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Pioneers in Asphaltic & Unbound Materials Testing
James (Jim) Cox initially worked as a design engineer developing products to test asphalt for highway construction. 
Jim started out working for the Californian highway materials and research division. Jim left to set up his own business, 
originally working from his garage in Sacramento. Later Jim set up “James Cox & Sons” based in Colfax, California,  a 
professional business that is globally renowned for innovation and quality. The business has been successfully trading 
for over 30 years. Cox & Sons was selected by The University of California at Berkeley (UCB) to design and manufacture 
the prototype shear testing system for the federal Strategic Highway Research Program (SHRP). SHRP was initiated 
to develop standards for road construction in this country. The original testing system is still in use at the Richmond 
Field Station (UCB). Over the years, James Cox & Sons has developed a line of products for asphalt, concrete and soil 
testing which conform to various ASTM, AASHTO and Californian speci�cations.  Cox & Sons has built a reputation for 
manufacturing the highest quality equipment utilizing the �nest materials and latest technology. We integrate all of these 
factors to provide top-of-the-line systems for a complete customer orientated solution. All of our products are designed 
and fabricated with care and precision in the heart of Gold Country, Northern California. We are proud to say our products 
are Made in America.

Why choose James Cox & Sons?

Historic knowledge and the benefits of collaboration

Recently Cox & Sons has entered into collaboration with Cooper Technology. Established in 1990, Cooper Technology is 
a British company and one of the world leaders in the design and manufacture of high performance testing equipment for 
asphaltic and unbound materials used in highway construction.
 
The Cox and Cooper collaboration has been formed to strengthen both the American and Global Asphalt, Concrete and 
Soil Testing supply chain. 
 
With over 50 years of combined experience our knowledge base is unsurpassed within our �eld of technical expertise. 
 
Both Cox and Cooper have reputations built on partnering academic institutions. Cox’s close links to UCB along with 
Coopers links to Nottingham University (NTEC) date back well over 20 years. Keith Cooper began working at the University 
of Nottingham back in the ‘60s. He worked under professors Pell and Brown. Keith, like Jim Cox was an inventor and 
innovator. With Steve Brown,Keith developed  the Nottingham Asphalt Tester (NAT). The US apart, tests developed for 
the NAT are used and speci�ed all over the world. Keith’s ideas are still being copied today, over 20 years later. Imitation 
is �attery, but design without experience and understanding produces poor copies. With Cooper Technology and James 
Cox & Sons you have over 50 years of experience in designing asphalt testing equipment.

Cox and Cooper have a shared vision to design, develop and supply quality test equipment to a global market. We believe 
the collaboration will strengthen our current position and enhance the customer experience when dealing with the Cox 
and Cooper group of businesses. It is our joint intention to be a customer focused group. We listen and we care. The Cox 
and Cooper approach is to �rst establish customer requirements and then to offer best advice on the options available in 
order that customers can make informed decisions. We pride ourselves on working in partnership with customers rather 
than just “order taking”. 
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TECHNOLOGY – THE MARKET LEADER - CONTROL SYSTEMS AND SOFTWARE 

The NEW cDAC industry-leading control technology, based on over 50 years combined development experience. Precision 
control technology is essential to achieving accurate results. With over 50 years combined experience working closely 
within the civil engineering research community, Cox & Sons provides digital control technology that is unparalleled for its 
�exibility, scalability and simplicity of operation. 
No matter what your testing requirements, Cox & Sons offers the perfect control system to meet your every need.  Our 
newly developed control system cDAC and universal software “DIMENSION” is the most advanced system available on 
the market today. The cDAC controller is a state-of-the-art, fully digital servo hydraulic controller that utilizes National 
InstrumentsTM RIO hardware and LabviewTM software. It is capable of running the most demanding static and dynamic 
tests. Fully digitalised with user de�ned arbitrary wave settings as standard. No system offers as many input or output 
channels, using a fully automated input recognition system that pre-loads appropriate drivers and relevant calibration 
factors (TEDS –Transducer Electronic Data Sheet). True Universal Software with pre-loaded standard test database and 
a report writer function. The TDMS data output format provides far more information for the user and is fully compatible 
with Excel® and other Microsoft® software. NI Recon�gurable I/O (RIO) hardware and NI LabVIEWTM software provide the 
best platform to solve any demanding control and monitoring task.

If you have a specific software requirement, the answer is YES our system can do it. 

TECHNOLOGY REQUIREMENTS — NON-STANDARD IS OUR STANDARD

Our consultative approach ensures that your application is fully understood before an order is accepted, thus ensuring 
that the equipment ordered is �t for purpose and will deliver the expected results reliably, day after day and year after year.
Our comprehensive design team covers various engineering disciplines; mechanical, electrical, electronic, pneumatic and 
hydraulic, coupled with a specialist software department, ensuring that everything gels together and functions as you 
would wish. Our products are tailored to suit your needs. Supplying the research, DOT’s and commercial sectors means 
innovation and invention. Innovation and invention is our provenance, work with us, you will enjoy the experience.

TECHNOLOGY — KNOWLEDGE 

We recognize the need to speak your language. In support of this claim it is with great delight that 
Cox & Sons con�rm the appointment of Dr. Geoffrey Rowe as a Non-Executive Director to the company.  
Dr. Rowe is a member of the US Expert Task Group on asphalt binders and is a licensed Professional Engineer in New 
Jersey, Pennsylvania and Florida. Geoff Rowe teaches asphalt materials at various institutions and has pioneered a rheology 
course “Rheobit” which is presented at the Asphalt Institute, University of Nottingham and other institutions working in 
asphalt research. Geoff Rowe leads various research efforts on the performance of materials and the development of 
speci�cations. Geoff Rowe has over 50 publications, many on advanced materials and performance evaluation. Geoff 
Rowe’s fatigue work on asphalt mixtures has resulted in the development of the standard ASTM Beam Fatigue Standard 
Test Method – D 7460-08.

Geoff Rowe has over 30-years of experience in asphalt technology and regularly works with contractors, test labs and 
agencies on sites throughout the USA from his base in Pennsylvania. Geoff can always be reached on his cell phone for 
informal discussions on +1 267 772 0096.

Geoff Rowe will work alongside Andrew Cooper in ensuring your every need is satis�ed and no question is left unanswered 
when technical understanding is queried. Cox & Sons is much more than a manufacturer: the standard product portfolio 
presented by Cox & Sons has been carefully selected by Geoff Rowe and Andrew Cooper to best �t customer needs. These 
products have been designed and developed by an internal team of degree educated engineers. The complete range of 
products is manufactured entirely in house by Cox and Cooper, offering the best of both American and British engineering 
qualities. We are proud to announce that American customers can procure from an American business knowing full well 
that they can depend on American support and the solid stamp of “American Quality.”
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Quality Assurance
Cox & Sons is the only equipment supplier to provide 5 year warranty as standard on all new equipment purchases. 
We can do this because we believe in our products and the service level we deliver.
As an established equipment supplier we know the rigors of asphalt testing over time. Our equipment is designed 
and built to stand this test.
 
When choosing Cox & Sons as your business partner, you are also selecting our international reputation for competence, 
integrity and innovation. Each item of equipment is subject to rigorous quality tests at every stage of its production to 
ensure that we provide our customers with an outstanding product. Quality is fundamental to our activity; it not only 
relates to the �nal product but extends also to the systems we employ. Our UK partners are using systems which are 
internationally recognized via ISO 9001:2010. Our certi�ed partner in helping us achieve this recognition is BSI (British 
Standards Institute). For over 100 years, BSI has led the way in developing the concept of standards and ensuring that 
they are relevant to your business.

WARRANTY INFORMATION 

5 YEARS WARRANTY AS STANDARD ON ALL EQUIPMENT PURCHASES*

Provided no special terms are agreed upon for individual categories or items, the following conditions apply: The Seller 
warrants all Cox & Sons products to be free from defects in material and workmanship. All such products are warranted 
under normal use and service. The period of warranty is 60 months from delivery date. When returning items under 
warranty, said equipment should be returned to the Seller prepaid. It should be suitably 
packed by the Buyer to prevent damage in transit. Full details relative to the claim or 
malfunction shall accompany the shipment. Written express authority from the Seller 
shall be obtained before the goods are returned for repair under warranty. This warrant 
is in lieu of all warranties expressed or implied, and of all obligations or liabilities on 
the part of the Seller for damages following the use or misuse of items supplied. Any 
unauthorized disassembly or attempt at repair or use of non-Cox & Sons parts shall void 
this warranty.

The Seller shall not be responsible under warranty if:

•	 The Buyer shall not have paid all the invoices for goods and services supplied by the 
Seller within the agreed time.

•	 The Goods have been improperly maintained, installed or operated.
•	 The Goods have been altered or modi�ed so as to adversely affect the operation or use or durability or so as to 

change their intended use.

SOFTWARE WARRANTY

The Seller’s liability under warranty contained in this clause is limited to the repair or replacement of defective goods and 
making good defective workmanship.
Special conditions apply for software. The Seller guarantees that software can be operated under the computer operating 
systems as speci�ed by the Seller. Subject to the previous statement, the Seller grants no warranty for functionality, 
completeness, accuracy or timeliness. The purchase of software provides the right to use on one system only. The system 
may not be reproduced, copied or transmitted in any way whatsoever.

*5 year warranty applicable for US based end users only. Terms and Conditions apply.
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Calibration Services —Why Calibrate?
The revered scientist Lord Kelvin (William Thomson 1824-1907) is quoted from his lecture to the Institution of Civil 
Engineers, May 3, 1883 as saying “I often say that if you can measure what you are speaking about and express it in 
numbers you know something about it; but when you cannot express it in numbers your knowledge is a meager and 
unsatisfactory kind; it may be the beginning of knowledge but you have scarcely, in your thoughts, advanced to the 
stage of science, whatever the matter may be.” This famous quote emphasizes the importance that measurement has in 
science, industry and commerce. Prior to shipment, where appropriate, each piece of our test equipment is calibrated by 
quali�ed engineers using procedures and equipment which are scrutinized annually. Although equipment from Cox & Sons 
normally continues to perform correctly and produce accurate results for many years, over time and through application 
there could be some component wear and the output from electronic components may drift. A pavement laboratory is not 
an ideal environment for instruments that must, in some cases, measure displacements to an accuracy of one millionth 
of a meter.

THE BENEFITS OF CALIBRATION

•	 To comply with your internal quality assurance policy and to demonstrate a disciplined commitment to sound 
laboratory management.

•	 To have the con�dence that your test equipment continues to function correctly and to ensure that it maintains the 
required level of measurement accuracy you would expect.

•	 To enhance your customers’ con�dence in a reliable and accurate testing service.
•	 To gain national and international recognition of your testing and to help you to access foreign markets where 

laboratory accreditation is compulsory. 

Generally testing equipment needs to be checked and calibrated at least annually by fully trained approved engineers from 
the Cox & Sons Calibration Division. On completion of the calibration, our engineer will provide you with an update on the 
condition of the equipment, together with a traceable calibration certi�cate. ILAC - the International Laboratory Accreditation 
Cooperation - is an international cooperation of laboratory and inspection accreditation bodies formed more than thirty 
years ago to help remove technical barriers to trade. Accreditation is the independent evaluation of conformity assessment 
bodies against recognized standards to carry out speci�c activities to ensure their impartiality and competence. Through 
the application of national and international standards, government, procurers and consumers can have con�dence in 
the calibration and test results, inspection reports and certi�cations provided. Accreditation bodies are established in 
many countries with the primary purpose of ensuring that conformity assessment bodies are subject to oversight by an 
authoritative body. Accreditation bodies that have been evaluated by peers as competent can sign arrangements that 
enhance the acceptance of products and services across national borders, thereby creating a framework to support 
international trade through the removal of technical barriers. These arrangements are managed by the ILAC, in the �eld 
of laboratory and inspection accreditation, and the International Accreditation Forum (IAF), in the �elds of management 
systems, products, services, personnel and other similar programs of conformity assessment. Both organizations, ILAC 
and IAF work together and coordinate their efforts to enhance the accreditation and the conformity assessment worldwide.

ILAC provides a focus for:

•	 Developing and harmonizing laboratory and inspection accreditation practices
•	 Promoting laboratory and inspection accreditation to industry, governments, regulators and 

consumers
•	 Assisting and supporting developing accreditation systems
•	 Global recognition of laboratories and inspection facilities via the ILAC Arrangement, thus 

facilitating acceptance of test, inspection and calibration data accompanying goods across 
national border.
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Premium Care
The Cox & Sons business philosophy is to work closely with individual testing organizations to explore their needs and to 
�nd solutions to the challenges they face. Preventative maintenance is essential to ensure that key equipment operates 
day after day. It is imperative that this should be carried out by trained, experienced engineers and that OEM parts are 
used. 
Our customers stress that quality service and rapid response are essential factors considered when purchasing capital 
equipment. Cox & Sons Premium Care has been developed as a customer-focused solution to mitigate the effect of 
factors that may adversely affect your testing, giving you total peace of mind.

THE BENEFITS OF COX & SONS PREMIUM CARE 
SERVICE AND MAINTENANCE CONTRACT:

•	 All work is undertaken by trained engineers skilled 
in the installation, maintenance and repair of 
testing equipment

•	 All work is covered under the warranty*
•	 Only OEM parts will be used
•	 Implementation of effective maintenance regimes
•	 The risk of unforeseen maintenance costs greatly 

reduced
•	 Early warning of potential problems
•	 Increased equipment life and residual values
•	 Rapid response guaranteed with priority service
•	 Reduction of testing downtime
•	 Protection of your investment
•	 Facilitation of budgeting and record keeping 

COX & SONS PREMIUM CARE SERVICE AND 
MAINTENANCE AGREEMENT INCLUDES**:

•	 Same working day response
•	 Priority remote support for issues and technical 

queries
•	 Annual preventative service planned at your 

convenience
•	 Full access to the Cox & Sons knowledge database 

via a trained technician
•	 Free of charge call outs**
•	 10% discount on parts
•	 First 125 miles radius included as standard 

*   Parts extra
** Machine misuse, internal IT problems and standard 
calibrations are not included under this agreement, these 
issues will be charged separately
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our products
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cDAC - DIMENSION 10

Servo-Pneumatic Universal Testing Machine (15.5kN) 12

Servo-Hydraulic Universal Testing Machine (25kN) 13

Servo-Hydraulic Universal Testing Machine (100kN) 14

Servo-Hydraulic Universal Testing Machine (220kN) 15

Test Systems for Universal Testing Machines 16

contents
UNIVERSAL TESTING

Superpave Gyratory Compactor 26

Hydraulic Compact Steel Roller Compactor 27

Pneumatic Steel Roller Compactor 28

Pneumatic Long Steel Roller Compactor 29

Kneading Compactor 30

Electronic Moisture Exudation Indicators 31

COMPACTION

Indentation Testing Machine 31

Rolling Thin Film Oven 32

Vialit Cohesion Pendulum 33

‘Vialit Plate’ Adhesion Tester 34

Slurry Testing Machine 34

BITUMEN TESTING

Skid Resistance Tester (British Pendulum) 35

Dual Action Sieve Shaker 36

AGGREGATE TESTING

Large Hydraulic Four Point Bending Machine 20

Stand Alone Four Point Bending Beam Machine 21

BEAM BENDING TESTING

Hamburg (Immersion) Wheel Tracker 22

Dry Wheel Tracker Small Devices - 1 & 2 Arms 23

Dry Auto Lift Arm ECO Wheel Tracker 24

Prall Tester (Studded Tire Wear Test) 25

WHEEL TRACKING

Thermo-regulated Floor Standing Mixers 36

Core Drilling Equipment 37

Core and Beam Saws 39

SAMPLE PREPARATION

AMPT

AMPT/SPT
The Cox and Sons AMPT represents a new generation of AMPT.
It builds on SPT technology, but includes added features to improve 
user safety and hardware control. Please inquire for futher details.

