
SILOWEIGH

Installation procedures 
and examples



Ç SiloWeigh tells you the quantity of contents in your silo or vessel 
- not as an empty or full signal
- not as a percentage full signal based on a level measurement. 

Ç SiloWeigh measures the actual weight of the silo and contents to give a true 
picture of the amount on hand - and it costs little more than a high- end level 
sensor. It uses Silex sensors attached to the silo legs.

Ç SiloWeigh can display the weight of contents in practically any vessel. Examples 
are: cement, sand, aggregates, flour, grains such as corn, rice, wheat, oats and 
barley, mineral ores, coal, coke, chemicals, plastics, even liquids and liquefied 
gases. 

Ç Accuracy is typically within Ñ2% of full scale when all legs are fitted with sensors 
and stress is within the recommended range (slide 4)

Ç Install and calibrate the system yourself

Ç We deliver a kit with complete instructions. 

Ç The SiloWeigh system can be used with any strain gauge sensor.  For higher 
accuracy, load cells can be used.  For liquid level sensing, pressure sensors can 
be used.

What is SiloWeigh?



Ç The name SiloWeigh implies that it is used on 
silos.  This is true, but it can be used on any vessel 
that has legs or a supporting structure.

Ç ¢ƘŜ ŜŀǎƛŜǎǘ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ƻƴ άIέ-beam legs, but 
"O" (round) section, square, "L" and "S" sections 
have been gauged successfully, as well as skirted 
silos. The only limitations are the ability to bolt 
the Silex sensors onto the surface and the 
available stress in the leg.

Ç Bins and divided vessels are a problem because 
the legs are shared between two or more 
partitions.  The partner product SiloWeigh.Net 
has the capability to accept individual leg signals 
and calculate the amount in each section of a 
two-compartment silo as well as in separate bins 
that have a shared set of legs.



Ç Basically it is a load cell, but instead of measuring force, 
it is clamped onto a surface where it measures the 
extension or compression in the surface

Ç It uses metal foil strain gauges, which consist of a 
pattern of resistive foil printed onto a backing material. 
These are bonded onto the metal of the sensor

Ç They operate on the principle that as the foil is 
stretched or compressed, the resistance of the foil 
changes in a defined way

Ç By connecting four gauges in a Wheatstone Bridge 
arrangement, the change in resistance can be 
accurately measured



Ç It is important to verify that the stress is sufficient to 
give good results

Ç First measure dimensions of leg cross-section

Ç Enter these into calculator.  Use English if you measure 
in inches and tons, Metric if you measure in mm and 
metric tons (tonnes)

Ç Enter vessel capacity and number of legs

Ç Calculator automatically divides total load by number 
of leg and calculates stress in each leg.

Ç Recommendation is given at bottom

Ç Stress of less than 800 psi is too low for usable results

Ç If stress is between 800 and 1500 psi, application is 
marginal ςlow stress can give readings that drift

Ç Above 1500 psi is a good application.  The higher the 
stress, the better will be the results

Ç If calculation gives greater than 15,000, stress is too 
high and structure will fail.  Check your entries

Units English

W 8 Inches

T1 0.75 Inches

B 9 Inches

T2 0.75 Inches

Cross Sectional Area 17.63 Sq. Inches

Or enter csa directly 0

Capacity of silo 120 ton

number of legs 4

load per leg 60,000 lb

Stress in leg 3,404 lb/sq. in.

