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Home	»	Microscopy	Having	been	constructed	in	the	16th	Century,	microscopes	have	revolutionized	science	with	their	ability	to	magnify	small	objects	such	as	microbial	cells,	producing	images	with	definitive	structures	that	are	identifiable	and	characterizable.	Derived	from	Greek	words	“mikrós”	meaning	“small”	and	“skópéō”	meaning	“look	at”.	
Microscopes	are	instruments	that	are	used	in	science	laboratories	to	visualize	very	minute	objects,	such	as	cells	and	microorganisms,	giving	a	contrasting	image	that	is	magnified.	Microscopes	are	made	up	of	lenses	for	magnification,	each	with	its	own	magnification	powers.	Depending	on	the	type	of	lens,	it	will	magnify	the	specimen	according	to	its
focal	strength.	Their	ability	to	function	is	because	they	have	been	constructed	with	special	components	that	enable	them	to	achieve	high	magnification	levels.	They	can	view	very	small	specimens	and	distinguish	their	structural	differences,	for	example,	the	view	of	animal	and	plant	cells	viewing	microscopic	bacterial	cells.	There	are	different	types	of
microscopes	like	light	microscope,	dark-field	microscope,	phase	contrast	microscope,	electron	microscope,	fluorescent	microscope,	etc.	Microscopes	are	generally	made	up	of	structural	parts	for	holding	and	supporting	the	microscope	and	its	components	and	the	optical	parts	that	are	used	for	magnification	and	viewing	of	the	specimen	images.
Modern	microscopes	have	additional	electronics	and	display	devices.	This	description	defines	the	parts	of	a	microscope	and	the	functions	they	perform	to	enable	the	visualization	of	specimens.	There	are	three	structural	parts	of	the	microscope	i.e.	head,	arm,	and	base.	Head	–	The	head	is	a	cylindrical	metallic	tube	that	holds	the	eyepiece	lens	at	one
end	and	connects	to	the	nose	piece	at	other	end.	It	is	also	called	a	body	tube	or	eyepiece	tube.	It	connects	the	eyepiece	lens	to	the	objective	lens.	The	light	coming	from	objectives	will	bend	inside	this	tube.	In	binocular	microscopes,	they	are	adjustable	so	that	the	viewer	can	adjust	the	eyepiece	for	maximum	visualization.	Arm	–	This	is	the	part
connecting	the	base	to	the	head	and	the	eyepiece	tube	to	the	base	of	the	microscope.	It	supports	the	head	of	the	microscope	and	is	also	used	when	carrying	the	microscope.	Some	high-quality	microscopes	have	an	articulated	arm	with	more	than	one	joint,	allowing	more	movement	of	the	microscopic	head	for	better	viewing.	Base	–	The	base	is	the
lowermost	part	of	the	microscope	that	supports	the	entire	microscope	structure.	It	provides	stability	for	the	microscope.	Illuminators,	light	switches,	and	electrical	wiring	systems	are	fitted	in	the	base.	Parts	of	a	microscope.	The	optical	parts	of	the	microscope	are	used	to	view,	magnify,	and	produce	an	image	from	a	specimen	placed	on	a	slide.	These
parts	include:	Eyepiece	–	The	eyepiece	(ocular	Lens)	is	closest	to	the	viewer’s	eye.	They	are	located	at	the	top	of	the	microscope.	This	part	is	used	to	look	at	the	specimen.	These	lenses	come	in	different	magnification	powers	from	5X	to	30X,	but	the	most	common	ocular	lenses	are	of	10X	or	15X	magnification.	They	magnify	the	image	for	the	second
time.	Eyepiece	tube	–	It’s	the	eyepiece	holder.	It	carries	the	eyepiece	just	above	the	objective	lens.	In	some	microscopes,	such	as	the	binoculars,	the	eyepiece	tube	is	flexible	and	can	be	rotated	for	maximum	visualization	for	variance	in	distance.	For	monocular	microscopes,	they	are	none	flexible.	Diopter	Adjustment	–	Diopter	Adjustment	is	a	control
knob	present	only	in	the	binocular	microscope	that	is	used	to	change	focus	on	one	eyepiece.	It	is	used	to	correct	any	difference	in	vision	and	compensate	for	the	differences	in	vision	between	the	viewer’s	two	eyes.	Nose	piece	–	A	nose	piece	is	a	movable	circular	structure	that	houses	all	the	objective	lenses.	It	is	also	called	the	revolving	turret.	It	is
connected	to	the	body	tube	and	lies	just	above	the	stage.	It	can	be	rotated	clockwise	or	counterclockwise	to	increase	or	decrease	the	magnification.	The	change	in	magnification	results	due	to	a	change	in	the	objective	lens.	Objective	lenses	–	The	objective	lens	is	the	lens	that	is	closest	to	the	specimen.	They	are	fitted	on	the	nosepiece.	A	standard
microscope	has	3	to	4	objective	lenses	of	different	magnifying	powers:	4X,	10X,	40X,	and	100X.	The	objective	lenses	first	receive	the	light	transmitted	from	the	specimen	and	magnify	the	image	for	the	first	time.	Objective	lenses	are	color-coded	and	are	of	different	sizes.	Size	and	color	depend	on	the	power	of	the	lens.	The	smallest	lens	is	of	the	lowest
power,	and	gradually,	the	longest	will	be	of	the	highest	power.	The	high	power	lenses	i.e.	40X	and	100X,	are	retractable,	i.e.,	their	end	can	be	pushed	inward.	In	most	optical	microscopes,	objective	lenses	with	100X	or	more	magnification	are	of	oil	immersion	type.	The	Adjustment	knobs	–	Adjustment	Knobs	are	the	control	knobs	used	to	focus	the
microscope	on	the	specimen.	These	knobs	are	of	two	types;	a.	Fine	Adjustment	Knob:	Fine	Adjustment	Knob	is	used	for	fine	adjustment.	It	is	a	smaller	knob	and	is	used	to	move	the	stage	up	or	down	very	slowly.	The	stage	covers	a	very	small	distance	on	each	rotation	of	the	fine	adjustment	knob.	It	is	used	to	sharpen	the	image.	It	is	mostly	used	while
viewing	under	high	power.b.	Coarse	Adjustment	Knob:	Coarse	Adjustment	Knob	is	used	for	focusing	the	image	under	low	power	magnification.	It	is	a	larger	knob	and	is	used	to	move	the	stage	up	or	down	very	rapidly.	The	stage	is	raised	or	lowered	rapidly	with	the	help	of	a	coarse	adjustment	knob.	Stage	–	This	is	the	section	in	which	the	specimen	is
placed	for	viewing.	They	have	stage	clips	that	hold	the	specimen	slides	in	place.	The	most	common	stage	is	the	mechanical	stage,	which	allows	the	control	of	the	slides	by	moving	the	slides	using	the	mechanical	knobs	on	the	stage	instead	of	moving	them	manually.	Stage	Control	Knobs	–	Stage	Control	Knobs	are	the	control	knobs	used	to	move	the
stage	mechanically.	There	are	two	knobs;	one	for	moving	left	and	right	and	the	other	for	moving	forward	and	backward.	This	will	move	the	slide	in	the	field	of	vision.	Aperture	–	This	is	a	hole	in	the	microscope	stage	through	which	the	transmitted	light	from	the	source	reaches	the	stage.	Microscopic	illuminator	–	A	microscopic	illuminator	is	a	light
source.	In	some	compound	microscopes,	a	mirror,	which	reflects	the	light	from	an	external	source	to	the	sample,	is	used.	In	other	optical	microscopes,	different	electric	bulbs	of	low	voltages	are	used	as	a	constant	light	source.	Commonly	used	illuminators	are	tungsten-halogen	lamps,	75-150W	Xenon	lamps,	tin-halide	lamps,	mercury	vapor	lamps,	etc.
