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CHAPTER 4 
 Equipment 

 
 

 
1. Electronic cane trackers 
 
1.1 General 
 
Electronic cane trackers are used to show the progress of cane consignments along the 
mill carriers, facilitate the identification of each consignment by means of 
electromechanical or electronic counters, automatically activate (or de -activate) the cane 
sub-sampling apparatus when the start (or end) of a cane consignment reaches the 
secondary sub-sampler, and control the cane sampler to operate only during the 
sampling period. 
 

 
Figure 1: Carrier system with pulse generator 
 
The principle of operation is described by reference to Figure 1, which represents the last 
two carriers of the carrier system. Assuming that the sprocket drive for carrier No. 2 has 
14 teeth on a 150 mm pitch, each revolution corresponds to a carrier travel of 2.1 m. If 
the carrier has a burden length of 10.5 m then 5 sprocket revolutions will account for the 
10.5 m of carrier travel. If one light on the VDU screen is made to represent half a 
revolution of the drive sprocket, i.e. 1.05 m of carrier travel, then 10 lights will represent 
the full burden length of No. 2 carrier. 
 
Similarly carrier No. 3, having a sprocket drive with 12 teeth on a 150 mm pitch, i.e. 1.8 
m per revolution and a burden length of 7.2 m to the cane sampler, would be represented 
by 8 lights on the VDU screen. 
 
The pulse generator (PG) consists of a switch that is activated by four cams attached to 
the head shaft of the carrier and set 90° apart. 
 
1.2 Microprocessor cane tracker  
 
1.2.1 Description 
 
The method whereby progress of cane consignments along the carrier system is 
monitored is via pulse generators activated by cams attached to the head (or tail) shaft of 
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the carrier. However the design of the microprocessor cane tracker is such that using 
four cams attains a greater resolution when set at 90° to one another instead of two cams 
at 180°. 
 
Referring to Figure 2 it is seen that the unit consists of two VDU’s (1) and a keyboard (2). 
The second VDU is situated at the cane sampling station. A stop/start button (3) permits 
demarcation of the beginning and the end of each consignment. Pulse generators are 
represented by light emitting diodes (4), which flash each time a pulse is generated. 
 

 
Figure 2: Microprocessor cane tracker 
 

 
Figure 3: Layout of a VDU screen 
 
Electronic cane trackers are used to show the progress of cane consignments along the 
mill carriers and facilitate the identification of each consignment by means of electronic 
counters, automatically activate (or de -activate) the cane sub-sampling apparatus when 
the start (or end) of a cane consignment reaches the secondary sub-sampler, and control 
the cane sampler to operate only during the sampling period. 
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As the head of the consignment reaches the cane sampler the hatch frequency timer and 
delay circuit are activated. The delay timer is pre-set to allow sufficient time for the 
sample to pass through the sampling equipment to the secondary sub-sampler. Once the 
delay time has expired the bell rings, the green light comes on at the sampling point, the 
sub-sampler is automatically activated and the consignment number for the consignment 
concerned is shown. In addition the position of the tail of the consignment is also 
depicted, thus giving the sample installation attendant an indication of the sample period 
duration. 
 
When the end of the consignment reaches the cane sampler, the time delay circuit is 
activated (as for the start of the consignment). At the end of the time delay period, the 
bell rings, the red light comes on and the secondary sub-sampler is automatically de -
activated. During the no-sampling period (red light on) the secondary sub-sampler 
remains in the reject position, the hatch remains closed, and the number of the 
consignment last sampled is shown. 
 
1.2.2 Method of Operation 
 
(a) Switch on the equipment at the start of the week. A message ‘Waiting for Input’ will 

be visible at the bottom of the VDU while consignment number 0001 (the number of 
the first consignment to be tracked) is displayed in the top left-hand corner (see 
Figure 3). 

 

(b) As the head of a new consignment passes the stop / start input point, press the 
stop/start button (3) shown in Figure 3. The button will light up. On the VDU an 
asterisk will appear for each pulse received from the pulse generator, with each new 
asterisk displacing the preceding ones to the right and thereby simulating the 
movement of the consignment along the carrier. The first asterisk is preceded by the 
consignment number. 

 

(c) When the tail of the consignment reaches the stop / start input point, press the 
stop/start button to demarcate the end of the consignment. The light on the stop / 
start button will go off and the end of the consignment will be shown on the screen. 

 

(d) If circumstances require that a consignment which is being tracked should not be 
sampled, key in the numerals 09 after the consignment number, e.g. 432109 to 
change consignment 4321 to mixed status. This decision may be reversed provided 
that the consignment has not reached the hatch by replacing the numerals 09 by 08, 
e.g. 432108. 

 

(e) After a power failure the display screen will be cleared and the first consignment 
number generated will be 0001. To continue from the last consignment number prior 
to the power failure, e.g. 1234, press the CLEAR and then the ALL keys followed by 
1234. The next consignment number generated will be 1235 as required. Note that 
whenever CLEAR ALL is entered all data displayed on the screen will be lost. 

 
1.2.3 Maintenance 
 
The microprocessor cane tracker requires no maintenance. 
 
 
2. Cane Sampler 
 
2.1 General 
 
The purpose of the sampler is to provide a representative sample of cane from a 
consignment by means of a series of catch samples of the prepared cane taken after the 
shredder. 
 



