
Recirculator Results
These flexible PVC pellets were compounded in a 6 inch single screw extruder with a mixing screw 
and our Taskmaster with Recirculator mixers.  Both extruders processed 72 (clear) and 95 (white) 
durometer PVC.  Pellets from the 6 inch extruder show gross agglomeration in the flow direction 
(where the more fluid material surrounds the stiffer material as in coextrusion and shear-induced 
coalescence) and fine agglomerations in cross section.  The Taskmaster compounded pellets show 
no aggolomeration in the flow direction or in cross section.
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Rutgers University StudyRutgers University Study

�� The following pictures were generated The following pictures were generated 
by Rutgers University and AMIPP in by Rutgers University and AMIPP in 
studies of PS/PE blends (for railroad studies of PS/PE blends (for railroad 
ties) and for ceramic ties) and for ceramic nanonano--powder powder 
compounding.compounding.

�� Randcastle would like to express our Randcastle would like to express our 
appreciation.appreciation.
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This well studied 
blend is known to 
make domains in 
the 5 to 10 micron 
range but the 
Recirculator makes 
sub-micron 
domains (without a 
compatibilizer). 
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Ceramic NanoCeramic Nano--CompositesComposites
PMMA Pellets & 5% Nano Ceramic 30 to 60 nm PMMA Pellets & 5% Nano Ceramic 30 to 60 nm 

5,000 X                                   10,000X               50,000X

2% Carbon Nano2% Carbon Nano--Tubes & PCTubes & PC

100,000 X
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Recirculator Summary Recirculator Summary 

�� NanoNano--scale processingscale processing
�� Compounding of high filler loadingsCompounding of high filler loadings
�� Thermally sensitive material processingThermally sensitive material processing
�� ReagglomerationReagglomeration preventionprevention
�� Thinner films at lower temperaturesThinner films at lower temperatures
�� Improved propertiesImproved properties
�� Superior Venting by multiple, more efficient vents Superior Venting by multiple, more efficient vents 

��The Recirculator Compounding Results Are The Recirculator Compounding Results Are 
TwinTwin--Like And Demonstrate: Like And Demonstrate: 



Recirculator Summary Recirculator Summary 

�� Generating high pressuresGenerating high pressures
�� Stable pressuresStable pressures
�� In a single heat historyIn a single heat history
�� Without the need for a gear pump Without the need for a gear pump 

��Randcastle retains the advantages of Randcastle retains the advantages of 
single screws during compounding and single screws during compounding and 
venting: venting: 
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How Each Venting How Each Venting 
Recirculator WorksRecirculator Works

Empty Portion Of Channel

1) Gas, represented in black, enters the Recirculator inlet.
2) The pumping land drags material from the channel to 

empty it.
3) A vacuum is applied through the barrel vent at the 

empty portion of the channel to reduce the gas content.
4) The partially degassed material is pumped into the red 

channel by the pumping land where some material re-
enters the blue channel for further degassing and the 
rest discharges to the next Recirculator mixer for 
mixing and more degassing.

5) Each of the three subsequent Recirculators continues 
degassing.

New Venting Mechanism

� Better Degassing by Multiple Vents:
Old single screws have one vent while 
Randcastle has up to four. 

� Better Degassing Mechanism:
Bubbles only leave the surface of the 
melt mass. The Recirculator constantly 
renews the surface for much more 
efficient degassing!

Advantages



Microtruder Dimensions
These are the dimensions for the standard 24/1 Microtruder. The typical range of L/D’s  available are 12:1, 24:1, 
36:1, and 50:1.  As we are always improving our product, these dimensions should be used only as a guide.  
Certified dimensional drawings and detailed die mounting drawings are available.  Many drawings are available in 
PDF form and show additional detail.   

Optional Pressure Indicator
Optional Melt Temperature
Indicator
AC Ammeter with overload 
protection
Digital Screw Speed 
Indicator
Digital Screw Speed 
Control
Motor Stop/Start Controls

Panel Access

A B C D E
RCP-0250 24 12 9 16 3
RCP-0375 33 14 11.5 20 7
RCP-0500 34 14 11.5 20 9
RCP-0625 37 14 11.5 22 7
RCP-0750 44 15 11.5 23 6
RCP-1000 51 15 11.5 22 11
RCP-1250 67 19 17 37* 5*

 *Note: Model RCP-1250 is supplied with post or plate mounting only.