Texas Overlay Tester 18

TSRST Apparatus 19

CRACKING
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list of standards
AASHTO page 

AASHTO T24 37

AASHTO T190 30

AASHTO T190-09 15

AASHTO T240 32

AASHTO T307 (ex TP46) 12, 13, 14, 16

AASHTO T312 (TP4) 26

AASHTO T321 (TP8) 17, 20, 21

AASHTO T322 (ex TP9) 13, 14 16

AASHTO TP10 19

AASHTO TP31 12, 13, 14, 16

AASHTO TP62/TP79 12, 13, 14, 16

AASHTO-T324 22

AASHTO Designation- 
TP XX-XX

17

AASHTO Designation- 
TP XX (UTSST)

19

ASTM page

ASTM D1561-92 
(2005) E1

30

ASTM D04-WK34713 27,28,29

ASTM D2844-07 15

ASTM D2872 32

ASTM D3497 12, 13, 14

ASTM D4123 12, 13, 14, 16

ASTM D6925 26

ASTM D6931 16

ASTM D7313 DCT 12, 13, 14

ASTM D7369 12, 13, 14, 16

ASTM D7460 20, 21

ASTM E303-93 35

ASTM WK26816 18

ASTM Work Item 27

EN 13036-4:2003 35

EN 13588 33

EN 13808 33

EN 1436:1997 35

EN 15322 33

OTHER page

DD226 16

I.N.V.E-749-07 12, 13

I.N.V.E-754-07 12, 13

IAN 73/06-Design Guidance 
For Road Pavement 
Foundations

17

NCHRP 1-28A 12, 13

NCHRP9-19 12, 13

NCHRP9-29 12, 13

NF P98-274-1 34

NLT-173 23

SHRP M-002 26

SHRP M009 17

T 0719 24

T 0736-2011 26

T 0738 13

BS page 

BS 598-110:1998 23

BS 6077 Pt 1 35

BS 7044 35

BS 7188 35

BS 7976 35

BS 812 Pt 114 35

BS 8204 35

CTM page

CTM 301 15

CTM 346 32

CTM 366 15

CTM 371 15

EN page

EN 1097-8:2009 35

EN 12272-3 34

EN 12274-5 34

EN 12591 32

EN 12697-10 26

EN 12697-16 Method A 25

EN 12697-22 Small device 22, 23, 24

EN 12697-24 Annex D 20, 21

EN 12697-24 Annex E 12, 13, 16

EN 12697-25 Methods A & B 12, 13, 16

EN 12697-26 Annex B 20, 21

EN 12697-26 Annex C 12, 13, 16

EN 12697-26 Annex D & E 12, 13

EN 12697-31 26

EN 12697-33 Steel roller 27, 28, 29

EN 12697-44 SCB 12, 13
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‘cDAC’ KEY FEATURES

•	 A Con�gurable design to meet your needs with 
up to 7 modules (max. 4 of each type) from the 
following per cDAC unit: Interface, Acquisition, 
Digital, Servo

•	 Integral SIL-4 safety relay to ensure the highest 
level of user safety

•	 Universal input (110 to 264)VAC, (47 to 63)Hz, 
250W power supply

GENERAL

•	 100Mbit/s Ethernet TCP/IP and UDP connection to 
PC provides for fast and robust communications

•	 RS232/422/485 serial port for connection to 
environmental chambers and other ancillary 
equipment

•	 USB port for direct data logging
•	 Atmel AT91SAM Smart ARM-based Microcontroller 

for high performance

INTERFACE MODULE (ONLY 1 REQUIRED)

cDAC is James Cox & Sons’s 
next generation digital data 
acquisition and control unit which 
when brought together in alliance 
with our flagship DIMENSION 
software gives you the power to 
perform the most demanding of 
tests with your materials testing 
equipment.
Through many years of experience 
in the design and manufacture 
of materials testing equipment, 
James Cox & Sons have designed 
both cDAC and DIMENSION with 
the ease of use and reliability 
required for standard testing, 
and the flexibility and advanced 
capabilities required for research.

cDAC, our next generation digital controller is unparalleled in the field. Combined 
with our flagship universal test software, DIMENSION, provides you with the ease of use 
and flexibility required for testing without limit for the next 20 years and beyond.

When Keith Cooper invented the Nottingham Asphalt Tester he 
set the scene for the following 20 years
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•	 4 x 24V opto-isolated digital inputs with 100mA 
sink capacity (each can be con�gured as counters)

•	 4 x 24V opto-isolated digital outputs to drive 
auxiliary hydraulic/pneumatic solenoid valves 
with 1.6A drive capacity per channel (each can be 
con�gured as a PWM source)

•	 NXP LPC2148 ARM7TDMI-S based high-
performance 32-bit RISC microcontroller

DIGITAL MODULE

•	 Dual 5kHz control loops per module
•	 0.01 to 100Hz cycle frequency to meet all your 

testing needs.
•	 Digital on-the-�y adjustment of all PID parameters
•	 Multichannel selectable feedback from any sensor 

(or sum of or difference between sensors) on any 
acquisition card

•	 Hardware function generator
•	 Bumpless transfer between control methods
•	 16 bit Analogue Voltage (±10V and (0 to 10)V) and 

Current (±40mA, (0 to 20)mA, and (4 to 20)mA) 
control  output for servo valve or other control 
device

•	 Texas instruments TMS320DSP digital signal 
processor

SERVO MODULE

•	 Any combination of up to 8 sensors per module (load cells, LVDTs, RTDs, strain 
gauge bridges, pressure transducers, and many, many more)

•	 TEDS (Transducer Electronic Datasheet) sensors for plug and play measurement
•	 Synchronous acquisition of all sensor measurements from all modules to 

eliminate data-skew
•	 Multiple segment 5th order polynomial linearization of sensors for supreme 

accuracy
•	 24-bit resolution on all channels
•	 5kHz acquisition rate per channel
•	 Anti-alias �lters to prevent high frequency interference
•	 Auto-ranging ampli�ers with the following gain steps: 1/8, 1/4, ½, 1, 2, 4, 8, 16, 

32, 64, 128
•	 (0 to 10)V, 24V, and (0 to 20)mA power supplies for sensors
•	 Texas instruments TMS320DSP digital signal processor

ACQUISITION MODULE

‘DIMENSION’ KEY FEATURES
•	 Transducer database to store and manage your 

sensors
•	 Standard test library for quick and reliable testing 

to ASTM, AASHTO, CEN Standards
•	 Con�gurable waveform and summary data 

capture allows total control over the information 
gathered during a test

•	 Profile builder gives ultimate �exibility to design 
and store custom testing regimes

•	 Test screen shows a graphical view of all 
connected transducers and calculated values in 
real time
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Servo-Pneumatic Universal Testing Machine (15.5kN)
CS-UTM-NU

INTRODUCTION

This machine is a development of the NAT which was developed 
by Keith Cooper and Professor Steven Brown at the University of 
Nottingham. The use of a high precision servo-pneumatic valve 
in conjunction with a low-friction actuator and sophisticated data 
acquisition and control, results in a performance that is equal to many 
servo-hydraulic systems.

Accurate, digitally generated waveforms are applied by the actuator 
producing repeatable stress variations in test specimens that are 
simulative of those in a road pavement due to moving traffic. The 
actuator is double-acting allowing both compressive and tensile 
forces to be applied. A triaxial cell system is available for the 
measurement of the resilient modulus of unbound materials.

Rapid determination of modulus, permanent deformation 
and fatigue of bituminous mixtures using cylindrical 

specimens that are cored from the highway or prepared in 
the laboratory

SOFTWARE - DIMENSION

•  User friendly, intuitive and reliable Windows® software developed 
using LabVIEWTM

•  Standard test software available to meet specific EN, ASTM and 
AASHTO test methods

•  Universal test software for the 
development of test methods 
using static, sinusoidal, haversine, 
square, triangular with user 
selected frequencies and data 
collection rates

•  Stored test data can be imported 
into a spreadsheet package to be analysed by the user

•  Utilities are included for transducer check, diagnostic routines and 
calibration

  cDAC - ADVANCED DATA ACQUISITION SYSTEM

 » 20 bit resolution, 5kHz per channel
 » Will accept any voltage transducer in any 

channel using TEDS Thermocouples
 » 1024 data points per cycle
 » Up to 16 digital input & output channels
 » Ethernet/USB/RS232 to PC communication

KEY FEATURES

•  Low cost dynamic loading universal test system ideally suited to 
testing asphalt and unbound granular materials

•  Double acting low friction actuator with integral stroke transducer
•  Utilizes high performance ceramic spool servo-valve
•  High quality stainless steel frame
•  Accessories available to perform a range of standard and non standard 

test methods

 

STANDARDS

Modulus
•  ASTM D7369
•  ASTM D4123
•  ASTM D3497
•  AASHTO TP31
•  AASHTO TP62/TP79
•  EN 12697-26 Annex D & E
•  EN 12697-26 Annex C

Permanent Deformation
•  EN 12697-25 Methods A & B

Unbound Materials
•  AASHTO T307 (ex TP46)
•  NCHRP 1-28A

Fatigue
•  ASTM D7313 DCT     

(Disc shaped compact 
tension test)

•  EN 12697-24 Annex E
•  EN 12697-44 SCB (Semi 

circular bending test)

Simple Performance Tests 
•  Dynamic Modulus (within 

a certain frequency 
range); 

•  Flow number,   Flow time
•  NCHRP9-19; NCHRP9-29

Other Standards
•  I.N.V.E – 749 – 07
•  I.N.V.E – 754 – 07

SPECIFICATIONS

Maximum Load Electronically limited to 15.5kN 
(3500lbf)

Load Transducer ±20kN (±4500lbf)
Actuator Stroke mm (inch) 30 (1.2)
Frequency 0 to 30 Hz

Electrical Supply 1 Ph 110 - 264 V 47-63 Hz

Compressed Air 7-10 bar (100 - 145psi) at 600 l/m 
(21cfm)

Dimension (WxDxH) 
mm (inch)

Frame 360 x 400 x 740 
(14.5 x 16 x 29)
Control Box 360 x 280 x 140 
(14.5 x 11 x6)

Working space required 
(WxDxH) mm (inch)

825 x 1650 x 2100 (32.5 x 65 x 83)
when fitted in cabinet CS-TCC

Estimated Weight Kg (lb) Frame 30 (66)
Control box 6 (13)

PC Included

Will accept any voltage transducer in any 

Ethernet/USB/RS232 to PC communication
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Servo-Hydraulic Universal Testing Machine (25kN)
CS-UTM-HYD

INTRODUCTION

The Servo-Hydraulic Universal Testing Machine (CS-UTM-HYD) is a 
well-designed, inexpensive machine specifically developed for the 
testing of materials used in pavement construction. 
A motorized, adjustable crosshead reduces the time between 
test setups. The programmable temperature cabinet provides the 
possibility to perform frequency/temperature sweeps. Accurate 
waveforms are digitally generated and applied by the actuator 
producing repeatable conditions that are simulative of those created 
by moving or static vehicles. The actuator is double-acting allowing 
both compressive and tensile forces to be applied. Various systems 
are available for the measurement of the modulus of unbound 
materials.

Advanced Universal Testing Machine combining state of 
the art technology with proven reliability and precision for 

research and standard testing

SOFTWARE - DIMENSION

•  User friendly, intuitive and reliable Windows® software developed 
using LabVIEWTM

•  Standard test software available to 
meet specific EN, ASTM and AASHTO 
test methods

•  Universal test software for the 
development of test methods 
using static, sinusoidal, haversine, 
square, triangular with user selected 
frequencies and data collection rates

•  Stored test data can be imported into a spreadsheet package to be 
analysed by the user

•  Utilities are included for transducer check, diagnostic routines and 
calibration

  cDAC - ADVANCED DATA ACQUISITION SYSTEM

 » 20 bit resolution, 5kHz per channel
 » Will accept any voltage transducer in any 

channel using TEDS Thermocouples
 » 1024 data points per cycle
 » Up to 16 digital input & output channels
 » Ethernet/USB/RS232 to PC communication

KEY FEATURES

•  Designed to perform a range of tests on asphaltic paving materials, 
sub-grade soils and granular sub-base materials 

•  Double acting fatigue rated hydraulic actuator with integral stroke 
transducer

•  Utilizes Star servo valve with “Sapphire Technology” 
•  Motorized adjustable lower crosshead with automatic hydraulic frame 

clamping 
•  Integral programmable temperature controlled cabinet
•  Accessories available to perform a range of standard and non-

standard test methods

 

STANDARDS

Modulus
•  ASTM D7369
•  ASTM D4123
•  ASTM D3497
•  AASHTO TP31
•  AASHTO TP62 / TP79
•  EN 12697-26 Annex C
•  EN 12697-26 Annex D & E

Permanent Deformation
•  EN 12697-25 Methods A & B

Unbound Materials
•  AASHTO T307 (ex TP46)
•  NCHRP 1-28A

Stength Tests
•  AASHTO T322 (ex TP9)

Fatigue
•  ASTM D7313 DCT (Disc 

shaped compact tension 
test)

•  EN 12697-24 Annex E
•  EN 12697-44 SCB (Semi 

circular bending test)
•  T 0738 Bending; Creep; 

Splitting Test; (Chinese 
tests)

Simple Performance Tests 
•  Dynamic Modulus (within 

a certain frequency 
range); 

•  Flow number,   Flow time
•  NCHRP9-19; NCHRP9-29

Other Standards
•  I.N.V.E – 749 – 07
•  I.N.V.E – 754 – 07

SPECIFICATIONS

Maximum Load 25kN  (5620lbf)
Load Transducer Variable dependant on capacity
Actuator Stroke mm (inch) 50 (2)
Frequency 0 to 70 Hz

Electrical Supply CS-UTM-HYD: 3 Ph 400 V 50 Hz 
CS-UTM-HYD60: 3 Ph 208-230 V 60Hz

Compressed Air 7 bar (100psi) @ 100 l/m (3.5cfm)

Dimension (WxDxH) 
mm (inch)

Cabinet 1000 x 1300 x 2400 
(40 x 52 x 95)
Power Pack 630 x 580 x 890 
(25 x 23 x 890)
*Please inquire for 110kN (25000lbf) 
machine

Working space required 
(WxDxH) mm (inch) 1100 x 2300 x 2600 (44 x 91 x 102)

Estimated Weight Kg (lb) Cabinet 680 (1500)
Power Pack 60 (132)

PC Included

Will accept any voltage transducer in any 

Ethernet/USB/RS232 to PC communication
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Servo-Hydraulic Universal Testing Machine (100kN)
CS4300

INTRODUCTION

The CS4300 is a versatile, fully automated, single axis, closed-
loop hydraulic testing system specifically designed to perform 
tests asphalt mixture and soils over a wide range of stresses and 
frequencies. The system will perform the tests and collect the data 
with a minimum of user input and knowledge.

