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Old	Cars	covers	the	entire	field	of	collectible	automobiles,	from	the	classic	touring	cars	and	roadsters	of	the	early	1900s	to	the	popular	muscle	cars	of	the	1960s	and	70s,	including	historical	perspectives	and	facts	on	cars	and	their	manufacturers,	reports	on	attractions	at	upcoming	shows,	auction	news	and	results,	show	reports,	and	more.	More
Notices	Enjoy	sharper	detail,	more	accurate	color,	lifelike	lighting,	believable	backgrounds,	and	more	with	our	new	model	update.	Your	generated	images	will	be	more	polished	than	ever.See	What's	NewExplore	how	consumers	want	to	see	climate	stories	told	today,	and	what	that	means	for	your	visuals.Download	Our	Latest	VisualGPS	ReportData-
backed	trends.	Generative	AI	demos.	Answers	to	your	usage	rights	questions.	Our	original	video	podcast	covers	it	all—now	on	demand.Watch	NowEnjoy	sharper	detail,	more	accurate	color,	lifelike	lighting,	believable	backgrounds,	and	more	with	our	new	model	update.	Your	generated	images	will	be	more	polished	than	ever.See	What's	NewExplore
how	consumers	want	to	see	climate	stories	told	today,	and	what	that	means	for	your	visuals.Download	Our	Latest	VisualGPS	ReportData-backed	trends.	Generative	AI	demos.	Answers	to	your	usage	rights	questions.	Our	original	video	podcast	covers	it	all—now	on	demand.Watch	NowEnjoy	sharper	detail,	more	accurate	color,	lifelike	lighting,	believable
backgrounds,	and	more	with	our	new	model	update.	Your	generated	images	will	be	more	polished	than	ever.See	What's	NewExplore	how	consumers	want	to	see	climate	stories	told	today,	and	what	that	means	for	your	visuals.Download	Our	Latest	VisualGPS	ReportData-backed	trends.	Generative	AI	demos.	Answers	to	your	usage	rights	questions.	Our
original	video	podcast	covers	it	all—now	on	demand.Watch	Now	Share	—	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.
Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same
license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No
warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Quintus	Technologies	has	designed,	built	and	installed	more	than	200	Flexform™	fluid	cell	presses	for	major	manufacturers	worldwide,
including	Airbus,	Ford,	Boeing,	Daimler-Benz,	Bombardier,	BMW,	Embraer,	and	Volvo,	along	with	a	growing	number	of	component	suppliers	to	the	aerospace	and	automotive	industries.	CONTACT	LOCAL	80	Please	use	the	form	on	the	right	to	contact	us	and	we	will	get	back	to	you	as	soon	as	possible.	Click	the	JOIN	tab	in	order	to	fill	out	a	contact
form	to	get	more	information	about	joining	the	union	or	apprenticeship.	Telephone:	(248)	557-7575	Fax:	(248)	557-0297	Monday	–	Friday:	7:30	a.m.	–	4	p.m.	The	hall	is	closed	on	holidays.	The	Sheet	Metal	Workers’	National	Pension	Fund	Administrative	office	is	located	at	3180	Fairview	Park	DriveSuite	400	Falls	Church,	VA	22042	Our	telephone
numbers	are	(703)	739-7000	or	(800)	231-4622.Or	fax:	(703)	683-0932	Switchboard	Hours	are	8:00	a.m.	to	5:00	p.m.	Eastern	Standard	Time	(EST).	Your	specific	Plan,	pension,	or	contribution	related	questions	should	be	directed	to	the	individual	and/or	department	that	services	your	Local	Union.	You	may	also	phone	us	at	(800)	231-4622,	(703)	739-
7000	or	fax	to	(703)	683-0932.	All	National	Health	Fund	and	SMW+	questions	and	inquiries	should	be	directed	to	Southern	Benefits	Administrators	at	(800)	831-4914.	Lori	Wood,	Executive	Director	Debbie	Elkins,	Director	of	Operations	Tearyn	Loving,	General	Counsel	Tim	Myers,	Chief	Financial	Officer	Debbie	Elkins,	Director	of	Operations	Ellen
Odell,	Payroll	Audit	Manager	Eddie	Geisler,	Billing	Manager	You	may	email	the	Board	of	Trustees	at	NPF	Board	of	Trustees	,	the	free	encyclopedia	that	anyone	can	edit.	109,638	active	editors	7,015,573	articles	in	English	Painting	of	a	princess,	most	likely	Pari	Khan	Khanum	Pari	Khan	Khanum	(1548–1578)	was	a	Safavid	princess,	the	daughter	of	the
second	Safavid	shah,	Tahmasp	I,	and	of	his	Circassian	consort,	Sultan-Agha	Khanum.	Pari	Khan	played	a	central	role	in	the	succession	crisis	after	her	father's	death	in	1576.	She	thwarted	the	plans	of	her	brother	Haydar	Mirza	and	enthroned	her	favoured	brother,	Ismail	Mirza,	as	Ismail	II.	Instead	of	gratitude,	she	received	restrictions	and	house
