ASPHALT

WS 1003 to WS 1007/2 BROOKFIELD Rotation Viscometer/Rheometer (ASTM D-4402) &
BOHLIN Dynamic Shear Rheometer Model DSR)

Viscosity is the resistance to flow caused by internal friction of a fluid. The Rotational Viscometer/Rheometer is essential for performing rotational
viscosity test used to determined the flow characteristics od asphalts binder. The rotational viscosity is determined by measuring the torque required
to maintain a constant rotational speed of a cylindrical spindle while submerged in an asphalt binder sample at a constant temperature. The torque
is directly related to the binder viscosity which submerged in an asphalt binder sample at a constant to develop temperature-viscosity charts for
estimatina mixina and compaction temperatures for use in mixture desian.

MODEL

WS 1003 BROOKFIELD Digital Viscometer Model LVD - Il +
Features : * Temperature (°C & °F

* Viscosity (cP) * 0% Scale (Brookfield) * Spindel

* Shear Stress (dynes/cm?)  * Speed (RPM)
* For 220-240V, 50Hz, 1pH  * Shear Rate (Sec)

WS 1004 BROOKFIELD

Thermosel System 2 Manual Control and Readout to Recorder. The Thermosel
components consists of

* SC4-27 spindle and an alignment bracket

* Thermo-container with safety guard and insulating cap

* Removable sample chamber and extracting tool

* Cooling plug

* Proportional temperature controller with RTD probe

* For 220-240V, 50Hz, 1pH

WS 1005 BROOKFIELD Model 74R Temperature controller

For 220-240V, 50Hz, 1pH

WS 1006 Dual Pen Recorder Model 1202For 220-240V, 50Hz, 1pH
WS 1006/1 DV-Gather Software

WS 1007 The Dynamic Shear Rheometer (DSR) is used to determine the complex shear
modulus and phase angle of asphalt binders. The complex shear modulus is an indicator of the
stiffness or resistance of bitumen binder to deformation under load. Combined with the phase
angle one can define the resistance to shear deformation of bitumen binder in the linear
viscoelastic region.

The package includes all required software and hardware necessary for the Performance
Grade Binder Specification evaluation (except a computer and printer) as outlined by the
Strategic Highways Research Program (SHRP). The fluid jacket operates on the principle of
immersing the sample completely in water to achieve uniform temperature distribution
throughout the asphalt sample.

The system includes :
* Rheometer with torqur range 5 micron to 10mNm
* Window operating Software (SHRP specification testing)
* 25 mm lower plate * 25 mm and 8 mm upper plates
* Immersion type fluid jacket * Julabo KTB30 circulator
with a range 5-8- Celcius * Air filter and regulator unit
* Temperature Sensor DIN Standard PRT element * User manual

WS 1007

Optional Measuring Systems

Extra upper and lower plates are available in sizes 8, 10, 15, 20, 25 and 30 mm as designated
by XX suffixed to the part number. The lower plates have a raised pedestal for ease of sample
trimming and have

flat lower surfaces for pre-heating and remote sample cleaning on a heated plate. Two lower
plates of each size are recommended if maximum sample throughput is to be achieved.

Smaller sizes of upper plate (8, 10 and 15 mm) are essential for the SHRP intermediate
temperature test, larger sizes are used for the SHRP high temperature test.

The Bohlin DSR requires a computer and the printer which have to be ordered separately.
WS 1007/1 WS 1007/2

Upper Plate (Stainless Steel) Lower Plate (Aluminums)

Part Number : # 100271-XX  Part Number : # 100271-XX
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WS 1008 to WS 1011 MOT Straight Edge, Traveling Beam Device & Automatic Softening Point
Analyzer Ring & Ball Method

WS 1008 DIMENSI MOT Straight Edge

is used to

measure irregularities in road pavement. Made of aluminum
alloy, 3 meter length. Must be used with two wedges which
have to be ordered separately. Weight approx. 10 Kg.

Traveling Beam Device

WS 1010

DIMENSI Traveling Beam Device,
approximately 3 meters long, comprising a
sensor unit and two sub-assemblies. Supplied
complete with outrigger wheels and dye
marker unit. Weight 100 kg.

Accessories and Spares

WS 1010/1

DIMENSI Autographic Recorder Unit, can
be fitted retrospectively. Supplied without
recorder charts and fiber-tipped pen. Weight
6.2 kg.

WS 1010/2
DIMENSI Spares Kit, for Autographic
Recorder Unit.

WS 1010/3

DIMENSI Charts for Autographic Recorder,
pack of 10 rolls complete with 10 fiber-tipped
pens. The charts are calibrated in units of 2
mm up to 10 mm, units of 5 mm up to 25 mm
and will record up to a continuous distance of
1 kilometer. Weight 2.3 kg

WS 1010/4
DIMENSI Fiber-tipped pen, for use with WS
1010

WS 1011

Automatic Softening Point Analyzer Ring &
Ball Method. ASTM D 36-IP 58, SL -
France. Model : RB 36

The automatic softening point analyzer (Ring
& Ball Method) allows for a dual determination
of the softening point of bitumen in

compliance with the above standard. Two
horizontal disks of bitumen, cast in shouldered
brass

rings, are heated at a controlled rate in a
liquid bath, each supporting a steel ball.

The analyzer is compact and self
contained for easy handling and servicing.
Testrange + 30 °C to + 85 °C (water)

+ 80 °C to + 157 °C
(glycerin)

+ 30 °C to + 110 °C
(ethylene glycol)
FEATURES

- A light source illuminates the beaker and
an optical devices creates an

image of the dropping ball on the
detector.
- Programmable glycerin preheating to +
31°C+1°C
- Various audible and visual alarms for
safety
- Optional printer and computer link
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WS 1012 to WS 1021/1 Rolling Thin Film Oven, Blinder Recovery, Bottle Roller & Pressure Filter

WS 1012 DIMENSI Rolling Thin Film Oven Test ASTM D 2872

The RTFO analyzer determines samples ageing characteristerics by measuring the
viscosity, penetration and ductility properties of asphalt before and after testing. A film of
asphalt is heated in the oven at 163 °C for 73 minutes. The obtained residue gives an
exact idea of how asphalt will behave when mixed with a road surfacing product. For 220-
240V, 50Hz, 1pH.