Advanced testing system designed to perform tests asphalt 
mixture and soils over a wide range of stresses and 

frequencies

  cDAC - ADVANCED DATA ACQUISITION SYSTEM

 » 20 bit resolution, 5kHz per channel
 » Will accept any voltage transducer in any 

channel using TEDS Thermocouples
 » 1024 data points per cycle
 » Up to 16 digital input & output channels
 » Ethernet/USB/RS232 to PC communication

ASTM D7369,ASTM D4123, ASTM D7313, ASTM D3497, AASHTO TP31, AASHTO TP62 / TP79, AASHTO T307 (EX TP46)
AASHTO T322 (EX TP9), AASHTO T321, SHRP M009

KEY FEATURES

•  Floor standing 100 kN fatigue rated loading frame
•  Universal loading (tension and compression)
•  Hydraulic crosshead adjustment with hydraulic clamps with 

integral control manifold
•  Quick release mechanism for fast, simple attachment of 

actuator extension pieces and load cells
•  Direct coupled valve and cylinder with accumulator, filter, and 

locking valve
•  Coaxially mounted cylinder position LVDT for accurate position 

feedback
•  Low friction cylinder for best dynamic & static control with 

continuous smooth control through zero load
•  Floor standing independent temperature cabinet with rail 

mounts to allow sliding in and out of test space as and when 
required

•  Double sealed port through centre (of internal dimensions) of top 
panel for actuator rod. Low friction seal design

•  RS485 Serial communications RS485 for temperature control 
via PC software

•  Triple glazed door window
•  Movable head up and down
•  TCC on wheels. Can be sold with or without TCC
•  Made in California

Will accept any voltage transducer in any 

Ethernet/USB/RS232 to PC communication

SOFTWARE

•  User friendly, intuitive and reliable Windows™ software developed 
using LabVIEW™

•  Standard test software available to meet specific ASTM, AASHTO and 
EN test methods (please inquire)

•  Universal test software for the development of test methods using 
static, sinusoidal, haversine, square, triangular with user selected 
frequencies and data collection rates

•  Stored test data can be imported into a spreadsheet package to be 
analysed by the user

•  Utilities are included for transducer check, diagnostic routines and 
calibration

SPECIFICATIONS

Loading Frame
Static load capacity kN
Actuator stroke mm (inch)
Frame stiffness

Frame natural frequency Hz
Dynamic capabilities (HR version)

Tolerance
Alignment eccentricity mm
Paralellism per 100 mm
Dimensions
Horizontal clearance mm
Min & Max vertical clearance mm

100
100
875 kN∙mm-1 @ 1000 mm 
vertical clearance
>1000
70 kN @ 10 Hz
50 kN @ 25 Hz
25 kN @ 35 Hz
0 kN @ 40 Hz (60 mm∙s-1)

0.05 @ (0 to 350) clearance
0.03

570
100  & 1100

Temperature Controlled Cabinet
Temperature range °C
Temperature gradient °C/hr
Temperature stability °C
Ambient temperature °C

Dimensions
Internal (w x d x h) mm
Panel thickness mm

CS7800
-20 to 60
60
±0.2 at the control sensor
10 to 27
(10 to 37 optional)

450 x 450 x 900
50

Hydraulic Power Unit
Pressure
Flow
Acoustic noise

210
20 l∙m-1

<70dB @ 1m  
<60dB @ 1m optional

Electrical Supply 3 Ph 208-230 V 60 Hz
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Servo-Hydraulic Universal Testing Machine (220kN)
CS4140

INTRODUCTION

The 220kN (44962lbf) machine is a versatile, fully automated, single 
axis, closed-loop hydraulic testing system specifically designed to 
perform tests on soils and asphalt concrete mixtures over a wide 
range of stresses and frequencies.  The equipment has sufficient 
flexibility to perform in a variety of environments: university research, 
special tests or standard tests as required by state DOT’s and other 
government agencies.  The design ensures the easiest possible 
interface with the operating technician.

Versatile, fully automated, single axis, closed-loop hydraulic 
testing system

SPECIFICATIONS

Actuator
Capacity kN
Displacement mm (inch

220
± 150 (5.9)

Displacement Transducer
Displacement
Nonlinearity
Repeatability
Transducer temperature coefficient
Electronic temperature coefficient

± 75mm
± 0.05%
± 0.01%
10 PPM/°F
55 PPM/°F

Load Cell
Range
Static error band
Nonlinearity
Hysteresis:
Non repeatability:
Tension and compression symmetry
Compensated temperature range
Temperature effect on zero:
Temperature effect on sensitivity
Safe overload

220kN
± 0.05% rated output
0.05% full scale
0.03% full scale
0.02% full scale
0.1% full scale
(0 to 150) °F
0.08% full scale/100 °F
0.08% reading/100°F
300% rated range

Hydraulic Power Supply
Power kW
High-pressure oil filtration
Return oil filtration

3.7
3 micron
25 micron

General
Dimensions (W x D x H) mm 
(inch)
Working space required (W x D x H) 
mm (inch)
Estimated Weight Kg (lb)

1000 x 880 x 2350
(39 x 35  x 93)
1000 x 1080 x 2350
(39 x 43 x 93)
1038 (2288)

Electrical Supply 3 Ph 208-230 V 60 Hz
PC Included

KEY FEATURES

•  ±220kN (49458lbf) loading capacity
•  300 mm (11.8inch) stroke
•  Moog 760 Series, 2.5 GPM Servo valve or equivalent
•  Fatigue rated ±200kN (44962lbf) load cell
•  Signal conditioning for additional transducers
•  Versatile Universal software
•  Standard ASTM, AASHTO, specific State test methods and user 

defined tests
•  Super quiet integral hydraulic powerpack
•  Power requirements 5 HP 3 phase 208/230/380 volts, 50/60 Hz
•  Made in California

ASTM D2844-07, AASHTO T190-09, CTM 301, CTM 366, CTM 371 

SOFTWARE

•  User friendly, intuitive and reliable universal test software developed 
using LabVIEW™

•  Standard test software available to meet specific CTM, ASTM, 
AASHTO and EN test methods

•  Universal test software for the development of test methods using 
static, sinusoidal, haversine, square, triangular with user selected 
frequencies and data collection rates

•  Stored test data can be imported into a spreadsheet package to be 
analysed by the user

•  Utilities are included for transducer check, diagnostic routines and 
calibration

KEY USES

•  R-Value testing
•  Compression and tension testing
•  Measurement of stiffness modulus
•  Assessment of resistance to fatigue cracking
•  Mix design

 We can repair stabilometers.

  cDAC - ADVANCED DATA ACQUISITION SYSTEM

 » 20 bit resolution, 5kHz per channel
 » Will accept any voltage transducer in any 

channel using TEDS Thermocouples
 » 1024 data points per cycle
 » Up to 16 digital input & output channels
 » Ethernet/USB/RS232 to PC communication

Will accept any voltage transducer in any 

Ethernet/USB/RS232 to PC communication
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CS-T307, CS-T307+

CS-T307 triaxial system to perform 
AASHTO T307 on 200mm (8inch) 
* Ø100 mm (4 inch) specimens of 
unbound material. CS-T307 can 
be used to perform EN12697-25B 
on Ø100 mm (4inch) specimens if 
ordered with steel platens.

CS-T307+ triaxial system to perform 
AASHTO T307 on 300 mm (12inch) * Ø150 mm (6 inch) and 200 mm 
(8inch) * Ø100 mm (4 inch) specimens of unbound material. It can be 
used to perform EN12697-25B on Ø100 mm (4 inch) and Ø 150 mm 
(6 inch)specimens if ordered with steel platens.
Test software to meet latest standard specifications.

AASHTO T307

Test Systems

CS-SPTLV

Test system to perform dynamic modulus 
according to AASHTO TP62/Simple 
Performance Test. Test software to 
perform Dynamic modulus for permanent 
deformation

AASHTO TP62 / Simple Performance Test

CS-INDTENS-CREEP

Indirect Tensile Creep is determined by applying 
a static load of fixed magnitude along the 
diametral axis of a specimen. The horizontal and 
vertical deformations measured near the centre 
of the specimen are used to calculate a tensile 
creep compliance as a function of time. It can 
also be used for other tests such as ASTM D6931

AASHTO T322 / ASTM D6931

CS-D7369

Resilient modulus test system to perform ASTM D7369. Test 
software to meet latest standard specifications

ASTM D7369

CS-IT-RESMOD (EX CS-TP31)

Resilient modulus test system to 
perform AASHTO TP31 and ASTM 
D4123. Test software to meet latest 
standard specifications

AASHTO TP31 AND ASTM D4123

CS-PD-SET

Dynamic and static creep measurement 
system to perform EN12697-25 (Method A) and 
DD226. Test software to meet latest standard 
specifications

EN12697-25 (METHOD A) AND DD226

CS-PRESTRIAX-SET

Dynamic and static creep (flow) 
measurement system with confining 
stress to perform  EN12697-25 Method 
B. Test software to meet latest standard 
specifications. Note: CS-PRESTRIAX-SET 
can be used to perform EN12697-25 
Method A if a Ø96 mm (3.8 inch) top platen 
is ordered. Software is also available to perform Flow Time and 
Flow Number

EN12697-25 METHOD B

CS-DTC-UTM14 and CS-DTC-UTM25

Direct Compression and Tension measurement 
system to perform EN12697-26 
Annexes D & E (DT-CY/CT-PR/DTC-CY) for 
CS-UTMs. Test software to meet latest standard 
specifications

EN12697-26 ANNEXES D & E

CS-ITSMFAT-SET

Indirect tensile stiffness modulus 
and fatigue measurement system to 
perform EN 12697-26 (Annex C) and EN 
12697-24 (Annex E) *. Test software to 
meet latest standard specifications.
 * Can be sold as two separate 
accessories CS-IT-SET and  CS-FAT-SET

EN 12697-26 (ANNEX C) & EN 12697-24 (ANNEX E) *

or
CS-UTM-NU

CS-TCC

CS-UTM-HYD

15.5KN Servo Pneumatic 
Universal Testing Machine

Temperature Controlled Cabinet

25KN Servo-Hydraulic Universal Testing Machine

TO PERFORM THESE TESTS YOU WILL NEED...

*Only available with hydraulic option. Used with CS4300 or CS4140.

YOU MAY ALSO NEED...
CS-MIXER30
Thermo-regulated Floor Standing Mixers - 30 litres, see page 36

CS-SCM
One Man On-Site Core Drilling Machine, see page 37

CS-SAW100
Core and Beam Saw, see page 39

CS-9010-1000
Superpave Gyratory Compactor, see page 26

or

CS4300

100KN Servo-
Hydraulic Universal 
Testing Machine

CS7800

Temperature 
Controlled Cabinet



jamescoxandsons.com

17

Test Systems

CS-PUMA

The Precision Unbound Material Analyzer (PUMA) is a new type of laboratory test equipment designed to fill the gap 
between expensive and complex laboratory tools (such as triaxial cells) and more empirical methods (such as the 
California Bearing Ratio test). It is designed to generate realistic values of modulus for use in road pavement design.
The PUMA can be used to test unbound, hydraulically bound and asphaltic materials. It has been designed as a low 
cost, easy to use and practical tool, but one which is capable of generating scientifically meaningful data (Modulus and 
Resistance to Permanent Deformation), for use in road pavement design. It can be used to test specimens made from 
granular material, soil or lightly stabilized material etc, with a maximum particle size of 31.5mm (1.24inch). 

The PUMA is proposed as a direct equivalent to the Springbox, with the advantage that initial stress conditions can be 
accurately controlled. It is a simple test, suited to generic specification, that holds the promise of increased confidence in pavement foundation 
design, particularly in cases where favorable weather conditions during construction result in unrepresentatively high Dynamic Plate Test (DPT) 
values, or in cases where stabilized soils or cold-mix asphalt are employed.

PRECISION UNBOUND MATERIAL ANALYZER : IAN 73/06-DESIGN GUIDANCE FOR ROAD PAVEMENT FOUNDATIONS

KEY FEATURES

•  Designed for use within a UTM loading frame
•  Compatible with existing loading systems currently used for asphalt testing
•  Compaction can be carried out using existing vibrating hammer equipment
•  Flexibility to alter stress conditions (vertical and horizontal) and the number 

of load cycles if desired
•  Possibility to carry out the test directly under DPT equipment in order to 

simulate as closely as possible the likely in-situ value
•  Equipment is applicable to all unbound materials with particle size up to 

31.5mm (1.25inch)
•  Suitable for tests on hydraulically bound materials

SOFTWARE

•   User friendly, intuitive and reliable Windows® software 
developed using LabVIEW™

•   The software records the following to text file 
for compatibility with common spreadsheet 
software such as Microsoft® Excel®:                                                                                                                                          
 Axial Stress           Axial Strain                                                                                                                                           
 Radial (Confining) Stress      Radial Strain      

         Stiffness Modulus         Poisson’s Ratio

CS-UTM-NU

15.5KN Servo Pneumatic 
Universal Testing Machine

TO PERFORM THIS TEST YOU WILL NEED...

or
CS-UTM-HYD

25KN Servo-Hydraulic 
Universal Testing Machine

CS4300

CS7800

CS-SAW100

CS-RC2S

100KN Servo-Hydraulic 
Universal Testing Machine

Temperature Controlled Cabinet

Core and Beam Saw

Pneumatic Roller Compactor

CS7600

Asphalt Beam Fatigue Testing Fixture is 
used to determine the fatigue life of asphalt 
aggregate mixtures. Asphalt Beam Fatigue 
Testing Fixture is proven to meet SHRP M009 
and UC Berkeley specifications for fatigue life 
testing of asphalt aggregate mixtures. 

AASHTO T321 / SHRP M009

TO PERFORM THIS TEST YOU WILL NEED...

YOU MAY ALSO NEED...
CS-COMP-650 
Standard Compressor

CS-FT06-AIRDRYER:
Air dryer with 600 L/s flow rate

CS-LABRDRIL-H
Hydraulic Laboratory Drill Stand

CS-COMP-1210
Large Compressor

CS-FT12T-AIRDRYER
Air dryer with 43cfm flow rate

CS-LABRDRIL-E
Electric Laboratory Drill Stand

CS-LEUTNER

Proposed standard 
method of test for 
determining the tack 
coat quality of asphalt 
pavement in the field or 
laboratory

AASHTO DESIGNATION: TP XX-XX

or
CS-UTM-NU

CS-TCC

CS-UTM-HYD

15.5KN Servo Pneumatic 
Universal Testing Machine

Temperature Controlled Cabinet

25KN Servo-
Hydraulic Universal 
Testing Machine

TO PERFORM THIS TEST YOU WILL NEED...

or
CS4300

100kN Servo-
Hydraulic Universal 
Testing Machine

CS4140

 220kN Servo-Hydraulic 
Universal Testing Machine

pavement in the field or 
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Texas Overlay Tester
CS-TOT

INTRODUCTION

In recent years many mixture design methods have produced 
materials that are stiffer, leaner and more resistant to rutting, 
however, such materials are often more susceptible to fatigue and 
reflection cracking. The Texas Overlay Tester (CS-TOT) was designed 
to simulate the expansion and contraction movements that occur in 
the vicinity of joints or cracks and which result in reflection cracking 
in overlays. With the CS-TOT it is possible to characterize both the 
crack initiation and crack propagation properties of asphalt mixtures.
Cox & Sons has developed the CS-TOT, which is a dedicated, state-
of-the-art piece of equipment for carrying out this test.

