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1. Tungsten carbide dynamic ring 

2. Silicon carbide stationary ring 

3. Chrome steel dynamic ring 

4. Carbon stationary ring 

5. Perfluoroelastomer O-ring 

6. Viton@ O-ring 

7. PTFE backup ring 

8. Compression spring 

9. Integral pump 

IO. Media exsluder r-$-g,; -1. .#,, Netzsch Cartridge-Type Mechanical Seal 

The Netzsch Mechanical Seal Program provides 
the customer with three repair alternatives: 

1. Return the used mechanical seal for repair. 

2. Purchase a rebuilt mechanical seal and 
return the used one for core credit. 

3. Purchase a new mechanical seal. 

Both new and rebuilt mechanical seals are 
available from stock. Emergency, same-day 
service is available. 

In-house lapping machines allow Netzsch complete 
control over manufactured seal parts. 

Highly skilled technician assembles mechanical seal for 
our customers. 52 



Newly redesigned and patented, Netzsch Turbomill@ provides significant improvements: 
finer grinding for enhanced quality and faster grinding for higher productivity. The Turbomill 
can achieve throughput time reductions of as much as 50%. Netzsch Turbomill is easy to 
operate; cleanup and changeovers are simple. Turbomill requires no supporting equipment. 

~INEERIN~ ANU OPERATING P~lN~lPlE~ 
The Turbomill utilizes a sealed rotating basket. 
The basket is filled to between 80 and 96% by 
volume with grinding beads. Inside the basket a 
fixed grinding disc is attached to a shaft that is 
concentric to the basket drive shaft. This inner 
shaft is locked to prevent the disc from rotating. 

* .a.. 
The’seve basket rotates around the 
fixed grinding disc. When the basket is 
rotated the centrifugal force 
compresses the beads against the 
grinding disc. Shearing forces for 
dispersion are created between the 

process tank are eliminated. Higher viscosity 
or thixotropic products are handled by adding 
pumping blades to the basket. Blades are 
supplied with every machine. 

Steel or ceramic beads can be used. The basket 
is available in various slot sizes accommodating 
bead diameters of 0.8 mm to 3 mm. 

fixed disc, the moving beads and the 
rotating basket. Rods mounted to the 
grinding disc create turbulence for higher 

shearing force. The hollow center of the basket 
creates a centrifugal pumping force that forces 
the material to flow through the grinding area. 

As the basket is an impeller similar to a high 
speed dissolver, the product flows in a vortex in 
the batch tank. A high basket speed creates 
circulation of the batch and high compression of 
the media. This media compression results in a 
fine particle size. The high resultant flow created 
by the basket ensures that the batch volume 
passes through the basket with high frequency. 

The high batch turnover rate gives a 
narrower particle size distribution and a 
“cleaner grind.” With a high pumping rate, 1 

settling problems that may occur in the 

53 . . 



ATURES RHO BENEFITS 
Simple Operation 

Batch process ensures uniform grinding. 

Rotating Basket Provides Fast Cleanup 

The patented rotating basket facilitates easy 
cleaning. Cleaning of the basket includes: 
rotating the basket in solution at various speeds 
to clean the beads; quickly brushing the outside 
of the basket to remove any remaining film; and 
raising the basket from the tank, spinning and 
wiping clean. 

: I:.: 

Small Bat& &oductioi 

The unique flexibility of the TMC 50 allows use 
of the TMC 10 basket as well as the larger 
TMC 50 basket. This allows a production 
range of IO - 500 gallons. 

100% Batch Yield 

When grind quality is achieved, the basket is 
raised from the batch. It is rotated very briefly 
to spin or centrifuge the remaining product from 
the basket to yield nearly 100% finished product, 
Waste material and cleaning is reduced. 

Environment - Minimal Solvent Emissions 

Production of solvent borne products poses 
environmental concern for solvent emissions. 
Since there are no feed and discharge tanks 
requiring extra lids or no open flow discharge 
into a tank, Turbomill has minimal solvent 
emission. The tank lid is designed to allow 
solvent vapors to condense and drip down the 
inner walls of the tank, cleaning the upper 
portion of the tank. 

