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A	three-way	light	switch	controls	one	or	more	fixtures	from	two	distinct	locations,	typically	both	ends	of	a	staircase	or	hallway.	Wiring	a	three-way	switch	can	be	complex	due	to	its	unique	construction	and	wiring	requirements	compared	to	standard	single-pole	switches.	Key	differences	include	the	absence	of	"ON"	and	"OFF"	labels,	variable	terminal
mounting,	and	an	additional	terminal	for	connecting	wires.	A	typical	three-way	switch	features	three	terminal	screws	plus	a	ground	screw,	requiring	careful	planning	and	attention	to	terminal	color	configurations.	When	replacing	or	installing	a	three-way	switch,	it's	essential	to	follow	safety	guidelines	and	consult	the	manufacturer's	instructions	to
ensure	proper	wire	connections.	This	type	of	cable	is	identified	by	a	white	wire	that	must	be	used	as	a	black	wire.	To	do	this,	the	white	wire	is	painted	or	taped	black	so	it	can	be	easily	recognized	as	a	hot	(black)	wire	when	the	cable	connects	two	three-way	switches	and	lights.	There	are	three	ways	to	set	up	three-way	switches	to	control	one	or	more
ceiling	lights.	The	correct	setup	depends	on	where	the	power	enters	the	circuit	and	how	the	switches	and	lights	are	arranged.	It's	essential	to	note	that	all	switches	with	green	grounding	screws	or	wires	must	be	connected	to	the	metal	electrical	box	or	the	circuit's	bare	or	green	ground	wire.	Three-way	switch	wiring	can	be	set	up	in	different
configurations:	A)	Power	from	the	source	goes	into	one	switch	box,	then	to	the	light,	and	finally	terminates	at	the	other	switch.	The	inbound	white	wire	passes	through	the	first	switch	box	and	connects	to	the	light	fixture.	B)	Power	from	the	source	goes	into	the	light	fixture	box,	then	to	one	switch,	and	finally	connects	that	switch	to	the	other	switch.	In
this	setup,	the	white	wire	directly	connects	to	the	light	fixture.	The	black	wire	connects	to	a	taped	white	wire	in	the	first	switch	box,	which	passes	through	the	second	switch	box	to	the	common	terminal	on	the	second	switch.	C)	Power	goes	from	switch	to	switch,	then	to	the	light.	In	this	configuration,	power	enters	the	first	switch	and	the	light	fixture
is	placed	after	the	second	switch.	The	white	wire	connected	by	wire	nuts	in	each	switch	box	is	continuous	from	the	source	to	the	light	fixture.	The	charged	black	wire	connects	to	the	common	terminal	of	the	first	switch	and	is	carried	by	paired	travelers	to	the	paired	terminals	of	the	second	switch.	To	diagnose	a	three-way	switch	wiring	issue,	such	as
one	where	a	switch	must	stay	in	the	up	position	to	turn	on	another	switch-controlled	light,	it's	essential	to	consult	the	relevant	wiring	diagrams.	Switches	may	be	malfunctioning	due	to	electrical	issues.	To	troubleshoot,	shut	off	the	power	at	the	circuit	breaker	box.	The	complexity	of	this	wiring	system	makes	it	challenging	for	non-experts	to	diagnose
which	switch	has	failed.	Assuming	correct	installation,	I	recommend	replacing	one	3-way	switch	and	then	the	other	if	necessary.	When	removing	wires	from	old	switches,	ensure	you	attach	them	correctly	to	new	ones	and	note	the	different	colored	screw	terminals.	It's	recommended	to	replace	both	switches	simultaneously	as	the	second	one	may	fail
soon	after.	If	the	wiring	is	incorrect,	be	cautious	when	identifying	LINE	and	LOAD	wires	before	disconnecting	switches.	The	LINE	wire	carries	power	at	all	times,	making	it	easier	to	identify.	Use	a	voltage	tester	or	pigtail	light	socket	with	an	incandescent	bulb	to	test	for	live	wires.	Always	wear	insulated	gloves	when	working	with	live	circuits.	To	avoid