ASTM WK26816 (PROPOSED DRAFT)

State-of-the-art test equipment for determining the crack 
initiation and crack propagation experienced within asphalt 

mixtures

KEY FEATURES

•  Dedicated no compromise Texas Overlay machine
•  Designed according to the proposed ASTM
•  Integral surface mounted                      touch screen control
•  Double GSF cold rolled container slides for ultra accurate inline 

sample deformation
•  Intelligently designed specimen gluing and “zero stress” 

carrying frame  
•  Interface SSM environmentally sealed S-Type load cell
•  Fitted with high performance hydraulic actuator and powerpack
•  Ergonomically designed for easy operation
•  Made in California

SPECIFICATIONS CONTD.

Resolution of Displacement 
Measurment µm 1 (0.00004 inch)

Control Loop Rate Hz >1000
Load Cell Capacity kN 25 (5500 lb) 
Load Cell Accuracy (%FS) 0.25
Cycle Time (s) 5 to 1000
Cycle Time Measurement 
Resolution (%) 0.1

Temperature Control
 Range °C -5 to 40 (23 to 104 °F)

Temperature Control 
Accuracy ±°C 0.5 (0.9 °F)

Ambient Temperature
Range °C 15 to 30 (59 to 86 °F)

Test End Conditions (0 to 100)% load reduction and/or 
(0 to 10000) cycles

Specimen Dimensions 
Length mm (inch)
Height mm (inch)
Width mm (inch)

150 ± 2 (5.9 ± 0.08)
38 to 50 ± 0.5 (1.5 to 2 ± 0.02)
76 (3)

Plate Dimensions
Length mm
Width mm
Height mm

300 (11.8 inch)
150 (5.9 inch)
Optional 13 or 19 (0.51 or 0.75 inch)

Base Plate Material Stainless Steel

Base Plate Hardness 
(Brinell Hardness)

> 95 (Not lower than that of 6061-T6 
aluminum)

Plate Groove Depth x Width 
mm (inch) 1.5 x 1.3 (0.059 x 0.051)

Plate Groove Separation 
mm (inch) 6.35 (0.25)

Initial Separation of Plates 
mm (inch) 2 (0.079)

Vertical movement of sample 
(% of crack opening) <3

Dimensions (WxDxH) mm 
(inch)

1580 x 650 x 1100
(62 x 25 x 43) 

Weight Kg (lb) 500 (1102) (approx.)

Electrical supply CS-TOT: 1 Ph 240 V 50 Hz
CS-TOT60: 1 Ph 110 V 60 Hz

SPECIFICATIONS

Measurement Interval (s) 0.01 

Waveform Type Cyclic triangular and constant 
displacement or a combination

Maximum Displacement 
mm (inch) 0.6 to 5.1 (0.025 to 0.2)

ACCESSORIES
CS-TOT-DC(T)
Disc shaped compact tension fixtures
CS-TOT-SCB*
Semi-circular bending *(-5 °C to + 40 °C)
CS-TOT-ZS
“Zero Stress” carrying frame to align the two base plates and fix 
the specimen prior to testing with specimen alignment
CS-TOT-SPBAR
¼ inch (6.25 mm) spacer bar for plate separation and alignment
CS-TOT-4.5WEIGHT
4.5 kg (10 lb) weight (in the shape of the specimen to ensure load 
is spread evenly and does not overhang the edges of the specimen)
CS-TOT-CALKIT
Calibration kit

Integral surface mounted                      touch screen control



jamescoxandsons.com

19

TSRST Apparatus
CS-TSRST

INTRODUCTION

The Thermal Stress Restrained Specimen Test (TSRST) is used to 
determine the low temperature cracking susceptibility of asphalt 
concrete. In the early 1990s the TSRST was developed by OEM 
with Oregon State University (OSU) as part of the Strategic Highway 
Research Program. The test method became AASHTO TP10. 

The TSRST test has also been included as one of the tests within 
EN12697-46. OEM-Cooper have developed the TSRST device to 
perform tests included in this standard. Now as a multipurpose 
low temperature testing machine the TSRST has been renamed the 
Asphalt Pavement Thermal Testing System (APTTS).

With over 20 years of experience, and as the original developers of 
the TSRST OEM-Cooper are the recognized word experts in the field.

AASHTO TP10- THERMAL STRESS RESTRAINED SPECIMEN TEST (TSRST), AASHTO DESIGNATION- TP XX (UTSST)

ACCESSORIES
CS-TSRST-AIRCHIL
Air dryer and chiller
CS-TSRST-T0073
Specimen Alignment Stand - 1 recommended
CS-TSRST-T0174
Fixture, Calibration, 2250 kgf- 1 recommended
CS-TSRST-T0030
Platen, Specimen (two required per specimen) - 12 recommended
CS-TSRST-T0075
Assembly, Alignment Rod (two required per specimen) - 
8 recommended
CS-TSRST-T0076
Proof Test Assembly - 1 recommended
CS-TSRST-T0120
Alignment rod, unthreaded for gluing (2 required)

Optimize low temperature performance of asphaltic 
concrete mixtures

SOFTWARE

The TSRST4.5 software controls 
your test, logs data, plots the 
data points and produces 
graphs.

KEY FEATURES

•  Cool or heat an asphaltic concrete specimen at a constant rate 
or hold a constant temperature 

•  Simulate actual field conditions with user programmable 
temperature profiles

•  Perform cyclic temperature testing 
•  Minimizes radial and/or transverse forces with dual clevis and 

rod end assemblies
•  Made in USA

SPECIFICATIONS

Specimen dimensions
Prismatic

Cylindrical

40 x 40 x 160 - 60 x 60 x 250 mm 
(1.6 x 1.6 x 6.3 - 2 x 2 x 9.8 inch)
Ø 40 x 160 - Ø 60 x 250 mm 
(Ø 1.6 x 6.3 - Ø 2 x 9.8 inch)

Temperature -50 to +50 °C (-58 to 122 °F)
Force 22.5kN (5000lbf) max
Screw Jack travel     ±150 mm (±6inch)

Transducers
Displacement 
(AASHTO TP10)
Range
Resolution
Accuracy

±0.5 mm (±0.2 inch)
0.05 µm (2 millionths of an inch)
±0.1% Full Scale

Transducers
Displacement (prEN12697-
46)
Range
Resolution
Accuracy

±2.5 mm (±0.1inch)
<0.05 µm (2 millionths of an inch)
±0.1% Full Scale

Transducers
Load
Range
Resolution
Accuracy

22.5 kN (5000lbf)
0.5 N (0.11lbf)
±0.1% Full Scale

Transducers
Temperature
Range
Resolution
Accuracy

-70 °C to + 180 °C (-94 to +356 °F)
0.1 °C (0.18°F)
0.3 °C (0.54°F)

Cooling agent          Liquid nitrogen (LN2)

Calibration, Annual Service and Maintenance Contracts 
are available for most of our equipment. 
Please email us at info@jamescoxandsons.com to 
inquire for further details.
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Large Hydraulic Four Point Bending Machine
CS-LH4PT-BB 

INTRODUCTION

The CS-LH4PT-BB uses advanced servo-hydraulic technology and a 
high-speed digital data acquisition and control system together with 
user-friendly software. During testing both graphical and tabular 
data are displayed on screen and test data is stored to disc in 
Microsoft® Excel® compatible format.  The test frame is housed in a 
temperature controlled cabinet with fan-assisted air circulation and a 
temperature range of -20 to 60°C (-4 to 146°F). The unique constant 
torque clamping and three-transducer deflection measurement 
system of the CS-LH4PT-BB can be configured to accept different 
beam sizes.  This means that the ratio between beam dimensions 
and maximum aggregate size of test specimens will satisfy the 
requirements of the relevant US and European specifications.

AASHTO T321 (TP8),  ASTM D7460, EN 12697-24 ANNEX D, EN 12697-26 ANNEX B

ACCESSORIES
CS-PVC-BEAM
Dummy PVC beam 50 x 50 x 380 mm (2 x 2 x 15 inch)
CS-PVC-BEAMLARGE
Dummy PVC beam 100 x 100 x 660 mm (4 x 4 x 26 inch)

SPECIFICATIONS

Force Transducer ±10 kN (±2250lbf)
Specimen Transducer 
Range mm (inch) 3 x ±2.5 (±0.09)

Actuator Stroke 
mm (inch) 10 (0.4)

Frequency 0.1 to 60 Hz

Temperature 
(Integrated Cabinet) -20 to 30°C (-4 to 86°F)

Electrical Supply CS-LH4PT-BB: 3 Ph 400 V 50Hz
CS-LH4PT-BB60: 3 Ph 208-230 V 60 Hz

Compressed Air 7-10 bar (100-145psi) @ 100 l/m 
(3.5cfm) (optional integrated extra)

Dimensions (WxDxH) 
mm (inch) 1050 x 1100 x 2100 (41.5 x 43 x 83)

Working Space Required 
(WxDxH) mm (inch) 2050 x 2100 x 2300 (81 x 83 x 90.5)

Estimated Weight kg (lb) 650 (1435)
PC Included

The only machine on the market to accept variable 
beam sizes

SOFTWARE

•  User friendly, intuitive and reliable 
Windows® software developed 
using LabVIEW™

•  Specifically written to meet ASTM 
and AASHTO standards

•  The user interface can be 
translated into the user’s preferred 
language – please inquire

•  One software package performs 
both fatigue and complex modulus testing

•  Stored test data can be analyzed and compared with other test data 
utilizing a spreadsheet package

•  Utilities are included for curve fitting of acquired data; testing of 
system’s inputs and outputs; phase correction and a transducer 
database for storing calibration factors

 

  cDAC - ADVANCED DATA ACQUISITION SYSTEM

 » Measurement of up to 32 transducers
 » Wave Types:
�  Haversine    Constant
  Pulse    Ramped
  Square    Rest Periods
  Triangle

KEY FEATURES

•  Frequency range 0.1 to 60Hz 
•  High quality servo hydraulic four point bending machine
•  Double acting fatigue rated hydraulic actuator with integral 

stroke transducer
•  Utilizes Star servo valve with “Sapphire Technology” 
•  Unique three transducer on-specimen deflection measurement 

system 
•  Accepts various beam sizes: 380 to 660 mm (15 to 26 inch) 

in length and 50 x 50 mm (2 x 2 inch) to 100 x 100 mm                
(4 x 4 inch) cross-section

•  Temperature controlled cabinet range -20 to 30°C (-4 to 86°F)
•  Sinusoidal controlled strain or controlled stress fatigue test 

modes
•  Constant torque motorized specimen clamping to eliminate 

errors due to localized beam indentation
•  User friendly software for determination of fatigue resistance 

and stiffness modulus
•  The possibility to make frequency/temperature sweeps
•  Covered for noise reduction

  Rest Periods

YOU MAY ALSO NEED...
CS-LH4PT-COMPAIR
Integrated compressed air option
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Stand Alone Four Point Bending Beam Machine
CS-SA4PT-BB

INTRODUCTION

The CS-SA4PT-BB uses advanced servo pneumatic technology and 
a high-speed digital data acquisition and control system together 
with user-friendly software.  During testing both graphical and 
tabular data are displayed on screen and test data is stored to disc in 
Microsoft® Excel® compatible format.  The clamps are at 118.5mm 
(4.67 inch) centers (the distance between the outer clamps is 
335.6mm (14 inches) according to AASHTO specifications but the 
height and width of the beam can be varied).

AASHTO T321 (TP8), ASTM D7460, EN 12697-24 ANNEX D, EN 12697-26 ANNEX B

ACCESSORY

A low cost, accurate flexural bending system which 
facilitates the rapid throughput of modulus and fatigue tests

SOFTWARE

•  User friendly, intuitive and reliable Windows® software developed 
using LabVIEW™

•  Specifically written to 
meet AASHTO and ASTM 
standards

•  The user interface can be 
translated into the user’s 
preferred language – please 
inquire

•  Stored test data can be 
analyzed and compared with other test data utilizing a spreadsheet 
package

•  Utilities are included for curve fitting of acquired data; testing of 
system’s inputs and outputs; phase correction and a transducer 
database for storing calibration factors

  cDAC - ADVANCED DATA ACQUISITION SYSTEM

 » Measurement of up to 32 transducers
 » Wave Types:
�  Haversine    Constant
  Pulse    Ramped
  Square    Rest Periods
  Triangle

KEY FEATURES

•  Frequency range 0.1 to 30Hz¹
•  Low cost pneumatic stand alone four point bending machine
•  Utilizes a low-friction actuator and high performance ceramic 

spool servo-valve
•  On-specimen measurement system removes errors due to 

frame flexure
•  Accepts AASHTO beam sizes
•  Sinusoidal controlled strain or controlled stress fatigue test 

modes
•  Constant torque motorized specimen clamping to eliminate 

errors due to localized beam indentation
•  Self-contained loading system
•  User friendly software for determination of fatigue resistance 

and stiffness modulus

 

SPECIFICATIONS

Force Transducer ±10kN (2248lbf)
Specimen Transducer 
Range ±1 mm (± 0.04)

Actuator Stroke 
mm (inch) 10 (0.4)

Frequency 0.1 to 30 Hz
Electrical supply 1 Ph 110-264 V 47-63 Hz

Compressed Air 7-10 bar (100 -145psi) @ 600 L/min 
(21cfm)

Dimensions (WxDxH) 
mm (inch)

Test Frame 440 x 190 x 570 
(18 x 7.5 x 22.5)
Data Acquisition Box 360 x 280 x 140 
(15 x 11 x 5.5)

Working Space Required 
(WxDxH) mm (inch)

826 x 1650 x 2100 (32.5 x 65 x 83)
when fitted in cabinet CS-TCC

Estimated Weight kg (lb) Test Frame 45 (100)
Data Acquisition Box 6 (14)

PC Included

CS-PVC-BEAM
Dummy PVC beam 50 x 50 x 380 mm (2 x 2 x 15 inch)

YOU MAY ALSO NEED..
CS-TCC 
Temperature controlled cabinet for CS-UTM-NU and CS-SA4PT-BB
CS-COMP-1210
Large Compressor (up to 10bar (145psi) and 1200l/min (43cfm)) for 
supply of air to two pieces of large flow equipment such as Roller 
Compactors and Four Point Bending rigs

  Rest Periods
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ACCESSORIES
CS-WTIM-260601
Stainless Steel Molds 320 x 260 x 60 mm (12.3 x 10.2 x 2 inch) 
depth (2 included)
CS-WTRCM-50SS1
Stainless steel mold 305 x 305 x 50 mm (12 x 12 x 2 inch) deep
CS-WTIM-2DIAM1501
Plastic mold for double cores 6” tested simultaneously to be 
inserted in Stainless Steel mold 320x260 mm (12.6 x 10.2 x 4 inch) 
(2 included)
CS-WTIM-WHSS
Stainless steel wheel according to AASHTO T324-04 (2 included)
CS-WTIM-WHR
Rubberized stainless steel wheel according to EN 12697-22
CS9000-8010-00         
Powered Winch & Powder Coated Steel Mast
CS9000-8110-00
Powered Winch & Stainless Steel Mast
CS9000-1100
Stainless steel base and working parts option
CS9000-8020-00 
Guarding - Powder Coated Steel

CS9000-8120-00         
Guarding - Stainless Steel

CS9000-8030-00          
Chiller assembly

CS-WTIM-HD
Optional heating hood

Hamburg Wet & Dry Wheel Tracker 
CS9000-1000 

INTRODUCTION

The Hamburg type dual arm wheel tracker is widely used to evaluate 
the resistance to rutting and moisture susceptibility of asphalt 
mixtures following either AASHTO-T324, State standards or EN 
12697-22. 
The testing environment temperature can be set between ambient 
and 70 ºC (158 °F). The machine has four testing modes, Wet, Wet 
heat, Dry and Dry heat (with optional heating hood).
Specimens can be prepared in the laboratory, or cores taken from 
the road can be used. Loaded steel or rubber wheels track a sample 
under regulated load, speed and temperature, while the development 
of the rut is constantly monitored and recorded throughout the test.