54 
. 



HTURES AND RENEFIT~ [cont.] 

Sealed Basket 
Beads are completely enclosed by the basket, 
preventing accidental discharge of grinding medi 
into the batch. 

Batch De-Aeration 

The basket is lowered into the premixed batch 
and turned on and off for a few cycles. This 
procedure causes air bubbles to rise from the 
batch. Priming the basket and pregrinding the 
solids de-aerates the batch and prevents it from 

. becoming foamy. 

Standard Variable Speed Drive 

Spee@>of the basket is controlled with a Variable 
Frequency Drive supplied with each machine. 
The maximum speed is determined either by 
power consumption or by the vortex level. 

Use of Existing Tanks 

The Turbomill can use any tank already in use in 
the factory. However, if the existing tanks do not 
have cooling jackets, the product will increase in 

a temperature during dispersion, If the product is 
easy to grind, temperature rise is minimal. This 
also allows the Turbomill to operate in 55 gallon 
drums. However, if a more difficult-to-grind 
material is processed, a jacketed tank is required 
and can be supplied. 

Safety 

Minimal Peripheral Equipment - The Turbomill 
does not require a feed pump and associated 
pipe work. 

Small Bead Quantity 

Minimal bead requirement enables cost-effective 
use of high quality ceramic beads. 

Low Maintenance 

The mechanical seal between the inner and outer 
shaft runs under very low pressure resulting in 
long life. 

Premixing 

For preparing dispersion from start to finish, 
Turbomill makes an excellent pre-dispersion for 
bead milling, increasing bead mill productivity. 

Tank 
304 ss jacketed tank with dish-bottom and 
integral drain. Includes cover and wheels, 

Thermometer 

Gauge to measure process temperature. 

Netzsch TM Turbomill shown with optional 280 gal. mixing tank 



*Dstance from floor to bottom of basket 

Tank Dimensions 

Media Optiarrai andBasket Charge 

Media Ordering Information 

Other sizes available upon request 

j 

D 

c 
8 / / 

I! i 

Turbomill Technical Dimensions 

Mntely variable by frequency inverter between speed range. Note: in accordance with the Company’s poky of contrnual product development and Improvement, 
the above speafications are subject to amendment without notice. 56 
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New High Density Bed Jet Mill with integrated Classifier 

The further development of a 
spiral jet mill means that the 
influence of the product load on 
the fineness of the final product 
is now a negligible parameter! 
The independence of fineness of 
the Coniet’s milling process 
makes the feeding of larger 
amounts of product possible, 
markedly increasing the 
efficiency and economy of the 
mill. 

The heart of this mill IS our 
proven hrgh-precision classrfrer 
wheel, for exact limitation of the 
particle range in the milled 
product, free of oversized 
particles. A cohesively rotating 
Immersion tube and optimum 
design produce the hrghest 
degrees of fineness 

A desired fineness is preset by 
adjusting of the rotatlonal speed 
of the classifier wheel. Fine 
product particles whose size 
correspond to the set 
parameters are removed from 
the machine by the classifier 
wheel; particles that are too 

NETZSCH-CONDUX 
Mahltechnik GmbH 
Rodenbacher Chaussee 1 
D-63457 HanauAVoifgang 
Telephone 0049 (0)6181/506-01 
Telefax 0049 (0)6181/5712 70 
e-mail. infoQncx netzsch corn 
http //www netzsch-condux de 

ET25 

large are rejected by the classifier extremely Interesting for the 
wheel and returned to the milling of residual free products 
product-laden gas to be for various applications, such as 
remilled. those found in the 
The one-piece machine housing pharmaceutical industry. 
enables easy, thorough cleaning 
between products or batches. 
Therefore, the ConJet is 
Technical Data 
Airflow capacity at 7 bar tabs.) and 20 “C m3h-’ 96 
No. of milling nozzles 
Nozzle diameter 
Classifier drive capacity 
Max. rotation 
Fineness, example limestone (density 2,7) 
Weiqht 

Stk. 6 
0mm 2,1 
kw 13 
min .’ 12000 
w (4,) 3,5 
ca. kq 70 

subject to technical rewons 

CERTIFICATE 
A Conlet is now available in our 
laboratory for mutual testing of 
your products. We would be 
delighted to reserve a date for 
you for milling tests and are sure 
that you will be impressed by 
this new efficient method of air 
jet milling. 
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Universal m ill: Grinding versatility in an 
econom ical package 

Stephen Miranda NETZSCH Inc. 