The	selection	of	types	of	bulbs	is	based	on	the	requirement	of	intensity	and	wavelength	for	illumination.	Condenser	–	These	are	lenses	that	are	used	to	collect	and	focus	light	from	the	illuminator	into	the	specimen.	They	are	found	under	the	stage	next	to	the	diaphragm	of	the	microscope.	They	play	a	major	role	in	ensuring	clear,	sharp	images	are
produced	with	a	high	magnification	of	400X	and	above.	The	higher	the	magnification	of	the	condenser,	the	clearer	the	image.	More	sophisticated	microscopes	come	with	an	Abbe	condenser	that	has	a	high	magnification	of	about	1000X.	Diaphragm	–	It’s	also	known	as	the	iris.	It	is	found	under	the	stage	of	the	microscope,	and	its	primary	role	is	to
control	the	amount	of	light	that	reaches	the	specimen.	It’s	an	adjustable	apparatus,	hence	controlling	the	light	intensity	and	the	size	of	the	beam	of	light	that	gets	to	the	specimen.	For	high-quality	microscopes,	the	diaphragm	comes	attached	with	an	Abbe	condenser,	and	combined,	they	are	able	to	control	the	light	focus	and	light	intensity	that	reaches
the	specimen.	Condenser	focus	knob	–	This	is	a	knob	that	moves	the	condenser	up	or	down,	thus	controlling	the	focus	of	light	on	the	specimen.	Abbe	Condenser	–	This	condenser	specially	designed	for	high-quality	microscopes	makes	the	condenser	movable	and	allows	very	high	magnification	above	400X.	High-quality	microscopes	normally	have	a
higher	numerical	aperture	than	objective	lenses.	The	rack	stop	–	It	controls	how	far	the	stages	should	go,	preventing	the	objective	lens	from	getting	too	close	to	the	specimen	slide,	which	may	damage	the	specimen.	It	is	responsible	for	preventing	the	specimen	slide	from	coming	too	far	up	and	hitting	the	objective	lens.	Light	Switch	–	Light	Switch	is	an
electrical	control	device.	Light	switches	are	used	to	on	and	off	the	illuminator.	Brightness	Adjustment	–	The	brightness	adjustment	system	controls	the	voltage	supplied	to	the	light	bulb,	controlling	the	intensity	(brightness)	of	the	light	bulb.	Microscope	Parts	Worksheet	Microscope	Parts	Worksheet	Hints	Microscope	Parts	Worksheet	Answer	Key	In	a
simple	light	microscope,	a	thin	specimen	containing	a	slide	is	placed	on	the	microscope’s	stage.	A	beam	of	light	is	passed	through	the	condenser	to	the	specimen.	The	light	transmitted	from	the	specimen	enters	the	objective	lens.	While	passing	through	the	objectives,	the	transmitted	rays	are	spread	so	that	they	appear	to	come	from	the	bigger
objects.		The	light	is	then	focused	on	the	eyepiece	lens.	This	lens	further	magnifies	the	pre-magnified	image	coming	from	the	objectives.		Finally,	a	highly	magnified	image	can	be	observed.	Ans.	A	microscope	is	an	optical	instrument	with	one	or	more	lens	systems	that	are	used	to	get	a	clear,	magnified	image	of	minute	objects	or	structures	that	can’t
be	viewed	by	the	naked	eye.	Ans.	A	microscope	is	usually	used	for	the	study	of	microscopic	algae,	fungi,	and	biological	specimens.	Ans.	Condensers	are	lenses	that	are	used	to	collect	and	focus	light	from	the	illuminator	into	the	specimen.	They	are	found	under	the	stage	next	to	the	diaphragm	of	the	microscope.	They	play	a	major	role	in	ensuring	clear
sharp	images	are	produced	with	a	high	magnification	of	400X	and	above.	Abbe	condenser	is	a	condenser	specially	designed	for	high-quality	microscopes,	which	makes	the	condenser	to	be	movable	and	allows	very	high	magnification	of	above	400X.	High-quality	microscopes	normally	have	a	high	numerical	aperture	than	objective	lenses.	Ans.	Objective
lenses	have	a	magnification	power	of	40X	to	100X.	Ans.	The	eyepiece,	also	known	as	the	ocular	is	the	part	used	to	look	through	the	microscope.	Its	found	at	the	top	of	the	microscope.	Its	standard	magnification	is	10x	with	an	optional	eyepiece	having	magnifications	from	5X	–	30X.	Objective	Lens	are	the	major	lenses	used	for	specimen	visualization.
They	have	a	magnification	power	of	40x-100x.	There	are	about	1-	4	objective	lenses	placed	on	one	microscope,	in	that	some	are	rare	facing	and	others	face	forward.	Ans.	Rack	stop	is	included	in	the	microscope	for	preventing	the	specimen	slide	from	coming	too	far	up	and	hitting	the	objective	lens.	Ans.	The	magnification	of	a	lens	is	defined	as	the	ratio
of	the	height	of	an	image	to	the	height	of	an	object.	Microscope	magnification	measures	the	total	enlargement	of	the	image	of	an	object.	Magnification	power	is	the	product	of	eyepiece	lens	power	and	objective	lens	power.	Ans.	The	coarse	adjustment	knob	moves	the	stage	up	and	down	to	bring	the	specimen	into	focus.	The	fine	adjustment	knob	brings
the	specimen	into	sharp	focus	under	low	power	and	is	used	for	all	focusing	when	using	high-power	lenses.	1.	Ocular	Lens	(Eye	Piece)2.	Diopter	Adjustment3.	Head4.	Nose	Piece5.	Objective	Lens6.	Arm	(Carrying	Handle)7.	Mechanical	Stage8.	Stage	Clip9.	Aperture10.	Diaphragm11.	Condenser12.	Coarse	Adjustment13.	Fine	Adjustment14.	Illuminator
(Light	Source)15.	Stage	Controls16.	Base17.	Brightness	Adjustment18.	Light	Switch	1.	Illuminator	(Light	Source)2.	Diaphragm	(Iris)3.	Condenser4.	Condenser	Focus	Knob5.	Rack	Stop6.	Stage7.	Stage	Control	Knobs8.	Nose	Piece9.	Objective	Lens10.	Tube	(Head)11.	Eyepiece	(Ocular	Lens)12.	Diopter	Adjustment13.	Adjustment	Knobs	(Fine
Adjustment	Knob	and	Coarse	Adjustment	Knob)14.	Arm15.	Base16.	Light	Switch17.	Brightness	Adjustment	Microbiology	by	Lansing	M.	Prescott	(5th	Edition)	microscope	|	Types,	Parts,	History,	Diagram,	&	Facts	|	BritannicaParts	of	the	Microscope	with	Labeling	(also	Free	Printouts)	–	Laboratoryinfo.com	Parts	of	a	Microscope	–	The	Comprehensive
Guide	–	Microscope	and	Laboratory	Equipment	Reviews	(microscopespot.com)	Microscope:	Definition,	Types,	Uses,	Parts	&	Examples	|	Toppr	Simple	Microscope	Definition,	Magnification,	Parts	And	Uses	(byjus.com)	Phase	Contrast	Microscope	–	Definition,	Principle,	Parts,	Uses	(learninsta.com)	What	is	Fluorescence	Microscopy?	Definition,	Principle,
Fluorescence	&	Parts	–	Biology	Reader	DARK	FIELD	MICROSCOPE:	CHARACTERISTICS,	PARTS,	FUNCTIONS	–	SCIENCE	(warbletoncouncil.org)	Dissecting	Stereo	Microscope	Parts	and	Functions	(microscopemaster.com)	About	Author	Historians	credit	the	invention	of	the	compound	microscope	to	the	Dutch	spectacle	maker,	Zacharias	Janssen,
around	the	year	1590	(more	history	here).	The	compound	microscope	uses	lenses	and	light	to	enlarge	the	image	and	is	also	called	an	optical	or	light	microscope	(versus	an	electron	microscope).	The	simplest	optical	microscope	is	the	magnifying	glass	and	is	good	to	about	ten	times	(10x)	magnification.	The	compound	microscope	has	two	systems	of
lenses	for	greater	magnification:	1.	Ocular	eyepiece	lens	to	look	through.	2.	Objective	lens,	closest	to	the	object.	Before	purchasing	or	using	a	compound	microscope,	it	is	important	to	know	the	functions	of	each	part.	This	information	is	presented	below.	Links	will	take	you	to	additional	information	and	images.	The	Functions	&	Parts	of	a	Microscope
What	are	the	Parts	of	a	Microscope?	Eyepiece	Lens:	the	lens	at	the	top	that	you	look	through,	usually	10x	or	15x	power.	Tube:	Connects	the	eyepiece	to	the	objective	lenses.	Arm:	Supports	the	tube	and	connects	it	to	the	base.	Base:	The	bottom	of	the	microscope,	used	for	support.	Illuminator:	A	steady	light	source	(110	volts)	used	in	place	of	a	mirror.
If	your	microscope	has	a	mirror,	it	is	used	to	reflect	light	from	an	external	light	source	up	through	the	bottom	of	the	stage.	Stage	with	Stage	Clips:	The	flat	platform	where	you	place	your	slides.	Stage	clips	hold	the	slides	in	place.	If	your	microscope	has	a	mechanical	stage,	you	will	be	able	to	move	the	slide	around	by	turning	two	knobs.	One	moves	it
left	and	right,	the	other	moves	it	up	and	down.	Revolving	Nosepiece	or	Turret:	This	is	the	part	of	the	microscope	that	holds	two	or	more	objective	lenses	and	can	be	rotated	to	easily	change	power.	Objective	Lenses:	Usually	you	will	find	3	or	4	objective	lenses	on	a	microscope.	They	almost	always	consist	of	4x,	10x,	40x	and	100x	powers.	When	coupled
with	a	10x	(most	common)	eyepiece	lens,	total	magnification	is	40x	(4x	times	10x),	100x	,	400x	and	1000x.	To	have	good	resolution	at	1000x,	you	will	need	a	relatively	sophisticated	microscope	with	an	Abbe	condenser.	An	Abbe	condenser	is	composed	of	two	lenses	that	control	the	light	that	passes	through	the	specimen	before	entering	the	objective
lens	on	the	microscope.	The	shortest	lens	is	the	lowest	power,	the	longest	one	is	the	lens	with	the	greatest	power.	Lenses	are	color	coded	and	if	built	to	DIN	standards	are	interchangeable	between	microscopes.	"DIN"	is	an	abbreviation	of	"Deutsche	Industrial	Normen".	This	is	a	German	standard	that	has	been	adopted	internationally	as	an	optical
standard	used	in	most	quality	microscopes.	A	typical	DIN	standard	microscope	objective	lens	has	a	0.7965"	(20.1mm)	diameter	threads,	36	TPI	(threads	per	inch),	and	a	55º	Whitworth.	Many	high	power	objective	lenses	are	retractable	(i.e.	40XR).	This	means	that	if	they	hit	a	slide,	the	end	of	the	lens	will	push	in	(spring	loaded)	thereby	protecting	the
lens	and	the	slide.	All	good	quality	microscopes	have	achromatic,	parcentered,	parfocal	lenses.	Rack	Stop:	This	is	an	adjustment	that	determines	how	close	the	objective	lens	can	get	to	the	slide.	It	is	set	at	the	factory	and	keeps	students	from	cranking	the	high	power	objective	lens	down	into	the	slide	and	breaking	things.	You	would	only	need	to	adjust
this	if	you	were	using	very	thin	slides	and	you	weren't	able	to	focus	on	the	specimen	at	high	power.	(Tip:	If	you	are	using	thin	slides	and	can't	focus,	rather	than	adjust	the	rack	stop,	place	a	clear	glass	slide	under	the	original	slide	to	raise	it	a	bit	higher).	Condenser	Lens:	The	purpose	of	the	condenser	lens	is	to	focus	the	light	onto	the	specimen.
