
Truck Scales Buying Guide 
Load Cells 

 
Understanding the most important part of your truck scale is 
critical. We’ll explore:  
 

• Types of Load Cells 
• Analog Load Cells 
• Digital Load Cells 
• Junction Boxes 
• And More 



Evaluating	Load	Cells	
	
You	have	a	number	of	choices	when	it	comes	to	load	cells.	Because	load	cells	are	the	
components	that	most	closely	affect	scale	performance,	it	is	worthwhile	
to	understand	how	they	work	and	the	guidelines	they	must	meet.	
	
Do	regulations	require	that	they	all	perform	similarly?	Most	scales	are	built	to	
comply	with	the	legal-for-trade	requirements	of	Handbook	44,	OIML	R76,	and/or	
other	weights	and	measures	regulations.	Does	that	mean	that	different	types	of	load	
cells	perform	the	same	because	they	meet	the	same	guidelines?	No.	
	
Load	cell	performance	guidelines	in	Handbook	44	and	OIML	R76	include	accuracy	
tolerances,	or	error	thresholds,	used	for	calibrations	(see	the	Accuracy	topic	in	
Section	4	for	more	information).	However,	the	performance	standards	included	in	
those	requirements	still	reflect	the	capabilities	of	mechanical	scales,	which	
are	now	largely	antiquated.	Mechanical	scales	have	limited	capabilities	compared	to	
more	modern	load	cell	technologies.	In	other	words,	some	load	cells	are	capable	of	
performing	significantly	better	than	is	minimally	required.	So,	what	benefits	do	
newer	systems	offer	the	scale	buyer?	
	
Truck	scale	performance	and	features	typically	are	related	to	accuracy	and	
reliability.	
	
•	Accuracy.	A	system	that	is	designed	to	establish	and	maintain	a	high	level	of	
accuracy	means	that	a	business	can	avoid	product	or	profit	loss	due	to	weighing	
errors.	
	
	•	Reliability.	A	stable	and	resilient	load-cell	system	means	a	more	reliable	scale	
with	less	downtime,	fewer	repair	expenses	and	a	lower	cost	of	ownership.	
	
Now,	let’s	briefly	discuss	the	various	scale	technologies	in	terms	of	their	accuracy	
and	reliability.	
	
Types	of	Load	Cells	
	
There	are	five	predominant	types	of	load	cell	systems	used	in	vehicle	weighing	
applications:	analog	load	cells,	hydraulic	load	cells,	hybrid	analog/digital	systems,	
digital	load	cells	and	POWERCELL	load	cells.	
	
Analog	
	
A	precision-shaped	piece	of	metal,	often	steel	or	stainless	
steel,	that	changes	its	shape	slightly	as	a	force	(weight)	is	
applied.	The	change	is	monitored	by	electrical	strain	



gauges.	The	result	is	an	analog	voltage	signal	that	varies	from	the	input	signal	based	
on	the	load.	The	analog	signals	from	all	of	the	cells	are	summed	in	one	or	more	
junction	boxes	at	the	scale.	The	combined	signal	is	then	transmitted	to	the	scale	
house,	where	it	is	measured	and	converted	to	a	digital	signal	that	indicates	the	
weight.	
	
Hydraulic	

	
Hydraulic	load	cells	are	hydraulic	pistons	that	compress	a	
reservoir	of	fluid.	The	compressed	fluid	flows	through	individual	
hydraulic	lines	to	a	mechanism,	sometimes	called	a	“totalizer,”	
that	is	located	in	or	near	the	scale	house.	This	mechanism	then	
exerts	the	accumulated	force	of	the	combined	fluid	pressures	
onto	an	analog	load	cell.	This	load	cell	generates	an	electrical	
signal	that	indicates	the	total	weight	on	the	scale.	
	

	
Analog/Digital	Hybrid	
	
Here,	analog	load	cells	are	connected	to	a	junction	box	that	converts	
the	analog	signal	to	digital.	A	digital	signal	is	stronger	and	less	
susceptible	than	analog	signals	to	the	weighing	errors	that	can	occur	
due	to	interference	from	external	influences.	
	