, , 

Are you searching for a versatile grinding machine 
to handle multiple bulk products? One solution may 
be a universal mill. The nxill uses grinding tools that 
can be interchanged to handle a range of soft to 
medium-hard materials, providing the advantages 
of customized grinding in one housing. After outlin- 
ing the universal mill’s components, operation, and 
maintenance, this article gives information on 
grinding tools, special applications, and mill selec- 
tion. 

A universal m ill is a form of mechanical impact m ill 
that fractures and reduces particles with high-en- 
ergy impingement. Called ~~~iversnl because it 

can be fitted with interchangeable grinding tools, the m ill 
handles a range of feed characteristics and produces final 
products that meet various particle size requirements. By 
combining the capabilities of more than dne m ill in a sin- 
gle housing, the universal m ill provides grinding versatil- 
ity while conserving capital equipment outlay. 

The universal m ill can grind feed materials of up to 3.5 
Mohs hardness, including pharmaceuticals, chemicals, fer- 
tilizers, cosmetics, food products, animal feeds, and m ineral 
powders. The m ill accepts feed materials with an average 
particle size typically up to 2 inches; a larger m ill can handle 
materials up to 4 inches. The resulting final average particle 
size can range from fairly coarse to as fine as 20 m icrons. To 
grind heat-sensitive materials such as resins, the m ill can be 
equipped with a grinding tool that generates high airflow 
and a wide housing that enlarges the grinding chamber and 
dissipates the grinding heat. [E&ur’s note: Also see the 
lntw cwtinn “~nf=ci;tl annlirMinnc:“l 

Mill components, operation, and maintenance 
The universal m ill is available in lab- or pilot-plant sizes, 
such as for pharmaceutical production, and in full-scale 
production sizes from about 6 to 27 inches (measured in 
terms of grinding tool diameter). Grinding capacities can 
range from a few kilograms to many tons per hour, de- 
pending on factors such as the feed characteristics and the 
desired final particle size. Construction materials for the 
m ill’s contact surfaces include carbon steel, hardened 
steel, cast iron, stainless steel, and sanitary-standard pol- 
ished stainless steel. 

Components. The universal m ill, as shown in Figure I, 
consists of a vertically oriented housing with a large door. 
Inside the housing, mounted on a motor-driven rotating 
shaft, is a grinding tool - a rotating disc (called a rotor 
disc) fitted with pins or teeth or a rotating wheel-like rotor 
fitted with blades or bars. 

When the m ill is fitted with a pin rotor disc, a second disc is 
mounted inside the m ill’s door so that its pins or teeth in- 
termesh with those on the rotor disc. The door’s disc can 
remain stationary or rotate; in the latter case, the door is fit- 
ted with a drive assembly that turns the disc counter to the 
rotor disc’s rotational direction. 

When the m ill is fitted with a grinding tool other than a 
disc, the tool fits inside a stator (also called a basket), as 
shown in Figure 2, which adjusts the final product’s fine- 
ness. The stationary, ring-shaped stator can be a screen, 
grinding track, or combination screen and grinding track. 
(No stator is required with a pin rotor disc.) 

The universal m ill’s grinding tools can be removed and re- 
nlacerl w+Glv and mlicklv The time wm~ird tn rhanm- the 



tools depends on the mill size: A 6-inch mill’s grinding tool 
can be changed in a matter of a few minutes. and a I2-inch 
mill’s tool takes about 30 minutes. Because handling the 
tools for larger mills typically requires lifting equipment, 
tool changes for larger mills can take somewhat longer. 

Operation. The feed flows from a volumetric feeder by 
gravity through the universal mih’s inlet, which directs the 
feed into the grinding chamber’s center. The grinding tool 
(or tools) rotates at high speed, creating centrifugal force 
that accelerates the feed particles outward. The particles’ 
high-speed outward flow hurls them against the pins, 
blades, or other elements at the tool’s periphery. The parti- 
cles’ impact with these elements and other particles frac- 
tures and reduces them. 

