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Bakeries and snack manufacturers 
looking to improve automation, 
information management and 
process control should investigate 
continuous mix systems.

By Shane Whitaker

D
oes each of your mixing operators believe he or 

she is the best ever, tweaking mix times, add-

ing water or changing other variables to cre-

ate perfect doughs? And while each of their 

doughs may be fine, they may end up requiring further 

fine-tuning downstream to ensure the final baked foods 

are within the company’s specifications. And when the 

next shift takes over, additional modifications will need 

to be made as the next mixing operator makes their ideal 

dough, leading to waste as operators adjust equipment to 

process the different doughs.

If your batch mixing operation is experiencing this or 

similar consistency problem, continuous mixers may be 

the answer. Continuous mixing is “a verifiable series of 

steps, automatically sequenced, that produces a continu-

ous stream of high-quality dough. Repeated all day, iden-

tically and automatically,” as defined by Jim Warren, di-

rector of mixing system sales for Reading Bakery Systems, 

Robesonia, PA, the parent company of ExACT Mixing.

On the other hand, he described batch mixing as “a 

series of steps an operator takes, in precise sequence, in-

tending to produce a single batch of high-quality dough. 

Repeat as needed — identically — all day.” 

Mr. Warren added, “Continuous mixing offers a con-

sistent, uniform dough stream to a production line at the 

same rate that it is being used. This permits more consis-

tent dispersion of ingredients, a uniform dough all day, 

simpler dough feed equipment and tighter control over 

the entire process.” 

Greater Control. Automation, information man-

agement and process control are three benefits that while 

complicated to achieve with batch mixing are relatively 

simple with continuous mixing, according to Mr. Warren.

In regard to automation, ingredients are fed into the 

continuous mixer automatically and at accuracies diffi-

cult to obtain in a batch process. “Even minor ingredients 

can be delivered at accuracies of ±½%,” he said. “In some 

cases, continuous mixer users have been able to reduce 

levels of minor ingredients because they are delivered 

more accurately and dispersed more evenly.”

In addition, records are collected concerning all as-

pects of ingredient metering, and this information gath-

ered by the metering system is used to determine that the 

dough is correct even before it is mixed, according to Mr.  

Warren. “This moves quality control from the end of 

the process, a lag indication, to the front of the process, 

where it can be used more proactively,” he said. “This also 

has significant implications for cost savings eliminating 

bad doughs, inconsistent products or packaging room 

inefficiency. The information can also be used for inven-

tory control and real-time yield measures.”

 The clam-shell barrel is a new feature to this continuous mixer,  
allowing greater access for sanitation, as well as process evaluation.
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As far as process control, Mr. Warren stated that not 

only are errors eliminated, but the dough is always the 

same age when processed downstream. “This eliminates 

inconsistencies from beginning to end of a batch such as 

darker baked product or shifting piece sizes because of 

changes in dough density.”

In addition to these, Mr. Warren offered other advan-

tages of continuous mix systems such as manpower re-

duction, improved consistency of product and packaging 

room efficiency, better ingredient dispersion and more 

uniform use of electrical energy.

Stephen Marquardt, product manager for Codos, the 

continuous kneading system available from Reimelt 

Corp., Odessa, FL, commented about the energy savings 

companies could realize using Codos. “The energy costs 

are much lower than compared to a batch mixer,” he said. 

“We are talking up to 30% energy cost savings because we 

separate the process into a mixer and a kneader”

Bakeries also can realize ingredient cost savings with 

continuous kneading, according to Mr. Marquardt.  

“The Codos system premixes raw materials and adds all 

dry ingredients in first stage with water and fats,” he said.. 

“There is a perfect hydration of the flour during mixing, 

and the efficient mixing process leads to an increased wa-

ter absorption of 1 to 2%.”

Automating Ingredients. Continuous mixing re-

quires higher levels of automatic ingredient handling 

than is necessary for batch mixers. “The level of automa-

tion required is normally a function of the customer’s 

budget, the process requirements and line outputs,” Mr. 

Warren said. “But in general, higher levels of ingredi-

ent automation deliver better results in terms of labor  

savings, product consistency and product uniformity.”

Because they require automated ingredient handling, 

the initial cost for continuous mix systems can be greater 

than with batch mixers. However, Mr. Warren pointed 

out that the cost of the continuous mixer is compara-

ble to that of a horizontal batch mixer making a similar 

amount of dough per hour.

Additionally, Mr. Marquardt noted that the majority 

of companies looking at continuous mixing already have 

bulk material systems for flour that can be easily integrat-

ed with the new Codos system. And if a company doesn’t 

want to invest in an automated ingredient handling for 

minor and micro ingredients, he suggested a semiauto-

matic system by which an operator would manually scale 

ingredients and add them to a bag dump station that 

would then feed the premix hopper where these ingredi-

ents will be mixed with the flour. A loss-in-weight feeder 

would then supply continuously the dry ingredients to 

the first stage of the mixer. It is also possible to add shear-

sensitive products such as raisins and chocolate chips at 

the end of the kneading process.

Mr. Warren said, “ExACT Mixing recognizes the impor-

tance of automated ingredient systems and actually offers 

these systems as part of a turnkey solution. This is gen-

erally a more affordable alternative than separating these 

functions among vendors. And the control systems can be 

simpler for the operators to grasp and use effectively.”

However, he noted that automation also can be added in 

phases. “In the interest of capital costs and flexibility, some 

areas can use manual intervention such as blending bags 

of dry ingredients in a ‘batch’ while the other areas such 

as liquid delivery are automated,” he said. “Yet the dough 

mixing process itself remains continuous and consistent.”