Condenser	lenses	are	most	useful	at	the	highest	powers	(400x	and	above).	Microscopes	with	in-stage	condenser	lenses	render	a	sharper	image	than	those	with	no	lens	(at	400x).	If	your	microscope	has	a	maximum	power	of	400x,	you	will	get	the	maximum	benefit	by	using	a	condenser	lenses	rated	at	0.65	NA	or	greater.	0.65	NA	condenser	lenses	may
be	mounted	in	the	stage	and	work	quite	well.	A	big	advantage	to	a	stage	mounted	lens	is	that	there	is	one	less	focusing	item	to	deal	with.	If	you	go	to	1000x	then	you	should	have	a	condenser	lens	with	an	N.A.	of	1.25	or	greater.	All	of	our	1000x	microscopes	use	1.25	Abbe	condenser	lens	systems.	The	Abbe	condenser	lens	can	be	moved	up	and	down.
It	is	set	very	close	to	the	slide	at	1000x	and	moved	further	away	at	the	lower	powers.	Diaphragm	or	Iris:	Many	microscopes	have	a	rotating	disk	under	the	stage.	This	diaphragm	has	different	sized	holes	and	is	used	to	vary	the	intensity	and	size	of	the	cone	of	light	that	is	projected	upward	into	the	slide.	There	is	no	set	rule	regarding	which	setting	to
use	for	a	particular	power.	Rather,	the	setting	is	a	function	of	the	transparency	of	the	specimen,	the	degree	of	contrast	you	desire	and	the	particular	objective	lens	in	use.	How	to	Focus	Your	Microscope:	The	proper	way	to	focus	a	microscope	is	to	start	with	the	lowest	power	objective	lens	first	and	while	looking	from	the	side,	crank	the	lens	down	as
close	to	the	specimen	as	possible	without	touching	it.	Now,	look	through	the	eyepiece	lens	and	focus	upward	only	until	the	image	is	sharp.	If	you	can't	get	it	in	focus,	repeat	the	process	again.	Once	the	image	is	sharp	with	the	low	power	lens,	you	should	be	able	to	simply	click	in	the	next	power	lens	and	do	minor	adjustments	with	the	focus	knob.	If
your	microscope	has	a	fine	focus	adjustment,	turning	it	a	bit	should	be	all	that's	necessary.	Continue	with	subsequent	objective	lenses	and	fine	focus	each	time.	If	you	are	unsure	of	the	parts	and	functions	of	your	microscope,	contact	Microscope	World.	This	page	has	activities	and	free	printouts	for	labeling	parts	of	the	microscope.	What	is	the
Difference	Between	Compound	Microscope	Parts	And	Other	Microscope	Parts?	Compound	microscopes	and	other	types	of	microscopes	differ	in	their	design	and	functionality.	Here	are	the	key	differences	between	compound	microscope	parts	and	those	of	other	microscopes:	Objective	Lenses:	Compound	microscopes	have	multiple	objective	lenses
mounted	on	a	rotating	nosepiece,	typically	with	magnifications	ranging	from	4x	to	100x	or	higher.	Other	microscopes,	such	as	dissecting	or	stereo	microscopes,	usually	have	fixed	magnification	lenses.	Eyepiece/Ocular:	Compound	microscopes	commonly	have	a	pair	of	eyepieces	that	provide	binocular	vision.	Other	microscopes	may	have	a	single
eyepiece	or	sometimes	no	eyepieces	at	all.	Magnification:	Compound	microscopes	are	designed	for	higher	magnifications,	typically	used	for	observing	microscopic	details.	Other	microscopes	may	have	lower	magnification	capabilities,	suitable	for	larger	specimens	or	samples.	Illumination:	Compound	microscopes	often	have	built-in	illumination
systems,	such	as	a	substage	light	source,	condenser,	and	diaphragm,	to	provide	transmitted	light	through	the	specimen.	Other	microscopes,	like	dissecting	or	fluorescence	microscopes,	may	utilize	different	lighting	techniques	or	illumination	configurations.	Sample	Size	and	Depth	of	Field:	Compound	microscopes	are	designed	to	observe	thin,
transparent	specimens	placed	on	glass	slides.	They	offer	a	narrow	depth	of	field,	allowing	clear	focus	on	one	plane	at	a	time.	Other	microscopes,	like	stereo	or	electron	microscopes,	can	accommodate	larger	specimens	or	samples	with	more	depth,	providing	a	wider	depth	of	field.	Applications:	Compound	microscopes	are	commonly	used	in	fields	such
as	biology,	medicine,	and	research,	where	detailed	examination	of	small	structures	is	required.	Other	microscopes,	such	as	stereo	microscopes,	are	utilized	for	examining	larger	objects	or	conducting	dissections.	Electron	microscopes	are	used	for	high-resolution	imaging	of	nanoscale	structures.	It's	important	to	note	that	the	term	"other	microscope
parts"	is	quite	broad	and	can	include	various	microscope	types	with	different	designs	and	features.	The	above	differences	are	generalized	and	may	not	apply	to	every	microscope	outside	the	category	of	compound	microscopes.	Related	Articles:	Microscope	Objective	Lenses	Types	of	Microscopes	Infographic	on	the	History	of	the	Microscope
background	column	At	EVIDENT,	innovation	and	exploration	are	at	the	heart	of	what	we	do.	With	our	commitment	to	understanding	the	ways	our	customers	see	the	world,	we	work	to	help	them	discover	all	that’s	possible	to	make	the	world	healthier	and	safer.	Learn	More	page	Hope	for	Hearing	Loss	column	Most	hearing	loss—a	condition	that	affects
500	million	people—is	caused	by	damage	to	sensory	hair	cells	which	do	not	naturally	regenerate.	Discovering	a	way	to	regenerate	these	cells—and	restore	hearing	to	the	deaf—is	the	ultimate	goal	of	Dr.	James	Hudspeth	and	his	team	at	the	Laboratory	of	Sensory	Neuroscience	at	The	Rockefeller	University	in	New	York	City.	Learn	More	column	page
Fueling	New	Breakthroughs	column	Every	day,	breakthrough	work	is	taking	place	at	life	science	research	universities	around	the	world—work	that	could	lead	to	important	discoveries	in	cancer	treatment,	cell	biology,	or	tissue	engineering.	Housing	some	of	our	most	advanced	microscopy	systems,	Evident	Discovery	Centers	are	allowing	these
institutes	to	continue	to	inspire,	innovate,	and	excel.	Learn	More	column	page	Unlocking	the	Mysteries	of	DNA	column	Up	to	two-thirds	of	all	cancers	are	caused	by	biological	errors	during	the	body’s	DNA	replication.	Exactly	how	these	cells	duplicate	has	been	a	source	of	debate	among	DNA	researchers	for	decades.	With	the	help	of	AI-powered
microscopic	imaging,	this	DNA	paradox	has	been	solved.	Learn	More	column	page	Capturing	Beauty	of	Cosmic	Proportions	column	According	to	Igor	Siwanowicz,	much	of	what	we	see	each	day	in	nature	can	begin	to	seem	commonplace	to	a	lot	of	us.	But	when	we	extend	ourselves	beyond	the	naked	eye,	the	natural	forms	we	are	familiar	with	begin	to
become	more	abstract—even	confusing.	Learn	More	column	The	world	of	scientific	discovery	heavily	relies	on	the	powerful	tool	known	as	the	microscope.	This	remarkable	instrument	may	seem	deceptively	simple,	but	it	is	a	complex	symphony	of	various	parts	and	components	working	together	harmoniously.	Each	component	plays	a	crucial	role	in
unlocking	the	secrets	of	the	microscopic	world.	From	the	eyepiece	to	the	objective	lens,	the	stage,	and	the	illuminator,	every	piece	of	the	microscope	has	a	specific	function	that	contributes	to	the	clarity	and	precision	of	the	observed	images.The	condenser,	for	example,	gathers	and	focuses	light	onto	the	specimen,	while	the	diaphragm	controls	the
intensity	and	direction	of	the	light.	Without	these	components	working	in	perfect	harmony,	scientific	discoveries	ranging	from	studying	cells	to	examining	microorganisms	would	not	be	possible.	This	article	delves	into	the	symphony	of	microscope	parts,	exploring	how	each	component	plays	a	vital	role	in	scientific	discovery.	Whether	you	are	a
seasoned	scientist	or	fascinated	by	the	world	of	microscopy,	join	us	as	we	explore	the	intricate	details	of	this	extraordinary	tool	and	its	impact	on	unraveling	the	mysteries	of	the	microscopic	realm.The	microscope	was	developed	in	the	16th	century.	Antony	van	Leeuwenhoek	made	the	first	modern	microscope.	He	is	also	known	as	the	father	of
microscopy.	Microscopy	is	the	technical	term	in	which	the	microscope	is	used	for	investigation.Do	you	know?Antoni	van	Leeuwenhoek	is	the	first	person	to	see	bacteria.There	are	different	types	of	microscopes	based	on	their	working	mechanism	and	functions,	but	the	microscopes	can	be	broadly	classified	into;Light	(optical)	microscope	andElectron
microscopeLight	microscopes	are	used	to	examine	cells	at	relatively	low	magnifications.	Magnifications	of	about	2000X	are	the	upper	limit	for	light	microscopes.	The	highest	resolution	of	a	light	microscope	is	about	0.2	μm.	The	use	of	blue	light	to	illuminate	a	specimen	gives	the	highest	resolution.	It	is	because	blue	light	is	of	a	shorter	wavelength	than
white	or	red	light.	For	this	reason,	many	light	microscopes	come	fitted	with	a	blue	filter	over	the	condenser	lens	to	improve	resolution.The	common	light	microscope	used	in	the	laboratory	is	called	a	compound	microscope.	It	is	because	it	contains	two	types	of	lenses;	ocular	and	objective.	The	ocular	lens	is	the	lens	close	to	the	eye,	and	the	objective