With disc grinding tools, desired-size particles exit the disc 
periphery and flow toward the mill’s bottom outlet. 

With other grinding tools, the reduced particles pass 
through the bars or blades to the stator: 

l With a screen stator (Figure 2a), the desired-size particles 
pass through the screen openings (which can be of vari- 
ous shapes) and exit the mill’s bottom outlet. 

l With a grinding-track stator (Figure 2b), oversize particles 
impact the track’s ribbed surface and bounce back into the 
grinding chamber for further grinding, and desired-size 
particles exit through the stator’s rear discharge slot. 

Figure 1 
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New mll combines the 
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i NETZSCH-CONDUX manufacturers a complete line 
; of dry grinding and classification equipment for a 
; variety of powder processing applications. 

: l Our equipment satisfies many industries including: 
i - Colorings and Coatings (Toner, Pigments, Powder Paint) 
i - Life Sciences (Pharma, Foods, Crop Protection) 
: - Plastics (Thermoplastics, Thermoset, Recycling) 
I - Chemicals (Cellulose, Fillers, General Chemicals) 
* : - Minerals (Graphite, Abrasives, Metals) 
: . - Ceramics (Technical Ceramics, Ceramic Pigments) 

l Guarantee higher profits through high energy efficiency, 
low maintenance costs and reliable operation 

. Machines available in laboratory, pilot and full scale 
production sizes 

l Backed by over 130 years of worldwide process 
experience 

Dry Processing trials are available at our 16,500 square 
foot Technical Center. Contact NETZSCH for a Technical 
Center tour, to schedule a trial or to discuss your next dry 
powder processing application, 
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l With a combination stator (Figure 2~). the screen sec- 
tions control the final product’s upper particle size by al- 
lowing desired-size particles to exit the screen openings. 
and the grinding track sections deflect oversize back into 
the grinding chamber for further reduction. 

Figure 2 

Stators 

. aScreen 

After exiting the m ill, the particles fall by gravity or are 
drawn by a pneumatic conveying system to downstream 
processing or storage. 

Maintenance. Regular preventive maintenance will keep 
the universal m ill running smoothly. A critical mainte- 
nance step is inspecting the grinding tools and stators for 
wear. A screen stator can require more frequent inspection 
because it’s subject to blinding and breakage. Rapid tool 
or stator wear can indicate a feed problem, such as over- 
feeding due to an improperly selected feeder. 

More about the grinding tools 
Your feed’s characteristics and the particle size your final 
product requires are major factors in determ ining which 
grinding tool is best suited to your application. Some com- 
mon grinding tools are shown in Figure 3. 

Pin discs. Dry crystalline and brittle feeds, such as sugar, 
aspirin, sodium bicarbonate, kaolin, and carbon, can be 
handled by a m ill equipped with pin discs (Figure 3a). 
When only one disc rotates, the pin discs can typically 
achieve a final average particle size of less than 50 m icrons. 
Fineness is controlled by the rotor disc’s speed (which con- 
trols the disc’s peripheral speed) and the number and 
arrangement of pins on the discs. When both discs rotate. 
the peripheral speed is much higher, and the final average 
particle size can be less than 30 m icrons. The higher energy 
applied during this operation, called counter-rot&ion,, gen- 
erates more heat and can require cryogenic cooling (dis- 
cussed in the later section “Special applications”). 

Pin discs are often the best option for drug and food applica- 
tions because they require no stator, elim inating stator 
screen-blinding problems and the need for grinding-track 
clean’ :g. The pin discs are also easier to access for good 
manufacturing practice (GMP) clean-in-place applications. 