Digital	

	
This	is	a	load	cell	that	generates	an	analog	voltage,	which	is	
converted	into	a	digital	signal	within	the	load	cell	enclosure.	The	
data	from	the	cells	is	processed	to	determine	the	total	weight.	
Utilizing	a	digital	signal	at	the	load	cell	and	beyond	provides	
advantages	because	the	signal	is	not	susceptible	to	interference	like	
analog	load	cell	signals.	
	
	

	
POWERCELL®	
	
These	load	cells	utilize	digital	electronics	and	are	equipped	with	
signal-	processing		capabilities	at	each	load	cell.	The	load	cell	can	
eliminate	errors	by	monitoring	and	adjusting	the	weight	
measurement	based	on	a	number	of	criteria.	This	process	is	called	
digital	compensation.	POWERCELL	load	cells	have	also	introduced	
features,	such	as	predictive	diagnostics,	self-monitoring,	breach	
detection	and	remote	diagnostics.	
	



Analog	Load	Cells	
	

	
	
An	analog	load	cell’s	performance	can	be	affected	by	two	main	elements.	One	is	the	
nature	of	the	analog	signal	itself;	the	other	is	the	physical	configuration	of	the	load	
cell.	To	understand	the	factors	that	can	affect	weighing	performance	in	an	analog	
load	cell,	you	must	first	understand	how	analog	signals	are	generated	and	used	
throughout	the	weighing	system.	In	analog	systems,	the	voltage	in	the	signal	is	what	
determines	the	weight	reading.	However,	those	voltage	levels	are	very	small,	
making	them	sensitive	to	interference	and	errors.	
	
What	is	in	an	analog	signal?	
	
An	analog	load	cell	signal	is	simply	an	
electrical	voltage.	There	is	no	data	
contained	in	the	signal.	The	electrical	
voltage	depends	on	the	weight	
measured	by	that	load	cell.	When	the	
voltages	of	all	of	the	load	cells	in	the	
scale	are	combined,	they	are	used	to	
determine	the	total	weight	being	read	
by	the	entire	scale.	How	much	voltage	is	
in	an	analog	signal?	Very	little.	In	fact,	
that	is	one	of	the	major	drawbacks	of	
analog	load	cells.	The	voltages	used	are	
so	small	that	it	does	not	take	much	
interference	to	change	the	value.	Even	the	slightest	interference	that	causes	a	small	
change	in	the	voltage	will	create	weighing	errors.	
	
In	other	words,	on	most	analog	truck	scales	if	the	signal	from	a	single	load	cell	has	
changed	by	just	0.00002	volts	between	the	load	cell	and	the	scale	terminal,	the	
weight	reading	will	be	wrong	by	20	kg	or	about	44	lbs.	There	are	a	number	of	things	
that	can	cause	these	signals	to	fluctuate	by	this	much	or	more.	



	
Interference	and	analog	signals	
	
Fortunately,	those	sensitive	signals	are	
protected	while	they	are	still	within	the	
load	cell.	The	housing	of	most	load	cells	
acts	as	a	faraday	cage	to	shield	the	signal	
from	interference	and	environmental	
dangers.	However,	as	the	signal	leaves	the	
load	cell,	it	is	subject	to	many	challenges	
that	can	prevent	it	from	making	it	to	the	
scale	terminal	exactly	as	it	was	produced.	
Let’s	follow	the	signal	through	the	scale:		
	
•	Load	cell	to	junction	box	
	
First,	the	analog	signal	will	travel	through	a	cable	(often	around	7.5	m.	or	25	ft.	in	
length),	to	reach	a	junction	box.	The	electrical	resistance	of	this	cable	can	change	
due	to	temperature,	the	quality	of	the	connection,	electromagnetic	interference	from	
motors,	power	lines,	radios	and	more.	
	
	•	Junction	box	
	
Next,	the	signal	passes	through	one	or	more	junction	boxes	to	be	combined	with	
signals	from	other	load	cells.	There,	weather	seals	on	access	panels	often	can	allow	
moisture	to	enter	the	junction	box.	Moisture	attacks	the	circuit	boards,	solder	joints	
and	manual	wire	connections	inside.	Wet	and/or	corroded	connections	can	degrade	
the	signals’	strength	by	changing	the	resistance	of	the	circuit.	
	
