﬁh’f“ﬁ’o P
punps of which is operai f to transfer raw mater fron]sa d
tanks into a bl ender; a bl endér 2or receiving said raw materials
transferred fronlsald tanks and bl.ending said raw naterials together
to provide a cenent addi oduct; and

at least one quality cogitro unit for nmeasuring a physical quality of a raw
materials or fini'shed cenent additve or [concrete adm xture product

2. The apparatus of claim1l wherein said franme conprises ajlskid. 3 The
apparatus of claim further conprisi nduits selected frjom pipes or
hoses whereby said at=l®ast two punps narin conmuni cation wjth said at

.l east two tanks contaiping said raw gal s. 4. {The apparat us
of claim1 wherein said cenent addi}j ves are selected frjomgrinding
aids, quality inprovers wor kabi{lity inprovers, masonry/ nortar
additives, slurry thineds, or a mxture er eof and
said concrete adm xturesg are selected fr accelerators, retdrders, air
detrainers, air entraingrg—atkali-reac ity reducers, ndilng adm t ures,
wat er - reduci ngladm xtufes, supgrp]asticizers, orgnts, corrosion
i nhi bitors, danpproofin 5, gas forner|s, |perlneability
reducers, punping aids, {fUmfiOldal 1 1 ci|dal

adni xt ures, i nsecti ci dal |adhy Xt ure thereofi~ 5.
The apparatus of claim1 cast two tankjs gach contains
araw material selected f a nol assgs, | sul fonat e, | am ne sul fonate

f or mal dehyde pol yner, napHh epe sulfo e formal dehyd ol yimer, cal ci um
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chl or | de, sodium chloride, am nes, al kanol am nes and their correspondi ng
sal t soct@klisss 110id , tall kl-chkaety cdcid, fafty acids angivlmsarsses = p.es 10
deri vat | asseney Detket Mo SBSBEE AT 8¥®, zinc starate  but yI=cI@EBEHIT ] 83 %ﬂ ?ri 7L 1

,and their derivatives, sodiumglugconate, dyes, formc aci®& *? St L aTir
sugars, glucose, sodiumnitrite, sﬂlﬂmullﬁﬂmlmral ci um "rjj‘.;.t;@_," - g%a%UiUu;ggc}
nitrate, cal cium brom de, sodium nlisBlr up, sodi um sar cosi nat e,

cal ai um or sodium |ignosuffonate, |7gnin afcohol’, cal ci um or aci,
anhydrous caustic soda, sodlum hydroxidé, potassium hydroxde, sodium

| i near al kyl sulfonate, forml dehyd MSa, di gl ynate, poyners containing

oxyal |yl gye Lciumformate, fornic acid, siloxanes,-surfactants, resins
and resin acrds, rosins and rosin acids, polyacrylic acid polyacrylic acids

travi ng oxyalXyl-enkynobie-sppaiaps fot manufsdtoting cemesnt\additives cetcongrete
pol yvi ny] hol olysaccharides, carboxylic acids, ‘borax,. organic
aci ds janﬂﬂ%w' %&r"ﬁ'ﬁmdl ng salts, carbohydrates,  phosphates,’ '
pht hal at es. . vgttigastitwotanikd Sadls tofitainihg @ id2@Nofe 30W rhsterial fiw infanufattufing s,

synthetic detergents, salts of sulfonated lignin, salts of petroleum
aci ds,. - CeTpegk addities fi copstale AdmMXIUresi t v and. resi nous acids and their

It's,” alk ] | o
Soz20l e, -1 13 ToRfe-tor maUnth i Bansporting 35 o inteli3) i BY SRt 0 g, |
bl ack -i-reschosfiwiich ghaperative tortransfen rag matesial ficmisaid. tarks! gtoa blenden)i oxi de,

cobal t bl ye, sodiu nzoate.. fluorealunpates, fluorosilicat .
vogt abT o gl DINTRE For Terevigg sl (faw TRPAE iRt gt So5F Jpieone

f1 occul esibnding.said M@k biatesdas . tigethe 85provide .»cmantt additivei 68 toncrete
fungici des,. gernmi cides, 'jnsecticides, and m xtures and derivatives. of
any__,of_--,-ﬂﬁ!"‘F‘g?SM and 6. The apparatus of claimai further