arrest,	and	may	have	been	behind	his	death	in	1577.	She	endorsed	her	brother	Mohammad	Khodabanda,	who	was	almost	blind,	expecting	to	rule	behind	the	scenes,	but	his	wife,	Khayr	al-Nisa	Begum,	emerged	as	a	rival	and	procured	her	killing.	Regarded	as	the	most	powerful	woman	in	Safavid	history,	Pari	Khan	was	able	to	dominate	the	ineffective
Safavid	court	in	a	society	that	imposed	harsh	restrictions	on	high-class	women.	Praised	by	her	contemporaries	for	her	intelligence,	in	later	chronicles	she	was	portrayed	as	a	villain	who	murdered	two	brothers	and	tried	to	usurp	the	throne.	(Full	article...)	Recently	featured:	Orphic	Hymns	HMS	Neptune	(1909)	Nominative	determinism	Archive	By	email
More	featured	articles	About	Khachkars	at	Aprank	Monastery	...	that	the	monumental	khachkars	(pictured)	at	Aprank	Monastery	can	be	seen	from	eight	kilometres	(five	miles)	away?	...	that	ducks,	an	owl,	a	horse	and	a	baby	were	utilized	for	the	opening	scene	of	a	Doctor	Who	episode?	...	that	despite	winning	Australia's	top	literary	prize,	The	Hand
That	Signed	the	Paper	has	since	been	labelled	a	hoax?	...	that	an	Oregon	TV	station	planned	to	be	off	the	air	for	two	to	four	weeks	to	complete	a	move—but	did	not	fully	return	to	air	for	nearly	two	years?	...	that	the	Academy	of	Music	was	the	name	of	three	different	theaters	located	on	the	same	property	on	the	Atlantic	City	Boardwalk	which	were	all
destroyed	by	fires?	...	that	Taylor	Swift	did	not	contact	the	family	of	actress	Clara	Bow	before	releasing	a	song	about	her?	...	that	Jeremiah	Chamberlain	was	murdered	outside	of	his	home	by	a	local	landowner?	...	that	a	whistled	language	created	for	a	video	game	was	reused	in	an	episode	of	The	Last	of	Us?	...	that	the	Bishop	of	Chiclayo	Edinson
Edgardo	Farfán	Córdova	described	his	predecessor	Pope	Leo	XIV	as	smelling	like	sheep?	Archive	Start	a	new	article	Nominate	an	article	Trifid	and	Lagoon	nebulae	The	Vera	C.	Rubin	Observatory	in	Chile	releases	the	first	light	images	(example	shown)	from	its	new	8.4-metre	(28	ft)	telescope.	In	basketball,	the	Oklahoma	City	Thunder	defeat	the
Indiana	Pacers	to	win	the	NBA	Finals.	An	attack	on	a	Greek	Orthodox	church	in	Damascus,	Syria,	kills	at	least	25	people.	The	United	States	conducts	military	strikes	on	three	nuclear	facilities	in	Iran.	In	rugby	union,	the	Crusaders	defeat	the	Chiefs	to	win	the	Super	Rugby	Pacific	final.	Ongoing:	Gaza	war	Iran–Israel	war	Russian	invasion	of	Ukraine
timeline	Sudanese	civil	war	timeline	Recent	deaths:	Takahiro	Shiraishi	Shefali	Jariwala	Clark	Olofsson	Gérard	Lefranc	Takutai	Tarsh	Kemp	Arnaldo	Pomodoro	Nominate	an	article	June	30	1598	–	Anglo-Spanish	War:	After	a	15-day	siege	Spanish	troops	in	San	Juan,	modern-day	Puerto-Rico,	surrendered	to	an	English	force	under	Sir	George	Clifford.
1905	–	Nadir	of	American	race	relations:	A	mob	of	white	Americans	killed	eight	people	in	Oconee	County,	Georgia,	as	part	of	a	mass	lynching.	1960	–	The	Belgian	Congo	gained	independence	from	colonial	rule,	beginning	a	period	of	instability	that	would	lead	to	the	dictatorship	of	Joseph-Désiré	Mobutu.	2015	–	An	Indonesian	Air	Force	military
transport	aircraft	(pictured)	crashed	near	a	residential	neighborhood	in	Medan,	killing	139	people.	1963	–	The	coronation	of	Pope	Paul	VI	took	place,	the	last	such	ceremony	before	its	abandonment	by	later	popes.	William	Oughtred	(d.	1660)Toyohara	Kunichika	(b.	1835)Cody	Rhodes	(b.	1985)Chris	Gragg	(b.	1990)	More	anniversaries:	June	29	June	30
July	1	Archive	By	email	List	of	days	of	the	year	About	Michael	Schur	From	2013	to	2021,	153	episodes	over	eight	seasons	of	the	American	police	procedural	comedy	television	series	Brooklyn	Nine-Nine	were	aired,	with	five	seasons	on	Fox	and	three	seasons	on	NBC.	The	series	was	created	by	Dan	Goor	and	Michael	Schur	(pictured)	and	follows	a	team
of	detectives	and	a	police	captain	in	the	99th	Precinct	of	the	New	York	City	Police	Department	in	Brooklyn.	The	series	was	ordered	by	Fox	in	May	2013.	The	first	season	of	Brooklyn	Nine-Nine	aired	on	Fox	from	September	17,	2013,	to	March	25,	2014.	On	May	13,	2018,	Fox	canceled	the	series;	the	following	day,	NBC	picked	up	the	series.	The	eighth