	•	Junction	box	to	terminal	
	
Finally,	the	combined	signal	travels	through	another	cable	to	the	scale	terminal	–	
another	20	m.	(65	ft.)	or	more,	in	length.	Once	again,	the	cable	itself	can	degrade	the	
signal	due	to	influential	factors	that	affect	its	integrity	or	its	electrical	resistance.	
Because	that	signal	includes	the	combined	values	from	every	load	cell,	any	
interference	there	has	a	compounded	effect.	
	
Analog	to	digital	conversion	
	
Once	the	signal	arrives	at	the	scale	terminal,	it	is	measured	and	equated	with	a	
weight	value	that	can	be	displayed	by	the	terminal.	This	process	converts	the	analog	
signal	into	a	digital	signal	that	represents	the	weight	on	the	scale.	For	analog	
systems,	that	is	the	final	step	in	the	weight	measurement	process.	A	fundamental	
difference	between	analog	and	digital	vehicle	scales	is	where	the	analog	to	digital	
conversion	takes	place.	Analog	systems	perform	the	conversion	once	the	analog	
signal	finally	reaches	the	scale	terminal.	Digital	systems	perform	this	conversion	



within	each	load	cell	while	the	original	strain	gauge	signal	is	still	protected	from	
interference.	That	allows	the	system	to	use	a	binary	data	signal	from	the	load	cells	to	
the	terminal.	That	digital	data	signal	is	much	more	immune	to	interference.	
	
Troubleshooting	
	
So	what	happens	when	a	signal	from	a	single	analog	load	cell	is	wrong	due	to	
degradation	or	other	reasons?	The	resulting	bad	signal	is	simply	added	to	the	
signals	from	the	other	analog	load	cells	and	sent	to	the	scale	house.	This	creates	an	
erroneous	weight	reading.	If	the	error	is	significant,	the	scale	operator	may	notice	it	
and	investigate.	However,	that	may	only	be	likely	if	a	load	cell	is	completely	“dead.”	
Otherwise,	the	scale	operator	has	no	way	of	knowing	if	the	scale	could	be	inaccurate.	
Because	all	of	the	load	cell	signals	have	been	added	together,	there	is	no	easy	way	of	
knowing	which	of	the	6-12	cells	is	causing	the	problem.	
	
Adjustment	and	Calibration	
	
Another	challenge	presented	by	the	small	voltage	values	used	in	analog	systems	is	
scale	calibration.	To	try	to	ensure	that	the	analog	load	cells	weigh	uniformly,	each	
signal	travels	through	a	potentiometer	in	the	junction	box.	During	scale	calibrations,	
the	scale	technician	must	manually	adjust	the	potentiometers.	This	is	a	cumbersome	
and	time-consuming	process.	
	
Moisture	
	
Because	most	truck	scales	are	outdoors,	all	electrical	circuits	must	be	protected	
against	moisture.	That	can	be	a	difficult	task,	especially	for	junction	boxes,	which	
must	be	regularly	opened	by	service	personnel	for	troubleshooting.	All	enclosures	
must	be	exceptionally	rugged	and	should	ideally	be	hermetically	sealed,	or	air-tight,	
to	protect	from	corrosion	due	to	moisture	in	the	air.	Connections	must	also	be	
watertight.	Cables	must	be	protected	against	moisture	intrusion,	abrasion	and	
damage.	
	
The	cable	from	the	analog	load	cell	to	the	junction	box	is	an	integral	part	of	the	
analog	load	cell	circuit.	If	either	fails,	both	the	cable	and	the	load	cell	must	be	
replaced	as	a	unit	in	most	cases.	The	cable	on	most	analog	load	cells	cannot	be	
repaired	because	the	load	cell	signal	is	calibrated,	or	tuned,	with	the	original	cable.	A	
splice	of	any	kind	would	alter	the	signal.	Note,	too,	that	where	the	cable	passes	
through	the	load	cell	enclosure	provides	a	potential	route	for	moisture	penetration	
and	subsequent	corrosion	of	the	circuits	inside.		
	