conpri sing a-4q9 6 WBHRS e8Rtrd Uhit for ihg2a physl ?'q‘?fa‘r?’ Bf @afdw
connecteéd to sal atﬁ?%st t wo pgr_rif)'s‘.t %%hhhﬁ 7.ﬁhﬁ'lgﬁe appar at us of

cl atwi-6. ety ordnighedgement sdditive onctruxete admixture poedustt | ng sai d conput er

processor unid 05 SeRHER of g Lo e e SR, ghc!
L -'.-3.‘57; The-appar;tus of claim 1 further ,compri’giqg._conﬂuﬂs selected from
T, -pipesor hoses whereby said at least two pumps are in commuinication with é;i& at
ot .7, least twp tanks.containing said raw materials. )
' .. -4 . The apparatus of claim 1 wherein . -
- séid.-gemem ‘additives. are selected from grinding aids, quality improvers,
workability improvers, masonry/mortar additives, slurry thinners, or a mixture thereof;
and ' . ) : -
“~said . concrete . ‘admixtures -are selected  from-. accelerators, retarders, air
detrainers, air entrainers, alka!i-r_e'activit’ymreducers,' bonding admixtures, water-

Lo

reducing admixmres,3”'su;>erplasticizers, colqrantg. corrosion inhibitors, dampproofing
admixtures, gas formers, penmeability - reducers, . pumping aids, fungicidal
.admixiures, germicidal admixtures; insecticidal admixtuces, or 3 mixture thereof,
.~ 5. “Theapparatus of claim 1 whersin said at least two tanks each contains
a raw material selected from a molasses, sulfonate, melamine sulfonate
formaldehyde polymer, naphthalene sulfonate formaldehyde polymer, calcium
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(CPU)DCtrJ:bgt.lggg aliegirically er-aeh@:ctrcam ni cati\fe v{’ 'i»f" rf-‘ Ps%/w
mermory lacal] ,5%}0 whi-ch are sto uﬁu 'H Lm%a zi ¢ dl,lg.l
sai,d CPU to cont rnﬂ e flow - rate 5 o yl gg
said at |east two punps. : The appar atus of § :»'i A1 g

sai d CPleriieridd, &idiung @hlafide, amines, alkanclammes and their corraspondmg salts tall 22
el ect ron| cal I y, comuni cative Wt h a .second nenory |l ocation into which are

st or ed tall of fattyarid. Taity mcids and isin dartvatives EHFVMLSPEFRR PNG SIEGAPo| ¢ he

flowrat a@lw{.ﬁm WA BLATAileS, IR bl ces! il s, puTDS
i n accor dance w elative armunts of particular raw ITB.t eri aI s for cenent

addt.i ve mm.anmemﬁmurwm msumn nitrite, . calcium 10,

The ap ai ur
cont r-o1p| e%‘?%&% % MT rom

sai d at: dwahwmmwmmsmmuw thy&akdgmmn& aceticl 1.

ot . Rl i o SR PoREhagS L Bl ﬁm;we“ s

bbender gnear. akyl sulfthatd)PIoahaldende;| eital o Plyinars) Ocorithiningas t
two valves for control I | n he transfer sai d at Ieast t wo purrps
of raw yelkylane; caleumifamaate, eid, SARKaneS; FEURBRARE TESImR 2N e

bl NILT. meRf. fodthé 38 ol Waﬁ%&&% ¢ -acis rﬁ@ﬂgwm
neters ?or metering t arnount or ‘rate of raw material transferted