SASTA Laboratory Manual  p 4/25 

Revised July 2005  Chapter 4: Equipment 
 

2.2 Description 
 
2.2.1 Sliding gate (for use with slat elevators) 

 
Figure 4: Sliding gate cane sampler (plan view) 
 
Figures 4 and 5 are respectively plan view and side elevation sketches of the cane 
sampler. The sampler is mounted in the base of the slat elevator (1) feeding the first 
mill/diffuser (through feed chute (2)) and is situated at the top end of the elevator. The 
cut-away hatch spans the full width of the elevator and is closed by a gate (3) operated by 
a double acting pneumatic cylinder (4). The gate is supported by flanged wheels running 
on guide rails on either side of the elevator. The upper end of the gate has a rubber skirt 
(5) which closes the gap between the gate and the hinged plate (6) which opens 
downwards as indicated by the arrow. 
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Figure 5: Sliding gate cane sampler (side elevation). 
 
The hinged plate is operated by a second double acting pneumatic cylinder. Thus when 
the hatch is opened cane falls into the feed screw conveyor (7) instead of into the mill feed 
chute (2). When the hatch is closed, feed to the first mill is resumed, the interruption in 
feed being negligible. 
 
The operation cycle is as follows: 
 
Two electronic timers respectively control the frequency and the duration of the hatch 
opening. Upon receipt of a signal from the frequency timer, a two-way solenoid valve is 
activated and the pneumatic cylinder moves the gate so as to open the hatch. The timer 
controlling the duration of the hatch opening then de -activates the solenoid valve and the 
hatch is closed. The rubber skirt is now behind the hinged plate (6), i.e. on the screw 
conveyor side of the hinged plate, and with this configuration there is the danger of cane 
particles collecting in the gap between the hinged plate and the rubber skirt. Accordingly, 
as the gate closes the hatch, contact is made with a micro-switch that, via a timer, 
activates the two-way solenoid valve of a second pneumatic cylinder. At the end of the 
pre-set time the hinged plate is opened and then closed behind the rubber skirt, i.e. the 
skirt is now on the feed chute side of the hinged plate. Movement of the gate, both in 
opening and closing the hatch, is a snap action in order to avoid cane particle size 
selection. 
 
A locking pin is used to prevent the gate from sliding open should the air pressure fail 
and acts as a safety lock if maintenance work is to be carried out in the vicinity of the 
cane sampler. 
 
2.2.2 Swing gate (for use with belt conveyor) 
 
A sketch of the cane sampler is shown in Figure 6. Cane from the shredder is conveyed 
by a rubber belt (1) to the feed chute of the first mill/diffuser (2). The sampler gates form 
part of the feed chute and are referred to as the swing gate (3) which deflects the cane 
flow through the hatch cut in the wall of the mill feed chute, and the drop gate (4) which 
in turn opens the hatch and directs the cane flow into the feed screw conveyor trough (5). 
Both gates are operated by double acting pneumatic cylinders and swing to the positions 
shown by the straight dotted lines. The gates and hatch span the full width of the cane 
stream flowing into the mill feed chute and thus in the sampling position the complete 
flow of cane is diverted through the hatch. As in the case of the sliding gate cane 
sampler, interruption of the feed to the first mill is negligible. 
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The operation cycle is as follows: 
 
The operation is controlled by four timers, one for the frequency of both hatch openings, 
one for the duration of drop hatch opening, one for the interval between drop and swing 
hatch opening and one timer for the duration of swing hatch opening. 
 
On receipt of a signal from the frequency timer, the drop hatch solenoid valve is 
energised and opens the drop door via a double acting cylinder. After a set time, the 
interval timer sends a signal to the solenoid valve of the swing hatch which then opens 
via a double acting cylinder. The timer controlling the duration of the swing hatch then 
de-energises the swing hatch solenoid valve causing the hatch to close. 
 
The final step in the cycle is the de -energising of the drop hatch solenoid valve by the 
drop hatch duration timer. 
The drop gate is fitted with a locking pin to prevent it falling open if the air pressure 
should fail. 
 

 
Figure 6: Swing gate cane sub sampler 
 
2.3 Method of operation (both types of cane sampler) 
 
(a) At start-up open the air supply valve and ensure that the air pressure is at least 

500kPa gauge. 
 

(b) Remove the locking pin(s). 
 

(c) Turn the cane sampler switch on the logic control panel to the ‘on’ position. The cane 
sampler will then operate automatically in accordance with the settings on the timers 
controlling the frequency and duration of opening, as long as the remainder of the 
sampling equipment is running and the ‘logic control’ switch is in the ‘on’ position. 

 

(d) The timer controlling the duration of opening should be set to obtain a fallout of 30 - 
50kg cane at each hatch opening. The frequency timer should be set such that the 
previous fall-out is just clear of the section of the conveyor directly under the hatch 
when it is next opened. 

 

(e) Engage the locking pins and shut off the air supply when the mill is not crushing. 
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2.4 Maintenance 
 
It is essential that the gates should at all times move with a snap action so as to avoid 
particle size selection. To ensure smooth operation the following points must receive close 
attention: 
 
(a) The moisture trap on the air line must be checked regularly to ensure a supply of 

clean, dry air. Drain when necessary, paying particular attention under excessively 
humid conditions. 