WS 1013 Equipment For Binder Recovery, BS 598, with electric pump. Composed of a
vacuum pump, a water bath with regulator, two 250 ml flasks and all the tubing’s with
their special connections. Suitable for separating the binder from the binder/solvent
solution, for the determination of the binder content of conglomerates. 220-240V, 50Hz,
1pH.

WS 1014 Equipment For Binder Recovery, BS 598 Part 2, with suction pump,
composed of a thermostatic water bath with regulator, a 250 ml flask, a vacuum tank, a
water drop suction pump and all the tubing’s with their special connections. This
equipment requires a permanent availability of running water, needed to generate the
vacuum. Suitable for separating the binder from the binder content of conglomerates.
220-240V, 50Hz, 1pH. Weight 49 kg

Accessories and Spares
WS 1014/1 250 ml Flask, round bottom supplied with rubber bung and tube connections.

Analysis of Bituminous Mixtures

Analysis of bituminous mixtures is necessary to ensure compliance to the mix
specification, economical use of materials and production control. A number of test
methods are available. The most commonly used are briefly described along with the
apparatus necessary to determine binder content and grading of mineral aggregate.

WS 1015 DIMENSI Bottle Roller. A compact bench mounting unit designed to rotate two
bottles simultaneously about their longitudinal axis. The unit is robustly constructed,
designed to accept bottles of various sizes including 600, 2500 and 7000 ml, and rotates
at speeds relevant to most international standard. Weight 30 kg. For 220-240V, 50Hz,
1pH.

Accessories and Spares

WS 1016 Steel Bottle 600 ml capacity, with stopper. Weight 900g.
WS 1017 Steel Bottle 2500 ml capacity, with stopper. Weight 2.2 kg.
WS 1018 Steel Bottle 7000 ml capacity, with stopper. Weight 3.1 kg.

WS 1019 Pressure Filter. BS 598, Purpose for separating the filter from the filter/solvent
binder solution. Comprises a cylindrical container whose bottom is closed by a perforated
metal disc with 74 microns opening and a What man no 5 filter disc, both 270 mm
diameter. A pressure gauge and a connection for compressed air are fitted on the head of
the container which is connected to the lower perforated disc through a set of small tie
rods with fly nuts. This equipment is to be used as follows ; the solution must be
introduced into the container from the upper opening, which is then tightly closed. By
pressurized to a maximum of 200 kPa, forcing the liquid through the filtering base and
holding the filler in the container. This operation only takes a few minutes to be
completed.

Dimensions : dia. 330 x 120 mm. Weight : 25 Kg

WS 1020 Foot pump, (S147/100), supplied complete with rubber tubing and standard
connections.

WS 1021 Filter Paper, box of 100

WS 1021/1 Filler Funnel, to take 200 mm nominal diameter sieves.
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WS 1022 to WS 1026 Self-Balancing Centrifuge & Centrifuge Extractor

WS 1022 DIMENSI Self-Balancing centrifuge, supplied complete with four 50 ml centrifuge tubes. Composed of a case containing the motor and
of a rotating device containing the centrifuge tubes. The front panel is complete with a timer for the selection of periods from 0 to 60 minutes and
with a speed selector. Fitted with a safety lid complete with a device that prevents operator from starting the centrifuge when the lid is open or from
opening the lid during the centrifuging.

Power 220-240V, 50Hz, 1pH.

WS 1022/1 Centrifuge Tube, 50 ml capacity.

Quantities Extraction

ASTM and AASHTO specify various test methods for the recovery of bitumen from bituminous mixtures. Bitumen is extracted using specified
solvents and the bitumen content calculated by difference. The methods can be used for specification acceptance, service evaluation, quality control
and research. Trichloroethylene or Dichloromethane is used as the solvent for both methods described.

Method A

Centrifuge Extractor

ASTM D2172, AASHTO T164

This method the binder in solution is separated from the aggregate using a centrifuge extractor of appropriate capacity.

WS 1023 DIMENSI 1500, 0 to 2500 rpm. 1500g capacity. Supplied with 50 filter discs. For 220-240V, 50Hz, 1pH.
WS 1024 DIMENSI Filter Discs, box of 50.

Continuous flow centrifuges

This equipment is ideal for separating the filter from the solvent/bituminous conglomerate solution and from other mixtures containing clays, cement,
soils or sediments in suspension. This test is particular ly precise and accurate, for there is no dispersion of material since no filters are used for the
separation. The separation is very quick, especially if a preventive separation of the coarsest aggregates is effected through a first treatment and
washing carried out, for example or with a Soxhlet extractor or with a Reflux one . The liquid recovered from this first operation is composed of the
solvent used, the melted bitumen and of the finest parts of the aggregate used in the finest parts of the aggregate used in the preparation of the
filter. The continuous flow centrifuge is used to get a quick separation of that filler.

WS 1025 DIMENSI Continuous Flow Centrifuge Extractor, CNR a. VII no. 38, DIN 1996. Made of steel. The body containing the rotating parts is
supported by four adjustable feet. The control supported by four adjustable feet. The control panel comprises a general ON/OFF switch, a speed
selector complete with fuse protection. Supplied complete with 2 stainless steel sieves 203 mm dia., ball valve to let the conglomerates through and
with a stainless steel container.

Max rotating speed : 11 000 rpm

Capacity of the container : up to 400 g of filler

Delivery : up to 30 litress/hour

Power supply : 220-240V, 50Hz, 1pH

Dimensions : 460 x 400 x 800 mm

Weight : 72 kg.

WS 1026 DIMENSI Container, made of stainless steel fitted with a special edge. For use with centrifuge WS 1025.
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WS 1003 to WS 1030/2 Distillation of Blinder Design & Testing of Bituminous Mixture

Stability and Flow
The accuracy measurement of stability and flow of specimens tested in a load frame is important if
consistence and representative results are to be achieved. The load frames and ancillary items
listed have been designed to enable technicians to test specimens quickly and easily with confident
recording of results.