AASHTO-T324, STATE STANDARDS, EN 12697-22

The only truly sinusoidal Hamburg wet & dry wheel tracker 
on the market. Another representation of Cox & Sons quality 

and attention to detail

SOFTWARE

•  User friendly, intuitive and reliable Windows® software developed 
using LabVIEW™

•  Software allows two standard but fully customizable testing methods 
AASHTO-T324 and EN 12697-22

•  The operator is guided through every step of the test
•  Real-time display of current water temperature, specimen temperature 

and rut depth
•  Data is recorded to disk at regular intervals for further analysis
•  Software communicates with the Immersion Wheel Tracker via the 

USB interface. Utilities are included for transducer check, diagnostic 
routines and calibration. Excel® import data output

KEY FEATURES

•  Advanced machine with 4 testing modes: Wet, Wet heat, Dry and 
Dry heat (with optional heating hood)

•  State of the art software which provides higher level users with 
options, and lab technicians ease of use

•  A mechanical recirculating water bath controls the temperature 
to within ± 0.5°C (± 0.9°F) between ambient & 70 ºC (158 °F)

•  Two displacement transducers attached to the wheel support 
arms measure the depth of the ruts as they develop with a 
resolution of 0.01 mm  (0.0004 inch) to a maximum rut depth of 
50 mm (2 inch)

•  The depth of the rut is measured automatically and constantly 
as specified in the AASHTO and EN standards

•  Rubber or stainless steel wheels, and various widths to alter the 
applied pressure

•  Various mold options including laboratory compacted and cores
•  Made in California

SPECIFICATIONS

Wheel Speed Variable between 15 and 30 cycles 
(30 to 60 passes) per minute

Wheel Load 705 ± 4.5N (158 ± 1.0lbf)
Variable Speed Range RPM 15 to 30
Slab Thickness 
mm (inch)

50 - 100 (2-4) (different thicknesses 
can be tested with spacers)

Rut Depth Transducer 
Range mm (inch) 50 (2)

Temperature Range Ambient to 70 ºC (158°F)
Electrical Supply 1 3 Ph 208-230 V 50/60 Hz
Dimension (WxDxH) 
mm (inch) 1430 x 1380 x 1260 (57 x 55 x 50)

Estimated Weight Kg (lb) 687 (1520)
PC Included

1 Other options available upon request

WET

WET HEAT

DRY

DRY HEAT

CS9000-1000 

CS9000-1100 
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Dry Wheel Tracker Small Devices - 1 & 2 Arms
CS-WTEN1, CS-WTEN2, CS-WTAUS

INTRODUCTION

The CS-WTEN1 wheel tracker performs both procedures A and B 
specified for the small scale device in EN 12697-22.  Procedure A 
requires that six specimens are tested.  For procedure B only two 
specimens need to be tested, but rut depth must be measured 
at more points along the longitudinal rut profile.  To speed up the 
testing process the CS-WTEN2 was designed to test two specimens 
simultaneously.

EN 12697-22 SMALL DEVICE, AGPT/T231 (SUPERSEDES AST 01), BS 598-110:1998, NLT-173

ACCESSORIES

The CS-WTEN1 and CS-WTEN2 are supplied with a UKAS 
certificate of accreditation validating conformance 

to EN 13108

SOFTWARE

•  User friendly, intuitive and reliable Windows® software developed 
using LabVIEW™

•  Software automatically starts the wheel tracker, maintaining the 
speed at the specified 26.5 cycles per minute

•  Measures rut depth and sample temperature automatically at 
regular intervals 

•  The rut profile is captured automatically by the software and 
analyzed to calculate the rut depth

•  A continuously updated on-screen graph shows rut depth versus 
time, along with the rut profile and temperature

KEY FEATURES

•  Tests materials for roads with axle loads up to 13 tonnes 
(28.5klb)

•  Rigid test frame built from extruded aluminium section
•  Integral temperature controlled cabinet with double glazed doors
•  PID control of test temperature in the range 40°C (104°F) to 

62°C (143°F)
•  Rack for pre-test temperature conditioning of specimens
•  The CS-WTEN2 tests two specimens simultaneously
•  Specimens compacted with the Cox & Sons Roller Compactor 

can be transferred directly to the wheel tracker without           
de-molding

•  Closed-loop speed control

SPECIFICATIONS

Wheel Load N (lbf) 700/520 (157/117)
Mold Dimensions (W x L) 
mm (inch) 305 x 305 (12 x 12) (others available)

Wheel Speed 26.5 cycles per minute
Slab Thickness mm (inch) 40 to 100 (1.6 to 4)  (others available)

Rut Depth Transducer 
Range mm (inch) 50 (2)

Temperature Range 40 to 60°C (104 to 143°F)

Electrical Supply Single: 220-240 Volts 50/60 Hz  
Dual: 220-240 Volts 50/60 Hz
 (others available)

Compressed Air Dual: 7-10 bar @ 600 L/min 
(100-145psi @ 22 cfm)

Dimensions (WxDxH) 
mm (inch)

Single: 1579 x 610 x 1740 
(62.5 x 24 x 68.5)
Dual: 1750 x 1030 x 1970 
(69 x 40.5 x 77.5)

Working space required 
(WxDxH) mm (inch)

Single: 1680 x 1840 x 1940 
(66.5 x 72.5 x 76.5)
Dual: 1850 x 3090 x 2070 
(73 x 122 x 81.5)

Estimated Weight Kg (lb) Single 448 (1000)
Dual 500 (1100)

PC Included

•  Software stops the wheel tracker on completion of a test and prints a 
test report if required 

•  Stored test data can be analysed and compared with other test data 
utilizing a spreadsheet package 

•  Utilities are included for transducer check, diagnostic routines and RTD 
calibration

CS-WTRCM-50
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 305 x 305 x 50 mm (12 x 12 x 2 inch) deep¹ 
(1 or 2 required depending on the Wheel Tracker model)
CS-WTRCM-100 1
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 305 x 305 x 100 mm (12 x 12 x 4 inch) deep¹ 
(1 or 2 required depending on the Wheel Tracker model)
CS-INSERT-10
Mold - Aluminium Insert 305 x 305 x 10 mm (12 x 12 x 0.4 inch) - 
used to adjust mold depth¹

1 Other sizes available, please inquire

YOU MAY ALSO NEED...
CS-WT-DIAM200
Split wooden holder with steel base-plate for 200 mm (8 inch) Ø 
core specimen
CS-WH-IRDH-80-20
Rubber wheel for Wheel Tracker for EN 12697-22
CS-WH-IRDH-20
Rubber wheel for Wheel Tracker for AST 01:2004 and BS 598:110
CS-COMP650
Standard air compressor for CS-WTEN2 model only
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Dry Auto Lift Arm ECO Wheel Tracker
CS-WTECO-A

INTRODUCTION

The CS-WTECO-A™ wheel tracker performs both procedures A and 
B specified for the small scale device in EN 12697-22. Procedure 
A requires that six specimens are tested. For procedure B only two 
specimens need to be tested, but rut depth must be measured at 
more points along the longitudinal rut profile and the tests are longer. 
To speed up the testing process the CS-WTECO-A™ was designed to 
test two specimens within one working day via a pre-programmable 
unique lift arm mechanism (EC registered design #: 001699042).

EN 12697-22 SMALL DEVICE, AGPT/T231 (SUPERSEDES AST 01), T 0719

PRE-REQUISITE

The Auto Lift Arm ECO Wheel Tracker saves energy, 
is space efficient and can double daily testing output

•  Measures rut depth and sample temperature automatically at regular 
intervals

•  The rut profile is captured automatically by the software and analysed 
to calculate the rut depth

•  A continuously updated on-screen graph shows rut depth versus time, 
along with the rut profile and temperature

•  Software stops the wheel tracker on completion of a test and prints a 
test report if required

•  Stored test data can be analysed and compared with other test data 
utilizing a spreadsheet package. Excel® import data output

•  Utilities are included for transducer check, diagnostic routines and 
RTD calibration

KEY FEATURES

•  Tests materials for roads with axle loads up to 13 tonnes 
(28.5klb)

•  Fully programmable automated lift arm, enables up to twice the 
normal test throughput

•  Automated pre programmable sample conditioning
•  Small and compact for maximum energy efficiency, 28% saving 

over CS-WTEN1
•  Integral temperature controlled cabinet with fully glazed doors
•  PID control of test temperature in the range 40°C (104°F) to 

62°C (143°F)
•  Specimens compacted with the Cox & Sons Roller Compactor 

can be transferred directly to the wheel tracker without          
de-molding

SPECIFICATIONS

Wheel Load N (lbf) 700 (157)
Mold Dimensions (WxL) 
mm (inch)

305 x 305 (12 x 12), 
320 x 260 (12.5 x  10.2)

Wheel Speed 26.5 cycles per minute
Slab Thickness mm (inch) 35 to 100 (1.4 to 4)
Rut Depth Transducer 
Range mm (inch) 50 (2)

Temperature Range °C (°F) 40 to 62 (104 to 143)

Electrical Supply CS-WTECO-A: 1 Ph 240 V 50 Hz
CS-WTECO-A60: 1 Ph 110 V 60 Hz

Dimension (WxDxH) 
mm (inch) 1450 x 540 x 1450 (57 x 21.5 x 57)

Working space required 
(WxDxH) mm (inch) 2450 x 540 x 2000 (96.5 x 21.5 x 79)

Estimated Weight Kg (lb) 380 (840)
PC Included

CS-WTRCM-50
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 
305 x 305 x 50 mm (12 x 12 x 2 inch) deep¹
CS-WTRCM-100
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 
305 x 305 x 100 mm (12 x 12 x 4 inch) deep¹
CS- WTECO-MCS 
Mold Conditioning Shelf

SOFTWARE

•  User friendly, intuitive and reliable Windows® software 
developed using LabVIEW™

•  Programmable for auto start, enabling up to double daily testing 
output

•  Programmable sample conditioning to enable test to start prior 
to the working day

•  Software automatically starts the wheel tracker, maintaining the 
speed at the specified 26.5 cycles per minute

YOU MAY ALSO NEED...
CS-INSERT-10
Mold - Aluminium Insert 305 x 305 x 10 mm (12 x 12 x 0.4 inch) - 
used to adjust mold depth¹
CS-WT-DIAM200
Split holder with steel base-plate for 200 mm (8 inch) Ø core 
specimen
CS-ECOWH-IRHD20-80
Rubber wheel for Wheel Tracker for EN 12697-22
CS-ECOWH-IRHD20
Rubber wheel for Wheel Tracker for AGPT/T231(supersedes AST 01)
CS- WTECO-MCS 
Mold Conditioning Shelf

1 Other sizes available, please inquire
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Prall Tester
CS-PRALL (Studded Tire Wear Test)

INTRODUCTION

Studded tires greatly reduce skidding and accidents on snow or ice 
covered roads. However, all too often the studs come into contact 
with the road surface.The use of studded tires is very costly in terms 
of annual load wear. Additionally, as the studded tires wear the 
pavement they eventually cut ruts in the road that can fill with water 
to create a hydroplaning hazard in wet weather. A further issue is the 
polluting dust that is created.  
The Prall Test (Method A) has proved to be the most successful 
way to investigate abrasion due to studded tires. At the same time 
reproducibility has been an issue. At Cox & Sons we have assessed 
the aspects of the test crucial to performance and improved them, 
via the fitment of a second test chamber, thus significantly reducing 
variability.

KEY FEATURES

•  Robust and high quality stainless steel test chambers x 2
•  Inlet and outlet ports are connected to flexible hoses via quick 

release adaptors
•  Comes with a replaceable insert with glued rubber (neoprene) 

plate to fix to the upper surface of the lid
•  Efficient locking guard system 
•  Fitted drain
•  Fitted with “flow controller” on the chamber lid inlet port to 

regulate the flow of water to each chamber
•  Flow of water to each chamber is variable over the range of 0 to 

4 litres per minute, greater control and flexibility
•  Precision engineered equipment with controlled flow of water 

to each chamber, to an accuracy of 0.2 litres per minute 
(0.007cfm)

•  User friendly, state-of-the-art PLC based control system, 
mounted within its own enclosure to allow positioning away 
from the equipment

SPECIFICATIONS

Length of connection rod 
mm (inch) 200 ± 5 (7.87 ± 0.2)

Motor power requirement
(3 Phase) 3 kW 50 Hz

Motor speed (variable) 150 to 1500 rpm
Steel Spheres diameter 
mm (inch) 11.50 to 12.01 (0.453 to 0.473)

Steel Spheres hardness 
value HRC 63 to 66

Control System PLC controlled
Mains pressure water required

Dimensions (WxDxH) mm (inch)
Control unit
Prall machine

1450 x 805 x 1125 (57 x 32 x 44)
810 x 850 x 1290 (32 x 33 x 51)

Weight Kg (lb)
Control unit
Prall machine

320 (705)
550 (1212)

Electrical Supply CS-PRALL: 3 Ph 400 V 50 Hz
CS-PRALL60: 3 Ph 208-230 V 60 Hz

SOFTWARE

•  User friendly and reliable control system controlled via PLC interface
•  The interface allows the user to set the temperature of the water 

reservoir, speed of the motor and the flow of the coolant water into 
each test chamber prior to starting the test

•  The interface displays the temperature of the water reservoir, speed 
of the motor and the flow of the coolant water into each test chamber

•  Data is recorded throughout the test and can be exported to PC via a 
data stick for further analysis

•  The safety relay ensures that the door on any test chamber does not 
open until the motor has come to a standstill and water supply has 
been isolated

EN 12697-16 METHOD A

SYSTEM ELEMENTS

The CS-PRALL comprises:

•  Two test chambers 
•  Motor, water pump and water reservoir
•  PLC interface control system
•  40 stainless steel spheres for each test chamber 

The reciprocating drive is produced 
by a motor, variable cam plate, and 
connection rod as shown in Fig 1.
The stroke length of the 
reciprocating drive can be 
optional according to customer 
requirements.  Nominally set to the 
standard requirement of 43 ± 1mm 
(1.7 ±0.04) inch.
1.   Rubber Plate
2.   Flat rubber ring 
3.   Stroke 
4.   Lid  
5.   Steel Spheres
6.   Cooling water
7.   O-ring
8.   Specimen
9.   Test Chamber
10. Connection rod 

High quality, repeatable and reproducible machine, complies 
with EN 12697-16 A. Dual chambers for reduced variability
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Superpave Gyratory Compactor
CS9010-1115; CS9010-1230

INTRODUCTION

Compaction is achieved by the application of a vertical stress 
(normally 600KPa (87psi)) via end platens to a known mass of 
asphaltic mixture within a 150 and 100mm (6 and 4inch) internal 
Ø mold.  The longitudinal axis of the mold is rotated (gyrated) at 
a fixed angle to the vertical while the platens are kept parallel 
and horizontal.  During compaction the height of the sample is 
automatically measured and both the mixture density and void 
content calculated.  