 

(b) The air lubricator must be topped up with oil (of the recommended grade) when 
necessary and cleaned out weekly. 

 

(c) Hinge pins (swing gate, drop gate and hinged plate) must be greased once per shift. 
 

(d) Guide rails (sliding gate) must be cleaned once per shift. 
 

(e) Pneumatic cylinder rods must be cleaned and lightly oiled once per day. 
 
 
3. Cane sub-sampler  
 
3.1 General 
 
The sample from the cane sampler is sub-sampled by a two stage reciprocating sub-
sampler which is designed to give a representative sample of manageable size. 
 
3.2 Description 
 
A sketch of the cane sub-sampler is presented in Figure 7. Essentially it consists of two 
sub-samplers in series. Each stage has a reciprocating hinged steel plate (flap) and 
depending on its position, the cane is either accepted or rejected. As indicated in Figure 7 
the primary stage sub-sampler (1) is in the accept position and the cane stream is being 
deflected to the short transverse scroll (2) which feeds the cane to the secondary stage (3). 
For representative sub-sampling it is necessary that the system be tuned as follows: 
 
(a) The primary stage flap (1) should be operated at the highest possible frequency. 

However, end effects require that both accept and reject settings be not less than two 
seconds, and hence they are set at this level. In addition the flap must move with a 
snap action. 

(b) The transverse scroll (2) is of a diameter large enough to accept the maximum cane 
fallout from flap (1) without choking. The spe ed of the scroll (rpm) is set to provide 
continuous bulking, i.e. a fallout from flap (1) should be moved to the side just in 
time for the next to be received so that successive fallouts lie shoulder to shoulder. 
The pitch of the scroll is designed so that above the secondary stage, i.e. at flap (3), 
the cane breaks off in small lumps. 

 

(c) The secondary stage, flap (3), must always be set at two seconds in the accept 
position, whilst the reject setting shall be at a minimum of two seconds. The 
frequency of sampling is thus adjusted by varying the reject setting so as to provide 
the prescribed amount of sample in the sample container. The prescribed amount is 
defined as the maximum quantity of cane that can be efficiently hand sub-sampled 
on the sample table. 

 

 
The flaps are pneumatically driven and the reject/accept settings are set via electronic 
timers. As depicted in the sketch both the primary and the secondary stage chutes are 
stepped so as to allow the top edge of the flap to rest in the recess and thereby avoid the 
danger of small cane particles finding their way past this edge. 
 
As a precaution, the controls for the secondary sub-sampler are connected through an 
interlock to the electronic cane tracker in such a way that during a no-sampling period 
(i.e. red light showing on output panel) the sub-sampler remains in the reject position. 
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During this period all cane in the sampling system is returned to the mills. During a 
“sample” period (i.e. green light showing on output counter) the secondary sub-sampler is 
brought into operation. 
 
3.3 Method of operation 
 
(a) At the commencement of the week turn on the air supply to the pneumatic cylinders. 
 

 
Figure 7: Cane sub-sampler 
 
(b) The sub-sampler will commence operating as soon as the logic control panel is 

switched on. Sub-sampling frequency will depend on the electronic timer settings. 
 

(c) Shut off the air supply to the cylinders when the mill is not crushing. 
 
3.4 Maintenance 
 
(a) Steam out thoroughly once a day. Any build-up of fine cane particles in corners must 

be cleaned out. 
 
(b) The moisture trap on the air line must be checked regularly to ensure a supply of 

clean, dry air. Drain when necessary, paying particular attention under excessively 
humid conditions. 

 

(c) The air lubricator must be topped up with oil (of the recommended grade) when 
necessary and cleaned out weekly. 

 

(d) Once per day grease the flap bearings. 
 

(e) Pneumatic cylinder reds must be cleaned and lightly oiled once per day. 
 

(f) Adjust the air pressure by means of the air pressure regulator such that the flap 
moves rapidly but does not bang excessively against the chute walls. It is essential 
that the action of the flap be quick and smooth. If not, remedial action must be taken 
immediately. 

 
 
4. Screw conveyors  
 
4.1 General 
 
In general, installations have between two and five screw conveyors. They are: 
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(i) Feed screw conveyors which transport cane from under the cane sampler to the 
cane sub~sampler. 

 

(ii) Sample screw conveyor which transports the sample from the cane sub-sampler 
primary stage to the secondary stage. 

 

(iii) Reject screw conveyors (one or two) which transport the reject portion of the cane 
from the two stages of the cane sub-sampler back to the mill. 

 

The reject cane may be handled as follows: 
 
(a) deposited onto the feed roll of the first mill, or 
 

(b) screwed into the vertical chute feeding the first mill, or 
 

(c) fed back onto the elevator before the cane sampler. In this latter instance to ensure 
that a sample is not contaminated with cane from the previous consignment, the no 
sampling interval between consignments is pre-set to have a minimum delay equal to 
the time taken for cane to travel from the cane sampler, through the sub-sampling 
circuit, back onto the carrier again and past the cane sampler. Thus if the actual 
time taken for the cane to travel the full circuit is 58 seconds, the minimum for the 
no sampling interval between the end of one consignment and the commencement of 
the next will be of this magnitude. This ensures that the sampling system is cleared 
of all cane from the previous consignment before the cane sampler commences 
operating again. 