DIMENSI MARSHALL MACHINE
BS 598 : Part 107 : ASTM D1599

* General screwjack and motor drive * Precise speed * Internal limit switch for both directions of
travel
* Easy-to-use controls

This bench-mounting mechanical load frame is rugedly constructed to encompass the strain and
loads involved with the test. The unit is compact in size and can be quickly installed on a bench top,
requiring only a power point. It has been designed for simple operation and is easy to clean
requiring minimum maintenance.

Specification
Dimensions 555| x 395w x 875h mm Rated power 373 W
Platen speed 50.8 mm/min Weight 62 kg

WS 1027 DIMENSI Marshall Test Machine, load frame, 25 kN capacity,as specified. Supplied
without Breeaking Head.

Accessories and Spares

WS 1028 DIMENSI Digital Display, with microprocessor, allows reading of both the load and the
units stress directly on the display. Ensures a high reading stabilty and an optimum
reliability.Equipped with speed pacers, 20 characters LCD display and professional keyboard, with
main switch safety fuse and RS 232C interface. 220-240V, 50Hz, 1pH. Dimensions : 250 x 250 x
150 mm. Weight : 2.5 kg

WS 1029 DIMENSI Breaking Head (Marshall), complete with gauge disc. Conforms to BS 598 and
ASTM D1559. Supplied without flow meter (dial gauge). Weight 9 kg.

WS 1030 DIMENSI Flow Meter BS 598, dial gauge graduated 0.01 mm with 25 mm travel.
Supplied with stem brake unit and flow meter pedestal. For use with WS 1028

WS 1030/1 Load RAM, with rounded off end , for use with the breaking head stability mould. To be
mounted on the load measuring ring.

WS 1032/1 Lyodt E/Yt Chart recorder, for 220-240V, 50Hz, 1pH.

WS 1027 Mankopuri Marshall Machine
Power for 220-240v, 50Hz, 1pH

WS 1032-1 Lyody x/Yt Chart Recoder
Power for 220-240V, 50hz 1pH

WS 1031 Mankopuri Sand Patch
Apparatus
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WS 1031 to WS 1035 Design and Testing of Bituminous Matures & Texture-Quality Control

Sand Patch Apparatus

BS 598 : Part 105, ASTM E 965

The determination of the quality and safety aspect of Surface Texture Depth of a pavement (i.e concrete and bituminuous surfaces) is
important.he surface texture of a pavement is important. This is to facilitate the smooth running of a high speed vehicle as well as good drainage
water system from the road surface. The texture depth is determined by the Sand Patch Apparatus method in order to measure the surface macro
structure.

WS 1031 DIMENSI Texture Depth (Sand Patch) Apparatus, supplied as a complete kit in a robust carrying case comprising the following :
1 no measuring cylinder, 50 ml capacity, 1 no measuring cylinder,

25 ml capacity.

1 no hard rubber faced spreader disc, 2 nos containers with pouring device & sand.

1 set of dividers, 1 no 300 mm rule, 1 no soft brush, 1 no collapsible wind shield.

1 no kneeling pad and 1 no carrying case.

Notes : the sand containers are applied filled with a dry, clean silica sand of rounded particle shape passing a 300 um BS sieve and retained on a
150 um BS sieve.

Surface Dressing

The main purpose of a surface dressing is to prevent weathering, disintegration of the pavement and to increase the resistance to skidding in wet
weather. The rate of spread and application of the chippings and binder is specified for most applications. Test methods have been developed to
determine the actual rate of spread and are described in British Standards.

Rate of Spread of Coated Chippings. BS 594
The equipment comprises a tray 300 mm square which, when used in conjunction with a specially calibrated spring balance, will determine the
rate of spread of coated chippings in terms of kg/m®. The spring loaded balance will accept rates of spread between 4 and 16 kg/m®.

Between 5 and 10 trays are positioned in the path of the spreading machine and after the machine has passed over, each tray is lifted, together
with the retained chippings by means of four chains. The chains are hooked to the spring balance and the rate of spread is read directly from the
balance scale.

WS 1032 DIMENSI Calibrated Spring Balance, as described. Weight 800g.

WS 1033 DIMENSI Tray and Chains, comprising one 300 mm square tray and four chains.

WS 1034 Solvent Stills

The use of this equipment is recommended for the respect of basis anti-pollution regulations as well as for economical reasons, since a quantity
of 2-3 liters of solvent is required for each extraction. The still is essential composed of two stainless steel tanks, one of the contaminated
stainless steel tanks, one for the distilled one. The cooling is effected by means of a copper coil connected to a current water supply. Each tank is
fitted with a ball valve and a gasket that guarantees its perfect tightness. Besides, the recovery unit is complete with an automatic safety circuit
that turns off the power in case of overheating and stops the machine once the extraction in completed. Output 10 liter per hour. Entirely made of
stainless steel. 220-240V, 50Hz, 1pH. Dimensions : 410 x 270 x 740 mm. Weight : 20 kg.

Accessories and Spares

WS 1035 Spares Kit, for Solvent Recovery Still 220-240V, 50Hz, 1pH.
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WS 1034 to WS 1041/5 Solvent Still, Design and Testing of Bituminous Mixtures & Marshall Automatic Compactor

Marshall Automatic Compactor
The DIMENSI Automatic Compaction is ideal for repeatability and consistency test of Marshall
specimens.

DIMENSI Marshall Automatic Compactor. BS 598 : Part 107
1. Fully automatic, and easy to use operation

2. Fully automatic blow counter

3. Safety features - in-built

4. Compaction uniformity

This robust constructed DIMENSI Automatic Compactor gives a smooth consistent and
repeatability of compaction. The unit houses a compaction pedestal, laminated hardwood block
partially embedded to a concrete base by a 300 mm sg. x 25 mm thick steel plate. The
mechanism lifts the 4 535 g hammer and automatically releases it at the specified height of 457
mm. The control panel houses a main light, start and stop buttons and a direct-reading counter
for setting the required number of blows. During operation the DIMENSI automatically counts up

the number to the required number and stop automatically. WS 1038 Mankopuri Marshall
Automatic Compactor Power for 220-

Specifications 240V, 50Hz, 1pH

Dimensions 538L x 538W x 900H

Compaction foot diameter 98.52 mm

Sliding weight 4 535 gram

Height of drop 457 mm

Weight 280 kg

WS 1038 DIMENSI Marshall Automatic Compactor wired for 220-240V, 50Hz, 1pH complete as
specified.