W ing beater. The universal m ill can be equipped with a wing 
beater (also called a blade beater orplnte beater), as shown 
in Figure 3b. to reduce soft medium-hard, and some fibrous 
feeds to a final average particle size of less than about 400 m i- 
crons. Typical soft feeds include coarse talc and lactose; 
medium-hard feeds (and those with abrasive impurities) in- 
clude glass fibers, toner pregrind. and polyvinyl chloride; 
and fibrous feeds include coconut shells, herbs, root drugs, 
and wood. The wing beater has a series of rigid, replaceable 
blades around its periphery and is mounted inside a stator. 
The tool is often used with a screen or combination stator for 
soft to medium-hard feeds and with a grinding-track stator 
for medium-hard and fibrous feeds. The final particle size 
can be controlled by adjusting the tool’s peripheral speed and 
choosing a particular stator. 

Blast rotor. A blast rotor (also called a turbine rotor or turbo 
rotor), as shown in Figure 3c, allows the universal m ill to 



grind feeds ranging from brittle to elastic, including most of 
the materials handled by the other grinding tools. The blast 
rotor also handles feeds that are slightly abrasive (such as 
limestone containing a minor abrasive component) and 
feeds that are temperature-sensitive (such as resins and pow- 
der paints). The tool can achieve a final average particle size 
of less than about 40 microns. The blast rotor consists of 
several rigid, replaceable bars or blades mounted inside a 
pair of rings. It operates like a turbine, generating a large vol- 
ume of airflow during grinding and quickly dissipating the 
grinding heat so the mill can handle temperature-sensitive 
feeds. The blast rotor is mounted inside a screen or combi- 
nation stator. As with the wing beater, the final average parti- 
cle size can be controlled by adjusting the tool’s peripheral 
speed and choosing a particular stator. 

Others. Various other grinding tools, many of them propri- 
etary to one mill supplier, are available to grind feeds with 
particular characteristics, such as high moisture or fat con- 
tent and extremely soft or fibrous consistency, and to pro- 
dude a particular final particle size. Depending on its 
design. a grinding tool can apply impact, shear, or both to 
reduce the particles. [Editor’s note: For more grinding tool 
information, contact the author and suppliers listed under 
“Universal” (page 211) in the “Mills” section in Powder 
and Bulk Engineering’s 2001-2002 Reference & Buyer’s 
Resource (August 2001).] 

Special applications 
To handle potentially explosive products, the universal 
mill can be constructed of components that are pressure- 
shock-resistant up to 10 bar. The mill’s inlet and outlet can 
also be fitted with pressure-shock-resistant and flame- 
proof isolation valves (such as rotary and slide-gate 
valves). For further protection, fire-detection and -sup- 
pression systems and similar components can be installed 
in the mill and related equipment. 

Although it’s a more complex and costly option, the univer- 
sal mill can also be installed in a closed-loop inert-gas ,tid- 
ing system to handle potentially explosive products. The 
system reduces explosion risks by using an inert gas such as 
nitrogen to reduce the oxygen content of the air in the mill. 
The closed-loop system can also handle products that tend to 
oxidize or undergo property changes in contact with oxygen. 

The universal mill can be adapted for cryogenic grinding. 
This allows the mill to handle a product that can’t be 
ground to the desired size at ambient temperatures (such as 
rubber or thermoplastics, which are too soft at ambient 
temperatures to be fractured during grinding) or to handle 
a product that’s degraded by heat (such as a spice or flavor- 
ing that loses essential oils at high temperatures). In these 
applications, a cryogenic fluid can be sprayed into an up- 
stream feed trough (or similar unit} to cool and embrittle 
the feed before it enters the mill. The fluid can also cool the 
air flowing through the mill during grinding. 

Mill selection 
Base your selection of the universal mill’s components 
and features, including grinding tools, stators, and con- 
struction materials, on your feed and final product require- 
ments. During the selection process, expect to work 
closely with the universal mill supplier. The supplier will 
ask you to describe the characteristics of each of your 
feeds, including the material type, particle size distribu- 
tion, bulk density, flowability, friability, abrasiveness, tem- 
perature sensitivity, moisture or volatile content, and 
chemical corrosiveness. You’ll also need to identify which 
properties - such as particle size distribution, bulk den- 
sity, and moisture or volatile content - each of your final 
products must have. 

During the selection process, expect to work closely 
with the universal md supplier. 

