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The	brain	of	a	cruise	control	system	is	a	small	computer	normally	located	under	the	hood	or	behind	the	dashboard.	It	connects	to	the	accelerator	control	seen	in	the	previous	section,	as	well	as	to	several	sensors.	The	diagram	below	shows	the	inputs	and	outputs	of	a	typical	cruise	control	system.A	good	cruise	control	system	aggressively	accelerates	to
the	desired	speed	without	overcoming	the	jump	and	then	maintains	that	speed	with	minimal	deviation	regardless	of	the	weight	of	the	car	or	the	steep	climb.	Controlling	the	speed	of	a	car	is	a	classic	application	of	the	theory	of	control	systems.	The	cruise	control	controls	the	speed	of	the	car	by	adjusting	the	throttle	position,	so	you	need	sensors	to	tell
you	the	speed	and	the	throttle	position.	It	also	needs	to	monitor	the	commands	so	it	can	tell	what	the	desired	speed	is	and	when	to	disconnect.The	most	important	input	is	the	speed	signal,	which	the	speed	control	system	does	a	lot	with	this	signal.	First,	let’s	start	with	one	of	the	most	basic	control	systems	you	can	have	â	proportional	control.In	a
proportional	control	system,	cruise	control	adjusts	the	accelerator	proportionally	to	the	error,	which	is	the	difference	between	the	desired	speed	and	the	actual	speed.	So	if	the	cruise	control	is	set	to	60	miles	per	hour	and	the	car	goes	50	miles	per	hour,	the	throttle	position	will	be	pretty	free.	When	the	car	goes	at	55	miles	per	hour,	the	opening	of	the
throttle	position	will	be	only	half	of	what	it	was	before.	The	result	is	that	the	closer	the	car	gets	to	the	desired	speed,	the	slower	the	acceleration	is.	Also,	if	you	were	on	a	fairly	steep	hill,	the	car	might	not	accelerate	at	all.Most	cruise	control	systems	use	a	control	scheme	called	proportional-integral-derivative	(a.k.a.	PID	control).	Don’t	worry,	you
don’t	need	to	know	any	calculations	to	come	up	with	this	explanation,	but	remember	that:The	integral	of	velocity	is	distance.The	derivative	of	velocity	is	acceleration.A	PID	control	system	uses	these	three	factors	–	proportional,	integral,	and	derivative	–	by	calculating	them	individually	and	adding	them	together	to	get	the	position	of	the	accelerator.
The	integral	factor	is	based	on	the	time	integral	of	the	vehicle’s	speed	error.	Translation:	the	difference	between	the	distance	your	car	actually	traveled	and	the	distance	it	would	have	traveled	if	it	had	gone	at	the	desired	speed,	calculated	over	a	certain	period	of	time.	This	factor	helps	the	car	deal	with	the	hills,	and	also	helps	to	establish	itself	at	the
right	speed	and	stay	there.	Let’s	say	your	car	starts	going	up	a	hill	and	slows	down.	Proportional	control	slightly	increases	the	accelerator,	but	you	can	still	slow	it	down.	After	a	while	the	Integral	will	start	to	increase	the	accelerator,	opening	it	up	more	and	more,	because	the	longer	the	car	maintains	a	lower	speed	than	desired,	the	bigger	the
distance	error	becomes.Now	let’s	add	the	final	factor,	the	derivative.	Remember	that	the	derivative	of	velocity	is	acceleration.	That’s	it.	helps	cruise	control	respond	quickly	to	changes,	such	as	hills.	If	the	car	starts	to	slow	down,	the	cruise	control	can	see	this	acceleration	(slowing	down	and	speeding	are	both	acceleration)	before	the	speed	can
actually	change	a	lot,	and	respond	by	increasing	the	position	of	the	cockpit.	WJ	image	engine	from	Fotolia.com	Manual	transmissions	allow	the	driver	to	manually	move	gears	to	power	a	vehicle	forward	or	backward.	Unlike	automatic	transmissions	using	fluid,	vacuum	and	pressure	to	move	gears,	the	driver	selects	gear	to	use	and	determines	how	long
this	gear	remains	engaged.	Many	things	must	be	considered	when	removing	and	reconstructing	a	manual	transmission.	Installing	a	manual	transmission	can	also	be	difficult	due	to	the	weight	of	the	transmission	and	lack	of	balance.	Disconnect	the	negative	battery	cable.	Use	the	floor	jack	to	lift	the	vehicle	high	enough	to	place	two	jack	stands	under