and	final	season	of	Brooklyn	Nine-Nine	aired	from	August	12,	2021,	through	September	16.	(Full	list...)	Recently	featured:	Men's	T20	World	Cup	tournaments	Michelin-starred	restaurants	in	Turkey	Timeline	of	Partygate	Archive	More	featured	lists	Boyd's	forest	dragon	(Lophosaurus	boydii)	is	a	species	of	arboreal	lizard	in	the	family	Agamidae.	The
species	is	native	to	rainforests	and	their	margins	in	the	Wet	Tropics	region	of	northern	Queensland,	Australia.	It	spends	the	majority	of	its	time	perched	on	the	trunks	of	trees,	usually	at	around	head	height.	It	is	a	sit-and-wait	predator,	catching	prey	that	it	spies	from	its	perch.	Its	diet	consists	primarily	of	invertebrates,	with	earthworms	making	up	a
relatively	high	proportion.	Small	fruits	and	vertebrates	are	also	occasionally	consumed.	This	Boyd's	forest	dragon	was	photographed	in	Daintree	National	Park.	Photograph	credit:	Charles	J.	Sharp	Recently	featured:	Thousand-yard	stare	Myosotis	scorpioides	Whitehead's	trogon	Archive	More	featured	pictures	Community	portal	–	The	central	hub	for
editors,	with	resources,	links,	tasks,	and	announcements.	Village	pump	–	Forum	for	discussions	about	Wikipedia	itself,	including	policies	and	technical	issues.	Site	news	–	Sources	of	news	about	Wikipedia	and	the	broader	Wikimedia	movement.	Teahouse	–	Ask	basic	questions	about	using	or	editing	Wikipedia.	Help	desk	–	Ask	questions	about	using	or
editing	Wikipedia.	Reference	desk	–	Ask	research	questions	about	encyclopedic	topics.	Content	portals	–	A	unique	way	to	navigate	the	encyclopedia.	Wikipedia	is	written	by	volunteer	editors	and	hosted	by	the	Wikimedia	Foundation,	a	non-profit	organization	that	also	hosts	a	range	of	other	volunteer	projects:	CommonsFree	media	repository
MediaWikiWiki	software	development	Meta-WikiWikimedia	project	coordination	WikibooksFree	textbooks	and	manuals	WikidataFree	knowledge	base	WikinewsFree-content	news	WikiquoteCollection	of	quotations	WikisourceFree-content	library	WikispeciesDirectory	of	species	WikiversityFree	learning	tools	WikivoyageFree	travel	guide
WiktionaryDictionary	and	thesaurus	This	Wikipedia	is	written	in	English.	Many	other	Wikipedias	are	available;	some	of	the	largest	are	listed	below.	1,000,000+	articles	 ةيبرعلا 	Deutsch	Español	 یسراف ​	Français	Italiano	Nederlands	日本語	Polski	Português	Русский	Svenska	Українська	Tiếng	Việt	中文	250,000+	articles	Bahasa	Indonesia	Bahasa	Melayu
Bân-lâm-gú	Български	Català	Čeština	Dansk	Eesti	Ελληνικά	Esperanto	Euskara	עברית	Հայերեն		Magyar	Norsk	bokmål	Română	Simple	English	Slovenčina	Srpski	Srpskohrvatski	Suomi	Türkçe	Oʻzbekcha	50,000+	articles	Asturianu	Azərbaycanca	฀฀฀฀฀	Bosanski	 یدروک 	Frysk	Gaeilge	Galego	Hrvatski	ქართული	Kurdî	Latviešu	Lietuvių	฀฀฀฀฀฀	Македонски
฀฀฀฀฀฀฀฀฀฀	Norsk	nynorsk	฀฀฀฀฀฀	Shqip	Slovenščina	฀฀฀	฀฀฀฀฀฀	 ودرا 	Retrieved	from	"	2	Calendar	year	Years	Millennium	2nd	millennium	Centuries	15th	century	16th	century	17th	century	Decades	1570s	1580s	1590s	1600s	1610s	Years	1595	1596	1597	1598	1599	1600	1601	vte	April	13:	The	Edict	of	Nantes	is	signed.	September	25:	Battle	of	Stångebro
December	16:	Battle	of	Noryang	1598	by	topic	Arts	and	science	Architecture	Art	Literature	Music	Science	Leaders	Political	entities	State	leaders	Colonial	governors	Religious	leaders	Birth	and	death	categories	Births	–	Deaths	Establishments	and	disestablishments	categories	Establishments	–	Disestablishments	Works	category	Works	vte	1598	in
various	calendarsGregorian	calendar1598MDXCVIIIAb	urbe	condita2351Armenian	calendar1047ԹՎ	ՌԽԷAssyrian	calendar6348Balinese	saka	calendar1519–1520Bengali	calendar1004–1005Berber	calendar2548English	Regnal	year40	Eliz.	1	–	41	Eliz.	1Buddhist	calendar2142Burmese	calendar960Byzantine	calendar7106–7107Chinese	calendar丁酉年
(Fire	Rooster)4295	or	4088				—	to	—戊戌年	(Earth	Dog)4296	or	4089Coptic	calendar1314–1315Discordian	calendar2764Ethiopian	calendar1590–1591Hebrew	calendar5358–5359Hindu	calendars	-	Vikram	Samvat1654–1655	-	Shaka	Samvat1519–1520	-	Kali	Yuga4698–4699Holocene	calendar11598Igbo	calendar598–599Iranian	calendar976–977Islamic