As part of Randcastle’s commitment to technical service, a working lab is available for customer experiments. 
Typically, customers supply the polymers and the goals.   Randcastle sets up the extruders which are stripped and 
cleaned before the trial.  Most often customers come to the lab to work with Randcastle processing technicians.  
However, trials are also done by Randcastle following the customers instructions and goals.  
There are many reasons why our customers use our lab services.  Sometimes, it is not clear how well an unusual  
material may process in the Microtruder in terms of compounding, melting, feeding, pressure stability, output, and so 
on.  Sometimes, a particular line must produce samples within a customer’s expectations.   Finally, customers may 
have operating budgets but not necessarily capital budgets.  Our lab allows their experimental work to continue.       
The lab’s machinery is constantly being updated so a complete listing of the lab’s facility is not practical in this 
brochure.  However, usually the lab has about 10 Microtruders.  These machines are combined into the lines on the 
following page.  Please call to discuss your particular application or for a quotation for lab services.  Currently, the 
area of compounding and venting is advancing more quickly than we can update this brochure.  If this is your area of 
interest, please call.

Lab Services

Temperature
Controls
Zone On/Off
Switches
Optional 
Temperature
Control Zone
Main Power



For more information on Randcastle’s line, contact:
Randcastle Extrusion Systems, Inc.
74  Sand Park Rd.
Cedar Grove, NJ  07009-1210   USA

Tele: 973-239-1150
Fax:  973-239-0830

Randcastle Lab Lines
Microtruders are integrated into “turnkey” laboratory extrusion lines.  Some examples are shown below.  

Pelletizing & Compounding                                     Tubing: 1 to 3 layers

Cast Film Coextruded Cast Film                                Blown Film
2 to 11 layers (5 layer shown)                (Dedicated Unit Shown)

Monofilament

Sheet (Bench Unit Shown) Coextruded Sheet: 2 to 11 layers (5 layer with twin screw shown)



 

 

RANDCASTLE 
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Advantages Of Randcastle Extruders 
 

1) Screws: 
a. Stronger Screws: Randcastle’s vertical screw is 2 to 4 times stronger for 

the equivalent horizontal design because the screws are driven through the 
metering section—the strongest part of the screw. 

b. Higher Output Screws: For equally strong screws, we can cut the screw 
deeper for higher output.  

c. Faster Screw Speeds: Screw speeds to 350 RPM are standard so output is 
much higher for a given screw diameter.   

d. No Arching: A rotating paddle attached to the top of the rotating screw 
breaks up arches to insure material reaches the screw.  If nothing goes into 
the screw, nothing comes out and production goes down. 

e. Better Melting At Lower Temperatures: Our patent pending melting 
elements eliminate the problems associated with low shear rates on small 
extruders— poor melting, unmelts and soft gels.  Our proven technology 
makes for higher outputs without excessive heat generation— preventing 
degradation.   

f. More Uniform Pressure: Our patented Surge Suppression system 
reduces surging making your products more uniform.  Plus/minus 10 
pounds barrel pressure documented. 

g. Higher Pressure Capability: Our side discharge prevents pressure from 
pushing on the tip of the screw so you can run much higher pressures.  No 
problem at over 9,000 psi.  Pressures this high on small screws can 
compress the screw.   

h.  Faster Maintenance: Randcastle screws can be removed without taking 
off the die, transfer pipes, or breaker plate.   

i. Unsurpassed Compounding: Our patent pending elements mix better 
than any other single screw extruder while generating high pressure.   

i. Thermal Gradients: A well mixed product removes thermal 
gradients created during the melting process. 

ii. Additive Packages: Resin suppliers additives make the base 
materials stronger, clearer, tougher, etc.  When these packages are 
thoroughly mixed, as in the Randcastle Recirculator, they work 
better.   

iii. Longer L/D’s: Long screws for superior melting and mixing, such 
as 50:1 L/D, are no problem because our screws are in tension 
rather than compression.  Other screws buckle from the pressure. 