Silex sensor output 0.34 mV/V

Recommendation: OK

w

B
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Ç The Cross-Sectional Area is the area of the 
drawing you would get if you cut out a piece of 
leg and drew around it on a piece of paper

Ç If the sides are flat, divide the area into 
rectangular sections and calculate the area of 
each section, then add them up

Ç If the sides are curved or if you can put a tape 
measure around the whole thing, measure the 
outside surface and then the thickness

Ç Multiply the total circumference by the thickness 
to get the csa

Ç 9ƴǘŜǊ ǘƘŜ Ŏǎŀ ƛƴǘƻ ǘƘŜ ōƻȄ άhǊ ŜƴǘŜǊ Ŏǎŀ ŘƛǊŜŎǘƭȅέ

Ç Experiment with calculator to see what it can do

Thickness

Circumference



Ç A special case: 
Ç You can look upon a thin cylindrical wall as a 
ǎƛƴƎƭŜ άhέ ǎŜŎǘƛƻƴ ƭŜƎ

Ç Of course, the silo has only one leg ςthe skirt
Ç Typical skirted silos have a wall diameter of 8 

to 12 ft diameter (96 to 144 inches ςall 
dimensions have to be in inches or mm)

Ç Wall thicknesses are typically quite thin ς
ŦǊƻƳ лΦнέ ǘƻ лΦпέΦ  bƻǘŜ ǘƘŀǘ ŎȅƭƛƴŘǊƛŎŀƭ 
sections are very strong considering the 
amount of material.  Try rolling a piece of 
paper into a tube and pressing on both ends ς
get the idea?

Ç 9ƴǘŜǊ ǾŀƭǳŜǎ ŀǎ ŀ ǎƛƴƎƭŜ άhέ ōŜŀƳ ƭŜƎ ƛƴ 
SiloWeigh calculator

Ç Ignore spaces for doors etc. when calculating 
csa

Thickness

Diameter



Ç Some of the silo weight is carried by 
the cross braces

Ç Although not usually a large 
percentage, it does reduce the stress 
in the legs

Ç This can be allowed for in the 
calculation

Ç The new Silo Stress Calculator 
includes Cross Braces

A
B

A+B



Ç Calculator now includes 
effects of cross-bracing.

Ç Can use calculator 
without entering cross-
brace info

Ç If cross-brace info is 
available, calculations 
are more accurate

Ç Also a recommendation 
is given on cross-brace 
effects and if they are 
likely to cause problems

Ç Also added are 
different leg formats



Ç Ideally the sensor should be placed on the 
NEUTRAL AXIS in both directions.  This is 
where bending the beam does not stretch 
or compress the metal

Ç The result is elimination of errors due to 
side forces

Ç Usually the sensor can be placed exactly 
on one neutral axis but only at some 
distance from the other

Ç hƴ ŀƴ άIέ ōŜŀƳΣ ǎŜƴǎƻǊ Ŏŀƴ ōŜ ǇƭŀŎŜŘ ƻƴ 
ǘƘŜ ά!έ ŀȄƛǎ b! ōǳǘ ƴƻǘ ƻƴ ǘƘŜ ά.έ ŀȄƛǎ b. 
unless the metal was hollowed out.

Ç Small allowances have to be made, the 
objective being to  make installation easy 
while minimizing the chance of errors if 
the legs are bent or twisted by external 
forces

NB

NA

NB

NA



Ç Silex sensors measure the 
force in the leg  

Ç The force is always along the 
axis of the leg, not vertical if 
leg is not vertical

Ç The Neutral Axis is on the 
centerline of all symmetrical 
legs

Ç Measure the centerline and 
place mounting holes within 
мκуέ όоƳƳύ ƻŦ ŎŜƴǘŜǊƭƛƴŜ ǘƻ 
eliminate side forces

Ç Locate sensors at center of 
longest free stretch of leg, 
where bending forces are at a 
minimum

CL

Minimum 

bending 

force

Highest 

bending 

force

Highest 

bending 

force



First, identify the legs on the silo to be fitted.  

Pick a location for the sensors.  Ensure the 
desired mounting location is free from bumps, 
burrs, and weld seams.  The sensors need to 
mount on a flat face. 

Draw a vertical line in the center of the leg, at 
the chosen sensor location.  

Place the drill template on the leg, so that the 
line & holes in the template align with the line 
previously drawn on the leg.  Tape in place.



With the supplied center punch, punch two marks 
through the two holes in the template.  Strike the 
punch with a hammer.