AASHTO T312 (TP4), ASTM D6925, SHRP M-002, T 0736-2011, EN 12697-10, EN 12697-31

SPECIFICATIONS

Speed Normally 30 rpm

Stress Normally 600 kPa (87psi) , 
Maximum 1000 kPa (145psi)

Actuator stroke 
mm (inch) 250  (9.85)

Internal Angle of Gyration 0.2 to > 2°

Electrical Supply CS9010-1115: 115 V +-10% 50/60 Hz
CS9010-1230: 230 V +-10% 50/60 Hz

Specimen Ø mm (inch) 150 (6) and 100 (4)

Compressed Air 7-10 bar (100-145psi) @ 350 L/min 
(12.5cfm)

Mixtures Wet or dry
Dimension (WxDxH)
mm(inch) 780 x 1000 x 1920 (31 x 40 x 76)

Working Space Required 
(WxDxH) mm (inch) 2000 x 2000 x 2200 (79 x 79 x 87)

Estimated Weight kg (lb) 508 (1120)

PC Included

A high quality machine with which the user can easily and 
safely obtain accurate, repeatable results day after day

SOFTWARE

•  User friendly, intuitive and reliable Windows® software 
developed using LabVIEW™

•  Software allows 2 methods of compaction – number of 
gyrations and target density. The operator is guided through 
every step of the compaction

•  Real-time display of current height, density & void content (%)
Data is recorded to disk at regular intervals for further analysis

•  Utilities are included for transducer check, diagnostic routines 
and calibration

KEY FEATURES

•  Automatic mold insertion and retraction on side table which 
allows cooling time before extraction without loss of compaction 
time (especially important for rubberized asphalt)

•  150 mm and 100 mm (6 and 4 inch) internal Ø molds can be 
tested without changing parts

•  Cold mix (emulsion) materials can be compacted and the 
expelled fluid collected

•  Ethernet and multiple USB connections for data acquisition and 
control system

•  User friendly LabVIEW™ software displays results in real time 
•  Machine calibrated with traceable equipment
•  Option for mold up to 300 mm (11.8 inch) high
•  Made in California

YOU MAY ALSO NEED...
CS-GYRMS-150
150 mm (6 inch) Internal Ø mold & platens, slotted for emulsion mix
CS-GYR-SP150_63
Spacer 150 mm (6 inch) to compact 63 mm (2.5 inch) height on 
CS-GYR
CS-GYR-CALANG
Calibration kit for internal angle lead
CS-TGR-840
Small air compressor

ACCESSORIES INCLUDED
CS-GYR-EXT
Specimen Extruder (1 included)
CS-GYRM-150T
150 mm (6 inch) Internal Ø mold & platens which includes feature 
for specimen temperature measurement (3 included)
CS-GYR-SHEAR
Shear force display
CS-GYR-TEMP
Specimen Temperature Measurement
CS-GYRCFP-150
150 mm (6 inch) circle filter papers (pack of 100)
CS-GYRM-150
150 mm (6 inch) Internal Ø mold & platens (3 included)
CS-GYRM-100
100 mm (4 inch) Internal Ø mold & platens
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Hydraulic Compact Steel Roller Compactor
CS-RC-H2

INTRODUCTION

The Roller Compactor is considered to be the method of laboratory 
specimen compaction that results in slabs of asphaltic paving 
materials with properties that most closely simulate those of 
materials in the highway. Slabs can be compacted to target mixture 
densities using loads that are equivalent to those of full-scale 
compaction equipment.

The CS-RC-H2 is hydraulically powered and controlled by a 
programmable logic controller (PLC) connected to an HMI (Human 
Machine Interface) which the operator can use to select the number 
of passes. A manual pressure control is adjusted to set the required 
load.  The main function CS-RC-H2 is to produce slabs for beam 
fatigue and wheel tracking tests.

ASTM D04-WK34713, ASTM WORK ITEM, EN 12697-33 STEEL ROLLER

Advanced integrated hydraulic control,  
precision  and reliability guaranteed

KEY FEATURES

•  Steel wheeled roller segments
•  Solid machine frame
•  Optional heated head for reducing mixture sticking to roller 

during compaction
•  Model for compaction of 320 x 260mm (12.6 x 10.2 inch) and  

305 x 400 mm (12 x 15.75 inch) slabs
•  Slab depth from 40 to 135 mm (1.6 to 5.3 inch)
•   Slabs can be used as wheel-tracking specimens, and cored to 

make indirect tensile test specimens or cut into beams for 4 
Point Bending Test

•   Roller Compactor molds will fit Cox & Sons Wheel Trackers so 
that compacted slabs can be wheel-tracked without de-molding

•   Maximum compaction load of 30kN (6750lbf) per 305 mm      
(12 inch) roll width (equivalent to largest on-site static rollers)

•   Speed control
•   HMI for operator selection of number of passes
•  Vibrating roller option with adjustable frequency to simulate 

on-site vibratory rollers

SPECIFICATIONS

Maximum Roller Load 30kN (6750lbf) over 305 mm
 (12inch) roll width

Trolley Travel 
mm (inch) ±150 (±6) or ±200 (±8)

Speed Variable up to 10 cycles per minute
Slab Thickness
mm (inch) 40-135 (1.6-5.3)

Electrical Supply CS-RC-H2: 1 Ph 240 V 50 Hz
CS-RC-H260: 1 Ph 110 V 60 Hz

Dimension (WxDxH) 
mm (inch) 600 x 1450 x 1900 (23.6 x 57 x 74.8)

Working Space Required 
(WxDxH) mm (inch) 1600 x 1700 x 2000 (63 x 67 x 79)

Estimated Weight kg (lb) 270 (600)
PC Not required

PRE-REQUISITE
CS-WTIM-26050
Stainless Steel molds 320 x260x 50mm (12.6 x 10.2 x 2 inch) deep¹
CS-WTIM-260100
Stainless Steel molds 320 x260x 100mm (12.6 x 10.2 x 4 inch) 
depth¹
CS-RCM-50W
Steel and aluminum quick release mold for roller compactor or 
wheel tracker, 305 x 400 x 50 mm 
(12 x 15.75 x 2 inch) deep¹
CS-RCM-100W
Steel and aluminum quick release mold for roller compactor or 
wheel tracker, 305 x 400 x 100 mm 
(12 x 15.75 x 4 inch) deep¹

Accessories shown on the product pages of this 
catalog are not included in the price of the main 
devices (unless stated otherwise) and may be 
purchased separately if required.

Calibration, Annual Service and Maintenance Contracts 
are available for most of our equipment. 
Please email us at info@jamescoxandsons.com to 
inquire for further details.

1 Please inquire for any other depths

YOU MAY ALSO NEED...
CS-RC-HH
Heated head option 
CS-RC-HVIB
Vibration option to simulate conditions in-situ
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Pneumatic Steel Roller Compactor
CS-RC2S

INTRODUCTION

The CS-RC2S is pneumatically powered and controlled by a 
programmable logic controller (PLC) connected to an HMI which the 
operator can use to select the number of passes and compaction 
load levels. Although the primary function is to produce slabs for 
wheel tracking tests, the slabs can be sawn into beams or cored 
to provide specimens for a variety of other tests.  Users have 
compacted hot asphaltic materials over stress absorbing membrane 
interlayers (SAMIs) on a base of cracked concrete in order to assess 
the effectiveness of the SAMI by using shear or bending tests.

ASTM D04-WK34713 ,EN 12697-33 STEEL ROLLER

The Roller Compactor is robust, reliable
and can prepare slabs for different tests in full

compliance with international standards

KEY FEATURES

•  Steel wheeled roller segments
•  Solid machine frame
•  Model for compaction of 305 x 400 mm (12 x 16inch ) and     

305 x 305 mm (12 x 12inch) slabs
•  Slabs can be used as wheel-tracking specimens, cored to 

make indirect tensile test specimens or sawn into beam fatigue 
specimens

•  Roller compactor moulds will fit Cox & Sons Wheel trackers so 
that compacted slabs can be wheel-tracked without de-molding

•  Maximum compaction load of 30kN per 305mm (12inch) roll 
width (equivalent to largest on-site static rollers)

•  Speed control
•  HMI for operator selection of number of passes and compaction 

levels
•  Vibrating roller option with adjustable frequency to simulate 

on-site vibratory rollers. This reduces the compactive effort 
required

•  Safety enclosure with interlocked doors to prevent unguarded 
operation

PRE-REQUISITE
CS-WTRCM-50
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 305 x 305 x 50 mm (12 x 12 x 2 inch) deep¹
CS-WTRCM-100
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 305 x 305 x 100 mm (12 x 12 x 4 inch) deep¹
CS-RCM-50W
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 305 x 400 x 50 mm (12 x 16 x 2 deep¹
CS-RCM-100W
Steel and aluminium quick release mold for roller compactor or 
wheel tracker, 305 x 400 x 100 mm (12 x 16 x 4) deep¹
CS-F12T-AIRDRYER 
Air dryer with 1200L/min 43cfm flow rate and 3°C (37.4°F) dew 
point. 230/1/50
CS-COMP-1210
Large Compressor (up to 10bar (145psi) and 1200l/min) for 
supply of air to two pieces of large flow equipment such as Roller 
Compactors and Four Point Bending rigs

SPECIFICATIONS

Maximum Roller Load 30kN (6750lbf) over 305mm (12inch)  
roll width @ 7bar, 38kN @ 9 bar

Trolley Travel mm (inch) ±150 (6)
Speed Variable up to 10 cycles per minute
Slab Thickness mm (inch) 40-100 (1.6-4)

Electrical Supply CS-RC2S: 1 Ph 240 V 50 Hz
CS-RC2S60: 1 Ph 110 V 60 Hz

Vibrating Frequency 0-50 Hz (only for vibration option)
Compressed Air 7bar (100psi), 700 l/m (25cfm)
Dimensions (WxDxH) 
mm inch 1900 x 1100 x 1520 (75 x 43 x 60)

Working space required 
(WxDxH) mm inch 2900 x 1700 x 1700 (114 x 67 x 67)

Estimated Weight Kg (lb) 670 (1477)
PC Not required

1 Other sizes available, please inquire

YOU MAY ALSO NEED...
CS-RCVIB
Vibration option to simulate conditions in-situ
CS-RCHEIGHT
Specimen height measurement during compaction
CS-RC2S-TEMP
Temperature in mould display
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Pneumatic Long Steel Roller Compactor
CS-RCMP

INTRODUCTION

The CS-RCMP is pneumatically powered and controlled by a 
programmable logic controller (PLC) connected to an HMI (Human 
Machine Interface) which the operator can use to select the number 
of passes and compaction load levels. Although the primary function 
is to produce slabs for wheel tracking tests, the slabs can be sawn 
into beams or cored to provide specimens for a variety of other tests. 
Users have compacted hot asphaltic materials over stress absorbing 
membrane interlayers (SAMIs) on a base of cracked concrete in 
order to assess the effectiveness of the SAMI by using shear or 
bending tests.

ASTM D04-WK34713 ,EN 12697-33 STEEL ROLLER

The Roller Compactor is robust, reliable
and can prepare slabs for different tests in full

compliance with international standards

KEY FEATURES

•  Produces homogeneous slabs
•  Steel wheeled roller segments; solid machine frame
•  Model for compaction of 305 x 305 mm (12x12 inch),  500 x 

180 mm (20 x 7 inch) slabs and 320 x 260 (12.6 x 10.2 inch)
•  Slabs can be used as wheel-tracking specimens, cored to 

make indirect tensile test specimens or sawn into beam fatigue 
specimens

•  Roller Compactor molds will fit Cox & Sons Wheel Trackers 
so that compacted slabs can be wheel-tracked without      
demolding

•  Maximum compaction load of 30kN (6750lbf) per 305 mm (12 
inch) roll width, or 180 mm (7 inch) width (equivalent to largest 
on-site static rollers)

•  Speed control 
•  Fully programmable logic controller (PLC) connected to an HMI 

which the operator can use to select the number of passes and 
compaction load levels (up to 6)

•  Vibrating roller option with adjustable frequency to simulate 
on-site vibratory rollers. This reduces the compactive effort 
required

SPECIFICATIONS

Maximum Roller Load 30kN (6750lbf) over a 305mm (12 
inch), or 180 mm (7 inch) width

Trolley Travel 

±150 mm (6 inch) for 305 mm (12 
inch) mold
±250 mm (10 inch) for 500 mm (20 
inch) mold

Speed

3.5sec (±0.5sec)/pass with the 305 
mm (12 inch) mold
5sec (±0.5sec)/pass with the 500 mm 
(20 inch) mold

Slab Thickness mm (inch) 40-100 (1.6-4)

Electrical Supply CS-RCMP: 1 Ph 240 V 50Hz
CS-RCMP60: 1 Ph 110 V 60 Hz

Vibrating Frequency 0-50Hz (CS-RCMPV model only)
Compressed Air 7bar (100psi), 700 l/m (25cfm)
Dimensions (WxDxH)
mm (inch) 2150 x 650 x 1650 (85 x 26 x 65)

Working Space Required 
(WxDxH) mm (inch) 3650 x 1950 x 1850 (145 x 77 x 73)

Estimated Weight Kg (lb) 75 (165)
PC Not required

PRE-REQUISITE
CS-WTRCM-50
Steel and aluminum quick release mold for roller compactor or 
wheel tracker, 305 x 305 x 50 mm (12 x 12 x 2 inch) deep¹
CS-WTRCM-100
Steel and aluminum quick release mold for roller compactor or 
wheel tracker, 305 x 305 x 100 mm (12 x 12 x 4 inch) deep¹
CS-RCMPM-50
Steel and aluminum quick release mold for roller compactor 
500 x 180 x 50 mm (20 x 7 x 2 inch) deep¹
CS-RCMPM-100
Steel and aluminum quick release mold for roller compactor 
500 x180 x 100 mm (20 x 7 x 4 inch) deep¹
CS-WTRCM-26060
Mold 320 x 260 mm (12.6 x 10.2 inch)
CS-COMP-1210
Large compressor (up to 10bar (145psi) and 1200L/min (43cfm) for 
supply of air to two pieces of large flow equipment such as Roller 
Compactors and Four Point Bending rigs
CS-F12T-AIRDRYER 
Air dryer with 1200L/min (43cfm) flow rate and 3°C (37.4°F) dew 
point. 230/1/50

YOU MAY ALSO NEED...
CS-INSERT-10
Mold - Aluminum Insert 305 x 305 x 10 mm (12 x 12 x 0.4 inch) - 
used to adjust mold depth¹
CS-RCMP-VIB
Vibration option to simulate conditions in-situ

1 Other sizes available, please inquire

1 Other sizes available, please inquire
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Kneading Compactor
CS1000

INTRODUCTION

The Kneading Compactor was designed as part of the Hveem mix 
design method to produce specimens which were more simulative 
of the compaction produced by rollers in the field. A tamping foot of 
20cm² is pushed down onto mixture enclosed in a 4 inch diameter 
mold. The tamping foot is then retracted and the mold rotated 
through 60°. This kneading action is far more simulative of a field 
roller than the impact compaction used in the Marshall mix design 
method.

AASHTO T190, ASTM D1561 - 92 (2005) E1

Designed to follow the standards, but with flexibility to 
compact soil and hotmix to individual requirements

KEY FEATURES

•  Infinitely variable tamping foot from 6 to 72 degree
•  The control system features programmable loading sequences to 

eliminate the time consuming tedium of hand partitioning and 
loading of samples, permitting higher total volume of tests per 
day per worker and greater repeatability of test results.

•  The machine automatically performs each of the two loading 
phases to the California Test Method 301 and 304 specifications, 
which require a prescribed loading sequence of the mold to 
insure uniformity.