the	back	of	the	chassis	and	two	jacks	is	under	the	front	of	the	chassis.	With	the	help	of	an	assistant,	place	the	manual	transmission	in	a	dolly	jack	transmission.	Set	the	square	transmission	housing	in	the	jack	cradle	and	hack	the	four	end	clamps	against	the	case	housing.	Use	the	two	safety	chains	completely	around	the	transmission	case	and	combine
the	connections	with	two	bolts	and	nuts.	Hold	the	nuts	tight.	Slide	the	transmission	jack	under	the	vehicle.	If	you	have	left	the	connection	of	the	gearbox	and	the	arm	attached,	keep	a	clear	path	for	it	to	enter	the	passenger	cabin	through	the	opening	of	the	plate	access.	Pump	the	handle	on	the	jack	to	lift	the	transmission.	The	transmission	input	shaft
should	be	parallel	with	the	opening	on	the	housing	of	the	bell.	Move	the	transmission	forward.	Make	front	adjustments	and	rear	tilt	knobs	on	the	transmission	jack	to	align	it.	Use	the	front	tilt	knobs,	aft	and	lateral	on	the	jack	to	achieve	the	correct	alignment	plan.	Push	the	transmission	shaft	towards	the	opening	of	the	clutch	and	pressure	plate.	Align
the	inlet	tree	splines	with	clutches.	To	help	align	the	splines,	turn	the	transmission	on	its	side	axis	by	turning	the	tiltrodible	side	knobs	on	the	jack.	Once	aligned,	push	the	transmission	completely	forward	until	the	end	of	the	transmission	shaft	seats	in	the	pilot	bearing	hole.	If	you	have	a	1/2	inch	gap	between	the	housing	and	the	transmission	of	the
bell,	the	pilot	bearing	does	not	align	correctly.	Pull	back	and	re-enter.	Install	hand	transmission	mounting	bolts	in	wiresbell.	Squeeze	them	with	a	torque	key,	according	to	the	specifications	of	the	repair	manual.	Turn	the	knobs	to	loosen	the	jack	clamps	by	hand.	Remove	the	nuts	and	bolts	on	the	safety	chain	and	remove	the	chain.	Push	the
transmission	jack	away	from	the	vehicle.	Connect	any	wire	to	the	transmission	that	belongs	to	the	solenoid	or	velocity	sensor,	if	so	equipped.	Loosen	and	remove	the	oil	connection	from	the	side	plug	with	an	end	wrench.	Fill	the	transmission	box	the	prescribed	gear	oil,	according	to	the	manufacturerâs	specifications.	Re-screw	the	filling	cap	and
tighten	it	with	a	socket.	Re-insert	the	clutch	pedal	shaft	to	the	hand	throwout	pin	bearing.	Pull	back	the	fork	for	the	snap	bearing	to	place	it	in	its	seat.	Use	an	open	key	to	adjust	the	clutch	pedal	free	game.	Insert	the	input	shaft	of	the	crankshaft	into	the	output	shaft	of	the	transmission.	Align	the	splines	properly	and	push	the	crankshaft	forward	until
you	sit	down.	Connect	the	rear	U-joint	to	the	rear	differential	yoke.	Insert	the	bolts	through	the	universal	coupling	caps.	Squeeze	them	to	the	yoke	with	a	grip.	Replace	the	centre	console	inside	the	passenger	cabin	around	the	gearbox	handle.	Screw	the	console	with	screws	or	bolts	(provided)	with	a	screwdriver	or	socket.	Use	the	jack	to	lift	the	vehicle
and	remove	the	stands.	Reattach	the	negative	battery	cable	and	tighten	the	terminal	to	the	battery	pole	with	a	socket.	Start	the	engine	and	notice	how	the	clutch	pedal	works	and	the	gearbox	moves.	Adjust	the	clutch	pedal	lifting	or	free	stroke,	according	to	the	manufacturer’s	specifications	in	your	repair	manual.	By	Steve	Gregory	i	Legal	Right	Image
by	Stacey	Alexander	from	Fotolia.com	Although	Microsoft	Publisher	has	a	number	of	built-in	templates	that	cover	a	range	of	categories,	you	can	access	more	templates	through	the	Office.com	site.	With	an	active	Internet	connection,	you	can	download	new	templates	from	Office.com	into	Publisher	without	leaving	the	program,	or	download	new
templates	by	navigating	to	the	Publisher	Templates	section	of	Office.com.	Both	options	have	a	search	bar	that	you	can	use	to	find	the	type	of	template	you	want	to	install.	Open	the	Â	"FileÂ"	menu	in	Publisher,	then	click	Â	"New.Â"	Enter	the	name	of	the	type	of	template	you	want	to	install	in	the	Â	"Search	Online	TemplatesÂ"	box.	Press	the	Â	"EnterÂ"