Remove the template and set aside for the next leg.  
Ensure the punched center marks are on the line, and 
deep enough to hold the drill bit in place. 

!ǘ ǘƘŜ ǇǳƴŎƘŜŘ ƳŀǊƪǎΣ ŘǊƛƭƭ ŀ мκуέ 
Ǉƛƭƻǘ ƘƻƭŜΣ ŀƴŘ ǎǘŜǇ ǳǇ ǘƻ ŀ мκпέ 
diameter hole.  Finally, enlarge the 
ƘƻƭŜ ǘƻ тκмсέΦ  ¦ǎŜ ŀ ŎǳǘǘƛƴƎ ƭǳōǊƛŎŀƴǘ ǘƻ ŜŀǎŜ ǘƘŜ ǿƻǊƪ 
and prolong the life of the drill bits.

!ŦŦƛȄ ǘƘŜ ǎŜƴǎƻǊ ǘƻ ǘƘŜ ƭŜƎ ǿƛǘƘ ǘƘŜ оκуέ ōƻƭǘǎΣ ƴǳǘǎΣ ŀƴŘ 
washers provided.  Do not tighten yet.  

Note:  If the drilled holes do not line up with the holes in 
the sensor and the bolt jams the sensor, it will be 
damaged!  Take care! 



Assembly onto H-beam legs





Silex sensor correctly installed





Ç Sensors are connected in Daisy-Chain configuration.  
Electrically, all connections are in parallel.

Ç In each junction box, connect all wires of same colour 
together using the screw connectors provided.

Ç Connect cable shields together in the same way.

SENSORS

BAR-GRAPH

INDICATOR



Run the cable through the strain relief 
into the cabinet.  Leave enough cable 
to attach to wiring running to the door.  
Terminate shield at Ground terminal on 
backing plate.  Terminate conductors at 
bar-graph display connector as shown 
here.

Wire Function Pin #
GREEN SIG + (1)
WHITE SIG - (3)
RED SEN + (5)
BLACK SEN - (6)
SHIELD GND (power supply)

Connecting the Silex Sensors to the 
Bar Graph Display



Ç Guarantee success by monitoring the sensor as you mount it.

Ç Install sensors on legs but do not tighten bolts

Ç Make all connections in junction boxes and indicator

Ç Apply power and measure signal voltage at indicator (between SIG+ and 
SIG- terminals at indicator).  You should measure between -1 and +1 mV.

Ç Position first sensor centrally over holes on leg and tighten bolts to 
about double finger tight

Ç Check that signal voltage has not changed outside the -1 to +1 mV band.  
Tighten in stages, re-checking each time.  If a shift is seen, check hole 
alignment and correct as necessary

Ç Repeat for each sensor.  Once this procedure becomes a habit, you can 
guarantee success in every installation

Ç If you do find holes that are not drilled at the correct centers, it is 
possible to utilize one of the two holes and drill a third hole above or 
below the first two.  Exact location on the leg is not critical.



Ç Sensors are checked prior to shipping.  They measure force, 
and are prone to damage by the forces generated by 
dropping, hammering, bending or similar abuse

Ç Each sensor should meet the zero balance specification prior 
to installation

Ç The excitation voltage is 12V.Sensor full scale output is 1 
mV/V which equals 12 mV maximum when measured 
between SIG+ and SIG- wires (green and white).Zero 
balance should be well within -1mV to +1 mV.A voltage 
outside this band indicates that the sensor is under load 
(remove all load and try again) or it has been overstressed 
and damaged

Ç If inside -5 to +5 mV, it is possibly still usable.  If outside this 
band, it should be discarded and replaced with a new 
sensor.



Ç Sensor has been installed on leg of 
cement silo

Ç Best position was midway between 
top of leg (where it joins silo) and 
brace seen in picture

Ç Wiring was run below platform and 
junction box was installed below 
sensor

Ç This installation was on one of several 
silos at a ready-mix plant in Dubai

Ç Over 200 silos have been fitted with 
SiloWeigh in the UAE alone, and many 
more worldwide



1. Enter calibration mode by pressing the P and ƶ buttons at the same

time. The display toggles between [CAL] and [oFF].