iv. Twin Screw Like Mixing: We’ve compounded materials only 
previously done in twins.  No other single does 50% wood flour 
and rigid PVC, for example, directly into tensile bar stock. 
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v. Other Mixing Applications: There are many reasons why you 
might want to mix well.  This is not intended as a comprehensive 
list: 

1. Color Concentrate Cost: Colorants are expensive and the 
better mixed, the less concentrate you need.   

2. Superior Color: The better mixed, the richer the color. 
3. Save Toll Compounding Costs: If you can compound 

yourself, it may pay to save 10 to 20 cents per pound. 
4. High Filler Loading: We’ve mixed up to 82 filler. 

j. No Dead Spots: Our patented system eliminates the dead spot associated 
with some dynamic seals.   

 
2) Better Feeding: Our vertical extruder design feeds twice as effectively as 

horizontal screws.  Since the barrel surrounds the screw for 360 degrees, it feeds 
twice as well as barrels that have a 180 degree feed opening.  This is particularly 
useful for very poor feeding materials:  

a. Process Low Bulk Density Materials: Feed powders and other low bulk 
density materials. 

b. Process Slippery Feedstock: Twice the feeding power means greater 
success with low friction materials such as fluorocarbons, oils, etc. 

c. Process Variable Feed Stocks With Less Surging And Better Melting: 
Twice the feeding power means that a changing bulk density will surge 
less while consistently melting better. 

d. Standard Pellets: In large extruders, pellets fall into the screw and the 
stack like a pile of cannon balls.  But, when the channel depth of the screw 
is only 1 pellet high, this can’t happen.  Effectively, this reduces the bulk 
density for small extruders compared to larger ones.  The feeding of our 
design “pushes” lightly on the pellets developing a low pressure in the 
solids conveying zone—effectively increasing the bulk density in the 
screw and making it feed better. 

 
3) Separate Feed Sections: Some extruders are built with such thrift, that they do 

not even include a distinct, separable, “feed section” as part of the barrel 
assembly.  Yet, separate feed sections have many advantages: 

a. Lower Maintenance: A screw will deflect into the barrel from the forces 
applied to it, (normal or extraordinary as from tramp metal) at the screw’s 
weakest point—barrel or feed section.  If you don’t have a separate feed 
section, then the barrel will wear and will have to be replaced— costing 
more than a feed section. 
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b. Interchangeability: Different feed section designs transport differently—
some better and some worse for your material:   

i. Flexible Design: We have 6 standard smooth bore feed sections 
and additional grooved bore feed sections.  No one else does.  
Match the feed section to the material for the best feeding.  If your 
material changes shape, hardness, friction you can adapt.   

ii. Fast Interchange: Our feed sections can be changed in less than a 
minute because they aren’t sandwiched between a barrel and thrust 
section.  In competitive designs, removing the screw, barrel and 
wiring, so that you can change the feed section, can take hours. 

c. Better Water Cooling Design: Temperature affects friction and friction 
drives material forward.  

i. 3 L/D Cooling Length: Well built extruders have 3 L/D’s of 
cooling beyond the feed section opening— required for consistent 
solids conveying— to prevent surging.  Some frugally built 
machines cheat on this length so much that their cooling is 
primarily under the feed opening— rather than between the barrel 
heaters and feed opening causing feed irregularity.   

ii. Better Cooling Uniformity: Our feed sections use a labyrinth 
distribution system so that the feed section is the same temperature 
throughout.  Some feed sections are merely in one side and out the 
other creating dead spots where water can boil into steam and 
which prevents cooling. 

iii. Closer Cooling Location: Our feed sections have welded 
chambers so that the cooling water is located nearer the screw.  
Some companies clamp on a two part casting around the barrel— 
moving the water far from the screw.  The problem is made worse 
because the casting walls do not circulate water creating hot spots 
between the castings.   

iv. Water Is Better Than Air Cooling: Some companies use 
compressed air cooling in their feed sections.  Air cannot absorb 
energy like water.  Compressed air is costly. 

v. Temperature Measurement Point Available: There is a standard 
connection available to easily measure the feed section temperature 
at the barrel/feed section junction.   