•  The loading phases of the test previously required the close 
attention of a skilled technician who hand-divided the sample into 
equal portions and distributed the material in the mold. With the 
CS-1000, intervention is only required to initiate the start of an 
automated compaction process. This means that the operator’s 
attention may be directed toward preparation of the next sample 
during the loading sequence. Attendance is not necessary until 
the Compactor has completed the compaction sequence.

•  Solid state electronic control
•  Feeder belt travel is variable from 0.2 to 1.5 inches per pulse
•  Fully pre-programmable timing periods via touch screen controller
•  The use of mechanical contacts and relays is avoided to provide 

the utmost in reliability

SPECIFICATIONS

Construction

16-gauge welded steel exterior
Top and bottom 63.5 mm (2.5 inch) thick 
mild steel cross head connected by 4 
columns of cold-rolled steel 63.5 mm (2.5 
inch) in diameter

Insulation  High-density fiberglass insulation for noise 
reduction

Controller Menu driven touch screen interface.
PLC Control (Programmable Logic Controller)

Hydraulic Panel
Low Pressure Bypass
Hydraulic Controls
Tamping Foot - Heater Control

Hydraulic Cylinder 
mm (inch)

25.4 (1) Stroke
2500 pound Maximum Compaction Force

Hydraulic Power 
Supply

3 H.P. Motor
5 G.P.M. Pump
35 Gallon Reservoir

Mold Holder 
mm (inch)

101.6 (4) diameter standard “California 
DOT” type mold holder
101.6 (4) diameter loading funnel

Electrical Supply CS-1000: 3 Ph 208/230 V 60 Hz
CS-1000A-SP: Single phase option

Dimensions W x D x H 
mm (inch)

1092 x 991 x 1968.5 (43 x 39  x 77.5)

Estimated Weight 
Kg (lbs)

703 (1550) 

YOU MAY ALSO NEED...
CS1000-004 1
R-Value Mold 6 inch (recommended qty 3)
CS1000-006
R-Value Mold 4 X 5 inch (recommended qty 3)
CS1000-0081
Tamping foot for 6 inch diameter mold
CS1000-009
Tamping foot for 8 inch diameter mold
CS1000-13 1
6 inch diameter mold holder 
CS1000-019A
IDEC Touch screen protectors (package of 5)
CS1000-016
Compactor Upgrade Touch Screen with wiring harness

•  The CS-1000 combines the best features of hydraulic-powered 
actuators with electronic controls, which makes possible a variety 
of precision-controlled operations simply not possible with other 
contemporary mechanical compactors

•  Made in California

1 Other sizes available, please inquire

ACCESSORIES INCLUDED
CS1000-010
4 inch diameter mold holder
CS1000-0071
Tamping foot for 4 inch diameter mold



jamescoxandsons.com

31

Electronic Moisture Exudation Indicators
CS0675-1000, CS0675-1100

INTRODUCTION

The Electronic Moisture Exudation equipment determines the 
R-Value method of 
water exudation 
pressure from 
compacted soil 
specimens. 
Electronic 
Moisture 
Exudation 
Indicators 
are made in 
California. There 
are two equipment 
options available:

MOISTURE EXUDATION INDICATOR WITH BRONZE RING
CS0675-1000

The automatic indicator package. With this solution the equipment 
automatically lights a signal to confirm the presence of free water 
is detected around the circumference of the mold. This unit is very 
useful in automating the R-Value test or when the testing machine 
design inhibits visual observation of the back side of the mold. 
A separate LED indicates when test condition is complete. A contact 
closure output is also available to interface with control electronics 
when test condition is complete.

Equipment included: Indicator Unit, Detection Plate with a bronze 
ring, an external power supply, required cables, and two Phosphorous 
Bronze Discs.

Electrical supply: 1Ph 110 V 50/60 Hz

MOISTURE EXUDATION INDICATOR WITHOUT BRONZE RING
CS0675-1100

The manual indicator package. This solution does not include a 
bronze ring on the detection plate. This solution requires the operator 
to continuously check around the bottom circumference of the mold 
for free water exuding from under the mold to the outside. 
This is a special order item.

Equipment included: Indicator Unit, Detection Plate, an external 
power supply, required cables, and two Phosphorous Bronze Discs.

Electrical supply: 1Ph 110 V 50/60 Hz

ACCESSORIES

CS0675-2100
Detection Plate with Bronze Ring
CS0675-2200
Detection Plate without bronze ring
CS0675-8000
Additional Phosphorous Bronze Disc
CS0675-9000
Detection Plate Resurfacing (Any Model)

Indentation Testing Machine
CS-IND

INTRODUCTION

The Indentation Testing Machine CS-IND for determining the resistance 
to penetration of road and mastic asphalt by loading a cylindrical pin and 
measuring the indentation in a sample over a given time.  The CS-IND 
comprises of a frame incorporating a stainless steel water bath with drain 
facility, method of applying the 500N (112lbf) load and means of recording 
the test results.* Immersion heater is not included but can be offered as 
additional equipment. The apparatus conforms to the requirements of 
EN 12697-20.The maximum nominal size of the aggregates should be 
less or equal to 16 mm (0.6inch). 

EN 12697-20

KEY FEATURES

•   Auto data logging software available which:                                                                                                      
- Reduces operator involvement                                                           
- Eliminates chances of error                                                                                   
- Generates graphical representation of the test in real time                         
- Saves operator data, sample information data, time, and 

           pertinent information relevant to the specific sample on test           
        - Reduces test costs significantly
•   Heater element to comply with both temperatures requested by    

EN standard
•   Stainless steel, temperature controlled water bath with drain facility
•   Digital indicator with digital communications

SOFTWARE

•  User friendly, intuitive and reliable Windows® software developed with 
National Instruments LabVIEW™

•  Results are taken for the binder under test, across the pre-determined 
temperature range and displayed in real time

•  Results are stored in a single Microsoft® Excel® compatible csv file
•  Previously stored data can be up-loaded to allow changes/additions to 

the tests already carried out on the binder under test
•  On–screen chart shows the cohesion vs. temperature curve which 

updates in real time as new measurements are taken
•  Translation of the software is available into most languages
•  Retrofittable on previously supplied pendulums



32

Rolling Thin Film Oven
CS0325

INTRODUCTION

The Superpave PG binder specification looked for tests which 
would closely simulate field performance. Hotmix asphalt binder 
experiences significant aging during the manufacturing and 
laying process. Investigating this phenomenon within a laboratory 
environment, with a repeatable and simple test is very useful within 
the design process.  

The Rolling Thin Film Oven (RTFO) test is used to measure the effect 
of heat and air on a moving film of semi-solid asphalt binder. The 
results of this treatment are determined from measurements of the 
binder properties before and after the test.

Repeatability of the test is directly related to the accuracy with which 
the oven temperature can be maintained and the reproducibility of 
the thermal rise time of the system. The invention of RTFO by Cox 
& Sons led to the present day AASHTO, ASTM and EN standards for 
Rolling Thin Film Oven test. 

AASHTO T240, ASTM D2872, EN 12591, CTM 346

ACCESSORIES

Developed in California the Cox & Sons RTFO accurately 
simulates the short term aging of asphalt binder which 

occurs during mixing

KEY FEATURES

•  Invented, designed and manufactured in California
•  Super accurate P.I.D. controller
•  Low thermal mass RTD
•  Over temperature safety cut-out
•  Double walled temperature cabinet 
•  Unique temperature control suppression
•  Made in California

SPECIFICATIONS

Construction

Double-walled construction.
16-gauge welded steel exterior.
18-gauge corrosion resistant stainless steel 
interior

Insulation mm (inch) 89 mm (3.5) of high density fiberglass 
insulation

Controller Programmable microprocessor UL listed

Temperature Display Measured Temperature - 4 digit red LEDs
Temperature Set Point - 4 digit green LEDs

Thermal Protection Prevents oven from overheating in the event 
of control failure

Temperature Range Ambient to 200°C (390°F)

Vents Double exhaust vents for dissipation of 
expended volatile from specimen

Air Flow Adjustment Needle valve (long taper)
Air Pressure Gauge Range 0 - 100 psi
Heat Exchanger 5/16 inch diamete copper tube

Electrical Supply

CS0325-1060: 1 Ph 208-230 V 60 Hz 
(Domestic)
CS0325-1061: 1 Ph  208-230 V 60 Hz 
(International)
CS0325-1062: 1 Ph 208-230 V 60 Hz 
(With Digital Flowmeter)
CS0325-1063: 1 Ph 208-230 V 60 Hz 
(With Digital Flowmeter - International)
CS0325-1050: 1 Ph 208-230 V 50 Hz 
(International)
CS-0325-1051: 1 Ph  208-230 V 50 Hz 
(With Digital Flowmeter - International)

Dimensions (WxDxH) 
mm (inch) 1016 x 660 x 915 (40 x 26 x 36)

Estimated Weight
Kg (lbs)

173 (380)

•  Testing jars (full set) supplied according to standard requirements
•  Stainless steel interior
•  Integral dual 4 digit LED displays allows viewing of the process 

temperature and set point simultaneously
•  Heavy duty “flush fit” door locking system

SYSTEM ELEMENTS

The CS0325 comprises:

•  Long life sustainable bearings to overcome temperature 
fluctuation

•  Integrated unique controller which allows for the quickest 
response time without excessive overshoot

CS0325-500
Lab stand with wheels
CS0325-037
Silica gel 1.5 LB can
CS0325-062
Dry air system
CS0325-094
Jar cooling rack
CS0325-095
Bottle scrapper
CS0325-112 
Digital mass flowmeter, panel mount
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Vialit Cohesion Pendulum
CS-VCP

INTRODUCTION

Vialit Cohesion Pendulum by Cox & Sons CS-VCP is a testing device 
to analyze the cohesion of bitumen in road construction. 
The cohesion is one of the measures of the performance of a 
bituminous binder. It is important to use binders which have a 
sufficient level of cohesion according to the level of traffic to be 
supported. 

Cohesion has originally been developed for surface dressing 
however it can be used for any type of binder (pure, modified or 
fluxed) which is to be used in different types of road applications. 
Knowledge of cohesion enables the choice of binder type for given 
traffic and site conditions.

The Vialit pendulum test assesses the degree of adhesion 
between an aggregate and a bitumen when subjected to a 

sudden impact

KEY FEATURES

•  Automatic security safety catch avoiding  pendulum to crash after 
test impact 

•   Incremental angle sensor in combination with a digital display 
resolution of 0,1°

•   36 cube and cube holder combinations, which allows an 
economic production of test samples (included)

•   Efficient safety system in compliance with EC - machinery 
directive 2006/42/EC which allows comfortable handling with 
maximum operational reliability

•   Module with built-in RS 232-port (allows the metering of test 
value via computer, retrofittable by user)

•  Software available for full automation of test

SPECIFICATIONS

Angle Measurement Range 360°
Angle Measurement 
Resolution                                              0.1°

Pendulum Mass  g (lb) 1925 ± 95 (4.244 ± 0.209)
Pendulum Parked Position                    (4 ± 1)° from the vertical
Radius at Point of Impact 
mm (inch)   500 ± 1 (19.7 ± 0.04)

Distance from Pendulum 
Centre of Gravity to Shaft 
mm (inch)

295 ± 2 (11.6 ± 0.08)

Ambient Temperature 
Range °C (°F) 18 to 28 (64.4 to 82.4)

Electrical Supply 1 Ph 100-240 V 50/60 Hz
Dimensions (WxDxH) 
mm (inch) 1200 x 600 x 1320 (48 x 24 x 52)

Estimated space required 
mm (inch)

1200 x 600 x 1320 (48 x 24 x 52) on 
bench top

Estimated Weight kg (lb) 150 (330) 

PC Required for software- please inquire

EN 13588, EN 13808, EN 15322 

SOFTWARE

•  User friendly, intuitive and reliable Windows® software developed 
with National Instruments LabVIEW™

•  Results are taken for the binder under test, 
across the pre-determined temperature 
range and displayed in real time. 

•  Results are stored in a single Microsoft® 
Excel® compatible csv file.

•  Previously stored data can be up-loaded 
to allow changes/additions to the tests 
already carried out on the binder under 
test. 

•  On–screen chart shows the cohesion vs. 
temperature curve which updates in real 
time as new measurements are taken.

•  Translation of the software is available into most languages.
•  Retrofittable on previously supplied pendulums

ACCESSORIES
CS-VCP-CUB
Additional pair of cubes and cube holders
CS- VCP-SOFT
Software to allow PC analysis of results. Laptop included with the 
software.

Cox & Sons is the only equipment supplier to provide 5 year warranty* as standard on all new equipment purchases. 
We can do this because we believe in our products and the service level we deliver. As an established equipment supplier
we know the rigors of asphalt testing over time. Our equipment is designed and built to stand this test. 

* For US & Canada based end  users only
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‘Vialit Plate’ Adhesion Tester
CS-VPAT

INTRODUCTION

The Cox & Sons Vialit Plate Adhesion Tester CS-VPAT is used to 
evaluate binder aggregate adhesivity in chip seals ‘French chip’ 
by vialit plate shock test method. This method is an indicator of 
aggregate retention for chippings. The adhesion between binder and 
chippings form the basis of successful surface dressing.

Asphalt emulsion or hot binder is applied to stainless steel plates 
and aggregates are embedded in the binder using hand operational 
rubber wheel roller, which is fitted with bearings to ensure consistent, 
smooth rolling action. The prepared test plate is turned over and 
placed on 3 pointed support rods. Stainless steel ball is made to fall 
from an ‘angled slide’ three times within 10 seconds period onto the 
inverted test plates.
The results are recorded as percent aggregate retention.

CALTRANS ‘FRENCH CHIP’ TEST, EN 12272-3, NF P98-274-1

KEY FEATURES

•  Robust and high quality hardware
•  Fitted with inbuilt spirit level to allow easy alignment of base 

plate
•  Supplied with high quality stainless steel test plates
•  Stainless steel ball made according to European standard
•  Fitted with ‘angled slide’ with inclination of (3.0 ± 0.5)° for 

consistent ball launch
•  Easy to use, hand operational rubber roller fitted with bearings 

to ensure consistent, smooth rolling action
•  Can be supplied with traceable calibration certificate

SPECIFICATIONS

Steel Ball
Weight kg (lb)
Diameter mm (inch)

0.05 (0.11)
50 (2)

Rubber Wheel Roller
Weight kg (lb)
Rubber thickness mm (inch)

25 (55.1)
15 (0.59)

‘Angled slide’ inclination (3.0 ± 0.5)°
Overall Weight kg (lb) 40 (88)

Slurry Testing Machine
CS-STM

EN 12274-5

INTRODUCTION

The slurry surfacing test machine 
CS-STM was developed to 
simply and reliably determine 
the minimum binder content of 
the mix under wet track abrasion 
conditions according to the 
determination of wearing test:
EN 12274-5.

KEY FEATURES

•  Abrasive head according to    
EN 12274-5

•  Planetary gear system 
providing the abrasive head with rotating speed of 144rpm for 61 
complete cycles of the planetary system

•  Test bath fitted with three spindles to fix the test base plate
•  310 mm (12.2 inch) diameter and 5mm (0.2 inch) thick test base 

plate with 3 or 4 knurled head screw fasteners
•  Hose can be supplied made from 80° shore hardness rubber. The 

rubber is reinforced with double cord surface. The hose has an 
internal diameter 19 mm (0.75 inch) and an external diameter of 
31mm (1.22 inch).