2. Press and hold the ƶ or Ƹ button. Release the button when the

display changes from [oFF] to [on].

3. Press the P button. The display toggles between [ZEro] and the

previous low setting.

4. Press and hold the ƶ or Ƹ button to adjust the display to the weigh 

in the silo (zero if empty).

5. Press the P button. The display toggles between [Span] and the

previous span setting.  If you have not already done so, measure between 
SIG+ and SIG- and make a note of the millivolt reading along with the 
estimated weight in the silo. Go no further at this point; see Span 
Adjustment, below. The display can be left indefinitely in this state, but do 
not remove power  or the sequence will have to be restarted if you do.

Calibration (Low Weight)



1. Start the transfer of material from the truck into the silo. When

loading is complete, check the millivolt reading again. The increase 

in the reading caused by loading must be greater than 0.7 mV for

Calibration to be possible. If it is less than this amount, transfer a

second load and check again before continuing.

2. Press and hold the ƶ or Ƹ button to adjust the display to the weight

in the silo (than one delivery, plus the initial amount in the silo used for

άȊŜǊƻέ ǎŜǘǘƛƴƎ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ŘŜƭƛǾŜǊȅ ǘƛŎƪŜǘ ƻǊ ǎǳƳ ƻŦ ŀƭƭ ǘƛŎƪŜǘǎ 

if more, if not empty).

3. Press the P button repeatedly to complete calibration and exit.

Before doing anything else, RECORD THE MILLIVOLT READING along with the 
new weight value; it can be used for fault diagnosis if necessary.

Calibration Span Adjustment



ERROR indicates an unsuccessful calibration.

The new calibration values just entered will not take effect and the

previously stored values will remain. 

The four most likely causes of this error are:

1. Low and high signals too similar. Use a larger weight change for the

calibration.  Check the mV readings that you have recorded - difference in 
signal voltage must be 0.7mV or more.

2. The input signal exceeds the requirements of the bar graph. Check the

dead load setting above.

3. No change in input signal due to incorrect installation of gauges. Call

Vishay for guidance.

4. Incorrect values for Zero and Span.  Span value must be higher than Zero 
value.

Calibration Errors



Ç Once mV readings have been recorded, together with the weight in the 
silo at the time of reading the mV, these readings can be used to check 
operation.  They are also a valuable diagnostic tool

Ç Deduct the first mV reading from the second to obtain the increase 
when weight is added during calibration

Ç Divide this value by the weight delivered into the silo or vessel to obtain 
the mV per ton value.  Example:

Ç First mV value = 2.3 mV at 9 tons in silo

Ç Second mV value = 5.7 mV after 25.6 tons delivered.  
Difference = +3.4 mV for +25.6 tons change

Ç Output from sensors = 3.4/25.6 = 0.133 mV/ton

Ç This can be used as a check of correct operation later and for a rough 
calibration if it is not possible to repeat calibration (due to the silo being 
full or no delivery being possible etc.)



Ç Since the mV values are usually only good to Ñ0.1 mV, accuracy of each reading 
is only this good too.  In the example, if the mV difference was 3.4, the accuracy 
of any calibration will be 0.2 / 3.4 = Ñ6%.  Given that this accuracy is poor, an 
approximate calibration can still be done if necessary:

Ç To calibrate without a delivery: using a load cell simulator attached to the 
indicator in place of the Silex sensors, adjust to the lower mV value.  Set the 
ά[h²έ ƻǊ ½ŜǊƻ ŎŀƭƛōǊŀǘƛƻƴ ǾŀƭǳŜ ǘƻ ǘƘŜ ǿŜƛƎƘǘ ǾŀƭǳŜ όǘƻƴǎύ ǊŜƭŀǘŜŘ ǘƻ ǘƘƛǎ ǊŜŀŘƛƴƎ 
and store it