	
	
	
	



Hydraulic	(or	Hydrostatic)	Load	Cells	

	
Those	load	cells	are	non-electric	devices	that	consist	of	a	piston,	base,	cylinder	and	
diaphragm.	A	thin	film	of	fluid	is	sandwiched	between	the	base	and	the	diaphragm.	
The	piston	presses	against	the	diaphragm,	resulting	in	a	hydraulic	pressure	change	
that	pushes	fluid	through	a	series	of	tubes.	Each	load	cell	is	connected	with	a	
separate	fluid	line	to	a	totalizer	unit	in	the	scale	house.	That	can	require	upwards	of	
150	m.	(500	ft.)	of	fluid	lines	in	a	single	truck	scale.	In	the	totalizer,	the	fluid	
pressure	from	each	cell	is	combined	into	a	single	force	that	is	applied	vertically	to	a	
single	analog	load	cell.	That	analog	cell	is	connected	to	the	scale	terminal	or	
indicator	and	calibrated	to	translate	the	fluid	pressures	into	the	scale’s	weight	value.	
	
Hydraulic	load	cells	have	traditionally	found	favor	in	hazardous	areas	where	a	stray	
spark	or	an	overheated	electrical	component	could	ignite	a	fire	or	explosion.	But	
today’s	low-powered	strain-	gauge	load	cells	also	can	provide	an	approved	
alternative	in	most	explosive	environments.	
	
Hydraulic	systems	are	known	for	ruggedness	in	facilities	such	as	solid	waste	
processors.	They	require	specialized	maintenance	procedures,	such	as	the	changing	
fluid	and	bleeding	fluid	lines.	The	load	cells	at	the	scale	are	not	susceptible	to	radio	
frequency	or	electromagnetic	interference,	although	the	analog	cell	in	the	
accumulator	could	be.	Hydraulic	systems	can	also	offer	resilience	to	lightning	
strikes.	However,	hydraulic	load	cells	and	systems	face	a	more	low-tech	threat	that	
can	be	hard	to	overcome	–	leaks.	
	
Analog/Digital	Hybrid	Load	Cells	(Junction	Boxes)	
	

	
	
Another	hybrid	system	uses	analog	load	cells	with	a	digital	junction	box.	The	signals	



from	the	analog	load	cells	are	transmitted	to	the	junction	box,	where	they	are	
summed	and	converted	from	analog	to	a	digital	signal.	That	helps	to	protect	the	
signal	from	interference,	but	only	after	it	has	reached	the	junction	box.		
	
Digital	Load	Cells		
	

	
	
Digital	load	cell	systems	differ	from	analog	systems	in	three	important	ways:	Signal	
strength,	signal	content	and	data	sample	rate.	
	
Signal	Strength	–	In	a	digital	load	cell,	the	signals	from	the	strain	gauges	start	as	
analog	electrical	voltages.	A	microprocessor	inside	the	load	cell	immediately	
converts	them	to	digital	signals.	Those	digital	signals	commonly	use	2	to	6	volts	as	
their	signal	range,	which	is	less	susceptible	to	fluctuation	than	the	range	of	0.03	
volts	in	an	analog	cell.	In	other	words,	the	digital	signal	is	much	stronger.	
	
Signal	Content	–	As	we	mentioned	before,	analog	systems	rely	on	the	electrical	
voltage	from	the	load	cell	to	determine	the	weight	reading.	In	contrast,	digital	
systems	transmit	data	from	each	load	cell.	The	signal	is	composed	of	binary	
information	(values	of	zeros	and	ones)	like	computers	use.	Since	the	binary	data	is	
not	susceptible	to	interference	from	radio	frequencies,	electromagnetics,	
temperature	and	other	hazards,	the	binary	data	stream	is	more	stable	and	less	
prone	to	weighing	errors.	
	
Data	Sample	Rate	–	The	data	rate	measures	how	quickly	the	load	cell	can	send	
weight	information.	Analog	load	cells	provide	weight	information	continuously	in	
real-time.	Digital	load	cells	send	weight	information	in	bits,	many	times	per	second.	
For	example,	many	digital	load	cells	have	an	update	rate	of	15	updates	per	second	
(15	Hz.),	which	is	more	than	adequate	for	all	but	a	few	dynamic	vehicle	weighing	
applications.	
	