lens	is	the	lens	close	to	the	object.	These	lenses	work	together	to	magnify	the	image	of	an	object.	There	are	twelve	parts	in	a	compound	microscope.	They	are	as	follows:		Parts	of	Binocular	Medical	Microscope	with	built-in	IlluminationA	mirror	or	electric	bulb	is	provided	as	the	source	of	light	rays.	The	function	of	the	mirror	is	to	provide	reflected	light
from	a	lamp	or	sunlight.	Most	microscopes	today	have	built-in	lamps	that	provide	necessary	illumination.You	can	turn	on	and	off	the	light	source	using	a	switch	and	adjust	the	illumination	intensity	by	turning	the	light	adjustment	knob.	This	knob	is	calibrated	with	a	scale	of	1	to	10;	1	is	low	intensity,	and	10	is	high	intensity.Many	microscopes	have	a
rotating	disk	under	the	stage	known	as	the	diaphragm	or	iris.	The	diaphragm	has	different-sized	holes	that	control	the	amount	of	light	passing	through	it.	Based	on	the	transparency	of	the	specimen,	adjustment	of	the	diaphragm	setting	to	achieve	a	needed	degree	of	contrast	is	possible.Iris	is	used	to	increase	or	reducing	the	condenser	aperture.	Iris	is
closed	for	about	two-thirds	for	10X	objective,	Iris	is	open	more	for	40X	objective,	and	iris	is	fully	open	for	100X	objective.	One	should	use	lamp	brightness	control,	not	the	iris,	to	reduce	the	illumination	intensity.	If	the	condenser	aperture	is	closed	too	much,	there	will	be	a	loss	of	detail	(resolution)	in	the	image.Beneath	the	stage	is	a	group	of	lenses
that	comprise	the	condenser.	The	condenser	accepts	parallel	light	rays	produced	by	an	illuminator	and	condenses	them	into	a	strong	beam.	It	causes	light	rays	from	the	light	source	to	converge	on	the	microscopic	slide.	The	clarity	of	the	image	increases	with	the	higher	magnification	of	the	condenser.For	routine	transmitted	light	microscopy	following
type	of	condenser	and	fittings	are	recommended.Abb	type	condenser	with	iris	diaphragmFacility	to	center	the	condenser	in	its	mount	unless	precentered	by	the	manufacturer.Fitted	with	a	filter	holder	of	the	swing-out	type.Abbe	condenser	is	present	in	the	more	sophisticated	microscopes	with	a	higher	magnification	of	1000X.	The	condenser	focus
knob	helps	in	the	up-down	movement	of	the	condenser	and	aids	in	controlling	the	focus	of	light	on	the	specimen.	It	is	the	hole	present	in	the	microscopic	stage.	Through	the	aperture,	the	transmitted	light	reaches	the	stage	from	the	source.The	stage	is	a	flat	platform	positioned	about	halfway	up	the	arm.	It	is	the	part	that	holds	the	slides	in	place	using
simple	or	mechanical	stage	clips	and	enables	them	to	be	examined	in	a	controlled	way.	The	specimen	can	be	moved	systematically	up	and	down	and	across	the	stage,	i.e.,	X	and	Y	movements.The	stage	is	moved	up	or	down	using	a	sub-stage	adjustment	knob.	An	operator	can	move	the	slide	around	during	a	microscopic	examination	using	stage	control
knobs.	An	integral,	smooth-running	mechanical	stage,	preferably	with	vernier	scales	to	enable	specimens	to	be	easily	located,	is	needed	for	smooth	microscopic	operations	in	a	laboratory.These	are	primary	lenses	that	magnify	the	specimens.	Four	objective	lenses	are	present	in	the	compound	light	microscope.	The	shortest	lens	has	the	lowest	power.
Similarly,	the	longest	one	is	the	lens	with	the	greatest	power.	The	higher	power	objective	lenses	are	retractable,	i.e.,	when	they	hit	a	slide,	the	end	of	the	lens	will	push	in,	thereby	protecting	the	lens	and	the	slide.Objective	lens	of	a	microscope(4X):	It	is	a	scanning	objective	lens.	It	also	provides	the	lowest	magnification	power	of	all	objective	lenses.
(10X):	It	is	a	low-power	lens.	Lower	magnifications	locate	specimen	samples	in	certain	areas	on	a	microscope	slide.(40	X):	It	is	a	high-power	lens.	40X	objective	lens	is	applicable	for	examination	of	wet	preparations	e.g,	hanging	drop,	and	ova	and	cyst	examination	in	the	stool.(100	X):	It	is	the	oil-immersion	lens.	The	lenses	on	which	oil	is	used	are
called	oil-immersion	lenses.	Visualization	of	bacteria	generally	requires	immersion	oil	with	100X	objective	(i.e.	total	magnification	of	1000X).	Magnification	of	1000X	is	sufficient	for	the	visualization	of	fungi,	most	parasites,	and	bacteria	but	is	not	enough	for	observing	viruses	that	require	magnification	of	100,000X	or	more.	Electron	microscope
provides	such	magnification.Most	ocular	lens	magnifies	the	image	ten	times.	So	the	total	magnification	of	a	microscope	is	calculated	by	multiplying	the	power	of	the	objective	lens	by	the	power	of	the	eyepiece	(10x).	For	example,	if	you	are	observing	an	object	by	a	scanning	objective	lens	(4x),	you	are	observing	a	40	times	magnified	image	(10x
eyepiece	lens	multiplied	by	4x	scanning	objective	lens).It	transmits	the	image	from	the	objective	lens	to	the	ocular	lens.	Ocular	lens	of	a	microscopeIt	is	located	at	the	top	of	the	microscope,	and	the	ocular	lens	or	eyepiece	lens	is	used	to	look	through	the	specimen.	It	also	magnifies	the	image	formed	by	the	objective	lens,	usually	ten	times	(10x)	or	15
times	(15x).	Usually,	a	microscope	has	an	eyepiece	of	10x	magnification	power.	Advanced	microscopes	have	eyepieces	for	both	eyes	and	are	called	binocular	microscopes.A	binocular	microscope	lets	the	user	see	the	image	with	both	eyes	at	once.	It	improves	the	quality	of	microscopical	work	as	it	is	more	restful,	particularly	when	examining	specimens
for	prolonged	periods.The	eyepiece	tube,	also	known	as	the	eyepiece	holder,	holds	the	eyepiece	lens	together.	They	are	flexible	in	the	binocular	microscope	that	rotates	for	maximum	visualization.	They	are	not	flexible	in	the	monocular	microscopes.Revolving	Nose	PieceThe	revolving	nosepiece	holds	several	objective	lenses	of	varying	magnification.	It
is	movable,	and	the	user	can	rotate	it	to	achieve	desired	magnification	levels.	Ideally,	a	microscope	should	be	parfocal,	i.e.	the	image	should	remain	focused	when	objectives	are	changed.Coarse	Adjustment	KnobThe	coarse	adjustment	knob	located	in	the	arm	of	a	microscope	moves	the	stage	up	and	down	to	bring	the	specimen	into	focus.	The	coarse
adjustment	helps	to	get	the	first	focus.	The	gearing	mechanism	of	the	adjustment	produces	a	large	vertical	movement	of	the	stage	with	only	a	partial	revolution	of	the	knob.	Because	of	this,	the	coarse	adjustment	should	only	be	used	with	low	power	(4x	and	10x	objectives)	and	never	with	high	power	lenses	(40x	and	100x).Coarse	and	fine	adjustment
knob	of	a	microscopeFine	Adjustment	KnobA	fine	adjustment	knob	is	generally	present	inside	the	coarse	adjustment	knob.	It	helps	in	bringing	the	specimen	into	sharp	focus	under	lower	power.	It	also	helps	for	overall	focusing	when	using	a	high-power	lens.The	arm	of	the	microscope	supports	the	tube	and	connects	it	with	the	base.	The	arm	as	well	as
the	base	help	to	carry	the	microscope.	In	the	case	of	high-quality	microscopes,		an	articulated	arm	with	more	than	one	joint	is	present.The	base	is	the	bottom	of	a	microscope.	It	helps	to	support	the	microscope.	A	microscopic	illuminator	is	also	present	in	it.In	summary,	the	parts	of	the	microscope	and	their	functions	are	explained	below	in	the
table:Name	of	the	partsFunction	Arm	(limb)Connects	ocular	tube	and	base.	It	also	helps	carry	the	microscopeBaseProvides	support	to	help	microscope	stand	uprightCoarse	adjustment	knobsFocus	of	image	under	high	power	and	moving	the	stage	up	and	down.	CondenserForming	a	cone	of	all	the	dispersed	light	rays	from	the	illuminatorDiaphragm
(Iris)Controls	the	intensity	of	illuminating	lightEyepiece	(ocular	lens)Magnification	of	image	produced	by	objective	lensFine	adjustment	knobsFocus	the	image	when	viewing	under	high	powerIlluminatorProvides	high-intensity	light	at	the	field	apertureMirrorReflects	light	from	an	external	sourceObjective	lensPrimary	magnifier	of	microscopeOcular
tube	Maintains	the	correct	distance	between	the	ocular	and	objective	lensRevolving	nose	pieceHolds	the	objective	lens.	Its	rotation	helps	to	change	the	power	of	the	objective	lensStagePlace	for	holding	sampleStage	clips	Keeps	the	slide	with	a	specimen	in	place	on	the	stageDownload	the	PDF	of	the	given	Binocular	Microscope	and	label	its
parts.Download	Microscope	Parts	WorksheetReferences	and	further	readingsMadigan,	M.	T.,	Martinko,	J.	M.,	Stahl,	D.	A.,	&	Clark,	D.	P.	(2011).	BROCK	Biology	of	Microorganisms	(13thedition).	Benjamin	Cumming.Prescott,	L.	M.	(2002).	Microbiology	(5th	edition).	The	McGraw-Hill	Companies.Abramowitz,	M.,	&	Davidson,	M.	Eyepieces	(Oculars).