confusion,	do	not	remove	multiple	wires	from	one	switch	at	once;	instead,	focus	on	the	color	of	screw	terminals	and	start	with	the	labeled	"Common"	terminal.	to	troubleshoot	a	3-way	switch	operation,	you	must	first	identify	the	function	of	each	wire	before	disconnecting	any	wires	from	the	switches.	This	is	done	by	locating	the	LINE	wire,	which	is
usually	easy	to	determine	as	it's	always	live	(hot)	and	connected	to	a	common	copper	or	black	screw	on	one	of	the	3-way	switches.	The	other	switch	will	connect	the	LOAD	wire	to	this	same	common	screw.	A	voltage	tester	is	useful	for	testing	the	live	wires	with	neutral	and/or	earth	ground.	Note	the	single	black	screw	on	each	3-way	switch,	as	only	the
LINE	or	LOAD	wire	gets	connected	to	this	terminal.	The	green	screw	is	used	solely	for	grounding	purposes	and	can	only	have	one	ground	wire	connected	to	it.	It's	possible	to	replace	switches	without	identifying	conductor	functions,	but	this	approach	is	not	recommended.	Instead,	remove	wires	one	at	a	time	and	connect	them	to	the	same	terminal	on
the	new	switch,	taking	note	of	the	color	of	the	screw	terminals	on	both	old	and	new	switches.	If	older	wires	have	indistinguishable	colors,	use	colored	electrical	tape	to	identify	conductors.	Using	colored	tape	makes	replacement	easier	the	next	time	switches	need	to	be	changed.	Always	carry	black,	white,	red,	green,	and	blue	electrical	tape	with	you.
Traveler	wires	are	interchangeable	between	two	brass-colored	terminal	screws,	and	switching	them	causes	the	'Off'	and	'On'	positions	on	the	switch	to	change	opposite	of	their	original	state.	A	simple	3-way	schematic	diagram	can	help	apply	the	wiring	method	to	all	three-way	electrical	light	switch	connections.	However,	note	that	this	is	only	a	wiring
diagram	and	not	the	actual	installation	method.	Neutral	conductor	(White	wire)	is	typically	installed	at	most	new	light	switch	locations,	but	Article	404-2(C)	only	requires	it	at	one	3-way	switch	location.	The	standard	wiring	method	for	three-way	switches	involves	a	two-wire	LINE	cable	and	a	two-wire	LOAD	cable,	with	a	three-conductor	cable
connecting	the	two	switch	boxes.	This	setup	complies	with	National	Electrical	Code	requirements	for	box	fill	and	wire	limitations.	At	each	switch	box,	the	black	wire	connects	to	the	common	screw	terminal	on	the	three-way	switch,	while	the	white	neutral	wire	connects	to	the	14/3	cable's	white	wire.	The	red	and	black	travelers	connect	to	the	brass
terminals.	The	method	ensures	the	white	LINE	neutral	conductor	is	available	at	each	box	and	requires	only	a	3-conductor	cable	between	switches.	When	replacing	switches,	identify	the	LINE	and	LOAD	wires	before	installation,	paying	attention	to	which	wires	are	connected	to	common	screw	terminals.	A	variation	of	this	wiring	involves	bringing	all
cables	into	one	switch	box	and	branching	off	from	there	to	each	fixture.	In	some	cases,	the	white	wire	may	need	to	be	re-colored	using	tape	or	a	marker	pen.	At	the	second	3-way	switch,	the	black	wire	connects	to	the	common	screw	terminal,	while	the	bare	or	green	grounding	conductor	is	connected	to	the	metal	box	and	green	screw	on	the	3-way
switch.	The	electrical	box	must	accommodate	the	number	of	wires,	as	outlined	in	Article	314.16	of	the	National	Electrical	Code.	NFPA	70	requirements	for	electrical	box	space	usage,	specifically	for	a	three-way	switch	wiring	diagram.	A	detailed	depiction	of	LINE	and	LOAD	connections	within	a	single	switch	box,	where	LINE	power	is	delivered	via	a
two-conducer	cable	to	one	switch	using	a	bare	or	green	equipment	grounding	conductor.	A	two-conductor	cable	extends	from	this	switch	to	the	light	fixture,	while	a	three-conductor	cable	connects	one	switch	to	another	3-way.	The	LINE	and	LOAD	wires	are	connected	to	the	"Common"	terminals	on	the	back	of	the	switches,	with	the	white	wire	serving