Some	older	digital	load	cells	have	a	slower	sample	rate,	which	could	create	a	
disadvantage	in	some	operations,	such	as	automated	bulk	filling.	Most	modern	
digital	load	cells	have	overcome	that	drawback.	However,	sample	rates	typically	are	
listed	on	component	specifications.	If	you	are	operating	an	automated	filling	station	
or	an	in-motion	weighing	system,	ask	your	potential	suppliers	for	the	rates	and	
compare	capabilities.		



Diagnostics	–	Some	digital	load	cell	systems	offer	diagnostic	features	that	can	assist	
with	both	regular	and	emergency	service.	Even	though	they	may	be	features	that	
only	a	technician	will	utilize,	the	benefit	to	the	owner	is	shorter	maintenance	calls	
and	reduced	downtime.	Diagnostics	features	can	save	the	scale	owner	money	over	
the	life	of	the	scale.	
	
POWERCELL®	Load	Cells	
	

	
POWERCELL	load	cells	can	be	distinguished	from	the	other	types	of	load	cells	
because	they	can	be	described	as	active	devices,	as	opposed	to	passive	devices.	Like	
digital	load	cells,	POWERCELL	load	cells	use	a	strain	gauge	and	digital	conversion,	
but	each	cell	can	fine-tune	the	weight	information	before	the	final	signal	leaves	the	
cell.	They	are	also	able	to	transmit	additional	information	in	addition	to	the	weight	
reading,	which	allows	the	system	to	monitor	its	own	health.	
	
On	most	truck	scales,	the	terminal	is	the	only	component	with	data-processing	
capabilities.	However,	the	reading	on	the	terminal	is	only	as	good	as	the	signals	it	
gets	from	the	load	cells.	POWERCELL	load	cell	systems	rely	on	the	processing	
capabilities	of	both	the	load	cells	and	the	terminal,	providing	capabilities	beyond	
what	traditional	scale	systems	can	do.	They	include:	
	
•	Digital	compensation	
Proprietary	compensation	algorithms	are	built	into	the	microprocessors	in	each	
load	cell.	Each	cell	is	individually	programmed	during	manufacturing	based	on	its	
own	individual	characteristics.	Once	the	cells	are	in	use,	each	cell	constantly	
measures	variables,	such	as	temperature,	loading	history	and	loading	time.	The	
built-in	algorithms	then	neutralize	the	effect	of	those	factors	on	the	weight	reading.	
The	results	are	highly	consistent	and	accurate	weight	measurements,	regardless	of	
extreme	or	changing	environmental	conditions.	That	technology	has	contributed	to	
the	success	of	POWERCELL	load	cells	in	the	most	extreme	environments	on	Earth,	
from	some	of	the	hottest	deserts	to	the	cold	of	Antarctica.	
	
•	Self-monitoring	
These	systems	constantly	measure	and	log	each	load	cell’s	performance	based	on	a	
set	of	metrics.	That	establishes	a	baseline	of	standard	operation.	If	a	load	cell	
provides	information	that	is	inconsistent	with	its	performance	metrics,	the	system	
notifies	the	user,	allowing	a	technician	to	further	investigate.	
	
	



•	Simplified	service	and	remote	access	
	On-board	diagnostics	allow	users	and	technicians	to	pinpoint	service	needs.	That	
makes	both	routine	maintenance	and	repair	procedures	much	more	efficient	by	
eliminating	the	need	to	manually	test	numerous	circuits.	Some	POWERCELL	
installations	are	connected	to	networks	that	allow	them	to	be	accessed	securely	by	a	
remote	technician.	In	the	unlikely	event	that	a	load	cell	needs	to	be	replaced,	the	
procedure	is	quick	and	simple.	
	