.. polyvinyl pyroilidone, polyvinyl acetates, poly\nnyi aicohol, polysawhandes carboxylic
~-'-:= . : .acids, ‘bomx, :organic . acids -and .their. corresponding -salfs. carbohydrates,
-phosphates, phthalates. water-insciuble esters of carbonic and boric ackd, silicones,
- -syniheﬁc, _detergents, -salis .of . sulfonated lignin, . salts of .petroleum acids,
s proteinaceous materigls, fatty and fesinous acids and their saits, alkybenzene
-sulfonates, salts of sulfonated hydrowrbons pazzolahs By ash, sifica fuine, blast-
mmaneslag. salts of fithium and banum. rubber, palyvmyl chloride, -acwfes styrene
butadlene copolymers, carbon biack. .iron. oaude. phthalocyanate, umber.: nhromum .
o ..:cxxde, titanium oxide, cobatt-blue, sodium benzoate, flucroaluminates, fluorosilicates, -
vegetable plue, animal glue, sapshin, hydroxyethyicellulose, organic flocculents,
.. paraffin emulsion,-coal tar, bentornite, silicas, fungicides, germicides, insecticides,
. and mixtures and derivatives of any of the foregoing.
¢ B.. = The apparatus. of-claité 1. further némpdsing a computer processor unit
- —electically or electronicafly connetisd fo-said at jeast two pumps.
- 7. .. The apparatus of claim 6 further comprising a junction box for
. . connecting "said computer processor unit to said pumps.
) . B. . The spparatus of claim 1further comprising a.computer processor unit
" 4CPU) that is electrically-or eledr&ﬁ%mﬂy ‘commumicative with 4 first-memory focation
- into which are stored formulation parameters to ‘enable said CPU to control the flow
. rate or.amount of raw rnaterials purhped by. said at least two pumps.
9. - The apparatus of cliim 7 wherein said CPU is electrically or -
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Py punp into said bl ender. tus of claim12
further conprising a conputer procsso M\ﬂ “‘% rically or

el ectronically connect ed with said at pusrrps: said at | east
two v&lTv&sigéaandus%d at | eawt depe: REt ers, whereby the f |l omangs

] & ransferred b d (T 2 S g?}fff%ﬁ}l
m)nltored an ﬁls'?gd PansTerTe ylzal TEE@Bpa?atm*qﬁ@Zaﬁnﬁ‘@ﬁa 99

wherein said frame is supported by or"”" = "~ mounf'ed on whee! s-4¢

transpor @Ié&r&ﬁ&ifcﬁﬁﬁﬁuﬁi&tﬁe@m h%&:bﬁﬂ rﬁemrya;adawmmdmmh are\bﬁired

thereby to said blender The appar at uamf claim1l further
conpri §i W lemmem&enable 53“’ CRL i sormtrol Anguntaf o o

L3 il A B i sy et

mat-eri al ammm -gfupqrticylan. rewnmaterials fore scement .@dditiveu ot | caporete jagmbBire and
val ves E g res ons toapartlcular signal output fromsaid flow
neters;"’ punp for providing water at a destination

site. . 10 Thé appeiatus PefaEialn S1 dinther chinplsing Uat jeaist awovaheisnforat
: 3‘?‘%? CPPAEEITG tap Saneten by Ableash o pumps, of Fw matenal fom sa <1 163t
23 " two frafhie-fidunlet! 3Rke o SaidTiéhddl 0 sai d bl ender.
"~ * ' 11. The apparatus of claim 1 further comprising meters for metering the
- . -amount or rate of raw material transferred by said pumps into said blender.
.. . - 12. - The apparatus of viaim 1 further comprising: at least two vaives for -
SR cnnﬁ’ollmg the transfer, by-said at least two pumps, of raw material from said at least
.. .. two frame-mounted tanks-to said biender, said- biender being mounted-to said frame;
. and at least two meters for.metering the amount or rate of raw matetial transferred
- by pump into said biender.
; 13- The apparatus of claim 12 further uom;:nsmg ‘a computer processor
-Unit electncally or e!adronmlty connected with said at.least two pumps, said at least
. two valves, and smd at least two meters, whereby the flow rate or amount of raw
+ 1 7 Inaterial. heung fransfeqred. by said pumps- mto said tlender are mnﬂored and
ad;usted _ ’
14.. The apparatus .of claim.1 wherein..said frame is supported by or
.- .. mounted on wheels fér transporting said frame to a destination site and providing
- . water thereby o said blendér. :
.15. " The apparatus of claim 1 further comprising at feast two valves for
controlling the amount or rate of raw materials to be pumbed by said at least two

e el

pumps; at Jeast two flow meters for metering the amount or flow rate of said raw
materials to be pumped; a computer processor for adjusting said pumps and valves
m:&eponseio a paftsu:!ar swgnal output from said fiow ‘meters; -and at least one - .
- . pump for providing water at a destination site.
16. The apparatus of claim 15 further comprising at least three purips, at
least three valves, and at least three meters for metering the amount or flow of raw