Accessories and Spares
WS 1039 DIMENSI Spares Kit, for WS 1038
WS 1040 DIMENSI Rammer Pick-up

WS 1041 DIMENSI Compaction Mould, comprising mould body, base plate and combined
filling/extraction collar. Satisfied to BS 598 and ASTM D1559. Weight 3.5kg.

WS 1041/1 DIMENSI Marshall Mould Body.

WS 1041/2 DIMENSI Marshall Extraction Collar.

WS 1041/3 DIMENSI Marshall Base plate.

WS 1041/4 DIMENSI 150 mm dia. Marshall Mould Body Only.

WS 1041/5 DIMENSI Hand-operated Marshall Compactor, Formed of wooden wood compaction
base, a base-plate support of 300 x 300 mm with clamp device for Marshall moulds and guide for
hammer displacement.

Weight: 45 kg

WS 1041/1 to WS 1041/4
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WS 1042 to WS 1044 Bitumen and Tar — Ring & Ball Apparatus & Test On Bitumen Ductility

WS 1042 DIMENSI Ring and Ball Apparatus

BS 2000 : Part 58 : IP 58 : ASTM D 36

For determination of the softening point o=f bituminous materials.

Comes with 2 shouldered pattern rings, 2 ball-centering guides and 2 balls.

The apparatus has a support frame and is retained in a heat resistant container. Weight 560
gram

Comprising of :

1 no Stainless steel frame, 2 nos Tapered rings
2 Dual ball guides, 2 nos Steel balls 9.5 mm dia.
1 no Beaker, 600 ml capacity

Accessories

WS 2576 Hanna Model HI WS 7441 Support WS 7443 WS 1042/1 Immersion
300N/D Magnetic Stirrer base 200 x 130 Boss head Heater

Max. stirring capacity 1000 mm with rod 10 Used for heating the
rpm, for test of Ring and Ball mm dia. x 600 mm. WS 7444 liquid inside the glass
Apparatus. (Retort Stand). Retort clamp  vessel on the ring and

ball apparatus.
Comprising a heating
coil and thermo
regulator.

The tests method for ductility of bituminous materials

Standard meets ASTM D 113, IP 32, DIN 52013
Model DT 1043

DIMENSI Ductilometer has three simultaneous tests ductility with digital display.

FEATURES

1.

2.

The sample container which is made of stainless steel, is fully insulated with asbestos free
light fiber. Before operating it must be fitted up with approximately 18 liter of distilled water.
The trolley incorporates to support the three specimens, is hanged on a guide bar and is
smoothly moved by a stepping motor alongside a feed balls screw bar without vibration. Both
are installed in a separate compartment outside of the sample container to avoid any water
induced corrosion. The speed is adjustable and digitally displayed on the control panel from
1 to 99 mm/min by 0.1 mm step. Two milk glass panels are laid on the bottom of sample
stopped at break point and resulting elongation length is digitally read on the control panel to
the nearest 1 mm.

The maximum elongation length is 1000 mm. Water temperature control is achieved using
existing cooling coil installed on sample container bottom connected to external optional
liquid cooling and circulating thermostatic bath. Sample temperature can be adjusted at any
value between 4 °C to 90 °C according to optional bath performance (details in quotation).
The machine is supplied complete with a set of 3 molds and 3 surface plates for mold
assembly as described In the standard.

Alternative

WS 1044

Ductility machine with same features as above but with maximum elongation length 1500 mm
and 25 liters water content.

WS 1043 * Ductilometer, 1 meter elongation
WS 1044 * Ductilometer, 1.5 meter elongation
* Power : 500W - 230V/50Hz

Option

* Cryothermostate for testing under room temperature

Dimension(mm) Mass (KQg)

WS 1043 (W) 1700 x (D) 330 x (H) 310 +70
WS 1044 (W) 2200 x (D) 330 x (H) 310 + 85

WS 1044/1 DIMENSI Mould, can accommodate 1 specimen, for use with declinometer. Made of
brass.

WS 1044/2 Mankopuri Mould Plate, for 1 mould.

WS 1044/3 Mankopuri Stand

WS 1042

WS 1043 — WS 1044 Mankopuri Ductility
Machine Power for 220-240V, 50Hz, 1pH

WS 1044

WS 1044/1

WS 1044/2
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WS 1045 to WS 1047/4 Hand Operated Marshall Compactor & Reflux Extractor

WS 1045 Methylene Chloride , Industrial Grade. Dichloromethane in standard.
Pack of 270 kg per drum. Dow Chemical, USA

WS 1045/1 DIMENSI Hand-Operated Marshall Compactor, BS 598, ASTM D
1559. This compactor come with hardwood pedestal, steel plate of 301 x 25 mm,
rammer guide and clamps for moulds. Rammer weight : 4.53 kg. Height of drop :
457 mm. Dimension : 310 x 310 x 1700 mm. Weight 45 kg

Accessories :

WS 1045/1 DIMENSI Pedestal, the square plate is made of 300 mm square by 25
mm thick. Mounted on a hardwood block with dimensions of 310 x 310 x 430 mm.
WS 1045/2 DIMENSI Mould Support, Come complete with rammer guide.

WS 1045/3 DIMENSI Rammer with shaft. The height of drop : 457 mm

WS 1046 Trichloroethylene. Pack of 299.3 kg per drum.