calendar1006–1007Japanese	calendarKeichō	3(慶長３年)Javanese	calendar1518–1519Julian	calendarGregorian	minus	10	daysKorean	calendar3931Minguo	calendar314	before	ROC民前314年Nanakshahi	calendar130Thai	solar	calendar2140–2141Tibetan	calendar阴火鸡年(female	Fire-Rooster)1724	or	1343	or	571				—	to	—阳土狗年(male	Earth-Dog)1725	or
1344	or	572	1598	(MDXCVIII)	was	a	common	year	starting	on	Thursday	of	the	Gregorian	calendar	and	a	common	year	starting	on	Sunday	of	the	Julian	calendar,	the	1598th	year	of	the	Common	Era	(CE)	and	Anno	Domini	(AD)	designations,	the	598th	year	of	the	2nd	millennium,	the	98th	year	of	the	16th	century,	and	the	9th	year	of	the	1590s	decade.	As
of	the	start	of	1598,	the	Gregorian	calendar	was	10	days	ahead	of	the	Julian	calendar,	which	remained	in	localized	use	until	1923.	Calendar	year	January	8	–	In	Berlin,	Joachim	Frederich	of	the	House	of	Hohenzollern	becomes	the	new	Elector	of	Brandenburg	upon	the	death	of	his	father,	Johann	Georg	von	Brandenburg.	January	17	–	The	Tsar	of	the
Russian	Empire,	Feodor	I,	dies	of	a	sudden	illness	at	the	age	of	40,	leaving	no	children	and	bringing	an	end	to	the	Rurik	dynasty.	His	widow,	Irina	Godunova,	takes	action	to	secure	the	throne	but	her	rule	lasts	for	only	nine	days.	January	26	–	After	receiving	no	support	from	the	Russian	nobles,	the	Tsaritsa	Irina	Godunova	abandons	her	brief	rule	as
autocrat	of	Russia,	and	abdicates	in	favor	of	her	older	brother,	Boris	Godunov.	January	29	–	In	what	is	now	South	Korea,	a	force	of	50,000	troops	of	the	Korean	kingdom	of	Joseon	and	Chinese	Ming	dynasty	troops	begins	the	siege	of	Ulsan,	a	Japanese-controlled	castle	located	in	the	southwest	port	of	Ulsan	on	the	Sea	of	Japan.	January	30	–	In	Italy
Cesare	d'Este	moves	the	capital	of	the	Duchy	of	Modena	and	Reggio	to	the	city	of	Modena,	after	the	Duchy	of	Ferrara	is	declared	by	Pope	Clement	VIII	to	be	at	an	end.	February	21	–	Boris	Godunov	is	elected	as	the	Tsar	of	Russia	by	unanimous	vote	of	the	parliament	of	nobles,	the	Zemsky	Sobor.	March	19	–	Count	Adolf	von	Schwarzenberg	of	Austria
captures	the	Turkish	fortress	at	Győr,	four	years	after	Turkish	forces	had	taken	it	over.[1]	March	20	–	The	Duchy	of	Brittany	in	France	is	conquered	by	King	Henry	IV,	who	forces	the	surrender	of	Philippe	Louis	de	Lorraine-Mercœur,	Duke	of	Brittany.	Merceur	is	then	exiled	to	Hungary.	March	23	–	The	abdication	of	Sigismund	Báthory	as	Prince	of
Transylvania	(now	part	of	Romania)	is	accepted	by	the	Transylvanian	nobles.	Sigismund's	cousin,	Andrew	Báthory,	is	then	elected	as	the	new	Prince.	April	13	–	Edict	of	Nantes	(promulgated	April	30):	Henry	IV	of	France	grants	French	Huguenots	equal	rights	with	Catholics;	this	is	considered	the	end	of	the	French	Wars	of	Religion.[2]	April	30	–	In
Mexico,	on	the	day	of	the	Feast	of	the	Ascension,	Juan	de	Oñate,	dispatched	by	the	Viceroy	of	New	Spain	to	expand	the	Spanish	colony's	territory,	assembles	his	group	on	the	south	side	of	the	Rio	Grande	and	formally	claims	all	territory	north	of	the	river	(near	what	is	now	the	U.S.	city	of	El	Paso,	Texas)	as	a	colony	of	the	Spanish	Empire.[3]	May	2	–	The
Peace	of	Vervins,	mediated	by	Cardinal	Alessandro	de	Medici,	ends	the	war	between	France	and	Spain.	May	6	–	King	Philip	II	of	Spain	announces	that	his	eldest	daughter,	Isabella	Clara	Eugenia,	will	marry	Albert	of	Austria	(at	the	time	a	Roman	Catholic	cardinal	and	Archbishop	of	Toledo),	and	that	the	two	will	jointly	govern	the	Habsburg	Netherlands
(now	Belgium).	May	13	(Keichō	3,	8th	day	of	the	4th	month)	–	The	Mount	Asama	volcano	on	the	Japanese	island	of	Honshu	erupts.	May	–	Tycho	Brahe's	star	catalogue	Astronomiæ	instauratæ	mechanica,	listing	the	positions	of	1,004	stars,	is	published.	June	9	–	The	Principality	of	Wallachia	becomes	a	vassal	state	of	the	Austrian	Habsburgs	and	the	Holy
Roman	Empire,	after	Michael	the	Brave	(Mihai	Pătrașcu,	with	a	regnal	name	of	Michael	II)	signs	an	agreement	at	Prague	with	Rudolf	II,	Holy	Roman	Emperor	to	receive	protection	from	the	Ottoman	Empire.[4]	June	15	–	England	invades	the	Caribbean	island	of	Puerto	Rico	with	a	force	of	20	ships	and	1,700	men	led	by	the	Earl	of	Cumberland.[5]	June
27	–	The	ill-fated	Dutch	expedition	of	Jacques	Mahu	begins	as	his	ship	Hoop,	along	with	the	ships	Liefde,	Geloof,	Trouwe	and	Blijde	Boodschap,	departs	from	Rotterdam.	June	30	–	England's	forces	capture	the	Castillo	San	Felipe	del	Morro,	the	Spanish	fortress	defending	San	Juan,	after	a	15-day	battle.[6]	When	an	epidemic	begins	taking	its	toll	on	the