Considering where the mill will be located in your process 
is also important. The selected mill components will affect 
which upstream and downstream equipment, such as feed- 
ers and dust collectors, will best suit your grinding 
process. For instance, if your mill discharges by pneumatic 
conveying and one of the grinding tools you select is a 
blast rotor, you need to consider the high airflow volume 
produced by this grinding tool when sizing the dust collec- 
tor and related ductwork downstream from the mill. 

Once these preliminary selection steps are completed, the 
supplier’s test center can run grinding tests with your 
feeds. The results can help establish which universal mill 
grinding tools and stators. which rotation speeds and other 
operating variables, and which mill size will best meet 
your grinding requirements. PBE 

For further reading 
Find more information on universal mills and other grind- 
ing equipment in articles listed under “Size reduction” in 
Powder and Bulk Engineering’s comprehensive “Index to 
articles” (in the December 2001 issue and at www.pow 
derbulk.com). 

Stephen Miranda is manager of business developmentfor 
dry grinding at NEZSCH Inc., 119 Pickering Way, Exton, 
PA 19341; 610-280-1220, fax 610-280-1299 (smi 
randa @netzschusa.com). He holds a BS in biology from 
Fairleigh Dickinson UniversiQ in Ruthe$ord, NJ., and 
has 26 years experience in bulksolids size reduction. 
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Superior Grinding and Particle Size 
Reduction Solutions for Pharmaceutical, 
Food and Personal Care Applications 



As product requirements in the pharmaceutical, nutraceutical, food and 
personal care industries advance in complexity, equipment that ensures 
repeatable performance is required. 

NETZSCH, a global leader and trusted manufacturer of sophrstrcated gnndrng and drspersron 
equrpment, has been the leading supplier of quaky size-reduction equipment for over 130 
years Recognrzing these growing demands, experienced NETZSCH engineers have designed 
the hrghest quality mrxrng and blending machrnery, wet grrndrng and drspersron mrlls, dry 
gnndlng and classrfrcation systems and de-aerators for pharmaceutrcal, nutraceutlcal, food 
and personal care applrcatrons 

NETZSCH fine grinding machines are specially J ., 
manufactured to the most stringent specifications, 
rncludrng sterkty, heat sensitivity, and cleanability. 
lnnovatrve designs provrde precise and reoeatable 

tr 
control of particle size drstributrons The results f 

Include exact control of food flavor, uniform 
partrcle size of drugs and unmatched product 



NETZSCH supplies companies worldwide with proven, fine grinding equipment 
for sanitary and FDA-approved applications including: 

I 0 Pharmaceutical 
Aseptic, Dry Powder Inhalants, Ingestible, Injectable, Oral, Sprays and Topical 

* Nutraceutical 
Food Supplements, Nutritional Supplements and Vitamins 

* Food 
Candies, Cheeses, Chocolates, Herbs and Spices 

6 Personal Care 

I Cosmetics, Gels, Soaps and Sunblock I 

1 NETZSCH De-Aerator DA Compact system that continuously removes trapped gas 1 
from various slurries over a wide range of viscosities 

NETZSCH Mastermix Totally enclosed, automated pre-mixing dispersion 
Pre-Mix Disperser PMD system with sublevel powder feeding capabilities 

I NETZSCH Mastermix High speed laboratory disperser for easy-product 
Shearmaster .“* develoament testina in a contamination-free environment 

Model 
NETZSCH Labstar-‘ 

NETZSCH ZETA-” 
System LMZ 

NanoMill~” 

Description 
Flexible laboratory mill 
with interchangeable 
milling systems 
Versatile system for hiqh 

Particle Size Range 
IO pm to nanometers 

10 urn to nanometers 
energy, high flow multiple ’ 
pass grinding 
ZETA’” system fabricated below 400 nanometers 

NETZSCH-CONDUX@ Advanced spiral jet mill 
High Density Bed Jet design with dynamic 
Mill CDS air classifier 

dso=l vrn to d,,=25 vrn 

I NETZSCH-CONDUX” High efficiency classifier dSO=l pm to d,,=25 pm 
Air Ciassifier CFS HD-S for superfine classification 

NETZSCH-CONDUX’ 
Universal Mill CUM 

Flexible, high speed mill 
with interchangeable 
grinding elements 

d,,=lO pm to 400 pm 

The NETZSCH Technical Center IS designed 
for feaslbA!ty, pIlot and productlon 
testing of a diverse range of grInding 
machines This 16,500 square foot facli- 
lty includes both wet and dry processing 
suites, isolated hazardous material 
storage area, analytlcal laboratory, office 
suites, and client and training conference 
rooms Testing and demonstrations on 
spaI/ laboratory scale mills up to pilot 
scale equipment is avarlable. Factory 
acceprance tests can also be conducted 
In this laboratory. 