Evident.	Retrieved	6	June	2022,	from	.	Home	»	Microscopy	Having	been	constructed	in	the	16th	Century,	microscopes	have	revolutionized	science	with	their	ability	to	magnify	small	objects	such	as	microbial	cells,	producing	images	with	definitive	structures	that	are	identifiable	and	characterizable.	Derived	from	Greek	words	“mikrós”	meaning	“small”
and	“skópéō”	meaning	“look	at”.		Microscopes	are	instruments	that	are	used	in	science	laboratories	to	visualize	very	minute	objects,	such	as	cells	and	microorganisms,	giving	a	contrasting	image	that	is	magnified.	Microscopes	are	made	up	of	lenses	for	magnification,	each	with	its	own	magnification	powers.	Depending	on	the	type	of	lens,	it	will
magnify	the	specimen	according	to	its	focal	strength.	Their	ability	to	function	is	because	they	have	been	constructed	with	special	components	that	enable	them	to	achieve	high	magnification	levels.	They	can	view	very	small	specimens	and	distinguish	their	structural	differences,	for	example,	the	view	of	animal	and	plant	cells	viewing	microscopic
bacterial	cells.	There	are	different	types	of	microscopes	like	light	microscope,	dark-field	microscope,	phase	contrast	microscope,	electron	microscope,	fluorescent	microscope,	etc.	Microscopes	are	generally	made	up	of	structural	parts	for	holding	and	supporting	the	microscope	and	its	components	and	the	optical	parts	that	are	used	for	magnification
and	viewing	of	the	specimen	images.	Modern	microscopes	have	additional	electronics	and	display	devices.	This	description	defines	the	parts	of	a	microscope	and	the	functions	they	perform	to	enable	the	visualization	of	specimens.	There	are	three	structural	parts	of	the	microscope	i.e.	head,	arm,	and	base.	Head	–	The	head	is	a	cylindrical	metallic	tube
that	holds	the	eyepiece	lens	at	one	end	and	connects	to	the	nose	piece	at	other	end.	It	is	also	called	a	body	tube	or	eyepiece	tube.	It	connects	the	eyepiece	lens	to	the	objective	lens.	The	light	coming	from	objectives	will	bend	inside	this	tube.	In	binocular	microscopes,	they	are	adjustable	so	that	the	viewer	can	adjust	the	eyepiece	for	maximum
visualization.	Arm	–	This	is	the	part	connecting	the	base	to	the	head	and	the	eyepiece	tube	to	the	base	of	the	microscope.	It	supports	the	head	of	the	microscope	and	is	also	used	when	carrying	the	microscope.	Some	high-quality	microscopes	have	an	articulated	arm	with	more	than	one	joint,	allowing	more	movement	of	the	microscopic	head	for	better
viewing.	Base	–	The	base	is	the	lowermost	part	of	the	microscope	that	supports	the	entire	microscope	structure.	It	provides	stability	for	the	microscope.	Illuminators,	light	switches,	and	electrical	wiring	systems	are	fitted	in	the	base.	Parts	of	a	microscope.	The	optical	parts	of	the	microscope	are	used	to	view,	magnify,	and	produce	an	image	from	a
specimen	placed	on	a	slide.	These	parts	include:	Eyepiece	–	The	eyepiece	(ocular	Lens)	is	closest	to	the	viewer’s	eye.	They	are	located	at	the	top	of	the	microscope.	This	part	is	used	to	look	at	the	specimen.	These	lenses	come	in	different	magnification	powers	from	5X	to	30X,	but	the	most	common	ocular	lenses	are	of	10X	or	15X	magnification.	They
magnify	the	image	for	the	second	time.	Eyepiece	tube	–	It’s	the	eyepiece	holder.	It	carries	the	eyepiece	just	above	the	objective	lens.	In	some	microscopes,	such	as	the	binoculars,	the	eyepiece	tube	is	flexible	and	can	be	rotated	for	maximum	visualization	for	variance	in	distance.	For	monocular	microscopes,	they	are	none	flexible.	Diopter	Adjustment	–
Diopter	Adjustment	is	a	control	knob	present	only	in	the	binocular	microscope	that	is	used	to	change	focus	on	one	eyepiece.	It	is	used	to	correct	any	difference	in	vision	and	compensate	for	the	differences	in	vision	between	the	viewer’s	two	eyes.	Nose	piece	–	A	nose	piece	is	a	movable	circular	structure	that	houses	all	the	objective	lenses.	It	is	also
called	the	revolving	turret.	It	is	connected	to	the	body	tube	and	lies	just	above	the	stage.	It	can	be	rotated	clockwise	or	counterclockwise	to	increase	or	decrease	the	magnification.	The	change	in	magnification	results	due	to	a	change	in	the	objective	lens.	Objective	lenses	–	The	objective	lens	is	the	lens	that	is	closest	to	the	specimen.	They	are	fitted	on
the	nosepiece.	A	standard	microscope	has	3	to	4	objective	lenses	of	different	magnifying	powers:	4X,	10X,	40X,	and	100X.	The	objective	lenses	first	receive	the	light	transmitted	from	the	specimen	and	magnify	the	image	for	the	first	time.	Objective	lenses	are	color-coded	and	are	of	different	sizes.	Size	and	color	depend	on	the	power	of	the	lens.	The
smallest	lens	is	of	the	lowest	power,	and	gradually,	the	longest	will	be	of	the	highest	power.	The	high	power	lenses	i.e.	40X	and	100X,	are	retractable,	i.e.,	their	end	can	be	pushed	inward.	In	most	optical	microscopes,	objective	lenses	with	100X	or	more	magnification	are	of	oil	immersion	type.	The	Adjustment	knobs	–	Adjustment	Knobs	are	the	control
knobs	used	to	focus	the	microscope	on	the	specimen.	These	knobs	are	of	two	types;	a.	Fine	Adjustment	Knob:	Fine	Adjustment	Knob	is	used	for	fine	adjustment.	It	is	a	smaller	knob	and	is	used	to	move	the	stage	up	or	down	very	slowly.	The	stage	covers	a	very	small	distance	on	each	rotation	of	the	fine	adjustment	knob.	It	is	used	to	sharpen	the	image.