 
4) Barrels:  

a. Better Heat Distribution: Our barrels are large diameter.  This: 
i. Prevents Hot Spots:  When the heaters are turned on, the heat is 

distributed by the large mass barrel.  Small mass means poor heat 
distribution, hot spots and irregular feeding. 
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ii. Prevents Temperature Cycling: When the barrel wall is too thin, 
the barrel temperature will cycle because the heaters are much 
hotter the barrel.  We have very heavy barrel walls. 

b. Higher Pressure Resistance: A larger diameter barrel is stronger than a 
small one and can contain more pressure.   

c. Superior Temperature Isolation: Since feed section temperature is 
critical, Randcastle uses a thermal barrier between the feed section and the 
barrel.  Some manufacturers, especially of small extruders, do not.   

5) More Flexible Design: 
a. Footprint: The vertical design saves valuable floor space and fits into 

tight places. 
b. Direction Of Output: Our barrels are rotatable.  So, you can change the 

die from in line with the motor to an angle at your facility. 
c. Height Adjustable: Our standard assembly lets you adjust the height— 

especially convenient for coextrusion on different lines. 
d. Interchangeable Barrels: You can readily convert a larger Randcastle 

extruder into a smaller one using the same control panel.  
e. Vertical to Horizontal Design: You can readily convert our vertical 

design to horizontal.   
f. No Barrel Support: The vertical barrel doesn’t need a barrel support 

which can get in the way of close coupled downstream equipment. 
 
6) Precision Gear Reducer: Our reducers are the only ones in the extruder industry 

to use precision gearboxes.  This means that the precision input of the motor isn’t 
lost in a sloppy gearbox.   

 
7) Motor/Drive:  

a. Higher HP Motors: Because we have stronger screws, they can withstand 
more torque and use higher horsepower motors for tough materials. 

b. Precision Motors: We use precision AC motors— the industry standard 
—for accurate rotation into the precision gearbox.   

 
Additional information is available, mostly in the form of published papers, pictures, and 
drawings, to back up these statements.   
 
Finally, people matter.  You are probably familiar with expressions about what kinds of 
things roll downhill.  Technology rolls downhill.  Superior technology doesn’t just 
happen.  It requires a company committed to making better extruders.  We are a 
technically driven company while some are, for example, sales and marketing driven 
companies— and it shows.   
 
 
Keith Luker 
President 



Randcastle Extrusion Systems, Inc. www.randcastle.com
74 Sand Park Rd. Tele: 973-239-1150
Cedar Grove, NJ 07009-1210   USA Fax: 973-239-0830     Brochure: WHY.CDR

FOR MORE INFORMATION ON EXTRUDERS, CAST FILM (LAMINATING, EXTRUSION 
COATING), BLOWN FILM, SHEET, COEXTRUSION, TUBING, EXTRUSION MOLDING, 
MONOFILAMENT, UP TO 96:1 L/D PELLETIZING LINES, OR THE RANDCASTLE LAB, PLEASE 
CONTACT:

You bought an 
extruder that can’t
compound?  On 
purpose? What,  

You wanted
lousy mixing?

You bought an extruder
without an arsenal of smooth

bore feed sections?
.

Didn’t you think you’d need a
choice of modern tools?

You bought an
extruder with a weak 

screw.  Now it’s broken
and it’s going to cost

how much to
replace?

It’s going to take you
how long to change feed 

sections?
You have to pull the screw,

and take off the barrel?
It only takes seconds

on a Randcastle!

You didn’t
see any 

reason to 
buy 

patented
technology
when we 
could get
 by with

extruders 
designed
 in 1950?

You compressed the
¾ inch screw on

that horizontal extruder
at only 5,000 PSI?!?

.

Why, a  ½ inch Randcastle
screw wouldn’t blink

at 7,500 PSI!

You didn’t know vertical
screws feed so much better?

You didn’t know it would matter?
.

If it doesn’t feed, it doesn’t
do anything else!

You bought an extruder 
that surges and there’s 

nothing you can do?  
Haven’t you ever heard 

of Randcastle Surge 
Suppression 
Technology?
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