‘.‘:._'



unit is operave to neasuie total sol i(1 :m or specific
gravity of a cenent addltlve cet muﬂ Ium ﬁﬂt mla\g nﬂs, P @8/10
i .
one raw material for manufacturing.cenent additive or ér’if:
raw materialgy_ p“@?aﬁﬁm 16 WhlerbinGalid BkeasNond hally Bontroliuhit aw
Vi

mat eri al or f| ni she concrete adm xture product.
19. Th %&ﬁ%%%&%‘l sing nounting said tanks on a
manuf amm cenent additive or concrete adm xture; said cenent
sai.d. mnmmmmt@mwmwmm.accm erators, ret arders air
reducers, punpl n | | Ci ,dal m, xt ur erm ci.dal es,
i nsecti ci daIF Pg%"d%ﬁv %’“"S %”b'g atcefi'é W od of
| east tanconcratedmikturgiand ng t he amount or flow rate of the raw nateri al s

18. - The method of claim 18 funher nompnsmg mounbng sand tanks on a

17. The apparatus of claim 16 wherein said at |east one quality control
18. OCTAPREPRRd 11U manut-altin Ftives ‘or “cohcriet ¢ aJfKFHIE ?l|, 1
conpr i $tpmey Dockst No. 35880 v | d| ng at |least two tanks each~cork ¥ § y
providing a frame for nounfi g%p ransporting as an i nte rIn|t at
| east tMatgsiaipReing pumped, %3”’#961 ender for receiving said at |east two
materials to pro e a cenent additive or concrete adm xture; and
| east dsepemtve fo cheasuse -total solids. phhadeeasity, o spesific gravibuel aycament | 5
frame conprisfa, ng ﬂrﬁéﬂ'ﬁd for mamdduringcemenh additives lonicontte adridures
conpri $ing providing in said tanks at least two raw materials for
addi tives bej &F 6kt v ariks | distinBomtaiting @t Akhéty ohd" i \inatrial for
wor kability | rrpr ers, masonry/nortar additives, and slurry thinners; and
detraj ners, r red %@gﬂ‘ | 1Bgst
adm xt ures, ”R&F&’n%e‘?*’@.gnfé’ md}l uresﬁg&s& er%ld;ss?ﬁm Zers, corlﬁorant S.
COr I OSisRi purfipsbi t ors, danpproofing adm xtures, gas formers, permeability -
claim 18d 'éii%%inﬁ@%&s%ﬁwbﬁhalﬂg%w:ﬂ mstwmmmm| ling
t he anout ow rate of raw materials to be punped into said blender, at
to be pumpedy lag AL bl LohiroR Bl R Vdisifing & YHYSIcBl qRARY BTSa Hdwun !
- matenais or finished cement additivé-or concrete admixture product.
. _Jrameco?npnsmga skid. . . .
‘ 20. . The method of claim 18 further .comprising ‘providing sauI tanks. at

1ea§t ‘we raw materials for manufaﬂumg B cement additive ‘or- concrete adrmxture
saud cement additives being selétted from- grinding - aids, quality - improvers,
workablhty improvers, masonry/mbitar -additives, and sluny thinners; and said
. . concrete admixtures being selected from awelerators, retarders, air defrainers, air
... entrainets, - , alkali-reactivity . reducers, ..bonding .. admixtures, water-educing
admixtures, superplasticizers, colorants, corrosion -inhibftors, - dampproofing
admixtures, gas formers, permeability reducers, pumping aids, fungicidal
admixtures; germicidal admixtures, insecticidal admixtures, or a mixture thereof.
. 21. - The method of claim 18 further comprising providing at least two valves
-.: for controlling the -amourt or flow vate ‘of raw materials-to -be pumped into said
. blender; at least two meters for -mei‘éring the amount or flow rate of the raw materials
1o be pumped into said blender; and providing 2 computer processing unit for
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22. The nmethod of claim21 further conprising providing a first nmenory
| ocation into which are stored formrul ati on paraneters to enabl e said

conput er SS unit ro t Db w
mat er’ial s {7 %ns 1? ed by s%uu-d a b QM’ lﬂm‘llml"mﬁ!"g 3 fg/l 1
second nmﬂy P into which are st’orecd N CUS OBl ? 19

paraneters to enabl e sal d conputer processor unit to cont Petiaf Lid
amount or floy,rat r erial ed i nt ai d bl ender

in accor d&nce &'ﬁt@n@?"?&]ﬁ?&gﬁnﬁé‘m l‘"g B"’rv)'ds‘"g HReMO % od of
claim 185&&%%@% ArBUsBRed rbmsulafon ptiramBRn 1t V=it i QBMPp@EAY T AW

materials to said ‘franme; and transporting sard frane on wheels.