It	is	mostly	used	while	viewing	under	high	power.b.	Coarse	Adjustment	Knob:	Coarse	Adjustment	Knob	is	used	for	focusing	the	image	under	low	power	magnification.	It	is	a	larger	knob	and	is	used	to	move	the	stage	up	or	down	very	rapidly.	The	stage	is	raised	or	lowered	rapidly	with	the	help	of	a	coarse	adjustment	knob.	Stage	–	This	is	the	section	in
which	the	specimen	is	placed	for	viewing.	They	have	stage	clips	that	hold	the	specimen	slides	in	place.	The	most	common	stage	is	the	mechanical	stage,	which	allows	the	control	of	the	slides	by	moving	the	slides	using	the	mechanical	knobs	on	the	stage	instead	of	moving	them	manually.	Stage	Control	Knobs	–	Stage	Control	Knobs	are	the	control
knobs	used	to	move	the	stage	mechanically.	There	are	two	knobs;	one	for	moving	left	and	right	and	the	other	for	moving	forward	and	backward.	This	will	move	the	slide	in	the	field	of	vision.	Aperture	–	This	is	a	hole	in	the	microscope	stage	through	which	the	transmitted	light	from	the	source	reaches	the	stage.	Microscopic	illuminator	–	A	microscopic
illuminator	is	a	light	source.	In	some	compound	microscopes,	a	mirror,	which	reflects	the	light	from	an	external	source	to	the	sample,	is	used.	In	other	optical	microscopes,	different	electric	bulbs	of	low	voltages	are	used	as	a	constant	light	source.	Commonly	used	illuminators	are	tungsten-halogen	lamps,	75-150W	Xenon	lamps,	tin-halide	lamps,
mercury	vapor	lamps,	etc.	The	selection	of	types	of	bulbs	is	based	on	the	requirement	of	intensity	and	wavelength	for	illumination.	Condenser	–	These	are	lenses	that	are	used	to	collect	and	focus	light	from	the	illuminator	into	the	specimen.	They	are	found	under	the	stage	next	to	the	diaphragm	of	the	microscope.	They	play	a	major	role	in	ensuring
clear,	sharp	images	are	produced	with	a	high	magnification	of	400X	and	above.	The	higher	the	magnification	of	the	condenser,	the	clearer	the	image.	More	sophisticated	microscopes	come	with	an	Abbe	condenser	that	has	a	high	magnification	of	about	1000X.	Diaphragm	–	It’s	also	known	as	the	iris.	It	is	found	under	the	stage	of	the	microscope,	and
its	primary	role	is	to	control	the	amount	of	light	that	reaches	the	specimen.	It’s	an	adjustable	apparatus,	hence	controlling	the	light	intensity	and	the	size	of	the	beam	of	light	that	gets	to	the	specimen.	For	high-quality	microscopes,	the	diaphragm	comes	attached	with	an	Abbe	condenser,	and	combined,	they	are	able	to	control	the	light	focus	and	light
intensity	that	reaches	the	specimen.	Condenser	focus	knob	–	This	is	a	knob	that	moves	the	condenser	up	or	down,	thus	controlling	the	focus	of	light	on	the	specimen.	Abbe	Condenser	–	This	condenser	specially	designed	for	high-quality	microscopes	makes	the	condenser	movable	and	allows	very	high	magnification	above	400X.	High-quality
microscopes	normally	have	a	higher	numerical	aperture	than	objective	lenses.	The	rack	stop	–	It	controls	how	far	the	stages	should	go,	preventing	the	objective	lens	from	getting	too	close	to	the	specimen	slide,	which	may	damage	the	specimen.	It	is	responsible	for	preventing	the	specimen	slide	from	coming	too	far	up	and	hitting	the	objective	lens.
Light	Switch	–	Light	Switch	is	an	electrical	control	device.	Light	switches	are	used	to	on	and	off	the	illuminator.	Brightness	Adjustment	–	The	brightness	adjustment	system	controls	the	voltage	supplied	to	the	light	bulb,	controlling	the	intensity	(brightness)	of	the	light	bulb.	Microscope	Parts	Worksheet	Microscope	Parts	Worksheet	Hints	Microscope
Parts	Worksheet	Answer	Key	In	a	simple	light	microscope,	a	thin	specimen	containing	a	slide	is	placed	on	the	microscope’s	stage.	A	beam	of	light	is	passed	through	the	condenser	to	the	specimen.	The	light	transmitted	from	the	specimen	enters	the	objective	lens.	While	passing	through	the	objectives,	the	transmitted	rays	are	spread	so	that	they
appear	to	come	from	the	bigger	objects.		The	light	is	then	focused	on	the	eyepiece	lens.	This	lens	further	magnifies	the	pre-magnified	image	coming	from	the	objectives.		Finally,	a	highly	magnified	image	can	be	observed.	Ans.	A	microscope	is	an	optical	instrument	with	one	or	more	lens	systems	that	are	used	to	get	a	clear,	magnified	image	of	minute
objects	or	structures	that	can’t	be	viewed	by	the	naked	eye.	Ans.	A	microscope	is	usually	used	for	the	study	of	microscopic	algae,	fungi,	and	biological	specimens.	Ans.	Condensers	are	lenses	that	are	used	to	collect	and	focus	light	from	the	illuminator	into	the	specimen.	They	are	found	under	the	stage	next	to	the	diaphragm	of	the	microscope.	They
play	a	major	role	in	ensuring	clear	sharp	images	are	produced	with	a	high	magnification	of	400X	and	above.	Abbe	condenser	is	a	condenser	specially	designed	for	high-quality	microscopes,	which	makes	the	condenser	to	be	movable	and	allows	very	high	magnification	of	above	400X.	High-quality	microscopes	normally	have	a	high	numerical	aperture
than	objective	lenses.	Ans.	Objective	lenses	have	a	magnification	power	of	40X	to	100X.	Ans.	The	eyepiece,	also	known	as	the	ocular	is	the	part	used	to	look	through	the	microscope.	Its	found	at	the	top	of	the	microscope.	Its	standard	magnification	is	10x	with	an	optional	eyepiece	having	magnifications	from	5X	–	30X.	Objective	Lens	are	the	major
lenses	used	for	specimen	visualization.	They	have	a	magnification	power	of	40x-100x.	There	are	about	1-	4	objective	lenses	placed	on	one	microscope,	in	that	some	are	rare	facing	and	others	face	forward.	Ans.	Rack	stop	is	included	in	the	microscope	for	preventing	the	specimen	slide	from	coming	too	far	up	and	hitting	the	objective	lens.	Ans.	The
magnification	of	a	lens	is	defined	as	the	ratio	of	the	height	of	an	image	to	the	height	of	an	object.	Microscope	magnification	measures	the	total	enlargement	of	the	image	of	an	object.	Magnification	power	is	the	product	of	eyepiece	lens	power	and	objective	lens	power.	Ans.	The	coarse	adjustment	knob	moves	the	stage	up	and	down	to	bring	the
specimen	into	focus.	The	fine	adjustment	knob	brings	the	specimen	into	sharp	focus	under	low	power	and	is	used	for	all	focusing	when	using	high-power	lenses.	1.	Ocular	Lens	(Eye	Piece)2.	Diopter	Adjustment3.	Head4.	Nose	Piece5.	Objective	Lens6.	Arm	(Carrying	Handle)7.	Mechanical	Stage8.	Stage	Clip9.	Aperture10.	Diaphragm11.	Condenser12.
Coarse	Adjustment13.	Fine	Adjustment14.	Illuminator	(Light	Source)15.	Stage	Controls16.	Base17.	Brightness	Adjustment18.	Light	Switch	1.	Illuminator	(Light	Source)2.	Diaphragm	(Iris)3.	Condenser4.	Condenser	Focus	Knob5.	Rack	Stop6.	Stage7.	Stage	Control	Knobs8.	Nose	Piece9.	Objective	Lens10.	Tube	(Head)11.	Eyepiece	(Ocular	Lens)12.
Diopter	Adjustment13.	Adjustment	Knobs	(Fine	Adjustment	Knob	and	Coarse	Adjustment	Knob)14.	Arm15.	Base16.	Light	Switch17.	Brightness	Adjustment	Microbiology	by	Lansing	M.	Prescott	(5th	Edition)	microscope	|	Types,	Parts,	History,	Diagram,	&	Facts	|	BritannicaParts	of	the	Microscope	with	Labeling	(also	Free	Printouts)	–
Laboratoryinfo.com	Parts	of	a	Microscope	–	The	Comprehensive	Guide	–	Microscope	and	Laboratory	Equipment	Reviews	(microscopespot.com)	Microscope:	Definition,	Types,	Uses,	Parts	&	Examples	|	Toppr	Simple	Microscope	Definition,	Magnification,	Parts	And	Uses	(byjus.com)	Phase	Contrast	Microscope	–	Definition,	Principle,	Parts,	Uses
(learninsta.com)	What	is	Fluorescence	Microscopy?	Definition,	Principle,	Fluorescence	&	Parts	–	Biology	Reader	DARK	FIELD	MICROSCOPE:	CHARACTERISTICS,	PARTS,	FUNCTIONS	–	SCIENCE	(warbletoncouncil.org)	Dissecting	Stereo	Microscope	Parts	and	Functions	(microscopemaster.com)	About	Author	Home	»	Microscopy	Having	been
constructed	in	the	16th	Century,	microscopes	have	revolutionized	science	with	their	ability	to	magnify	small	objects	such	as	microbial	cells,	producing	images	with	definitive	structures	that	are	identifiable	and	characterizable.	Derived	from	Greek	words	“mikrós”	meaning	“small”	and	“skópéō”	meaning	“look	at”.		Microscopes	are	instruments	that	are