English	forces,	the	Earl	of	Cumberland	decides	to	withdraw	and	departs	in	August.	July	10	–	John	Barrose,	a	Burgundian	fencer	who	has	challenged	all	comers	and	killed	several,	is	hanged	for	murder.	Barrose's	story	is	dramatized	by	playwright	Ben	Jonson	in	Every	Man	in	His	Humour.	July	12	–	After	fording	the	Rio	Grande	near	what	are	now	the
Mexican	city	of	Juarez	and	the	U.S.	city	of	El	Paso,	Juan	de	Oñate	proclaims	the	founding	of	the	colony	of	Santa	Fe	de	Nuevo	Méjico	(Santa	Fe	of	New	Mexico),	with	himself	as	the	first	Viceroy.	Oñate	establishes	the	first	capital	of	the	New	Mexico	viceroyalty	at	a	new	village,	San	Juan	de	los	Caballeros,	near	the	Pueblo	Indian	city	of	Ohkay	Owingeh,
now	located	in	Rio	Arriba	County,	New	Mexico.	July	13	–	A	marriage	contract	is	signed	as	part	of	the	treaty	of	Saint-Germain-en-Laye	between	King	Henry	IV	of	France	and	Charles	III,	Duke	of	Lorraine,	providing	for	King	Henry's	niece,	Catherine	of	Bourbon,	to	marry	Duke	Charles's	son,	Henry	of	Lorraine.[7]	July	22	–	William	Shakespeare	registers
the	rights	to	his	new	play,	The	Merchant	of	Venice,	in	the	Register	of	the	Stationers	Company,	under	the	title	The	Marchaunt	of	Venyce	or	otherwise	called	The	Jewe	of	Venyce.[8]	July	23	–	Sigismund	III	Vasa,	King	of	Poland	and	Grand	Duke	of	Lithuania,	departs	from	Gdańsk	with	80	transports,	several	warships	and	exiled	members	of	the	Swedish
parliament	to	invade	Sweden.	The	troops	land	at	Kalmar	on	July	31,	and	secure	its	surrender.[9]	July	–	Philosopher	Tommaso	Campanella	moves	from	Naples	to	Calabria,	where	he	will	be	involved	in	a	revolt	against	the	rule	of	the	Spanish	viceroy	the	following	year.[10]	August	14	–	Battle	of	the	Yellow	Ford	in	Ireland:	Hugh	O'Neill,	Earl	of	Tyrone,	gains
victory	over	an	English	expeditionary	force	under	Henry	Bagenal,	in	the	Nine	Years'	War	against	English	rule.	August	16	(Keichō	3,	15th	day	of	the	7th	month)	–	The	Council	of	Five	Elders,	to	serve	in	Japan	as	regents	after	the	death	of	General	Hideyoshi,	is	gathered	at	Fushimi	on	orders	of	Hideyoshi,	and	the	members	vow	their	allegiance	to
Hideyoshi's	son,	Hideyori.[11]	September	2	–	The	Mahu	expedition	from	the	Dutch	Republic	arrives	at	the	Cape	Verde	Islands	off	of	the	coast	of	Africa,	and	many	of	the	men	become	fatally	ill,	including	Captain	Jacques	Mahu,	who	dies	on	September	23.	September	5	(Keichō	3,	5th	day	of	the	8th	month)	–	With	his	own	death	imminent,	General	Toyotomi
Hideyoshi	of	Japan	issues	an	order	directing	the	Council	of	Five	Elders	to	bring	their	children	to	the	Osaka	Castle	to	join	Hideyoshi's	designated	successor,	his	son	Hideyori.[11]	September	10	–	Prince	Michael	II	of	Wallachia	begins	the	siege	of	Nicopolis	(now	Nikopol	in	Bulgaria).	September	13	–	Philip	III	becomes	the	new	King	of	Spain	upon	the	death
of	his	father.	September	17	–	Second	Dutch	Expedition	to	Indonesia:	Jacob	Corneliszoon	van	Neck	and	three	ships	commanded	by	him	are	separated	from	the	Dutch	Republic	fleet	of	Admiral	Wybrand	van	Warwyck,	and	land	on	a	Portuguese-charted	island,	Ilha	do	Cisne.	Van	Neck	names	the	island	Mauritius,	after	Maurice,	Prince	of	Orange.	Although
Diogo	Fernandes	Pereira	and	sailors	from	Portugal	had,	in	1507,	become	the	first	Europeans	to	find	Mauritius,	van	Neck's	men	apparently	are	the	first	to	sight	the	dodo,	a	now	extinct	bird.	September	18	(Keichō	3,	18th	day	of	the	8th	month)	–	General	Toyotomi	Hideyoshi,	who	united	Japan	and	became	the	Chancellor	of	the	Realm,	dies	after	ruling	12
years.	He	is	nominally	succeeded	by	his	5-year-old	son,	Toyotomi	Hideyori,	with	the	regency	exercised	by	the	Council	of	Five	Elders.	September	25	–	Battle	of	Stångebro	at	Linköping	in	Sweden:	The	Catholic	King	Sigismund	of	Sweden	and	Poland	is	defeated	in	his	attempt	to	resume	control	of	Sweden	by	the	Protestant	forces	of	his	uncle,	Charles.
Sigismund	is	deposed	shortly	thereafter.[12]	October	19	–	The	Siege	of	Suncheon,	an	attempt	by	Korean	and	Chinese	troops	to	capture	the	Japanese-occupied	Suncheon	Castle.[13]	An	attempt	to	lure	Japanese	General	Konishi	Yukinaga	into	an	ambush	fails	when	a	Korean	Army	cannon	is	fired	too	early	and	gives	away	the	Korean	plan.	November	2	–