WS 1046/1 Reflux Extractor, capacity 1000g. ASTM D2172, AASHTO T164. This
equipment is used for the quantitative determination of the bitumen content in
bituminous aggregate moistures (asphalt). The apparatus is composed of two metal
frames supporting two stainless steel mesh cones having a capacity of 500g each,
of a heat resistant borosilicate glass jar and of a water condenser fitted with special
connections for the delivery and drain of water. The solvent used for the extraction of
bitumen — trichloroethane - does not cause the emanation of any toxic fumes during
the performance. The content of bitumen is calculated by difference between the
initial weight of the asphalt sample and the remaining quantity of aggregate at the
end of the test. The hotplate, the filters and asbestos wire mesh are not part of the
standard supply and must then be ordered separately. Capacity of the cone : 500g
Wire mesh opening : square 1.25 - 1.4 mm

Dimensions of the jars : 152 x 457 mm (dia. x h)

Dimensions : 180 x 490 mm (dia. x h). Weight : 3 kg

Accessories

WS 1046/5 Filter paper, box of 50

WS 1046/6 Hotplates, complete with temperature multi-purpose switch. Round 220
mm. Power : 220-240V, 50Hz, 1800W

WS 1046/7 Asbestos wire mesh, for use with both WS 1046 and WS 1047. Serves
to avoid and direct contact between the glass jar and the hotplates.

WS 1047 Reflux Extractor, capacity 4000g. ASTM D2172, AASHTO T164. This equipment is used for the quantitative determination of the
bitumen content in bituminous aggregate moistures (asphalt). The apparatus is composed of two metal frames supporting two stainless steel mesh
cones having a capacity of 2000g each, of a heat resistant borosilicate glass jar and of a water condenser fitted with special connections for the
delivery and drain of water. The solvent used for the extraction of bitumen - trichloroethane - does not cause the emanation of any toxic fumes
during the performance. The content of bitumen is calculated by difference between the initial weight of the asphalt sample and the remaining
quantity of aggregate at the end of the test. The hotplate, the filters and asbestos wire mesh are not part of the standard supply and must then be

ordered separately. Capacity of the cone : 2000g
Wire mesh opening : square 1.25 - 1.4 mm
Dimensions of the jars : 268 x 470 mm (dia. x h)
Dimensions : 290 x 450 mm (dia. x h), Weight : 6 kg

WS 1047/1 Cone, made of stainless steel mesh. Capacity : 2000 g
WS 1047/2 Water condenser
WS 1047/3 Glass jar, heat resistant

Accessories for WS 1047

WS 1047/4 Hotplates, complete with temperature multi-purpose switch. Round 300 mm

Power : 220-240V, 50Hz, 3000W

WS 1046/6 Asbestos wire mesh, for use with both WS 1046 and WS 1047. Serves to avoid and direct contact between the glass jar and the

hotplates.

WS 1045
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WS 1048 to 1051/5 Elcometer & Flash Point Assays & Flexural/tensile Testing Machine

WS 1048 Elcometer, coating thickness gauge. Used to measure the
thickness of bitumen or other non-magnetic materials on ferrous
base. Accuracy : + 5% of the reading. Dimensions : 90 x 50 x 25 mm.
Weight : 0.2 kg.

WS 1049 Yale Pycnometer, ASTM D 2041. Used to determine the
theoretical maximum specific gravity of bituminous mixtures. It is
made of transparent plastic and can accomodate three samples
weighting up to 6 kg. Weight : 10 kg.

Flash & Fire Point

This method is used to determine the flash-point and the fire-point of
bitumen by measuring the temperatures at which, under-determine
test condition a bitumen must be heated to develop a quality of
fumes able to able to form a mixture inflammable with air.

Standard: ASTM D92 ; AASHTO 48 ; BS 4689 ; IP 36/67

WS 1050 DIMENSI Cleveland Apparatus, with electric heater,
supplied complete with cast aluminum cup, thermometer from — 6 to
400 °C, electric thermoregulator, heating plate, rod and clip for the
thermometer.

Power for 220V, 50Hz, 1pH, 700W
Dimension : 160 x 230 x 580 mm
Weight 10 kg

WS 1051/1 Thermometer range 6 to 400 °C

WS 1051/2 DIMENSI 10 kN Flexural/tensile Testing Machine
designed for flexural tests on 40 x 40 x 160 mm mortar prisms and
tensile tests on mortar briquettes. The applied rate loading is 2.67
kN/min for flexural test and tensile test. Load applied by weight
traveling along the beam at constant rate, driven by a motor/gearbox.
A scale engraved on the beam ranges from 0 to 10 kN and is
graduated in 0.02 kN division. Reading are made by means of a
triggers a switch mechanism and brings the weight to ahalt
immediately. On completions of the test, the drive may be
disengaged by means of small level and the weight returned to zero.
Supplied without flexural and tensile jaws. Power for 220-240V,
50Hz, 1pH.

WS 1051/3 DIMENSI Tensile Jaws, for tensile of mortar briquettes.
WS 1051/4 DIMENSI 40 x 40 mm mortar prism breaker

WS 1051/5 DIMENSI Flexural Jig, designed for the flexural testing of
40 x 40 x 160 mm mortar prism. The frame is fitted with a special ball

seating assembly to which is attached the upper roller bearers. The
lowe bearers are 10 mm diameter.
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WS 1003 to WS 1065 Air Permeability Apparatus & Hardness Number Apparatus & Lottman Braking Head & Indirect
Tensile Test

WS 1052 Air Permeability Apparatus, for hydraulic bituminous conglomerates. This apparatus is used for
the in-situ determination of the air permeability of bituminious blankets. Composed of a cylinder with closed
top end, to which is secured a vacuum gauge with connection for the vacuum pump. The pump must be
ordered separately. Weight 5 kg.

WS 1053 Portable Vacuum Pump, Supplied complete with pressure gauge and adjustable stabilizing feet.
Power : 220-240V, 50Hz, 1pH
Dimensions : 240 x 360 x 280 mm. Weight : 12 kg.

WS 1054 Flow Test Apparatus, for bituminous conglomerates. Used to determine the flow tendency of
hydraulic bituminious conglomerates designed to cover water shed or dams. Composed of an adjustable
slope surface for accomodating the specimen to be examined. This apparatus is positioned, together with
the specimen, in an oven heated at 60 °C for a period of 24 hours. Once the operation is completed, verify
that there are no deformation on the specimen surface, by means of the special reference points. Weight 8

kg.