24. -A. prmamdp control thetflow rade br amourd of S meteriaisiransfermed bysaid at e

ol ur a1 ¢ o Wt hulon AT oV 8, g8khf RREHT oo i@ hicH ¢ plrt,

mat eri al mébmemuﬁmgsaramlsamww ummueunﬂmmmme

prOV|d| | eas one b nder unj ed on said yehlcular fr for X|ng
t oget hvergﬂpq"e ’B?r%‘é{ f'%ﬁﬁﬁ?ﬁr said blender

providi ngﬁagh&mh@mmgmagunt or rtate of said raw material s
proi ded from sonme of said separate tanks tq said at |east one bl ender,

bl endi ng sai.d2Baw Fhe ehethed of clgimold furtherreamprising wokating saidi at leestotwo

geg\c;:'glt g :ﬁ@%&%ne quall ﬂ?EL‘E F’?ﬁ? umﬁa?%%e at one

physi cal” .= .qu24i tonﬁmrbnthmoﬁnshatmmﬁhdm enrpeumreﬁe; and

d| spen5| &@”&éd cer Sdlinla g g{mconcprete admi xture product into a t ank

provmlmg in a pluralty -of separate tanks mounted on a vehu:ular frame
- .different raw matenais for manufacturing. cement additives or concrete admxxtures
) pravtdmg s! least one blender mounted on said vebicular frame for mmng
togather at lzast two of said different raw. materials;
prcmding meters for. metering ‘the .amount or. fate .ot said raw materials
- provaded from some of said: separate tanks 10.said at feast one ‘blender; '
" .- . blending said raw materials "y provide a finished cement additive or concrete
- .. admixture product to be dispensed at a destination site; :
-.providing at:least one quality controf unit to measure at {east .one physical
- quality of a cement additive or concrete admixture product; and
_dispensing said cemeﬁt additive. or concrete admixture product inlo a tank at
the destination site.
25. The process of claim 24 wherein said destination site is a customer
site.
. .. 26. The process of claim 24 further comprising providing a quality contro!
unit to measure at least one physical quality of the cement additive or concrete
- admixture product. '
Lo 27. - A'mobile cement additive or concrete admixture manufacturing system
compnsmg ] plurahty of. separate. transport tanks mounted on & frame .and
coritaining in said tanks at least two different raw materials for manufacturing cement

-
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25. The process of clai-m 24 wherein said destination site is a custoner

site. I 26. The process of llmmjlgmm corrprl sing providing
cenmii- BB\ LPg Concr e BHE Bk L e prodtict: © PROTUO S8 A 7 ik 1
mobi | e CEMENPAANI® or concrete admi xture manufacturingtSEARIS9 5 AUG 1999

conprising a plurality of separate. transport tanks mount &4 0K *¥ ¥ Sne and

coont & ol Byl oP Bbfkrb A Kimizhurb 38l Lo (e BmpAlng B Ehddrof o

manuf ac I VES or c ncr te adm xtures; said

system ﬁhﬁhb&ﬁgﬂﬁﬁpﬁaﬂlm@&tmmmﬂtemls vumlfngfeedmmmml fom east

Lanks t 526 Fanspog 8Bk o, wa blerider, PeIsss S elarns said i prtadl Brofadl

i nto SaiglyhiHe de?-“ipatat'%%&ioﬂa w%'&hﬁpﬁhn%m&m sptyysicalg

physical quality of a raw materrals or finished cerrent addi tiyve
congr et qualityiof auaw mategalsior finished cememmdmrm itire.PABUCt  ( her