Admiral	Yi	Sunsin	of	the	Korean	Navy	attempts	to	bombard	the	Suncheon	Castle,	two	days	after	the	joint	Chinese	and	Korean	land	assault	is	driven	back.	Korea	and	Japan	lose	39	ships	when	a	large	number	of	the	fleet	gets	stuck	in	the	shallow	waters	at	low	tide	and	the	vessels	are	attacked	by	the	Japanese.	Yi	Sunsin	calls	off	the	siege	the	next	day.[14]
November	10	(11th	waxing	of	Tazaungmon	960	ME)	–	In	what	is	now	the	Rakhine	State	of	Myanmar,	King	Min	Razagyi	of	Arakan	and	the	rebel	leader	Minye	Thihathu	begin	their	assault	on	Pegu,	the	remaining	portion	of	the	Toungoo	Empire	in	southern	Burma.[15]	November	15	–	Pope	Clement	VIII	authorizes	the	marriage	between	Albert	of	Austria
and	Isabella	Clara	Eugenia	of	Spain.	The	two	will	be	married	on	April	18.	December	4	–	In	what	is	now	part	of	the	U.S.	state	of	New	Mexico,	a	dispute	breaks	out	between	the	Keres	people	of	the	Acoma	Pueblo	(near	what	is	now	Albuquerque,	New	Mexico	between	the	Keres	Chief	Zutacapan	and	the	Spanish	colonial	envoy	Juan	de	Zaldívar.	After	being
refused	food	and	shelter	for	himself	and	his	16	men,	Zaldivar	retaliates	by	pillaging	Acoma,	and	Zutacapan	orders	a	counterattack	in	which	Zaldivar	and	11	other	men	are	killed.[16]	Spanish	troops	from	the	Santa	Fe	de	New	Mexico	colony	retaliate	on	January	22	by	carrying	out	the	Acoma	Massacre	of	800	people.	December	16	(Keichō	3,	19th	day	of
the	11th	month,	lunar	calendar)	–	Battle	of	Noryang:	An	allied	Korean	and	Chinese	fleet	under	Korean	Admiral	Yi	Sun-sin	and	Chinese	Admiral	Chen	Lin	defeats	the	Japanese	navy,	ending	the	Japanese	invasions	of	Korea	(1592–98).[17]	December	21	–	Battle	of	Curalaba:	The	revolting	Mapuche,	led	by	cacique	Pelantaro,	inflict	a	major	defeat	on	Spanish
troops	in	southern	Chile;	all	Spanish	cities	south	of	the	Bío	Bío	River	eventually	fall	victim	to	the	Destruction	of	the	Seven	Cities	by	the	Mapuches,	and	all	conquest	of	Mapuche	territories	by	Europeans	practically	ceases,	until	the	later	19th	century	Occupation	of	Araucanía.	December	29	–	Pope	Clement	VIII	refuses	to	allow	dispensation	for	Henry	of
Lorraine,	who	is	Catholic,	to	marry	Catherine	of	Bourbon,	a	Protestant	Calvinist.	King	Henry	IV	of	France	then	intimidates	the	Catholic	Archbishop	of	Reims	into	authorizing	the	marriage.[7]	Carnival	–	Jacopo	Peri's	Dafne,	the	earliest	known	modern	opera,	is	premièred	at	the	Palazzo	Corsini,	Florence.[18]	Pentecost	–	Calvinist	congregations	in	Zurich
introduce	music	into	their	services.[19]	The	Parliament	of	England	passes	the	Vagabonds	Act,	that	allows	transportation	of	convicts	to	colonies.	Illustrations	of	Ottoman	Turkish	and	European	riflemen,	with	detailed	illustrations	of	their	firearms,	appear	in	Zhao	Shizhen's	book	Shenqipu	in	this	year,	during	the	Ming	Dynasty	of	China.	The	Spanish
establish	themselves	in	El	Piñal,	a	trading	port	on	the	coast	of	China	in	the	Pearl	River	Delta.[20]	Maarten	Tromp	Gian	Lorenzo	Bernini	January	23	–	François	Mansart,	French	architect	(d.	1666)	March	12	–	Guillaume	Colletet,	French	writer	(d.	1659)	March	13	–	Johannes	Loccenius,	German	historian	(d.	1677)	March	15	–	Redemptus	of	the	Cross,
Portuguese	Carmelite	lay	brother	and	martyr	(d.	1638)	March	25	Ralph	Corbie,	Irish	Jesuit	(d.	1644)	Robert	Trelawney,	English	politician	(d.	1643)	March	26	–	Sir	William	Lewis,	1st	Baronet,	English	politician	(d.	1677)	April	9	–	Johann	Crüger,	German	composer	of	well-known	hymns	(d.	1662)	April	11	–	William,	Duke	of	Saxe-Weimar,	German
nobleman	(d.	1662)	April	17	–	Giovanni	Battista	Riccioli,	Italian	astronomer	(d.	1671)	April	23	–	Maarten	Tromp,	officer	and	later	admiral	in	the	Dutch	navy	(d.	1653)	April	28	–	Francis	Leigh,	1st	Earl	of	Chichester,	English	politician	(d.	1653)	May	23	–	Claude	Mellan,	French	painter	and	engraver	(d.	1688)	June	4	–	Åke	Henriksson	Tott,	Swedish	soldier
and	politician	(d.	1640)	June	19	–	Gilbert	Sheldon,	Archbishop	of	Canterbury	from	1663	until	his	death	(d.	1677)	July	6	–	Kirsten	Munk,	Danish	noble,	spouse	of	King	Christian	IV	of	Denmark	(d.	1658)	July	29	–	Henricus	Regius,	Dutch	philosopher	(d.	1679)	July	31	–	Alessandro	Algardi,	Italian	high-Baroque	sculptor	active	in	Rome	(d.	1654)	August	7	–