•	Breach	detection	
POWERCELL	load	cells	use	a	stainless-steel	core,	shielded	by	a	stainless-steel	
enclosure	that	is	fully	laser	welded	for	a	hermetic	(airtight)	seal.	Each	load	cell	is	
equipped	with	sensory	features	that	monitor	the	integrity	of	the	enclosure.	Should	it	
be	breached,	a	message	is	generated	at	the	scale	terminal	noting	the	specific	cell	that	
is	affected.	The	scale	continues	to	operate	normally	until	the	load	cell	can	be	
replaced	at	a	scheduled	time.	Ensuring	the	integrity	of	the	enclosure	drastically	
helps	eliminate	“hidden”	problems	that	eventually	can	cause	unexpected	scale	
failures.	
	
	•	Cables	and	connections	
POWERCELL	load	cells	use	detachable	cables	with	stainless-steel	braided	sheathing	
to	protect	them	from	physical	damage.	The	cable	connects	to	the	load	cell	with	a	
waterproof	glass-to-metal	seal	(IP68/IP69k	rated),	but	can	still	be	disconnected	
without	the	use	of	any	tools.	That	simplifies	service	and	it	means	that	if	either	load	
cell	or	cable	should	ever	need	to	be	removed	or	replaced,	the	procedure	is	quick	and	
easy.	
	
	•	Lightning	protection	
POWERCELL	systems	are	equipped	with	the	StrikeShield™	lightning	protection	
system.	In	the	event	of	a	lightning	strike,	dangerous	currents	are	redirected	and	the	
terminal	safely	reboots	itself.	
	
	•	No	junction	boxes	
Junction	boxes	are	the	known	cause	of	many	truck	scale	problems.	Modern	
POWERCELL	systems	utilize	the	CAN-BUS	protocol,	which	has	allowed	them	to	
eliminate	junction	boxes	from	the	load-	cell	networks.	This	makes	the	scale	more	
reliable	and	simplifies	service	procedures.	
	
All	of	those	advancements	aim	to	make	POWERCELL	load	cells	as	accurate	and	
reliable	as	possible.	For	scale	owners,	the	goal	is	that	this	performance	will	translate	
to	lower	operating	costs	and	better	profitability.	
	
Load	Cell	Geometry	
	
There	are	two	predominant	geometries	for	load	cell	systems:	Compression	



(vertical)	and	shear	beam	(horizontal).	
	
Compression	load	cells	(analog	and	
digital)	measure	loading	with	strain	
gauges	on	vertical	columns	running	
through	the	center	of	the	load	cell.	
Typically,	those	load	cells	are	used	in	a	
“rocker	pin”	design,	allowing	the	
weighbridge	a	small	amount	of	free	
movement	within	the	restrains	of	a	
checking	system.	That	checking	system	
can	include	shock-absorbing	bumpers,	
adjustable	bolts	and	check	rods.	When	adjusted	correctly,	the	system	allows	just	
enough	movement	that	the	weighbridge	and	load	cells	are	self-centering.	That	
prevents	the	scale	from	binding	on	the	foundation	or	approaches.	That	design	also	
limits	the	opportunities	for	physical	wear	to	the	components.	The	rocker	pin	design	
should	also	include	anti-rotation	features	so	that	the	load	cells	cannot	rotate	in	their	
positions.	
	
Shear	beam	and	double-ended	shear-beam	(including	
cantilever)	load	cells	also	use	strain	gauges,	except	they	are	mounted	to	a	horizontal	
beam.	Singleended	shear	beams	are	fixed	on	one	end	and	linked	to	the	weighbridge	
on	the	other.	Double-ended	shear	beams	are	typically	fixed	or	supported	in	the	
center	and	linked	to	the	weighbridge	on	both	ends.	Either	way,	those	beams	
typically	are	linked	to	a	lower	mounting	point	on	the	weighbridge,	creating	a	
suspension	system.	There,	the	weighbridge	is	able	to	swing	slightly	in	two	or	more	
directions.	That	system	is	designed	to	be	self-centering,	thanks	to	the	gravitational	
pull	downward	on	the	beam	ends.	However,	the	links	between	the	beam	ends	and	
the	scale	structure	should	be	regularly	inspected	for	signs	of	wear.	
	