WS 1055 Air Bath, with thermoregulator. Used for softening the bitumen to be subjected to ductility, loss-
on-heating and penetration tests. This bath can contain up to 650 g of bitumen and is fitted with an in-built
thermoregulator with pilot lamp. Power : 220-240V, 50Hz, 1pH. Weight : 5 kg

WS 1056 Hardness Number Apparatus, BS 598-5284, for mastic asphalt. Composed of a
thermoregulator water bath with in-built stirrer and of a transparent front wall. The penetration probe
connected to the level and the dial gauge for the direct reading of the penetration value and located inside
this apparatus, which is supplied complete with weights, 6.35 mm point and thermometer. Travel of dial
gauge : 25 mm. Division : 0.01 mm.

Power : 220-240V, 50Hz, 1pH. Weight 50 kg.

Lottman Breaking Heads. ASTM D 4123. AASHTO T283

The Lottman (Retained Stability) Breaking Head is used with standard Marshall compressionmachine to determine loss of strength of asphaltic
concrete resulting from saturation and accelerated water conditioning. Measured indirectly tensile strength of specimens indicating stripping
susceptibility of bituminous mixtures and may be used to evaluate anti-stripping activities. SHRP has designed AASHTO T 283 as Superpave primilary
test method moisture sensitivity.

Head for 102 mm diameter specimens consists of upper and lower stainless steel loading strips 127W x 76.2L mm with concave contact surface
having 50.8 mm radius of curvature, equal to curvature of standard nominal 101.6 mm dia. Marshall type specimens. Lower loading strip is mounted to
a base with vertical rods to guide the sliding top with upper loading strip. Base and crossbar are aluminium.

WS 1057 Lottman Breaking Head 4” specimen. Weight 3.6 kg
WS 1058 Lottman Breaking Head 6” specimen. Weight 5.5kg.

INDIRECT TENSILE TEST

Baladi INTT Fixture

Gives a means to design asphalt mixes based on optimization of actual structural properties. The model WS 1059 Fixture can be used to measure
indirect tensile strength, indirect compressive strength, resilient and total moduli, and resilient and total Poisson’s ratios of conventionally-prepared
specimens or field cores. Also evaluate fatique life and permanent deformation.

Standard Marshall loading frame to determine indirect tensile and compressive strengths. By adding 3 LVDTSs, vertical and horizontal deformations are
measured, engineering properties may be calculated, and a reliable mix design may be made. For research the fixtures may be used with a cyclic load
machine and 5 LVDVs for more direct determination of engineering properties.

Each LVDT requires an Model WS 1062 for signal conditioning and for producing nominal full scale output of + 10V DC

WS 1059 Gilson MS-40 Indirect Tensile Test. Baladi INTT Fixtures

MSA-150 LVDVs, 3V rms AC, complete with threads, mounting nuts, pin connector, 10 ft. cable.
WS 1060 Horizontal position (+ 0.125" range, 2 or 4 required).

WS 1061 Vertical position (+0.250" range, 1 required).

WS 1062 MSA-160 Signal conditioner ATA-101 (1 required for each LVDT)

WS 1063 MSA-168 Rack adaptor, 19" (Holds WS 1062)

WS 1064 MSA-169 Rack mount panel (1 required for each WS 1062 if WS 1063 used).

WS 1065 MSA-165 System 96 (conditions all LVDT interfaces with user's PC and software).
MS-35
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WS 1066 to WS 1071 Rotary Evaporator & Pensky Marten, Close Cup — Flash Point Analyzer &Abel — Pensky Flash Point
Analyzer FRAS Tester

WS 1066 Rotary Evaporator

A high performance evaporator suitable for recovery of asphalt from extraction solvents in a way that minimises changes to asphalt preperties during
recovery. Includes electrically operated lift with touch button control and sparkless induction motor with solid state control maintaining constant torque at
all speed settings. In use, the material distilled only contacts glass and PTFE, avoiding contamination and corrossion problems. The vacuum seal is
protected by a PTFE defence system. A feed tube permits continuous addition of material to the rotating flask. The condenser is fitted with plastic
screwthread connectors for safe evaporator and accessory water bath have been designed to meet the most demanding electrical safety regulations.
Speed range : 20 - 90 rpm. Power : 220-240V, 50Hz, 65W. Vacuum tighness : < 1 Torr (1.3 bar). Raising distance : 90 mm by electrical lift an extra 60
mm manual

WS 1067 Automatic Pensky-Martens, Closed Cup Flash Point Analyzer, ASTM D 93,
method A and B - IP 34

ISL — France. Model PMFP 93

This analyzer is designed to determine the closed cup flash point fuel oils, lube oils,
suspension of solid and various flammable liquids in accordance with the above standards.
Test Range : 11 °C to 390 °C

Specific Features

Automatic end-of test cooling by water circulation
Electric igniter moder available

Open cup model available (IP 35)

Method A and B

RS 232C

Printer connection

ok wnpE

WS 1068 Automatic TAG Closed Cup Flash Point Analyzer, ASTM D 56. ISL — France.
Model TFP 56
The tag closed cup analyzer determines the flash point of volatile materials and liquids with
viscosities below 5.5 cSt at 40 °C, which flash points are below 93 °C, in accordance with the
above standard. Test Range : - 25 °C to 93 °C
PMFP 93
Specific Features
1. Cooling by separate cryostat (not shown) for subambient temperatures.
2. Electronic bath level and temperature controlRS 232 and printer connection included.