The local Sales Representative In your area is. 

Incorpora ted 
NETZSCH Incorporated 

Grinding and Dispersion Division 
119 Pickering Way Exton, PA 19341 
Tel: 610-363-8010 Fax: 610-363-0971 

E-mail, grinding@netzschusa.com 
www~~~~~~chu~~.cQrn 

For more information on Nan&y&ems Inc., 
wit. www nanocrystal.com 

NETZSCH-CONDUX, Labstar, and ZETA are all registered trademarks of NETZSCH 
0 CopyrIght 2003 NETZSCH Incorporated All rights reserved Printed in the U.S A 



NanoMW 10 
fabricated by 
NETZSCH for 

dystems Inc. 

XCH-CONDUX9 
Lersal Mill CUM 

NETZSCH Mastermix 
Pre-Mix Disperser PMD 
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NETZSCH NEMO@ 
Series Pumps. n n 

0 Ser~ic 

rom the world leader rn pumping technology, 

NETZSCH NEMO@ now manufactures a more 

efficient, more economical and easier to 

service pump line - the NM Serres. NM pumps offer 

the most comprehensive range of those key features 

critrcal to providing optimal performance in the 
., - toughest applications. Superior features represent the 

frrst half of the pump solutron equation. The rest is 

kze f urnished by NEMO@ technical expertise and vast 

experience with vrrtually every pump/r 

mater-A and environment. NEMO* 

representatives have the specialized 

knowledge and hands-on skrlls to mee 

the exact need of every applicatron. 

They will match your needs with the 

appropriate pump confrguration, 

choosing from: 

* Solid Shaft Design 

s Widest Range of Unrversal Joint 
Options 

m Extra Long Connection Rod 

m Widest Range of Customized 
Materials 

= Thru Bolt Constructron 

Two NEMff NM Pumps automatically suctfon hft detergents from two reaction vessels to large 
reservov tanks 330 feet away 



EMO@ PROGRESSING CAVl7-Y PUMPS 
.__ . . 

The NM Series offers solutions to your pumping 

requrrements with improved Nexibllity and desrgn. 

An enlarged stuffing box and tapered suction 

housing results in more efficient and trouble-free 

operation. Available options include a choice of: 

drives, type of suction and discharge connections, 

standard or portable baseplates, suctron rotation, 

pumping drrection, customized materrals and 

bypass arrangements. 

SY SERIES .................I...I. (. .., . . I 
The NEMO”) SY serves is utilized rn the 

chemrcal, Industrial, municipal, pulp and 

paper and oil industry. This general 

purpose pump is designed to handle 

, .  , .  .1 .  , . . .  

materials that vary from waterlike 

consrstencies to viscous pastes and slurries. 

Shear-sensitive materials are also handled 

with complete ease with this style NEMOa 

pump. 

The NEMOe BY series IS a modular overall pump length. This feature helps 
COnstruCtron pump. Its close coupled drrve minimize valuable manufacturing space 
arrangement elimrnates the need for a requirements and reduces ,nstallatron costs, 
beartng housing, which decreases the 

MINI METERING SERIES 
__ _, / ,, _ u*:_~ I. : , 

. . . . . . ..*............... .,. ,( . I.. ,..,. 
The NEMO@ NM Mini Metering series is delivery. Without altering the overall 
utilized for metenng both hrgh and low- pump dimension, this low cost modular 
vrscosity materrals and offers pulsation-free design offers four rotor/stator element sizes 

- which can be interchanged with minlmal 

downtime. The NM Mini IS available In 

standard design or close coupled 

construction. 