used	in	science	laboratories	to	visualize	very	minute	objects,	such	as	cells	and	microorganisms,	giving	a	contrasting	image	that	is	magnified.	Microscopes	are	made	up	of	lenses	for	magnification,	each	with	its	own	magnification	powers.	Depending	on	the	type	of	lens,	it	will	magnify	the	specimen	according	to	its	focal	strength.	Their	ability	to	function
is	because	they	have	been	constructed	with	special	components	that	enable	them	to	achieve	high	magnification	levels.	They	can	view	very	small	specimens	and	distinguish	their	structural	differences,	for	example,	the	view	of	animal	and	plant	cells	viewing	microscopic	bacterial	cells.	There	are	different	types	of	microscopes	like	light	microscope,	dark-
field	microscope,	phase	contrast	microscope,	electron	microscope,	fluorescent	microscope,	etc.	Microscopes	are	generally	made	up	of	structural	parts	for	holding	and	supporting	the	microscope	and	its	components	and	the	optical	parts	that	are	used	for	magnification	and	viewing	of	the	specimen	images.	Modern	microscopes	have	additional
electronics	and	display	devices.	This	description	defines	the	parts	of	a	microscope	and	the	functions	they	perform	to	enable	the	visualization	of	specimens.	There	are	three	structural	parts	of	the	microscope	i.e.	head,	arm,	and	base.	Head	–	The	head	is	a	cylindrical	metallic	tube	that	holds	the	eyepiece	lens	at	one	end	and	connects	to	the	nose	piece	at
other	end.	It	is	also	called	a	body	tube	or	eyepiece	tube.	It	connects	the	eyepiece	lens	to	the	objective	lens.	The	light	coming	from	objectives	will	bend	inside	this	tube.	In	binocular	microscopes,	they	are	adjustable	so	that	the	viewer	can	adjust	the	eyepiece	for	maximum	visualization.	Arm	–	This	is	the	part	connecting	the	base	to	the	head	and	the
eyepiece	tube	to	the	base	of	the	microscope.	It	supports	the	head	of	the	microscope	and	is	also	used	when	carrying	the	microscope.	Some	high-quality	microscopes	have	an	articulated	arm	with	more	than	one	joint,	allowing	more	movement	of	the	microscopic	head	for	better	viewing.	Base	–	The	base	is	the	lowermost	part	of	the	microscope	that
supports	the	entire	microscope	structure.	It	provides	stability	for	the	microscope.	Illuminators,	light	switches,	and	electrical	wiring	systems	are	fitted	in	the	base.	Parts	of	a	microscope.	The	optical	parts	of	the	microscope	are	used	to	view,	magnify,	and	produce	an	image	from	a	specimen	placed	on	a	slide.	These	parts	include:	Eyepiece	–	The	eyepiece
(ocular	Lens)	is	closest	to	the	viewer’s	eye.	They	are	located	at	the	top	of	the	microscope.	This	part	is	used	to	look	at	the	specimen.	These	lenses	come	in	different	magnification	powers	from	5X	to	30X,	but	the	most	common	ocular	lenses	are	of	10X	or	15X	magnification.	They	magnify	the	image	for	the	second	time.	Eyepiece	tube	–	It’s	the	eyepiece
holder.	It	carries	the	eyepiece	just	above	the	objective	lens.	In	some	microscopes,	such	as	the	binoculars,	the	eyepiece	tube	is	flexible	and	can	be	rotated	for	maximum	visualization	for	variance	in	distance.	For	monocular	microscopes,	they	are	none	flexible.	Diopter	Adjustment	–	Diopter	Adjustment	is	a	control	knob	present	only	in	the	binocular
microscope	that	is	used	to	change	focus	on	one	eyepiece.	It	is	used	to	correct	any	difference	in	vision	and	compensate	for	the	differences	in	vision	between	the	viewer’s	two	eyes.	Nose	piece	–	A	nose	piece	is	a	movable	circular	structure	that	houses	all	the	objective	lenses.	It	is	also	called	the	revolving	turret.	It	is	connected	to	the	body	tube	and	lies
just	above	the	stage.	It	can	be	rotated	clockwise	or	counterclockwise	to	increase	or	decrease	the	magnification.	The	change	in	magnification	results	due	to	a	change	in	the	objective	lens.	Objective	lenses	–	The	objective	lens	is	the	lens	that	is	closest	to	the	specimen.	They	are	fitted	on	the	nosepiece.	A	standard	microscope	has	3	to	4	objective	lenses	of
different	magnifying	powers:	4X,	10X,	40X,	and	100X.	The	objective	lenses	first	receive	the	light	transmitted	from	the	specimen	and	magnify	the	image	for	the	first	time.	Objective	lenses	are	color-coded	and	are	of	different	sizes.	Size	and	color	depend	on	the	power	of	the	lens.	The	smallest	lens	is	of	the	lowest	power,	and	gradually,	the	longest	will	be
of	the	highest	power.	The	high	power	lenses	i.e.	40X	and	100X,	are	retractable,	i.e.,	their	end	can	be	pushed	inward.	In	most	optical	microscopes,	objective	lenses	with	100X	or	more	magnification	are	of	oil	immersion	type.	The	Adjustment	knobs	–	Adjustment	Knobs	are	the	control	knobs	used	to	focus	the	microscope	on	the	specimen.	These	knobs	are
of	two	types;	a.	Fine	Adjustment	Knob:	Fine	Adjustment	Knob	is	used	for	fine	adjustment.	It	is	a	smaller	knob	and	is	used	to	move	the	stage	up	or	down	very	slowly.	The	stage	covers	a	very	small	distance	on	each	rotation	of	the	fine	adjustment	knob.	It	is	used	to	sharpen	the	image.	It	is	mostly	used	while	viewing	under	high	power.b.	Coarse
Adjustment	Knob:	Coarse	Adjustment	Knob	is	used	for	focusing	the	image	under	low	power	magnification.	It	is	a	larger	knob	and	is	used	to	move	the	stage	up	or	down	very	rapidly.	The	stage	is	raised	or	lowered	rapidly	with	the	help	of	a	coarse	adjustment	knob.	Stage	–	This	is	the	section	in	which	the	specimen	is	placed	for	viewing.	They	have	stage
clips	that	hold	the	specimen	slides	in	place.	The	most	common	stage	is	the	mechanical	stage,	which	allows	the	control	of	the	slides	by	moving	the	slides	using	the	mechanical	knobs	on	the	stage	instead	of	moving	them	manually.	Stage	Control	Knobs	–	Stage	Control	Knobs	are	the	control	knobs	used	to	move	the	stage	mechanically.	There	are	two
knobs;	one	for	moving	left	and	right	and	the	other	for	moving	forward	and	backward.	This	will	move	the	slide	in	the	field	of	vision.	Aperture	–	This	is	a	hole	in	the	microscope	stage	through	which	the	transmitted	light	from	the	source	reaches	the	stage.	Microscopic	illuminator	–	A	microscopic	illuminator	is	a	light	source.	In	some	compound
microscopes,	a	mirror,	which	reflects	the	light	from	an	external	source	to	the	sample,	is	used.	In	other	optical	microscopes,	different	electric	bulbs	of	low	voltages	are	used	as	a	constant	light	source.	Commonly	used	illuminators	are	tungsten-halogen	lamps,	75-150W	Xenon	lamps,	tin-halide	lamps,	mercury	vapor	lamps,	etc.	The	selection	of	types	of
bulbs	is	based	on	the	requirement	of	intensity	and	wavelength	for	illumination.	Condenser	–	These	are	lenses	that	are	used	to	collect	and	focus	light	from	the	illuminator	into	the	specimen.	They	are	found	under	the	stage	next	to	the	diaphragm	of	the	microscope.	They	play	a	major	role	in	ensuring	clear,	sharp	images	are	produced	with	a	high
magnification	of	400X	and	above.	The	higher	the	magnification	of	the	condenser,	the	clearer	the	image.	More	sophisticated	microscopes	come	with	an	Abbe	condenser	that	has	a	high	magnification	of	about	1000X.	Diaphragm	–	It’s	also	known	as	the	iris.	It	is	found	under	the	stage	of	the	microscope,	and	its	primary	role	is	to	control	the	amount	of	light
that	reaches	the	specimen.	It’s	an	adjustable	apparatus,	hence	controlling	the	light	intensity	and	the	size	of	the	beam	of	light	that	gets	to	the	specimen.	For	high-quality	microscopes,	the	diaphragm	comes	attached	with	an	Abbe	condenser,	and	combined,	they	are	able	to	control	the	light	focus	and	light	intensity	that	reaches	the	specimen.	Condenser
focus	knob	–	This	is	a	knob	that	moves	the	condenser	up	or	down,	thus	controlling	the	focus	of	light	on	the	specimen.	Abbe	Condenser	–	This	condenser	specially	designed	for	high-quality	microscopes	makes	the	condenser	movable	and	allows	very	high	magnification	above	400X.	High-quality	microscopes	normally	have	a	higher	numerical	aperture
than	objective	lenses.	The	rack	stop	–	It	controls	how	far	the	stages	should	go,	preventing	the	objective	lens	from	getting	too	close	to	the	specimen	slide,	which	may	damage	the	specimen.	It	is	responsible	for	preventing	the	specimen	slide	from	coming	too	far	up	and	hitting	the	objective	lens.	Light	Switch	–	Light	Switch	is	an	electrical	control	device.