Ç Adjust the simulator to give the higher of the two mV values, set the Span value 
to the weight value (tons) related to this reading and store it

Ç !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ǿƛǘƘ ǘƘŜ {ƛƭŜȄ ǎŜƴǎƻǊǎ ŎƻƴƴŜŎǘŜŘΣ ǎŜǘ ǘƘŜ ά[h²έ ƻǊ ½ŜǊƻ ǾŀƭǳŜ ōȅ 
ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ǎƛƭƻΩǎ ŎƻƴǘŜƴǘǎ ŀƴŘ ŎǊŜŀǘŜ ŀƴ ƻŦŦǎŜǘ ǳǎƛƴƎ ŀ ǎƘǳƴǘ ǊŜǎƛǎǘƻǊ ŦǊƻƳ 
SEN + to SIG +.  From the mV difference, calculate the proportional weight 
change (tons) and set the Span value accordingly.



Lightning protection ïbolt thick copper conductor to 

leg and to ground terminal in cabinet

Lƴǎǘŀƭƭŀǘƛƻƴ 9ȄŀƳǇƭŜ άIέ .ŜŀƳ



Ç If a nearby strike induces a charge in the silo, a voltage is developed 
between the silo frame and true ground, to which the plant electrical 
supply is connected

Ç This creates a large potential difference between the silo leg and sensor 
body mounted on it, and the strain gauges inside the sensor which are 
connected to the indicator, at true ground potential

Ç The strain gauge base is thin plastic, able to withstand 50 volts but not 
much more.  This ruptures and destroys the gauges plus the electronics 
of the indicator

Ç Connection of the silo frame to the indicator frame ground can reduce 
the risk of damage

Ç For more extreme protection, use lightning arresters on sensor 
connections

Ç Note that a direct strike will fry everything.  Call the insurance company



Round Legs



Round Legs with Junction Box



Ç Supplied with a Siloweigh kit, are some aluminum sheets. This is used as 
a sun shield.

Ç You may notice a drift in the reading as the sun rises in the morning; this 
is normal and is due to a slight warping of the legs caused by sunlight.  
Before noon this effect disappears.

Ç The amount of drift depends on the geometry of the legs and the heat 
rise; it can be reduced by shielding the legs from the sun

Ç With the system working correctly, and to your satisfaction, the legs can 
be wrapped with the sun shield.

Ç ¢ƘŜ ǎǳǇǇƭƛŜŘ ŀƭǳƳƛƴǳƳ ǎƘŜŜǘ ǎƘƻǳƭŘ Ŧƛǘ ŀǊƻǳƴŘ ŀ млέ ΨIΩ ōŜŀƳ ƭŜƎΣ ǿƛǘƘ 
a little overlap. If your legs are smaller, trim to size, or make multiple 
wraps around the leg.

Sun Shields ςHow & Why?



Ç Wrap and position the sun shield so that the sensor is centered in the 
wrap.

Ç Secure in place with bare steel wire provided. A little tape is useful to 
hold the sunshield once wrapped.

Ç Wrap the wire around the sunshield. Cross the two ends over each 
other, and continue twisting the ends together to secure the sunshield 
in place. Take care to not tighten too much, otherwise the wire will 
break.

Ç Repeat for the second length of wire, so that each sunshield is held in 
place with 2 pieces of wire; one at the top, one at the bottom. 
Additional securing methods may be used.

Ç Repeat for each leg.

Sun Shields



Fitting Sun Shields



Installed Silex Sensors  
& Junction Box



Ç Each kit includes everything for 
one vessel leg:

Ç Silex sensor

Ç Cable junction box

Ç Waterproof cable strain reliefs

Ç Bolts, washers and nuts for 
sensor

Ç Screws for junction box

Ç Cable tie-wraps and sticky 
pads

Ç Sun shield and fastening wire



Ç For legs where both sides are 
accessible

Ç Each kit is good for installation of 
8 Silex sensors (can be stretched 
to more)

Ç Kit includes following:

Ç Hole center marking jig

Ç Center punch

Ç Drill bits of increasing plus final 
clearance size

Ç Anti-rust protective spray for 
sensors



Ç For legs where back is not 
accessible.  Metal is tapped to 
receive the bolts directly

Ç Each kit is good for installation of 
8 Silex sensors (can be stretched 
to more)

Ç Kit includes following:

Ç Hole center marking jig

Ç Center punch

Ç Drill bits of increasing plus final 
tapping size

Ç Tap and handle to match sensor 
securing bolt

Ç Anti-rust protective spray for 
sensors



Ç For legs where it is impossible or 
inconvenient to use Drill/tap, or 
where leg surface is not flat.  
¢ȅǇƛŎŀƭ ŜȄŀƳǇƭŜ ƛǎ ǊƻǳƴŘ ƻǊ άhέ 
ǎŜŎǘƛƻƴ ƻŦ ƭŜǎǎ ǘƘŀƴ уέ όнлл ƳƳύ 
diameter

Ç Each kit is good for installation of 
8 Silex sensors only

Ç Kit includes following:
Ç Jig to position and hold weld tabs 

at correct spacing and flatness 
while welding

Ç Sixteen weld tabs with threaded 
holes to match Silex mounting 
bolts

Ç Anti-rust protective spray for 
sensors



Ç Houses power inlet and fuse, 
excitation supply for up to 50 
sensors and one bar-graph 
display for one vessel

Ç Kit includes:

Ç Cabinet (picture at right)

Ç 150 ft sensor cable

Ç SiloWeigh instruction manual

Ç Bar-graph display instruction 
manual



Ç Each extra vessel requires one 
extra bar-graph display

Ç Kit includes:

Ç Bar-graph display (picture at right 
shows original plus 2 optional 
extra, 3 total)

Ç 150 ft sensor cable for each extra 
bar-graph

Ç Cable strain relief for each extra 
bar-graph



Ç Analog Output Option provides 
either 4-20mA or 0-10V dc  
isolatedoutput, for connection 
to PLCs and control systems.  
Resolution is 16 bits (1 part in 
64,000).

Ç Relay Setpoint Option provides 
four relays (2 x SPDT or Form 
ά!έΣ мл ! ннл± ǊŀǘƛƴƎΣ Ǉƭǳǎ н Ȅ 
{t{¢ ƻǊ CƻǊƳ ά/έΣ р ! ннл± 
rating).  These can be set to 
close or open as the input rises 
past any preset value.  Each has 
a corresponding LED indicator

1

2

3

4



Ç Allows external alarm lamps and 
horn to be connected

Ç ά/ŀƴŎŜƭ !ƭŀǊƳέ ōǳǘǘƻƴ ǎƛƭŜƴŎŜǎ ƘƻǊƴ 
but lamp remains illuminated

Ç Kit includes:

Ç Cancel Alarm pushbutton switch

Ç Relay and wiring

Ç This kit is not intended for user 
installation.  It is better provided as 
ŀ άŦŀŎǘƻǊȅ ƛƴǎǘŀƭƭŜŘέ ƻǊ ŘŜŀƭŜǊ 
installed item



Ç Protects bar-graph display from 
dust, splashes and spray as well 
as protecting the buttons from 
being accidentally pressed

Ç This does not make cabinet 
totally watertight or 
weatherproof

Ç For weatherproof requirements, 
mount cabinet within a 
weatherproof enclosure



Ç Technician is pointing at the best 
place to mount sensors ςmid way 
between braces

Ç This silo demonstrates the simplest 
and easiest installation

Ç Work can be done from ground 
level

Ç No extra structure to be concerned 
about

Ç Each silo is separate

Ç Expect excellent results.  Good 
subject for customer evaluation 
ŀƴŘ άǎƘƻǿŎŀǎŜέ ŦƻǊ ƻǘƘŜǊ ŎƭƛŜƴǘǎ



In this case, mezzanine floor supports two silos, eliminating 

the possibility of sensor installation on bottom section.