 
4.2 Method of operation 
 
(a) See motor control panel (4.5) and logic control panel (4.6) for start-up procedure. 
 

(b) If a choke occurs, padlock the motor control panel main switch in the ‘off position, 
place a ‘Danger Do Not Start’ tag on handle and retain padlock key in your 
possession. Remove the screw conveyor covers and clear the cane by hand. Continual 
choking is generally symptomatic of excessive cane fall-out from the cane sampler. 

 
 
5. Motor Control Panel 
 
5.1 General 
 
The motor control panel houses all the switchgear, fuses, etc. for the operation of the 
sample installation. 
 
Figure 8 shows a typical motor control panel. There is an individual ammeter as well as 
start and stop buttons for each motor in the sample installation. All the sampling 
equipment motors are electrically inter-locked so that if, for example, the final reject 
conveyor motor should stop, all the other motors will automatically trip out. Therefore, in 
starting the sampling installation, the individual motors must be started in a set 
sequence. The main switch (1) must be locked in the ‘off position if any maintenance 
work is being done on the sampling installation. 
 

 
Figure 8: Motor control panel 
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6. Logic control panel 
 
6.1 General 
 
The logic control panel contains the relays and timers controlling the sampling and sub-
sampling operations. 
 
6.2 Description 
 
The front of the logic control panel is shown in Figure 9. The cane sampler test button (1) 
allows the hatch to be opened and to stay open for as long as the button is depressed. 
The switch (2) is an on-off switch for the cane sampler pneumatic solenoid valves. The 
timer (3) is for adjusting the cane sub-sampler secondary stage reject interval to suit the 
size of the consignment being sampled. The timers in the panel interior are depicted in 
Figure 10. 
 

 
Figure 9: Logic control panel 
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Figure 10: Logic control panel timers 
 
The various timers depicted above are as follows: 
 
 T1 — Cane sub-sampler primary stage accept timer. 
 T2 — Cane sub-sampler primary stage reject timer. 
 T3 — Cane sub-sampler secondary stage accept timer. 
 T4 — Cane sub-sampler secondary stage reject timer. (A back-up for 

the timer (3) shown in Figure 10). 
 T6 — Cane sampler operating frequency timer. 
 T7 — Drop gate action to swing gate action interval timer (swing gate 

sampler only). 
 T10 — Cane sampler hinged plate (auxiliary hatch) cycle duration 

timer (sliding gate samplers only). 
 T11 — Swing gate cycle duration timer (swing gate sampler only). 
 T12 — Drop gate or sliding gate cycle duration timer (depending on the 

type of sampler). 
 
 
7. Sample Shredder  
 
7.1 General 
 
This machine is designed to reduce the particle size of the cane from the cane sub-
sampler to a size suitable for analysis. 
 
7.2 Description  
 
A photograph of a sample shredder with the clutch safety cover removed is presented in 
Figure 11. Figure 12 shows the sample receiver in position over the shredder opening. 
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Figure 11: Sample shredder  
 
 

 
 
Figure 12: Sample shredder with sample receiver 
 
The shredder consists essentially of a steel casing containing a main shaft with seven 
metal discs welded to it. These discs carry four steel rods which support the fourteen 
hard-faced mild steel swing hammers (1). There is a single hinged door (2) and the cane is 
loaded into and removed from the shredder via this door. Drive to the shredder is by an 
electric motor (3) either through a pneumatic clutch and disc brake assembly (4) or a 
hydraulic system. 
 
The shredder motor is engaged by pressing the clutch start button (5). This activates a 
timer within the control panel and causes the brake to disengage and the clutch to 
engage. The timer is set to give a running time of five seconds before the clutch is allowed 
to disengage and the brake to engage. The sequence is automatic. The door is fitted with 
a safety switch (6) which prevents the clutch engaging unless the door is closed or the 
sample receiver is in position. 
 
7.3 Method of operation 
 
(a) Start the motor by pressing the start button (7). 
 

(b) Open the door (2). 
 

(c) Introduce the sub-sample of cane (ca. 2kg). 
 

(d) Close the door and secure. 
 

(e) Start the shredder by pressing the clutch engage button (5). 
 

(f) When the shredder has stopped, open the door and attach the clean sample receiver 
to the opening. 

 

(g) Engage the clutch again (press button 5), in order to discharge the shredded cane 
into the sample receiver. 

 

(h) Transfer the sample in the receiver to the sample container. 
 



SASTA Laboratory Manual  p 13/25 

Revised July 2005  Chapter 4: Equipment 
 

(i) The motor should be switched off only for lengthy stops such as the weekend stop. 
Thus the procedure followed for all samples after the first will usually involve steps 
(b) to (h) only. 

 
7.4 Maintenance 
 
(a) Steam out the inside of the shredder casing once daily. 
 

(b) Ensure that the door seals are in good condition to prevent loss of juice during the 
shredding operation. 

 

(c) Check for worn swing hammers. Symptoms of worn hammers are poor preparation 
and poor discharge of the sample into the sample receiver. 

 

(d) Check for worn hammer bushes. Hammers will feel loose if worn. 
 

(e) Check the shredding time frequently  - too long a shredding time will result in an 
untoward temperature rise in the cane (3°C is normal). 