key	and	wait	for	the	program	to	display	the	list	of	templates	from	the	office	website.	Scroll	down	the	list	of	models	until	you	find	the	one	you	like,	then	click	on	the	model	to	display	a	pop-up	window	with	model	details.	Click	the	Â	"CreateÂ"	button	to	open	the	template	in	a	new	editor	window.	Open	the	Â	"FileÂ"	menu,	click	Â	"Save	AsÂ",	click	Â
"BrowseÂ",	and	then	navigate	to	the	location	where	you	want	to	save	the	new	template.	Enter	a	name	for	the	template	in	the	File	Name	field,	then	select	Â	"Publisher	TemplateÂ"	from	the	Â	"Save	as	TypeÂ"	drop-down	menu.	Click	the	Â	"SaveÂ"	button	to	save	the	template.	Navigate	to	the	Microsoft	Publisher	Templates	website	(link	under
Resources).	Type	the	name	of	the	type	of	template	you	want	to	download	in	the	field	of	then	press	“Enter”	to	display	the	list	of	templates.	Use	the	“Sort	By”	options	--	such	as	“Popularity”	--	to	sort	the	list	of	templates.	Select	the	template	to	open	its	Description	page,	then	click	the	“Download”	button	to	go	to	the	Template	Download	page.	Click	on
“Download”	“Download”	to	open	the	pop-up	download	box,	then	select	the	option	to	open	the	template	with	microsoft	publisher.	click	the	“OK”	button	to	open	the	template	in	the	editor,	and	then	open	the	“File.”	menu,	select	“Save	As”,	click	“Browse”,	and	then	go	to	the	location	where	you	want	to	save	the	file.	type	a	name	for	the	template	in	the	file
name	field,	and	then	select	«Editor	Model»	from	the	drop-down	menu	«Save	as	type.»	click	«Save»	to	save	the	model.	next	time	you	are	driving	a	car	in	a	storm,	make	sure	you	turn	off	the	cruise	control.	If	you	end	up	with	the	hydroplan,	your	cruise	control	can	make	it	much	more	dangerous.	The	cruise	control	is	a	great	feature,	especially	for	long
road	trips,	but	make	sure	to	keep	an	eye	on	the	wet	roads	and	rain.	wet	roads	are	dangerous	because	rain	water	raises	oil	and	fat	on	the	road	to	the	top	of	the	water.	This	creates	a	slippery	condition,	similar	to	the	ice	on	the	road,	but	it	can	make	a	lot	worse	if	the	tires	fail	to	trample	the	water	quickly	enough.	when	that	happens,	it	is	called
hydroplaning	and	can	happen	at	low	speeds	as	much	as	35	MPH.	Cruise	control	makes	hydroplaning	worse	trying	to	keep	your	vehicle	going	at	a	constant	speed.	it	is	possible	to	disable	it	using	brakes,	but	if	you	do	not	have	anti-lock	brakes,	press	brakes	during	the	hydroplane	will	only	make	it	worse	to	slip.	When	driving	on	wet	roads,	turn	off	the
cruise	control	and	lower	the	speed.	If	you	start	to	slip	or	do	the	airplane,	remove	the	foot	from	the	accelerator,	grab	the	steering	wheel	with	both	hands	and	head	towards	the	direction	of	the	slip.	once	you	have	some	control	you	can	fix	your	car	and	get	centered	back	in	your	lane.	Update:	Many	of	you	have	pointed	out	that	most	modern	vehicles	have
traction	control	systems	on	site	to	avoid	these	problems	when	roads	are	wet.	some	older	vehicles	do	not	have	these	types	of	systems,	but	it	should	be	noted	that	most	newer	cars.	Moreover,	speed	control	systems	vary	depending	on	the	vehicle,	but	the	danger	of	cruise	control	lies	in	the	initial	speed	and	reaction	of	"brake	shock"	that	can	occur	when	a
person	loses	control	of	his	vehicle,	especially	for	vehicles	without	anti-lock	braking	systems.	It	should	also	be	noted	that	even	if	cars	try	to	maintain	speed	during	the	cruise	control,	they	will	not	cause	your	car	to	go	faster	because	there	is	no	traction.	It	is	however	recommended	to	turn	off	the	cruise	control	and	reduce	the	speed	when	it	rains	or	the
roads	are	wet.	Rain	driving	hazards	with	cruise	control|National	safety	commission	jennifer	photoI'm	Morton.	Morton.
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