Light	switches	are	used	to	on	and	off	the	illuminator.	Brightness	Adjustment	–	The	brightness	adjustment	system	controls	the	voltage	supplied	to	the	light	bulb,	controlling	the	intensity	(brightness)	of	the	light	bulb.	Microscope	Parts	Worksheet	Microscope	Parts	Worksheet	Hints	Microscope	Parts	Worksheet	Answer	Key	In	a	simple	light	microscope,	a
thin	specimen	containing	a	slide	is	placed	on	the	microscope’s	stage.	A	beam	of	light	is	passed	through	the	condenser	to	the	specimen.	The	light	transmitted	from	the	specimen	enters	the	objective	lens.	While	passing	through	the	objectives,	the	transmitted	rays	are	spread	so	that	they	appear	to	come	from	the	bigger	objects.		The	light	is	then	focused
on	the	eyepiece	lens.	This	lens	further	magnifies	the	pre-magnified	image	coming	from	the	objectives.		Finally,	a	highly	magnified	image	can	be	observed.	Ans.	A	microscope	is	an	optical	instrument	with	one	or	more	lens	systems	that	are	used	to	get	a	clear,	magnified	image	of	minute	objects	or	structures	that	can’t	be	viewed	by	the	naked	eye.	Ans.	A
microscope	is	usually	used	for	the	study	of	microscopic	algae,	fungi,	and	biological	specimens.	Ans.	Condensers	are	lenses	that	are	used	to	collect	and	focus	light	from	the	illuminator	into	the	specimen.	They	are	found	under	the	stage	next	to	the	diaphragm	of	the	microscope.	They	play	a	major	role	in	ensuring	clear	sharp	images	are	produced	with	a
high	magnification	of	400X	and	above.	Abbe	condenser	is	a	condenser	specially	designed	for	high-quality	microscopes,	which	makes	the	condenser	to	be	movable	and	allows	very	high	magnification	of	above	400X.	High-quality	microscopes	normally	have	a	high	numerical	aperture	than	objective	lenses.	Ans.	Objective	lenses	have	a	magnification	power
of	40X	to	100X.	Ans.	The	eyepiece,	also	known	as	the	ocular	is	the	part	used	to	look	through	the	microscope.	Its	found	at	the	top	of	the	microscope.	Its	standard	magnification	is	10x	with	an	optional	eyepiece	having	magnifications	from	5X	–	30X.	Objective	Lens	are	the	major	lenses	used	for	specimen	visualization.	They	have	a	magnification	power	of
40x-100x.	There	are	about	1-	4	objective	lenses	placed	on	one	microscope,	in	that	some	are	rare	facing	and	others	face	forward.	Ans.	Rack	stop	is	included	in	the	microscope	for	preventing	the	specimen	slide	from	coming	too	far	up	and	hitting	the	objective	lens.	Ans.	The	magnification	of	a	lens	is	defined	as	the	ratio	of	the	height	of	an	image	to	the
height	of	an	object.	Microscope	magnification	measures	the	total	enlargement	of	the	image	of	an	object.	Magnification	power	is	the	product	of	eyepiece	lens	power	and	objective	lens	power.	Ans.	The	coarse	adjustment	knob	moves	the	stage	up	and	down	to	bring	the	specimen	into	focus.	The	fine	adjustment	knob	brings	the	specimen	into	sharp	focus
under	low	power	and	is	used	for	all	focusing	when	using	high-power	lenses.	1.	Ocular	Lens	(Eye	Piece)2.	Diopter	Adjustment3.	Head4.	Nose	Piece5.	Objective	Lens6.	Arm	(Carrying	Handle)7.	Mechanical	Stage8.	Stage	Clip9.	Aperture10.	Diaphragm11.	Condenser12.	Coarse	Adjustment13.	Fine	Adjustment14.	Illuminator	(Light	Source)15.	Stage
Controls16.	Base17.	Brightness	Adjustment18.	Light	Switch	1.	Illuminator	(Light	Source)2.	Diaphragm	(Iris)3.	Condenser4.	Condenser	Focus	Knob5.	Rack	Stop6.	Stage7.	Stage	Control	Knobs8.	Nose	Piece9.	Objective	Lens10.	Tube	(Head)11.	Eyepiece	(Ocular	Lens)12.	Diopter	Adjustment13.	Adjustment	Knobs	(Fine	Adjustment	Knob	and	Coarse
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Substage	illumination	(lighting)	Stand	/	Base	Read	more	about:	What	is	light	?	Light	microscopes	are	used	in	school	biology.	To	examine	objects	using	a	light	microscope	(light	microscopy),	it	is	necessary	to	be	able	to:	Prepare	samples	for	viewing	using	a	light	microscope	(preparation	of	biological	specimens	on	slides)	and	to	Use	the	light	microscope
itself	-	for	which	it	helps	to	know	what	the	different	parts	of	a	light	microscope	are,	and	what	they	do.	It	is	not	usually	possible	to	see	all	of	the	parts	of	a	light	microscope,	e.g.	all	the	lenses,	because	they	are	enclosed	within	the	casing	of	the	microscope.	However,	it	is	useful	to	know	roughly	where	they	are	and	what	they	do.	Simple	Diagrams	of	a
Light	Microscope	The	above	simple	diagram	of	a	light	microscope	shows	the	basic	optical	path	from	the	sub-stage	(below	the	stage)	light	source	through	the	condenser	lens,	specimen,	objective	lens	and	eyepiece	lenses	to	the	eye	of	the	viewer.	Note	that	the	direction	of	travel	of	light	through	the	system	is	indicated	by	arrows	on	the	rays.	The	optical
path	is	summarized	by	the	blocks	on	the	right	which	can	also	be	used	to	compare	radiation	pathways	in	light	and	electron	microscopes.	Eyepiece	-	The	eyepiece	of	an	optical	microscope	produces	a	"real	image",	meaning	that	light	actually	passes	through	the	image	-	as	opposed	to	simply	appearing	to	have	come	from	the	image.	The	eyepiece	of	an
optical	microscope	can	usually	be	removed	and	dismantled	so	that	an	eyepiece	graticule	can	be	inserted	into	the	arrangement	of	lenses	that	form	the	eyepiece	if/when	the	microscope	is	used	for	measuring	distances	e.g.	sizes	of	cells,	organelles,	etc..	Note	that	the	eyepiece	magnifies	the	image	produced	by	the	objective	lens	(typically	by	x10),	but	it
does	not	resolve	the	image.	Barrel	-	The	barrel	is	the	upper	part	of	the	microscope	and	the	part	through	which	rays	pass	between	the	eyepiece	(above)	and	the	objective	lens	(below).	The	barrel	can	usually	be	moved,	i.e.	adjusted	upwards	or	downwards,	in	order	to	focus	the	microscope.	That	is,	the	precise	position	of	the	barrel	may	be	adjusted	to
improve	the	quality	of	the	image	seen	by	the	eye	by	moving	the	positions	of	the	lenses	relative	to	the	position	of	the	specimen	on	the	stage.	"Arm"	/	"Neck"	-	The	part	of	an	optical	microscope	that	arches	backwards	-	so	on	the	other	side	of	the	microscope	from	the	user	when	he	or	she	is	sliding	a	specimen	forwards	into	place	-	is	sometimes	casually
referred	to	as	the	"arm"	(or	occasionally	the	"neck")	of	the	microscope.	This	is	not	part	of	the	optical	path	of	the	microscope	but	is	the	mechanical	support	that	holds	the	upper	part	in	place.	Turret	-	The	turret	is	the	part	of	the	light	microscope	that	holds	the	objective	lenses.	Although	only	one	objective	lens	is	used	at	any	one	time,	microscopes	usually
have	several	objective	lenses	of	different	magnifications.	The	turret	is	rotated	by	the	user	when	he	or	she	selects	which	objective	lens	to	use	and	when	the	user	changes	the	objective	lens	in	use	e.g.	to	change	magnification.	Objective	lenses	-	Light	microscopes	are	usually	fitted	with	several	objective	lenses	but	only	one	objective	is	in	use	(hence	in	the
optical	path)	at	any	one	time.	The	objective	lens	performs	both	magnification	and	resolution	of	the	object	(specimen).	Specimen	(object)	-	The	specimen	(term	used	in	biology)	is	the	object	(term	used	in	optics,	the	area	of	physics	concerned	with	light	and	other	parts	of	the	electromagnetic	spectrum)	of	the	optical	system	formed	by	the	light	microscope
when	correctly	set-up.	The	specimen	has	usually	been	carefully	prepared	for	viewing	using	a	light	microscope	and	must	be	sufficiently	thin	and/or	transparent	enough	to	be	effectively	illuminated	from	the	opposite	side	from	that	of	the	eyepiece,	i.e.	samples	on	microscope	slides	are	very	thin	because	they	are	illuminated	from	below	yet	sufficient	light
to	form	a	good	quality	image	must	reach	the	eyepiece	which	is	above	the	slide.	Stage	-	The	microscope	stage	holds	the	specimen	in	position	at	90o	to	the	light	path.	That	means	perpendicular	to	an	imaginary	line	between	the	centre	of	the	light	source	(below)	and	the	centre	of	the	eyepiece	(above).	Condenser	(lens)	-	The	condenser	is	a	lens	that
focuses	light	on	to	the	specimen.	Even	illumination	is	essential	in	order	to	obtain	a	clear	and	meaningful	images.	This	is	usually	a	simple	matter	of	the	microscope	manufacturer	selecting	an	appropriate	condenser	lens,	which	may	not	be	adjustable	by	the	user.	Iris	diaphragm	-	In	the	same	way	as	the	iris	of	the	eye,	the	iris	diaphragm	in	the	illumination



light	path	of	light	microscope	controls	the	amount	of	light	available	to	reach	the	specimen,	and	therefore	ultimately	the	eye	of	the	person	using	the	microscope.	Substage	illumination	(lighting)	-	Location	of	light	source:	The	only	illumination	of	the	specimen	should	be	from	the	substage	position.	Additional	illumination	from	other,	e.g.	higher,	positions
reduce	the	contrast	in	the	final	image	which	reduces	the	quality	of	the	image	seen	by	the	user.	Colour	of	light	source:	"White"	light,	which	is	a	combination	of	a	wide	range	of	wavelengths,	is	frequently	used	but	light	of	predominately	shorter	wavelengths	e.g.	blue	light	enables	a	higher	resolution	image	to	be	formed.	Stand	/	Base	-	The	"stand"	or
"base"	is	not	part	of	(within)	the	optical	path	but	is	an	important	part	of	the	outer	mechanical	structure	of	the	microscope.	As	demonstrated	in	the	following	microscope	video	demo,	it	is	important	to	support	the	base	of	a	light	microscope	when	carrying	or	moving	it.	The	above	microscope	video	demonstration	is	a	simple	introduction	to	use	of	a
compound	optical	microscope.	It	is	only	4	mins	long	and	especially	useful	for	anyone	unfamiliar	with	what	an	optical	microscope	looks	like	or	how	to	use	one.