 

(f) In the case of pneumatic clutches check that the clutch engages fully. If slipping is 
observed, check that the air pressure is 400 – 500 kPa gauge. If the air pressure is 
correct, readjust the clutch. 

 

(g) Check the operation of the safety micro-switch by pressing the clutch start button 
with the door open. The clutch should not be engaged unless the switch is faulty. 

 

(h) Check that none of the swing hammers is stuck in the ‘swing down’ position as this 
will cause poor ejection of cane. 

 
 
8. Final bagasse samplers  
 
8.1 General 
 
Two types of samplers are approved, i.e. the full width hatch where there is a slat elevator 
leading from the last mill or the swing sampler which is used where belt carriers obtain. 
 
8.2 Description 
 
8.2.1 Full width hatch 
 
The full width hatch is of a design basically similar to that used for cane (see Figures 4 
and 5) but in the case of final bagasse the hatch is situated as near to the discharge from 
the last mill as possible. Hence there is no need for the rubber skirt and hinged plate as 
illustrated in Figure 5. 
 
8.2.2 Swing sampler 
 
The swing sampler is illustrated in Figure 13 and is designed to obtain a sample from the 
full width and depth of the bagasse stream while it is in a state of free fall from one 
conveyor to the next. The sampler is suspended by lengths of flat bar (1) which are 
pivoted at the upper end (2) and counter balanced at (3). 
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Figure 13: Swing sampler for bagasse 
 
The sample box itself pivots on the pins (4) to facilitate discharge of the sample residue 
and when not in use is stored with the handle (6) in the vertical position locked on 
bracket (5) with a locking pin. The sampler is pushed into the bagasse stream by the 
handle (6), which rests on the guide wheels (7). 
 
8.3 Method of operation 
 
8.3.1 Full width hatch 
 
(a) The hatch is operated pneumatically by depressing the hatch-operating button. It will 

open for a pre-set interval before closing again. 
 

(b) Ensure that the hatch opens fully so as to allow the full depth of the bagasse on the 
slat to fall through. Check that opening and closing of the hatch is with a snap 
action. 

 
8.3.2 Swing sampler 
 
(a) The sampler is operated manually. 
 

(b) Remove the locking pin and swing the handle (6) down until it rests on the wheel (7). 
 

(c) Push the sample box into the bagasse stream ensuring that the leading edge moves 
beyond the rear of the falling bagasse stream and then reverse the stroke. 

 
 
8.4 Maintenance 
 
8.4.1 Full width hatch 
 
(a) The moisture trap on the air line must be checked regularly to ensure a supply of 

clean, dry air to the pneumatic cylinder. Drain when necessary, paying particular 
attention under excessively humid conditions. 

 

(b) The air lubricator must be topped up with oil (of the recommended grade) when 
necessary and cleaned out weekly. 
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(c) Guide rails must be cleaned once per day. 
 

(d) Pneumatic cylinder rods must be cleaned and lightly oiled once per day. 
 
8.4.2 Swing sampler 
 
No routine maintenance is required. 
 
 
9. Mixed juice sampler - cold juice (for all analyses other than insoluble 

solids) 
 
9.1 General 
 
The sampler is designed to provide a representative sample of the liquid fraction of the 
juice passing through the scale. 
 
9.2 Description 
 
The sampler is illustrated in Figure 14. It consists of a stainless steel tube of 19mm 
diameter having holes 2,5mm diameter with a pitch of 25mm. It is positioned at the 
sampling point so that its perforated end covers the full width of the juice outflow as it 
discharges from the scale tank. 
 
9.3 Method of operation 
 
(a) In setting up the sampler the angle of the holes must be set so that the sample 

bucket is approximately three-quarters full after one hour of normal crushing and 
should not be altered during the sampling period. 

 

(b) The sampler outlet shall penetrate into the sample bucket through an opening 
provided in the side of the bucket. 

 

(c) The stainless steel sample bucket shall be covered and situated so that 
contamination of the contents from outside sources is avoided. 

 
9.4 Maintenance 
 
Once per shift the sampler must be replaced with a duplicate one which has been steam 
cleaned and allowed to dry. 
 
 
10. Mixed juice sampler - hot juice (for all analyses other than insoluble 

solids) 
 
10.1 General 
 
The sampler is designed to provide a cooled representative sample of the liquid fraction of 
the juice passing through the scale. 
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Figure 14: Mixed juice sampler (cold juice) 
 
10.2 Description 
 
The sampler is illustrated in Figure 15. It consists of a stainless steel tube (1) of 19 mm 
diameter having holes 2.5 mm diameter with a pitch of 25 mm. It is provided with a 
water-cooled jacket (2) with cooling water inlet pipe (3) and outlet pipes (4). The cooling 
jacket is attached eccentrically to the sampler tube. Splashing of mixed juice through the 
opening in the scale discharge pipe provided for the sampler is eliminated by the splash 
guard (5) and the drip ring (6) prevents any liquid from the outside of the sampler 
running into the sample receiver (7). The portion of the tube provided with nipple 
openings (8) covers the full width of the juice outflow as it discharges from the scale tank. 
Nipple openings instead of plain perforations are provided for the hot juice sampler to 
avoid ingress into the sample of any juice concentrated by evaporation. The non-
discharging end of the sampler is closed with the screw cap (9). 
 