•  Integral timing device stops the test automatically after 300 seconds
•  Type A,B,C and D Ring shaped annular metal molds available

SPECIFICATIONS

Planetary Speed 144rpm for 61 complete cycles
Vertical kinetic friction force 
N (lbf) 22.3 (5)

Test base plate diameter 
mm (inch) 310 (12.2)

Test base plate thickness 
mm (inch) 5 (0.2)

Test piece base density g/m² 
(lb/sq.ft) 700 (0.143)

Test bath dimensions (WxDxH) 
mm (inch) 400 x 400 x 125 (16 x 16 x 5)

Automatic timer duration 300 sec

Hose hardness 80° shore

Hose with standing pressure 
MPa (kpsi) > 2533 (367)

Hose internal diameter 
mm (inch) 19 (0.75)

Hose external diameter 
mm (inch) 31 (1.22)

Dimension (WxDxH) 
mm (inch) 450 x 460 x 560 (18 x 18.5 x 22)

Estimated Weight kg (lb) 35 (77)

Electrical Supply 1 CS-STM:1 Ph 220 V 50Hz
CS-STM60: 1 Ph 110 V 60 Hz

1 Others available, please inquire
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Skid Resistance Tester (British Pendulum)
CS9020-1000

The Cox & Sons skid resistance tester is one of the best 
portable skid resistance tester in the world.

INTRODUCTION

The Cox & Sons Pendulum Skid Tester CS-PENDULUM is the high 
quality skid resistance testing equipment. Originally designed in 
the 1940s in the US, the instrument was further developed in the 
1960s at the UK Transport Research Laboratory for the testing of 
road surfaces. 

The CS-PENDULUM measures the frictional resistance between a 
rubber slider mounted on the end of a pendulum arm and the test 
surface. This provides highway engineers with a routine method 
of checking the resistance of wet and dry surfaces to slipping and 
skidding, both in the lab and on site. 

It is based on the Izod principle: a pendulum rotates about a spindle 
attached to a vertical pillar. At the end of the tubular arm a head of 
known mass is fitted with a rubber slider. The pendulum is released 
from a horizontal position so that it strikes the sample surface with 
a constant velocity. The distance travelled by the head after striking 
the sample is determined by the friction of the sample surface. A 
reading of Skid Resistance is obtained. 

KEY FEATURES

•  Designed for laboratory and in situ road surface testing 
•  Dispatched calibrated to ASTM 303-93 standard 
•  Low friction arm, and  lightweight pointer
•   Comes with integral ‘F’ scale for use with small slider set for        

76 mm (3 inch) slide length. (PSV test)
•   Repeatable and reproducible
•   Supplied with robust carrying case
•  Made in California

SPECIFICATIONS

Dimensions (W x D x H) 
mm (inch) 700 x 300 x 700 (28 x 12 x 28)

Volume (packed) m³
(cubic feet) 0.15 (5.3)

Weight kg (lb) 30 (66)

STANDARDS

•  ASTM E303-93
•  AS/NZS 4586:1999 
•  EN 1097-8:2009
•  EN 1436:1997
•  EN 13036-4:2003
•  BS 7976

•   BS 812 Pt. 114
•   BS 6077 Pt 1
•   BS 7044
•   BS 7188
•   BS 8204

PRE-REQUISITE
CS-PEND-SPFEET
Set of 3 Spreader Feet
CS-PEND-885/1050
1.25 inch Rubber Mounted PSV Slider
CS-PEND-885/1060 
3.00 inch Rubber Mounted TRL (55) Slider
CS-PEND-885/1070
3.00 inch Rubber Mounted Four S (96) 
CS-PEND-885/1431
3.00 inch Rubber Mounted CEN Slider
CS-PEND-CAL1
First traceable calibration

KEY USES

•  Assessment of surface friction and skid resistance properties  
•  Testing of aggregates in the PSV (Polished Stone Value) test 
•  Testing of new road surface materials under development 
•  Testing of pedestrian walkways 
•  Traffic accident investigations, 
•  Litigation investigations 
•  Testing of pavers in the Flat Bed Polisher

ACCESSORIES INCLUDED
CS-PEND-885/1024
Tool Kit (included with main item)
CS-PEND-885/1200
Pendulum Instrument case (included with main item)

YOU MAY ALSO NEED...
CS-9020-8010
Base Plate
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Thermo-regulated Floor Standing Mixers
CS-MIXER30, CS-MIXER60, CS-MIXER100

INTRODUCTION

The range of mixers available from Cox & Sons have been specifically 
designed to  satisfy mixing requirements for bituminous materials. 
Innovative features provide faster, improved mixing and cleansing. 
Mixers can be supplied with a choice of blade designs including 
interrupted spiral, contra flow or back paddle blade to suit your 
mixing requirements. The mixing vessel is electronically controlled 
via thermocouples ensuring targeted temperatures are achieved. 
The machines are manufactured from high grade stainless steel 
designed to last a lifetime. Material is dispensed via a flow valve 
situated at the base of the mixer, which alleviates the need to turn 
the vessel when emptying, hence removing any potential health 
and safety concerns. Material is discharged into a container of your 
choice that sits underneath the mixing vessel.

KEY FEATURES

•  Discharge via outlet into a secure Safety Guarded area below
•  Pivoting slide valve empties into 20 litre (61 cubic inch) trays
•  Full stainless steel-corrosion resistance
•  Inverter controlled blade speed adjustment
•  Mix temperature monitoring via trough thermocouple
•  Compact, space saving design takes up less floor space
•  Simulates full scale mixing
•  Minimises segregation

ACCESSORIES
CS-MIX-TRAY
Trays standard size 540 x 270 x 200 mm (21.25 x 10.6 x 7.9 inch) 
(other sizes available on request)
CS-MIX-TROLL
Trolley mounted for portability

SYSTEM ELEMENTS

•   Electric heating jacket with insulated stainless steel cover. 
220–240 Volts 60 Hz @ 16A (others available)

•   Variable Speed Control Panel - IP55 rated with frequency 
inverter, key operated power interlocking switch

•  Digital temperature indicator/controller

SPECIFICATIONS CS-MIXER60

Dimension (WxDxH) 
mm (inch)

1200 x 600 x 735
(48 x 24 x 35)

Weight (approx.) Kg (lb) 375 (825)
Capacity litres (cubic inch) 60

SPECIFICATIONS CS-MIXER100

Dimension (WxDxH) 
mm (inch)

1500 x 750 x 1250
(60 x 30 x 48)

Weight (approx.) Kg (lb) 435 (960)
Capacity litres (cubic inch) 100

SPECIFICATIONS CS-MIXER30

Dimension (WxDxH) 
mm (inch)

1200 x 600 x 735 
(48 x 24 x 30)

Weight (approx.) Kg (lb) 150 (330)        
Capacity litres (cubic inch)  30

Dual Action Sieve Shaker
CS0100

INTRODUCTION

The CS0100 Sieve Shaker includes a 
feature that provides a vertical rapping 
action along with the horizontal motion. 
This provides for more efficient sieve 
shaking. When durability testing is desired 
the vertical action is locked by means of 
a hand knob.

CALIFORNIA TEST 202, CALIFORNIA TEST 227

KEY FEATURES

•   All welded steel construction with 
gray powder coated finish

•  Totally enclosed motor and v-belt 
drive for service and operator safety

•  Sealed ball bearing drive with 
eccentric needle bearing

•  Adjustable hold-down clamps
•  Requires servicing of only two grease 

fittings monthly
•  Made in California

Electrical supply: 110 Volts, 15 amps

The CS0100 Sieve Shaker includes a 

This provides for more efficient sieve 

the vertical action is locked by means of 
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Core Drilling Equipment
CS-SCM, CS-MCT, CS-HCT

INTRODUCTION

To carry out any form of testing requires straight & clean sided core samples. Vibration of a diamond core drill during the coring process will result 
in a badly finished core that will need to be ‘dressed’ before any meaningful testing can be carried out. In addition vibration of a core drill will also 
quickly damage the diamond cutting face by erosion of the individual diamonds resulting in rapid wear rates.
Coring should always be carried out using a rigid, stable & vibration free operating platforms to ensure the integrity of core samples.

KEY FEATURES

•  Gas engine 5.0KW
•  Drill diameters up to 200 mm (7.8 inch)
•  Drill depths up to 450 mm (23.6 inch)
•  Hand fed drill feed allows for safe coring even through steel                  

re-inforcement bars.
•  Wide variety of drill motor options
•  Fits into a small commercial van or medium size estate car
•  Water capacity 25 litres (6.6 gal)
•  Platform is operator stabilized
•  Power take-off facility for driving a hydraulic road breaker or 

hydraulic tamper
•  Conforms to AASHTO T 24

KEY FEATURES

•  4 to 5 hours of normal working is possible with 10 litre (10.6 gal) fuel tank & 
200 litre (52.8 gal) water tank

•  Drill diameters up to 400 mm (15.7 inch) 
•  Drill depths of up to 650mm (23.6 inch) as standard with extension kits for 

deeper drilling
•  Hand fed drill allows for safe coring even through steel re-inforcement bars
•  103 dB maximum noise level
•  Power take-off facility for driving a hydraulic road breaker or hydraulic 

tamper

ONE MAN ON-SITE CORE DRILLING MACHINE
CS-SCM

MEDIUM DUTY CORE DRILLING TRAILERS
CS-MCT-P Medium Duty Core Drilling Trailer - Gas Engine Version 
CS-MCT-D Medium Duty Core Drilling Trailer - Diesel Engine Version

KEY FEATURES

•  10 hours of normal working is possible with the 27 litres (7 gal) 
fuel tank & 400 (105.6 gal) litre water tank

•  Drill depths of 600 mm (23.62 inch) or 1000 mm (39.3 inch) as 
standard with extension bars for deeper drilling 

•  Proportional’ feed system allows fast & safe coring even through 
steel re-inforcement bars 

•  ‘Automatic’ Soft Start Drilling feature ideal for in-experienced 
operators

•  ‘Two-function’ Emergency Stop prevents any run-on of the drill 
whilst the engine is stopping 

•  Power take-off facility for driving a hydraulic road breaker or 
hydraulic tamper 

•  103 dB Maximum noise level

HEAVY DUTY CORE DRILLING TRAILERS
CS-HCT-P15-400_1 Heavy Duty Core Drilling Trailer - Gas Engine Version 1 - Speed Drill
CS-HCT-P15-400_2 Heavy Duty Core Drilling Trailer - Gas Engine Version 2 - Speed Drill
CS-HCT-D20-600_1 Heavy Duty Core Drilling Trailer - Diesel Engine Version 1 - Speed Drill
CS-HCT-D20-600_2 Heavy Duty Core Drilling Trailer - Diesel Engine Version 2 - Speed Drill
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Core Drilling Equipment
CS-T4-DCT, CS-LABDRIL-H, CS-LABRDRIL-E

KEY FEATURES

•  Petrol engine 5.2KW hydraulic version, 2KW 
Electrical version

•  Rigid floor fixing and water swivel that ensures 
flow of coolant to drill tips

•  Drill diameters up to 110 mm (4.3 inch)
•  Drill depths up to 500 mm (19.6 inch)
•  Wide variety of hydraulic or electrical drill motor 

options
•  Electrically pumped water feed is available when 

using a hydraulic drill motor
•  All units supplied with water swivel  
•  Platform allows for rigid floor mounting

LABORATORY DRILL STANDS
CS-LABRDRIL-H Hydraulic Laboratory Drill Stand
CS-LABDRIL - E Electric Laboratory Drill Stand

KEY FEATURES

•  Lightweight Coring Trailer with approved total weight less 
than 740 Kgs (1631 lbs)

•  Remote control provides maximum operator safety and 
ease of operation

•  Simple Three Button Control complete with E-Button
•  ‘Proportional’ feed system with simple indicator lights 

allows for fast & safe coring
•  ‘Automatic’ Soft Start Drilling extends core barrel life & is 

ideal for in-experienced operators
•  5 hours of normal working is possible with the 7 litres 

(1.8 gal) fuel tank & 210 litre (55.4 gal) water tank
•  Drill depths of 600 mm (23.6 inch) as standard with 

extension bars for deeper drilling
•  Drill diameters up to 250 mm (9.8 inch)
•  94 dB Maximum noise level
•  PTO facility suitable for operation of hydraulic tools / 

tamper.

T4 DEDICATED CORING TRAILER
CS-T4 -DTC-P Dedicated Coring Trailer- Gas Engine Version
CS-T4 -DTC-D Dedicated Coring Trailer- Diesel Engine Version

CS-LABRDRIL-H

CS-LABRDRIL-E
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Core and Beam Saws
CS-SAW100, CS-SAW150, CS-SAW200

INTRODUCTION

Cox & Sons has developed easy-to-use sawing systems for fast, accurate cutting of 
beams for asphalt prisms (prepared in Cox and Sons’s Roller Compactors – small 
and large models) to be used for Four Point Bending Beam Testing in CS-SA4PT-BB 
and CS-LH4PT-BB, for Two Point Bending Beam testing in CS-2PT, and cutting & 
dressing round cores and large & small wheel tracked slabs.

KEY FEATURES

•  Precision machines linear guide to provide optimium cutting 
accuracy and performance- best in class

•  Suitable for natural and artifical slabs, asphalt, concrete, tile, 
marble, granite

•  Four point beam testing jigs supplied as standards
•  Variable speed and electromotive feed available as options

SPECIFICATIONS

CS-SAW100 / CS-SAW10060 CS-SAW150 / CS-SAW15060 CS-SAW200 / CS-SAW20060

Diamond disk mm (inch) 250-350 (10-14) 250-500 (10-20) 250-600 (10-24)

Depth of cut
100 mm (4 inch) max with 
350 mm (14 inch) blade
fitted as standard     

150 mm (6 inch) max with 
450 mm (18 inch) blade
fitted as standard   

200 mm (8 inch) max with 
600 mm (24 inch) blade
fitted as standard   

Cutting length mm (inch) 750 (29.5) 750 (29.5) 750 (29.5)

Water cooled cutting   

Four Point Bending Beams   

Trapezoidal specimens x  

Wheel tracker slabs
305 x 305 mm, 260 x 305 mm
and 500 x 180 mm

  

Cores up to mm (inch) 100 (4) 150 (6) 200 (8)

Speed rpm 1000 - 2800 2800 1400

Electrical supply* 230 Volts 50Hz  Single Phase 415 Volts 50Hz 
3 Phase

415 Volts 50Hz 
3 Phase

Power 1.8kW 3.75kW 5.6kW 

Dimensions (LxWxH) mm (inch)
(Without legs)

(With legs)

1320 x 650 x 850
(52 x 26 x 34)
1320 x 650 x 1350
(52 x 26 x 54)

1320 x 650 x 950
(52 x 26 x 38)
1320 x 650 x 1500
(52 x 26 x 59)

1320 x 700 x 850
(52 x 28 x 34)
1320 x 700 x 1800
(52 x 28 x 71)

Estimated weight kg (lb) 125 (275) 150 (330) 175 (385)

Electrical Supply CS-SAW-100: 1 Ph 240 V 50 Hz
CS-SAW-10060: 1 Ph 110 V 60 Hz

CS-SAW-150: 3 Ph 400 V 50 Hz
CS-SAW-15060: 3 Ph 200 V 60 Hz

CS-SAW-200: 3 Ph 400 V 50 Hz
CS-SAW-20060: 3 Ph 220 V 60 Hz

CS-SAW150
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James Cox & Sons, Inc.

Physical & Shipping Address:
1085 Alpine Way

Colfax, CA 95713 USA

Mailing Address:
PO Box 674

Colfax, CA 95713 USA

Email: info@jamescoxandsons.com
Phone: +1 530 346 8322

Fax: +1 530 346 6854