as	a	traveler	that	must	be	re-identified	with	a	different	color.	The	wiring	configuration	for	a	3-way	switch	involves	joining	all	ground	wires	together,	then	connecting	one	or	two	pigtails	to	the	metal	box	with	a	specific	screw	terminal.	Another	approach	is	to	bring	cables	into	the	ceiling	light	fixture	electrical	box	and	install	a	conduit	to	connect	it	to	the
3-way	switches.	A	larger	electrical	box	is	required	to	accommodate	multiple	wires.	The	code	dictates	that	each	switch	location	must	have	a	white	neutral	conductor,	necessitating	a	four-conductor	cable	or	conduit.	This	type	of	installation	also	requires	the	electrical	box	to	be	rated	for	ceiling	fan	support,	as	per	the	National	Electrical	Code.	The	wiring
diagram	involves	supplying	power	from	the	source	through	a	two-conductor	cable,	then	connecting	three-conductor	cables	to	each	3-way	switch.	The	light	fixture	or	ceiling	fan	is	connected	to	one	3-way	switch's	neutral	and	LOAD	wire,	while	another	black	wire	connects	to	the	LINE	wire	on	the	other	3-way	switch.	The	white	neutral	wire	must	be
present	in	at	least	one	of	the	switch	boxes.	One	approach	is	to	swap	switches	with	one	wire	connected	to	each	"Common"	terminal	on	both	devices.	LINE	is	linked	to	the	same	terminal	on	both,	as	well	as	LOAD.	Click	the	Image	for	Stickers	with	this	Diagram	on	it	In	the	UK,	two-way	switches	are	used	in	a	different	way	than	in	the	US.	Two-way	and
three-way	switches	have	the	same	connections	but	different	names;	they	operate	similarly	though.	The	diagram	shows	different	wire	color	codes,	which	is	not	typically	used	in	the	USA.	To	add	more	devices,	you	can	install	intermediate	switches	in	Europe	with	connections	to	L1	and	L2	wires,	as	shown.	These	switches	are	placed	between	two-way
switches.	When	adding	a	new	device,	you	will	use	a	three-core	cable.	The	Common	wire	goes	through	each	intermediate	switch	box	without	being	connected.	Colored	electrical	tape	is	used	to	identify	the	wires.	Although	it	does	not	show	ground	wires,	they	must	be	joined	during	installation	and	a	pigtail	for	each	switch	is	added.	All	metal	boxes	need
grounding	using	a	separate	grounding	pigtail	hooked	to	a	10/32	machine	screw	in	the	back.	Top	of	Page	THREE-WAY	WIFI	SMART	SWITCH	Changing	a	traditional	3-way	switch	to	a	WiFi	smart	switch	requires	careful	consideration.	You	will	require	a	white	neutral	conductor,	which	cannot	be	achieved	with	bare	or	green	grounding	conductors.	In
addition,	changes	may	need	to	be	made	at	both	switches.	The	LOAD	and	one	traveler	typically	need	to	be	connected	while	the	other	is	capped	with	a	wire	connector.	Every	smart	switch	has	unique	requirements,	so	it	is	recommended	to	follow	the	manufacturer's	installation	instructions	before	purchasing.	Read	the	manufacturer's	website	for	specific
instructions	and	take	necessary	precautions.	Use	a	paper	clip	or	tiny	screwdriver	to	release	wires	from	switches	and	outlets,	making	sure	neutrals	are	connected	first.	Connect	white	wires	one	by	one	to	the	LINE	neutral,	then	test	each	wire	with	a	pigtail	light	socket	on	the	hot	LINE	wire	until	you	get	a	dim	glow	in	the	light	bulb	or	ceiling	lights.	If	it's
dimly	lit,	it's	in	series	with	another	load;	brightly	lit	means	it's	connected	to	power.	For	outlets	controlled	by	three-way	switches,	plug	a	lamp	into	the	outlet	and	use	a	pigtail	light	socket	if	possible,	as	multimeters	can	give	misleading	readings.	Avoid	using	LED	bulbs	due	to	electronic	circuitry	issues.