The sample receiver (7) provided with these samplers is fitted with an immersion cooler 
for further cooling of the sample and maintaining it at ambient temperature. Cooling 
water flows into the cooler via the inlet tube (10) and out again via the outlet tube (11). 
The sampler outlet penetrates the aperture (12) while the juice flows down the inlet tube 
(13). 
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Figure 15: Mixed juice sampler (hot juice) 
 
10.3 Method of operation 
 
(a) Set up the sampler with the nipple openings at an angle such that the sample 

receiver will be approximately three-quarters full after one hour of normal crushing. 
This setting must not be varied during the hour. 

 

(b) Attach the water hose connections and turn on the cooling water. 
 

(c) Check that there are no water leaks at the connections. 
 
10.4 Maintenance 
 
(a) Once per shift the sampler must be replaced with a duplicate set which has been 

steam cleaned and allowed to dry. 
(b) Each hour the immersion cooler must be replaced with a duplicate set which has 

been steam cleaned and allowed to dry. 
 

(b) On replacing the sampling equipment check that there are no water leaks into the 
sampler tube from the cooling jacket or into the sample receiver from the immersion 
cooler. 

 
 
11. Mixed juice sampler - insoluble solids  
 
11.1 General 
 
The sampler is designed to provide a representative sample of mixed juice. This sampler 
differs from those described above in that the sample obtained has the true insoluble 
solids to liquid ratio of the juice. 
 
11.2 Description 
 
The sampler is illustrated in Figure 16. It consists of the cutter (1) which is moved 
horizontally and at a uniform speed across the full width of the free-falling stream of juice 
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from the mixed juice pipe (2). The cutter is positioned in a splash guard (3) which is 
mounted on rails and driven by a pneumatic piston (4). The cutter inlet gap is set at an 
opening that is a minimum of three times the diameter of the largest particles present in 
the juice - at present a standard gap of 4mm is used. The cutter outflow capacity exceeds 
the inflow so as to prevent overflowing with consequent bias in the sample. 
 
From the cutter the sample flows into a 12 litre stainless steel bucket through a hole in 
the lid via a plastic tube. The sample container stand is attached to the splash guard. 
 
11.3 Method of operation 
 
(a) Place the sample bucket in position at the start of the shift and insert the plastic 

tube through the lid opening. 
 

(b) Once per hour depress the control valve which activates the sampler to move once (to 
and fro) through the juice stream. 

 
(c) At the end of the shift remove the sample bucket with the sample for analysis and 

replace with a clean dry bucket. 
 

 
Figure 16: Mixed juice sampler (insoluble solids) 
 
11.4 Maintenance 
 
(a) At the end of each shift the sampler must be steam cleaned. After each steam 

cleaning the first sample cut must be rejected. 
 

(b) The compressed air moisture trap must be checked regularly and drained when 
necessary so as to ensure a supply of clean dry air. 

 

(c) The air lubricator must be topped up with oil (of recommended grade) when 
necessary and cleaned out weekly. 

 

(d) Guide rails must be cleaned once per shift. 
(e) Pneumatic cylinder rods must be cleaned and lightly oiled once per day. 
 
 
12. Juice mixer  
 
This consists of a brass rod (6 x 500mm) which is attached at one end to the centre of a 
perforated brass disc (thickness 3mm, 150mm Ø). Mixing of the juice sample is achieved 
by holding the rod at the end remote from the plate and plunging the plate up and down 
in the juice a few times. 
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13. Water dispenser  
 
13.1  General 
 
The water dispenser (Figure 17) automatically meters out 2 000g of water as required for 
the cold digestion of cane samples. 
 

 
 
 
Figure 17: Water dispenser 
 
13.2 Description 
 
As seen from Figure 17 the dispenser has been designed to dispense directly into the cold 
digester bowl while the latter is in position on the electronic top loadi ng balance. Under 
the computer system the actual mass of water dispensed is automatically recorded and 
used in the calculations. A tolerance of ± 10 g is permitted. However, should the 
computer system temporarily be out of action, reliance will be placed on the dispenser 
supplying 2 000 ± 1 g of water. 
 
The apparatus consists of a reservoir (1) which has a sight glass (2) at the top provided 
with an electrode (3) and an overflow (4). The feed pipe (5) which is connected to a water 
supply has a solenoid valve (6) controlling the flow of water into the bowl of the water 
dispenser. The water supply line has a pressure reducer if the pressure exceeds 200 kPa. 
The toggle switch (7) controls the discharge valve (8) which allows the metered water to be 
discharged from the reservoir, but is only operational when the water is in contact with 
the level control electrode. The pilot light (9) is on only when the reservoir (1) is full. A 
drip tray (10) with drain is swivelled into position beneath the discharge when the 
dispenser is not in use. 
 
13.3 Method of operation 
 
(a) Check that the pilot light (9) is on indicating that the water dispenser is full. If the 

light is not on, the dispenser cannot discharge water. 
 

(b) Place the cold digester bowl with cane transfer funnel (not shown) on the balance and 
tare the balance. 
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(c) Switch on the toggle switch (7) which will cause the discharge valve to open. 
 