Different Styles. Like batch mixers, various models 

of continuous mixers are best suited to specific products. 

ExACT Mixing offers three styles of continuous mixers, 

and each is available in five to six different sizes. 

It manufactures a low-shear, high-development mixer 

that Mr. Warren described as a kneading and stretching 

mixer ideal for bread and bun doughs. “On the opposite 

end of the spectrum, we have a high-shear, low-develop-

ment mixer,” he said. “The shaft is turning much faster, and 

you get cutting. You most likely would see this mixer in a 

snack application, making potato- or corn-based snacks.” 

Both of these mixers feature a single-screw to work the 

materials within the trough; however, a third style is a 

twin-shaft mixer that is much more versatile and works 

well in either the baking or snack arena, according to Mr. 

 Hydrated dough is discharged from the first stage of the continuous 
mixing system and rests for approximately two minutes on the travelling 
conveyor before entering the second stage of mixing.
Reimelt
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Warren. “Although it is more versatile, it 

is for mid-range mixing, and it doesn’t 

get to the very end of high shear or of 

high development.”

The Codos system is separated into 

two parts, and each section features 

its own tools defined for a special task. 

Spiral shafts are used in the beginning 

to ensure thorough mixing of the raw  

materials. Helical kneading tools per-

form the kneading of the dough, and the 

speed of the kneading tools control the 

specific energy input into the dough.

Reimelt completed a lot of R&D on 

the mixing and kneading tools, the mo-

tors and the other elements of the mixer 

and kneader, since acquiring the core 

technology 15 years ago, according to 

Mr. Marquardt. This has resulted in a 

mixing system in which the biochemical 

processes are immediately initiated and 

minimizes stress on the dough develop-

ment during kneading.

The Codos system is actually mak-

ing a great number of small batches, he 

said. “We push the dough forward while 

kneading it, and small dough quanti-

ties move through the system, not a big 

chunk like in a batch mixer,” Mr. Mar-

quardt explained. “So you don’t heat the 

dough as much as in a batch mixer, and 

we add the energy systematically into 

the dough, which we need for optimum 

dough development.” The kneader fea-

tures a double-jacketed trough that can 

be heated or cooled to easily achieve the 

desired dough temperature.

Processors can also change quickly to 

another product using Codos. Because 

of the small quantities in the mixing and 

kneading trough, a quick recipe change is 

possible, according to Mr. Marquardt.

ExACT Mixing always starts with the 

desired output of the process line and 

how much minimum and maximum 

dough it will require when determining 

which system will work best for a manu-

facturer, according to Mr. Warren. Out-

put capacities for its continuous mixers 

range from 200 to 19,000 lbs per hour.

One thing processors need to keep 

in mind is that the turndown rate on a 

continuous mixing system is somewhere 

around 50% without changing anything 

on the system, according to Mr. Warren. 

For example, if you have a continuous 

mixer that can produce 16,000 lb per 

hour and is feeding four lines, at a mini-

mum it would need to produce 8,000 

lbs, meaning that you would have to 

have two of the four lines running at all 

times the mixer is in operation.

Mr. Warren said, “Continuous mix 

systems almost always have a smaller 

footprint than batch mixers. This is 

particularly true as a system becomes 

higher in capacity. Furthermore, con-

tinuous mix systems often have lesser 

floor-loading requirements than large 

batch mixers.”

ExACT’s mixers feature clam-shell 

barrels for improved access for sanita-

tion or process evaluation. Although the 

clam-shell cannot be opened while the 

shaft is running, processors can study the 

development of their doughs by looking 

at the material throughout the process. 

“Because the dough is moving through 

the mixer, you always have, at entry of 

the mixer, totally unmixed dough, and 

at the end, you have completely mixed 

dough,” Mr. Warren explained. “You can 

see all phases in between.” 

Continuous Mixers
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 Continuous mixing systems generally require a 
smaller footprint than batch mixers making the same 
amount of dough per hour.
EXACT MIXING, a dIVISION OF rEADING bAKERY sYSTEMS
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Sanitation and maintenance. 
“Continuous mixers require less 

maintenance and are easier to clean,” 

Mr. Warren said. “Typically, continu-

ous mixers have few moving parts, 

and these parts turn at relatively slow 

speeds resulting in less parts wear.”

One of the biggest complaints 

shell barrel four years ago, according 

to Mr. Warren.

The Codos mixer and kneader 

features a lid on top so processors 

have total access to all mixing tools, 

Mr. Marquardt said. The compo-

nents also are mobile, so sanitation 

crews can move them into a washing 

zone and high-pressure wash them 

if desired. This can be accomplished 

in less than 10 minutes, he added.

Mr. Marquardt also noted that the 

maintenance is less because the stress 

factor on the tools and bearings is 

distributed and minimized more 

than compared to a batch system.

Continuous mixers seem to be 

gaining acceptance throughout the 

baking industry. And although it is 

still a small percentage of the overall 

mixing market, continued innova-

tion will lead to a growing presence 

in mixing rooms. 	 n

customers had with ExACT’s mix-

ers during the 25 years it has made 

continuous systems was that they 

couldn’t see everything inside the 

mixer, and although they were easy 

to clean, it was difficult to inspect to 

see that it completely sanitized. That 

led to the development of the clam-

Continuous Mixers

NEW!

 This continuous mix system is divided into two 
parts. The spiral shafts above are used in the first stage 
to thoroughly mix the raw materials, and below are 
helical kneading tools that assure gentle handling of 
the dough without shearing or cutting.
rEIMELT