Georg	Stiernhielm,	Swedish	civil	servant	(d.	1672)	September	11	–	Imre	Thurzó,	Hungarian	noble	(d.	1621)	September	23	–	Eleonora	Gonzaga,	Holy	Roman	Empress,	married	to	Ferdinand	II,	Holy	Roman	Emperor	(d.	1655)	September	24	–	Giovanni	Francesco	Busenello,	Italian	librettist	(d.	1659)	September	27	–	Robert	Blake,	English	admiral	(d.	1657)
October	14	–	Nicolas	de	Neufville	de	Villeroy,	Marshal	of	France	(d.	1685)	October	17	–	Jørgen	Knudsen	Urne,	Danish	noble	(d.	1642)	October	19	–	Isaac	Commelin,	Dutch	historian	(d.	1676)	October	27	–	Lars	Stigzelius,	Swedish	Lutheran	archbishop	(d.	1676)	November	3	–	Christian	I,	Count	Palatine	of	Birkenfeld-Bischweiler	(1600–1654)	(d.	1654)
November	4	–	Ernst	Adalbert	of	Harrach,	Austrian	Catholic	cardinal	(d.	1667)	November	7	–	Francisco	de	Zurbarán,	Spanish	painter	(d.	1664)	November	28	–	Hans	Nansen,	Danish	statesman	(d.	1667)	December	7	–	Gian	Lorenzo	Bernini,	Italian	sculptor	(d.	1680)[21]	December	20	–	Ottavio	Farnese,	Italian	noble	(d.	1643)	December	22	–	Henri	de	La
Trémoille,	French	general	and	noble	(d.	1674)	December	24	–	Margaret	Stuart,	Scottish	princess	(d.	1600)	Bonaventura	Cavalieri,	Italian	mathematician	(d.	1647)	Marmaduke	Langdale,	Royalist	in	the	English	Civil	War	(d.	1661)	Baldassarre	Longhena,	Venetian	architect	(d.	1682)[22]	Jean	Nicolet,	French	explorer	(d.	1642)	William	Strode,	English
parliamentarian	(d.	1645)[23]	Guðríður	Símonardóttir,	Icelandic	woman	known	as	a	victim	of	the	Turkish	abductions	(d.	1693)	probable	Jean-Armand	du	Peyrer,	Comte	de	Tréville	and	French	officer	(d.	1672)	Mary	Bankes,	Royalist	in	the	English	Civil	War,	defender	of	Corfe	Castle	(d.	1661)	Tsar	Feodor	I	of	Russia	King	Philip	II	of	Spain	Toyotomi
Hideyoshi	Yi	Sun-sin	January	8	–	John	George,	Elector	of	Brandenburg,	Margrave	and	Elector	of	Brandenburg	and	Duke	of	Prussia	(b.	1525)	January	9	–	Jasper	Heywood,	English	Jesuit	classicist	and	translator	(b.	1553)	January	16	–	Tsar	Feodor	I	of	Russia	(b.	1557)[24]	February	10	–	Anne	of	Austria,	Queen	of	Poland	(b.	1573)	March	4	or	March	5	–
Lucas	Maius,	Lutheran	Reformation	pastor,	theologian	and	playwright	(b.	1522)	March	28	–	Michele	Bonelli,	Italian	Catholic	cardinal	(b.	1541)	April	8	–	Ludwig	Helmbold,	German	classical	singer	(b.	1532)	April	10	–	Jacopo	Mazzoni,	Italian	philosopher	(b.	1548)	April	19	Hans	Fugger,	German	businessman	(b.	1531)	Rokkaku	Yoshikata,	Japanese	daimyō
(b.	1521)	May	3	–	Anna	Guarini,	Italian	singer	(b.	1563)	May	18	–	Philipp	of	Bavaria,	German	Catholic	cardinal	(b.	1576)	June	–	Emery	Molyneux,	English	maker	of	globes	and	instruments	(date	of	birth	unknown)	June	28	–	Abraham	Ortelius,	Flemish	cartographer	and	geographer	(b.	1527)	June	25	–	Giacomo	Gaggini,	Italian	artist	(b.	1517)	August	4	–
William	Cecil,	1st	Baron	Burghley,	English	statesman	(b.	1520)[25]	August	9	–	Andreas	Angelus,	German	pastor,	teacher,	chronicler	of	the	Mark	of	Brandenburg	(b.	1561)	September	13	–	Philip	II	of	Spain	(b.	1527)[26]	September	18	–	Toyotomi	Hideyoshi,	Japanese	warlord	(b.	1537)	October	11	–	Joachim	Camerarius	the	Younger,	German	scientist	(b.
1534)	November	12	–	Johannes	Schenck	von	Grafenberg,	German	physician	(b.	1530)	December	6	–	Paolo	Paruta,	Italian	historian	(b.	1540)[27]	December	15	–	Philips	of	Marnix,	Lord	of	Saint-Aldegonde,	Dutch	writer	and	statesman	(b.	1538)[28]	December	16	–	Yi	Sun-sin,	Korean	naval	leader	(b.	1545)	December	31	–	Heinrich	Rantzau,	German
humanist	writer,	astrologer,	and	astrological	writer	(b.	1526)	date	unknown	Abdulla	Khan,	Uzbek/Turkoman	ruler	Teodora	Ginés,	Dominican	musician	and	composer	(b.	c.	1530)	Nicolas	Pithou,	French	lawyer	and	author	(b.	1524)	^	Peter	F.	Sugar,et	al.,	A	History	of	Hungary,	ed.	by	Peter	F.	Sugar	(Indiana	University	Press,	1990)	p.	97	^	Scott	M.
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victorious	at	the	Ottoman	conquest	of	Constantinople	and	the	fall	of	the	Byzantine	Empire.	Various	historians	describe	it	as	the	end	of	the	Middle	Ages.	The	Surrender	of	Granada	by	Francisco	Pradilla	Ortiz,	1882:	Muhammad	XII	surrenders	to	Ferdinand	and	Isabella	Gergio	Deluci,	Christopher	Columbus	arrives	in	the	Americas	in	1492,	1893	painting.