(d) When all the water has drained from the reservoir switch off the toggle switch: the 
discharge valve will close and the reservoir will automatically refill with water. Once 
the reservoir is full the pilot light will come on again. 

 

(e) Always check that there are no leaks either from the discharge valve (8), which will 
drip if leaking, or from the feed valve (6). A leak from the latter would be evident from 
a rise in the water level in the sight glass (2) and eventual overflow of water. 

 
13.4 Maintenance 
 
(a) A weekly calibration check is sufficient. However should the computer system go 

down, the dispenser calibration must be checked immediately before continuing 
under manual mode. Proceed with the calibration check as follows: 

 

(i) Place the weighing scoop on the balance pan and tare the balance. 
(ii) Hold the scoop directly under the discharge valve to minimise splashing and 

switch on the toggle switch. 
(iii) When all the water has drained determine the mass of the scoop plus water. 
(iv) Repeat steps (i) to (iii) five times and determine the average mass which should 

not differ by more than 1 g from 2000 g. 
(v) Should the difference be greater than 1g adjustment of the threaded electrode (3) 

is necessary. Turn anti-clockwise to increase or clockwise to decrease the mass 
discharged. 

 

(b) Should the pilot light fail to come on when the reservoir is full of water, replace the 
bulb. First screw off the bezel to gain access to the bulb which has a bayonet type 
fitting. 

 

(c) Every two weeks check that the in-line water filter (if fitted) is clean. 
 
 
14. Cold digester  
 
14.1 General 
 
The cold digester thoroughly disintegrates cane or bagasse in water to produce a mixture 
consisting of a homogeneous solution and the insoluble fibre fraction of the cane. Two 
makes of machines are in use: 
 
(a) The Elgin model 
(b) The Alfa-Laval model 
 
14.2 Description 
 
14.2.1 The Elgin Model (Figure 18) 
 
The unit consists of the motor (1) which drives the rigidly mounted stainless steel shaft 
(2) by means of a ‘J’ section belt (3). The cutting mechanism consists of three pairs of 
cross-mounted spring steel blades (4) positioned at the end of the stainless steel shaft. 
The middle pair of blades is set at an angle of 15 degrees to the horizontal as this 
facilitates a superior mixing action. The detachable internally ribbed stainless steel bowl 
(5) is fitted onto the machine (6) by means of an interrupted thread which is machined on 
the inside neck of the bowl. A locking pin (7) drops into a slot in the bowl rim, thus 
locking the bowl to its mounting when the machine is switched on. As a further 
precaution, the base clamp (8) has been provided and this holds the bowl rigidly in 
position. The speed of rotation of the cutter blades is 7200 rpm, and a red light (9) 
indicates when the machine is in operation. A micro-switch (10) opens the circuit when 
the bowl is removed thereby preventing accidental starting of the machine. 
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The timer which controls the digestion period is mounted in the electrical control panel 
on the wall. 
 
14.2.2 The Alfa-La Val Model 
 
This unit is basically similar to the one described above but there are some di fferences in 
the constructional details which are noted below. 
 
The bowl is screwed onto its mounting by means of a left hand thread. There is no 
locking pin and it has not been found necessary to provide a base clamp. Grease nipples 
are provided on the shaft bearings. 
 
14.3 Method of operation 
 
(a) The bowl with its charge of cane and water must be eased into position with a 

rotating motion round the cutter shaft. 
 

(b) In the case of the Elgin model, once the bowl is in position and lined up with the 
mounting, twist the bowl clockwise (looking from above) through 90° and check that 
the locking pin has dropped into the slot provided in the bowl rim. Finally swing the 
base clamp into position beneath the bowl and tighten the clamp. 

 In the case of the Alfa-Laval model, engage the left hand thread and tighten fully. 
 

(c) Press the start button and with the Elgin model check that the red light comes on. 
The machine is pre-set to run for 20 minutes and will then switch off automatically 
at the end of this period. 

 

(d) Always check that the machine is completely stopped before attempting to remove the 
bowl. 

 

(e) The bowl and slurry are taken immediately for decanting. 
 

(f) Clean the shaft and surrounds after every digestion. 
 

 
 
Figure 18: Elgin cold digester 
 



SASTA Laboratory Manual  p 22/22 

Revised July 2005  Chapter 4: Equipment 
 

14.4 Maintenance 
 
(a) Every week a new cutter edge must be presented to the slurry. Thus, after the first 

week of use, turn each cutter to present the opposite edge. After a further week, 
replace the six cutters with new ones and repe at the cycle. 
 
To remove the cutter blades, grip the shaft with a spanner at the point just above the 
cutter blades - the shaft has been flattened on opposite sides at this position. Then 
unscrew (anti-clockwise) the hexagonal nut at the bottom of the shaft. Remove the 
old cutters, replace with the new ones and reassemble. 

 

(b) Every two weeks check that the automatic timers on all digesters are correct by 
timing them. The time must be between 19.5 and 20.5 minutes. 

 

(c) Every two weeks remove the top cover and check the belt tension (approximately 10 
mm play at a point midway between the pulleys). 

 

(d) Shaft bearings must be lubricated at the following frequency: 
 Elgin   - every 10 weeks 
 Alfa-Laval  - every week 
 
 
15. Decanter 
 
15.1 General 
 
This apparatus screens the extract from the cold digester. 
 