WS 1069 Automatic Abel IP 170, EN 57 & Abel-Pensky Flash Point Analyzers.
ISL — France. Model : AFP 170
These sister models essentially differ in their mechanical and electronic components and in the process related to the applied methods. They are
desighned to automate lang and difficult tests, ensuring reliable and repeatable results from controlling the heat rate. The above standard determine the
closed-cup flash point of petroleum products and other liquids having flash points between - 30 °C and 71 °C inclusive. Test Ranges : Abel-
Pensky : 5°Cto55°C

Abel IP:19°Cto 71°C

Abel IP : 18 °C to 71 °C with separate cryostat (not shown)

Specific Features

1. Temperature control by heating static modulation and/or pilot-operated solenoid control valve, depending on the model
2. Abel IP (+ 19 °Cto 71 °C) and Abel-Pensky to be connected to a water source. Automatic bath filling

3. Abel IP to be connected to an external cooling unit to work at negative temperatures (°C)

WS 1070 FRAAS Tester, DIN 51012, IP-80, CNR, this tester is used to determine the breaking point of bitumen at low temperatures. It is composed of a
steel bending system with crank, two concentric and sliding tubes in resin, sample grips and three cup cooling system, special spring steel plate and
hotplate support.

Accessories
WS 1070/1 Thermometer, IP 42C. Readout range : - 38 °C to 38 °C. Divisions : 0.5 °C

Spares
WS 1070/2 Spring steel plate, box of 10

WS 1071 Test-Ur-Meter, with this method, the test must be carried out by means of a hand-operated instrument that measures the texture between two
points 250 mm apart. The exceeding length of a cord that precisely follows the profile of the surface under exam is measured. Fitted spring loaded mobile
tips, free move vertically, are inserted between the two fixed measurement points. The positioning of these tips on the road surface causes a deflection
on the cord connected to a dial gauge that automatically measures the deviation value. Supplied with aluminium calibration bar and carrying case.
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WS 1003 TO WS 1095 CUT BACK-BACK DISTILLATION APPARATUS, SAYBOLT VISCOMETERS

WS 1072 DIMENSI Cut--Back Distillation apparatus Meets ASTM D402

This apparatus is supplied with Duran distilation flasks, condensor, adapter, supports and bunsen

burner. Thermometer is not included. Dimensions : 500 x 301 x 500 mm® Weight : 8 Kg

WS 1073 Duran Cut-Back Distillation apparatus. The apparatus is similar to WS 1072 but electrically

heated. Thermometer is not included. Supply : 220-240V, 50 Hz, 1 pH
Accessories
WS 1074 Thermometer ASTM, 7C (IP5C). Temperature : -2°C to +300°C.

Division : 1°C
WS 1075 Thermometer ASTM 8C (IP6C). Temperature : -2°C to +400°C

Saybolt Viscometer ASTM D88-FTM 791- 304 - ASTM E102

ASTM D 88 Petroleum products at specified temperatures between 70 and 210F. Waxy and resinous materials.

ASTM E102 - Bituminous materials at various specified temperatures. Universal and Furol viscometers are technically identical designs, except for
orifice tips which difer in diameter. Being built-in as interchangeable units in the viscometer, the orifice tips, Unversal of Furol, can be universally used
for all sorts of Saybolt viscosity measurements. The efflux time in seconds of 60 ml of sample flowing through a calibrated orifice under specified

conditions is called the Saybolt Universal or Saybolt Furol viscosity respectively.

WS 1076 Two-tube Saybolt-viscometer

ASTM D 88 - FTM 791 - 304 - ASTM E 102

Consisting of : Stainless steel housing with thermostatically
controlled test bath, and electric stirrer.

Temperatur range : + 20 ... 230°C (68 ... 450°F)
Temperature accuracy: £0.03°C (+0.05 F)

Mains connection : 220V- 50/60 Hz

Also including the following accessories :

2 nos receiving flasks, 60 ml, 2 nos pipettes with rubber suction bulb,

2 protective caps, 2 nos thermometer holders, 2 nos cork stoppers,

2 viscosity tubes, brass, internally gold-plated with one each interchangeable
Universal and Furol orifice, including calibration certificate

1 no orifice wrench. 1 no tube cleanina pblunaer. however. thermometers not included.

Spare parts & Accessories

WS 1077 Receiving flask, 60 ml capacity. Ref : 21-0693

WS 1078 Saybolt viscosity tube, brass, gold-plated with one each interchangeable Universal and Furol
orifice including calibration certificate

WS 1079 Oil pipette with rubber suction bulb

WS 1080 Oil withdrawal

WS 1081 Cleaner player

WS 1082 Thermometer holder

WS 1083 Oil strainer

WS 1084 Cork stopper

WS 1085 Orifice spanner

WS 1086 Viscosity tube cap. ASTM E 102

WS 1087 Displacement ring. ASTM E 102

WS 1088 Stop watch with LCD indication, battery operated, quartz controlled, 1/100 sec.
WS 1089 Spare heater 230 V

WS 1090Thermometer, ASTM, 17C. Range : +19 ... + 27°C

WS 1091 Thermometer, ASTM, 18C.Range : +34 ... + 42°C. Div. 0.1°C
WS 1092 Thermometer, ASTM, 19C.Range : +49 ... + 57°C. Div. 0.1°C
WS 1093 Thermometer, ASTM, 20C. Range : +57 ... + 65°C. Div. 0.1°C
WS 1094 Thermometer, ASTM, 21C. Range : +79 ... + 87°C. Div. 0.1°C
WS 1095 Thermometer, ASTM, 22C. Range : +95 ... + 103°C. Div. 0.1°C

TFP 56

AFP 170
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WS 1096 to WS 1110/6 Engler Specific Viscosity & Redwood Viscometer

Engler specific Viscosity WS 1097 Electronic energy regulator for 220 V - 50/60 Hz
ASTM D 1665 - IP 212 - (former DIN 51560)

WS 1098 Digital Stop Watch with LCD indication, battery
This method is used to determine the specific viscosity of operated, quartz controlled, 1/100 sec. Display.
bitumens and derivatives.

WS 1096

ASTM D 1665 - IP 212 - DIN 51560

Consists of :

Test vessels, 200 ml, with a gold-plated inside wall, a double-
wall lid, and a nickel outlet tube. Tall bath vessel, stirrer wooden
valve spindle, spring type. Volumetric flask, 200 ml, graduated
100 + 100 ml. Tripod stand, electric heater for connection to 200
V - 50/60 Hz, compl. with power cable and 2 thermometers O ...