conpri sing a,gent URhWt gRkers,
and at | east 2ghe Eﬁ%ﬁ%@?’iﬁt&% QZ fPrﬂ\er %ﬁgﬁd@t&@%‘e syst e?‘ngof claim
27 furt eohnecepto saidpumps; tretefso andet &Eashgnemality camtrohunibr rate of water
desired to bg.introduc I nt.o sal der.. 27
wher ei n sai-d8t -1 75%@@(%1 QZ?HﬁF'sT °Hm9{‘5'i"§ a'}ﬁe@é Hé\gé 'ﬁ)w
MEAsUr | Bﬁh&ﬁtﬁl’rﬂ@ldfdéter\ﬂe%ﬁ@@ﬁbelﬁmumﬁw blender, or 2 conbi nat i on
t her eof . apparatus of claim 12 further rlsmga
-pressuri zed3®ir Iba.sygam ofdalm.27 wherein said at least one gqua
operative for measunng total solids, viscosity, specific gravity, pH, or a combination
thereof.
i -31. - The apparatus of claim 12 further comprising 2 ‘pressurized air source
- for operating at least one component selected from valves angi pumps.
' 32. -‘The apparatus of claim 31 further comprising a second pressurized air
souraefor cleamng satd apparatus.
' 33 2 The ethod of claim 21 further comprising cleaning at’ least ane valve

or pump mounted on sald frame.
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fior operating at |east one conponent selected from val ves .;!1""{"':},‘
32. The appaimof cl ai m 31 further co r| Si n i

L

source for" sai d apPRFARELECIVAL PROLERTY. N
fur t her ;G RRTARbRAL AR ANOR pust R GRDHR
(51) International Pstent Classification 6 : (11) International Publication Number: WO 99/1014%/
Al
B28C 7m (43) International Publication Date: 4 March 1999 (04.03.99)
3 - /
(21) International Appiication Number: PCT/US98/1744\1/ (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
_ ’ BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
(22) Internationsl Filing Date: 21 August 1998 (21.08.98) GH, GM, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC,
V4 LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX.
NO, NZ, PL, PT, RO, RU, SD, SE{SG,SL, SK, SL, TJ, TM,
(30 Priority Data: / TR, TT, UA, UG, US, UZ, VN, ¥, ZW, ARIPO patent
08/918,271 25 August 1997 (25.08.97) US (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Burasian patent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
QV (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT,
[ (71) Appheant (for all degjgnated States except US): WR. GRACE LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI,
& CO~CONNJUSUS);, 1114 Avenue of the Americas, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).
New York, NY' 0036 {US). J
{72) Tnventors; and @ Bublished /
(75) InventorsfApplicanis {for US only): KREINHEDER, Mark ; With international search report.

(USYSHEA, Thomasy{US/US]; 32 Lamprey Road, Kens-
ington, NH 03827,JUS TGATE, Paul\{US/US); 83 | IPD.
Nashoba, Road, Littleton, MA 014604(US). WINKEL, W _ 4
ThosagsOS/USY; 37 Cplonial Drive, Westford, MA 01886 |5 Wl P} Y
(US§ZBADO, James, fUS/US); 2 Simon Hapgood Lane,

Concord, MA 01742 (US). J B ng

9 At LEON,Cot Kot , WR o & Coccom, 2|0, 3 B 9@ C 704
PER 17[3 [94

2.
(54) Tifle: MOBILE CEMENT ADDITIVE AND CONCRETE ADMIXTURE MANUFACTURING PROCESS AND SYSTEM \/

]
_ n|liz||a &
gl |e| |8 || (2 _ 3

[UsAl }, 1940 Ch&thé Avenue, Long Beach, CA 90815 |

érent 1aw raterial. Pumps (24, 26, 28, 30, 32) operate to transfer the raw materials into a blender (50) to produce
a cement aﬂdxnva of conciete admixture for dispensing at the destination site. The frame (12) can be placed upon or attached to wheels.

a8 in a truck or Wailer frame, and the tanks may also be placed on or secured to the truck or trailer frame, A preferred skid-mountec
system (10} com 1688 it

{0 B mpde at the destination site. Tanks of raw materials may be transported to a destination site together with o:
separately from the fxam&—mmmted equipment, and finished products can be blended and adjusted on site by computer—controlled operatior

in response to input pammeters such as the quality of limestone, cement, aggregates, water, and also in response to desired product blends
performance features, etc