Shift/Corner	Adjustments	

 
Shift	adjustments	(or	corner	
adjustments)	must	be	performed	when	
the	scale	is	installed.	Those	adjustments	
ensure	that	the	load	on	the	scale	will	be	
weighed	accurately,	regardless	of	where	
it	is	placed	on	the	scale	deck.	With	
analog	load-cell	systems,	placing	large	
test	weights	in	various	locations	on	the	
scale	deck	and	making	very	small	
manual	adjustments	to	potentiometers	
in	the	junction	boxes	perform	the	
procedure.	A	qualified	technician	must	
manually	adjust	the	potentiometer	for	



each	load	cell.	The	procedure	can	be	labor	intensive.	
	
Some	digital	load-cell	systems	have	greatly	simplified	and	improved	that	procedure.	
Test	weights	are	still	used	on	the	scale	deck,	but	instead	of	making	manual	
adjustments,	the	terminal	is	equipped	with	a	program	to	automate	the	adjustment.	
Instead	of	using	potentiometers,	the	adjustment	is	a	function	of	the	data	processing.	
That	automated	shift/corner	adjustment	functionality	saves	time	and	labor	
expenses,	as	well	as	makes	the	procedure	much	less	prone	to	error.	In	
the	life	of	any	scale,	it	is	possible	that	a	shift/corner	adjustment	will	need	to	be	
made	multiple	times,	making	this	a	helpful	feature.	
	
Junction	Boxes	
	
We	have	mentioned	that	junction	
boxes	are	used	with	analog	load	cells,	
as	well	as	some	digital	load	cells.	
Junction	boxes	combine	the	signals	of	
multiple	load	cells	and	then	transmit	
the	summed	signal.	Inside	each	
junction	box	are	manual	wire	
connections	that	are	made	when	the	
scale	is	installed,	along	with	a	circuit	
board	that	combines	the	signals	and	potentiometers	for	making	manual	
adjustments.	A	typical		truck	scale	using	analog	load	cells	will	have	2	to	4	junction	
boxes.	
	
Junction	boxes	are	the	leading	cause	of	scale	malfunctions	and	service	calls.	
Typically,	it	is	the	result	of	moisture	reaching	the	electronic	components	and	
manual	wire	connections	within	the	box.	Moisture	causes	corrosion	and	damages	
circuit	boards.	
	
Why	not	create	waterproof	junction	boxes?	Many	companies	have	tried.	The	reality	
is	that	it	is	impossible	to	completely	seal	the	boxes	from	all	sources	of	moisture,	
including	humidity	that	is	naturally	in	the	air.	Service	technicians	regularly	must	
open	junction	boxes	during	service	procedures.	Even	if	the	box	stays	
dry,	ongoing	temperature	fluctuations,	condensation	and	humidity	will	attack	the	
contents	of	the	junction	box.	

	
For	many	years,	
analog	load	cells	
were	considered	the	
industry	standard.	
Junction	boxes	
became	accepted	
despite	their	



troublesome	nature.	Manufacturers	have	promoted	special	junction-box	sealing	
systems	to	make	systems	more	reliable.	Even	so,	they	are	still	problematic.	
	
Replacement	Parts	
	
When	customers	first	saw	the	merits	of	digital	load	cells	versus	analog	load	cells,	a	
hot	topic	was	the	compatibility	of	replacement	parts.	Digital	load	cells	often	have	
manufacturer-specific	programming,	meaning	digital	load	cells	from	company	“A”	
are	not	compatible	with	those	from	company	“B.”	Providers	with	analog	load	cells	
cited	this	as	an	advantage	for	analog,	because	analog	load	cells	can	be	somewhat	
interchangeable.	
	
Indeed,	replacing	analog	load	cells	can	be	a	common	occurrence	for	a	number	of	
reasons.	Experiences	vary,	but	analog	load	cells	have	an	average	life	of	3	to	5	years.	
However,	advancements	in	digital	load	cell	capabilities	means	that	digital	load	cells	
regularly	have	a	longer	lifespan	than	their	analog	counterparts.	That	makes	parts	
compatibility	less	relevant	for	digital	systems	because	replacement	parts	are	less	
needed.	Even	if	a	replacement	component	is	required,	many	customers	prefer	using	
original	manufacturer	parts	in	their	scale.	Maintaining	proper	components	ensures	
the	advanced	features	of	modern	scales	(self-monitoring,	digital	compensation	,	etc.)	
remain	intact.	
	