55:0.2°C.
Code No. Precision Made | Officially Certified Thermometer Type Range
0..+55°C:0.2°C

WS 1099 /1 21-0109 21-0110 DIN 12785 -BE 0.2/0/55 0...+105°C : 0.5°C
WS 1099/2 21-0111 21-0112 DIN 12785 -BE 0.5/0/ 105 +18 ... + 28°C : 0.2°C
WS 1099/3 21-0113 21-0114 ASTM 23 C +39...+54°C: 0.2°C
WS 1099/4 21-0115 21-0116 ASTM 24 C +95 ...+ 105°C : 0.2°C
WS 1099/5 21-0117 21-0118 ASTM 25 C +10 ...+ 200°C : 1°C
WS 1099/6 21-0119 21-0120 DIN 12785 -BE 1/10/200

Spare Parts And Accessories

WS 1100 Plug valve, of hardwood (21-0136)

WS 1101 Measuring flask, 100 + 100 ml (DIN-ASTM) (21-0153)

WS 1102 Measuring flask, 50 ml (ASTM) (21-0155)

WS 1103 Kohlrausch flask, 100 ml (ASTM and IP) (21-0156)

WS 1104 Kohlrausch flask, 200 ml (ASTM and IP)

WS 1105 Spare heater, 220 V - 550 W (21-0307)

WS 1106 Electronic energy regulator for 220 V - 50/60 Hz

WS 1107 Redwood viscometer, Mod. 1 (former IP 70). Comprising :

oil cup 1, made of brass, internally silver-plated; agate flow jet, including calibration certificate; oil cup cover, brass construction; clip for
thermometer support, ball valve; receiving flask, 50 ml (21-0341), heating bath with stirrer and electrical heating for 220 V - 50/60 Hz.
Thermometers not included.

WS 1108 Redwood viscometer, Mod. Il (former IP 70). Comprising :

oil cup Il, made of brass, internally silver-plated; agate flow jet, including calibration certificate; oil cup cover, brass construction; clip for
thermometer support, ball valve; receiving flask, 50 ml (21-0341), heating bath with stirrer and electrical heating for 220 V - 50/60 Hz.
Thermometers not included.

WS 1109 Digital stop watch with LCD indication, battery operated, quartz controlled 1/100 sec.

display.

WS 1110 Electronic energy regulator for 220 V - 50/60 Hz

Redwood Thermometer (former IP 70)

Code Precision Officially Thermometer Type Range
No. Made Certified
WS 1110/1 21-0361 21-0362 Thermometer 8 F +30..+100:05F
WS 1110/2 21-0363 21-0364 Thermometer 9 F +100...+180:05F
WS 1110/3 21-0365 21-0366 Thermometer 10 F +170...+250:05F
WS 1110/4 21-0367 21-0368 Thermometer 8 F + 0..+ 44:02F
WS 1110/5 21-0369 21-0370 Thermometer 9 F +37.8...+ 82:0.2F
WS 1110/6 21-0371 21-0372 Thermometer 10 F + 76..+122 :0.2F
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WS 1111 to WS 1117/5 RELATIVE HYDRAULIC CONDUCTIVITY (PERMEABILITY), Paraffin Content of Bituminous Binders
& Standard Penetrometer for Bitumen and Tar

WS 1111
Permeameter and Standing Board
WS 1112 Mankopuri Torsional Recovery Measurement Device

WS 1113 Paraffin Content Apparatus

DIN 52 015 Comprising :

Cooling bath with tripod stand, cover plate with holes for reagent
tubes, bath thermometer and cooling medium.

Accessories :

Distillation flask with stopper, protecting ring, gas burner,
support matter, Erlenmeyer flask with stopper, 3 reagent tubes
with stopper, 3 sample thermometers - 38 ... +50:1°C, reagent
tubes with splash head, bath thermometer -30 ... +50:0.5°C,
suction flask with stopper, U-tube-manometer with T-piece,
water jet pump and solidification-point-thermometer 0
+100:0.5°C, with protection tube and cork.

Spare Parts

WS 1114 Suction flask, 500 ml

WS 1114/1 Thermometer DIN 12 775 -30 ... + 50:0.5°C

WS 1114/2 Thermometer DIN 12 775 -30 ... + 50:0.5°C, off.
Certified.

WS 1114/3 Thermometer DIN 12 775 -30 ... + 50:1°C

WS 1114/4 Thermometer DIN 12 775 -30 ... + 50:1C, off.
Certified

WS 1114/5 Distillation flask DIN 52 015

WS 1114/6 Protectign ring, for distillation flask

WS 1114/7 Erlenmeyer flask, 100 ml

WS 1114/8 Reagent tube DIN 52 015

WS 1114/9 Reagent tube with standard taper NS 29/32

WS 1114/10 Splash head with standard taper NS 29/32

WS 1114/11 U-tube-manometer, 500-0-500 mm

WS 1114/12 Adjustable allround gas burner

WS 1115 Solidification-pont-themometer, O ... + 100:0.5°C, with
protection tube and cork.

WS 1116 Water jet pump

Penetration Test

BS 2000 : Part 49

ASTM DS; AASHTO T 49; IP 49

WS 1117 DIMENSI Standard Penetrometer, incorporated with
150 mm diameter dial and the reading is graduated is 150 mm
in 400 mm divisions of 0.1 mm. Pointer indicate the resulted
required where the pointer is fixed with a friction/geared knob
which can be rotated freely to any required position on the dial.
To re-set the needle, what is required is the needle can be
carried out quickly and positively ready for the next
measurement.

The unit incorporated with the base fitted with spirit level and the
penetration holder is positioned above sample by means of
adjustable arm fitted to a support column. Supplied with needles
and penetration tins which have to be ordered separately.

Accessories and Spares

WS 1117/1 DIMENSI Penetration Needle, hardened steel.
Supplied with Sirim-Sime/Namas verification certificate. Pack of
1 needle only.

WS 1117/2 DIMENSI Penetration Needle, (Unverified).
WS 1117/3 DIMENSI Automatic Controller
WS 1117/4 DIMENSI Penetration Tin
WS 1117/5 DIMENSI Transfer Dish
WS 1117