15.2 Decanter and bowl washer  
 
This model incorporates two decanters, (one for cane extract, the other for bagasse 
extract) and a bowl washer (Figure 19). 
 
It requires an effluent disposal system as the slurry is disposed of through a large outlet 
in the base of the bowl washer section. 
 
15.3 Method of operation 
 
(a) Pour the slurry from the cold digester onto the decanter screen. 
 

(b) Collect approximately 150 cm3 of extract in the flask and discard rapidly. 
 

(c) Replace the flask in position and fill with extract. 
 

(d) Stopper the flask with a rubber bung, first taking the precaution of rinsing the bung 
with a portion of the extract. 

 

(e) Discard the contents of the screen into the bin (4). 
 

(f) If the apparatus is to be used immediately for another sample repeat steps (a) 
through to (e). 

 

(g) If the apparatus is not to be used again immediately, flush out with water. 
 
15.4 Maintenance 
 
(a) Check that there are no tears or holes in the screen. 
 

(b) Clean the down pipe daily with 5% sodium hydroxide solution followed by boiling 
water. 
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Figure 19: Decanter and bowl washer 
 
The base of the unit slopes towards the centrally located outlet to facilitate the escape  of 
all spillage and rinsing water. The bowl support and the supports for the flasks are 
removable to make for easy cleaning and also easy access to the isolating valves which 
are located in the bowl washing section. 
 
 
16. Bowl washer  
 
16.1 General 
 
This apparatus is used to flush and clean the cold digester bowls. 
 
16.2 Description 
 
As seen from Figure 29 the bowl washer consists essentially of a jet (6) for flushing the 
inside of the inverted cold digester bowl (7) and a hose (8) to facilitate washing of the 
outside surface of the bowl. Taps (9) and (10) control the water flow to the water jet and 
hose respectively. The cold digester bowl is held in a ring fitting (11). 
 
16.3 Method of operation 
 
(a) Place the bowl in an inverted position over the water jet. 
 

(b) Turn on the water by means of tap (9). 
 

(c) Whilst the inside of the bowl is being flushed out use the hose for washing the 
outside of the bowl. Tap (10) controls the flow of water to this hose. 

 

(d) Close tap (9) before removing the washed bowl from the ring. 
 
16.4 Maintenance 
 
(a) Ensure that the water-hose is in good condition and that there are no leaking water 

connections. 
 

(b) Regularly clean the screen fitted to the wash water drain to prevent it becoming 
blocked with particles of fibre. 
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17. Cooling trough  
 
17.1 General 
 
This apparatus is used for cooling the cold digester extract collected at the decanter. 
 
17.2 Description 
 
The apparatus consists essentially of a heat exchanger and a stainless steel trough. 
Water in the trough is recycled through the heat exchanger and cooled to 20°C. 
 
17.3 Method of operation 
 
(a) Check that the thermostat is set at 20°C. 
 

(b) Switch on the heat exchanger and water pump. 
 
17.4 Maintenance 
 
No maintenance other than periodic cleaning of the water trough is required. 
 
 
18. Juice riffle  
 
18.1 General 
 
The riffle is used for sub-sampling the mixed juice taken for the insoluble solids content 
determination. 
 
18.2 Description 
 
The riffle is illustrated in Figure 20. Three sub-sampling stages are provided and when all 
are used the riffle provides a sample one-eighth the volume of the original sample. Each 
stage consists of a long stemmed copper or stainless steel funnel (1) with a dividing plate 
(2) positioned at the stem outlet. At this point half the sample is rejected into the reject 
chute (3) while the other half passes into the next stage. At the end of the third stage the 
final sample passes into the sample receptacle (4). 
 
The outflow rate from each successive funnel is less than half that of the immediately 
preceding funnel. This is to ensure that a funnel will not flow empty while there is still 
sample entering from the previous stage as this can give rise to a biased sub-sample. The 
dividing plate edge is at an angle of 45° to the horizontal to prevent the possibility of 
bagacillo accumulation. 
 
Individual stages are clamped to the support (5) and by loosening the wing nut (6) the 
stage can be swung out of the line of operation. In this way the riffle may be operated as 
a single, dual or triple stage unit. The sample receptacle support height is also 
adjustable. 
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Figure 20: Juice riffle 
 
18.3 Method of operation 
 
(a) Place a clean dry sample receptacle on the support beneath the last stage funnel 

outlet. If all three stages are employed the sample receptacle must be of a capacity 
sufficient to hold one-eighth the initial volume of juice to be sub-sampled. Dual or 
single stage operation will provide a quarter or half the volume respectively. 

 

(b) Place a suitable container at the reject discharge. 
 

(c) Pour the juice sample into the top funnel, agitating the juice in the container as it is 
being poured. The juice must be poured at a rate sufficient to keep the funnel nearly 
full during the whole of the pouring operation. If the juice has been adequately 
agitated there should be no sediment left in the container when it is empty. 

 

(d) Once all the juice has been poured into the top funnel, wait until all the funnels have 
emptied before removing the sample receptacle with the final sample. 

 

(e) If the final sample is still too large it can be reduced further by repeating steps (c) to 
(d) with, if necessary, a reduction in the number of stages used. 

 

(f) After use flush the riffle with water and allow to dry before reusing. 
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