The	15th	century	was	the	century	which	spans	the	Julian	calendar	dates	from	1	January	1401	(represented	by	the	Roman	numerals	MCDI)	to	31	December	1500	(MD).	In	Europe,	the	15th	century	includes	parts	of	the	Late	Middle	Ages,	the	Early	Renaissance,	and	the	early	modern	period.	Many	technological,	social	and	cultural	developments	of	the
15th	century	can	in	retrospect	be	seen	as	heralding	the	"European	miracle"	of	the	following	centuries.	The	architectural	perspective,	and	the	modern	fields	which	are	known	today	as	banking	and	accounting	were	founded	in	Italy.	The	Hundred	Years'	War	ended	with	a	decisive	French	victory	over	the	English	in	the	Battle	of	Castillon.	Financial	troubles
in	England	following	the	conflict	resulted	in	the	Wars	of	the	Roses,	a	series	of	dynastic	wars	for	the	throne	of	England.	The	conflicts	ended	with	the	defeat	of	Richard	III	by	Henry	VII	at	the	Battle	of	Bosworth	Field,	establishing	the	Tudor	dynasty	in	the	later	part	of	the	century.	Constantinople,	known	as	the	capital	of	the	world	and	the	capital	of	the
Byzantine	Empire,	fell	to	the	emerging	Muslim	Ottoman	Turks,	marking	the	end	of	the	tremendously	influential	Byzantine	Empire	and,	for	some	historians,	the	end	of	the	Middle	Ages.[1]	This	led	to	the	migration	of	Greek	scholars	and	texts	to	Italy,	while	Johannes	Gutenberg's	invention	of	a	mechanical	movable	type	began	the	printing	press.	These	two
events	played	key	roles	in	the	development	of	the	Renaissance.[2][3]	The	Roman	papacy	was	split	in	two	parts	in	Europe	for	decades	(the	so-called	Western	Schism),	until	the	Council	of	Constance.	The	division	of	the	Catholic	Church	and	the	unrest	associated	with	the	Hussite	movement	would	become	factors	in	the	rise	of	the	Protestant	Reformation	in
the	following	century.	Islamic	Spain	became	dissolved	through	the	Christian	Reconquista,	followed	by	the	forced	conversions	and	the	Muslim	rebellion,[4]	ending	over	seven	centuries	of	Islamic	rule	and	returning	southern	Spain	to	Christian	rulers.	The	spices,	wines	and	precious	metals	of	the	Bengal	Sultanate[5]	had	attracted	European	traders	to
trade	with	Bengal,	but	the	trade	was	subsequently	lower,	due	to	the	rise	of	the	Ottoman	Empire,	which	introduced	new	taxes	and	tariffs	against	European	traders.	This	had	led	to	explorers	like	Christopher	Columbus	finding	a	route	to	reach	India,	which	eventually	reached	the	Americas.	Explorers	like	Vasco	da	Gama,	a	Portuguese	traveller,	also	found
a	route	to	reach	to	India	from	the	African	coast.	In	Asia,	the	Timurid	Empire	collapsed	and	the	Afghan	Pashtun	Lodi	dynasty	took	control	of	the	Delhi	Sultanate.	Under	the	rule	of	the	Yongle	Emperor,	who	built	the	Forbidden	City	and	commanded	Zheng	He	to	explore	the	world	overseas,	the	Ming	dynasty's	territory	reached	its	pinnacle.	In	Africa,	the
spread	of	Islam	led	to	the	destruction	of	the	Christian	kingdoms	of	Nubia,	by	the	end	of	the	century,	leaving	only	Alodia	(which	was	to	collapse	in	1504).	The	formerly	vast	Mali	Empire	teetered	on	the	brink	of	collapse,	under	pressure	from	the	rising	Songhai	Empire.	In	the	Americas,	both	the	Aztec	Empire	and	the	Inca	Empire	reached	the	peak	of	their
influence,	but	the	voyages	of	Christopher	Columbus	and	other	European	voyages	of	discovery	in	the	Americas,	beginning	the	European	colonization	of	the	Americas,	changed	the	course	of	modern	history.	Main	article:	1400s	Portrait	of	the	founder	of	accounting,	Luca	Pacioli,	by	Jacopo	de'	Barbari	(Museo	di	Capodimonte).	1401:	Dilawar	Khan
establishes	the	Malwa	Sultanate	in	present-day	central	India.	1402:	Ottoman	and	Timurid	Empires	fight	at	the	Battle	of	Ankara	resulting	in	the	capture	of	Bayezid	I	by	Timur.	1402:	Sultanate	of	Malacca	founded	by	Parameswara.[6]	1402:	The	settlement	of	the	Canary	Islands	signals	the	beginning	of	the	Spanish	Empire.	1403–1413:	Ottoman
Interregnum,	a	civil	war	between	the	four	sons	of	Bayezid	I.	1403:	The	Yongle	Emperor	moves	the	capital	of	China	from	Nanjing	to	Beijing.[7]	1404–1406:	Regreg	War,	Majapahit	civil	war	of	secession	between	Wikramawardhana	against	Wirabhumi.	1405:	The	Sultanate	of	Sulu	is	established	by	Sharif	ul-Hāshim.	1405–1433:	During	the	Ming	treasure
voyages,	Admiral	Zheng	He	of	China	sails	through	the	Indian	Ocean	to	Malacca,	India,	Ceylon,	Persia,	Arabia,	and	East	Africa	to	spread	China's	influence	and	sovereignty.	The	first	voyage,	a	massive	Ming	dynasty	naval	expedition	ending	in	1407,	visited	Java,	Palembang,	Malacca,	Aru,	Samudera	and	Lambri.[8]	1408:	The	last	recorded	event	to	occur	in
the	Norse	settlements	of	Greenland	was	a	wedding	in	Hvalsey	in	the	Eastern	Settlement	in	1408.	Main	article:	1410s	The	Northern	Yuan	dynasty	and	Turco-Mongol	residual	states	and	domains	by	the	15th	century	1410:	The	Battle	of	Grunwald	is	the	decisive	battle	of	the	Polish–Lithuanian–Teutonic	War	leading	to	the	downfall	of	the	Teutonic	Knights.
1410-1415:	The	last	Welsh	war	of	independence,	led	by	Owain	Glyndŵr.	1414:	Khizr	Khan,	deputised	by	Timur	to	be	the	governor	of	Multan,	takes	over	Delhi	founding	the	Sayyid	dynasty.	1415:	Henry	the	Navigator	leads	the	conquest	of	Ceuta	from	the	Moors	marking	the	beginning	of	the	Portuguese	Empire.	1415:	Battle	of	Agincourt	fought	between
the	Kingdom	of	England	and	France.	1415:	Jan	Hus	is	burned	at	the	stake	as	a	heretic	at	the	Council	of	Constance.	1417:	A	large	goodwill	mission	led	by	three	kings	of	Sulu,	the	Eastern	King	Paduka	Pahala,	the	Western	king	Maharaja	Kolamating	and	Cave	king	Paduka	Prabhu	as	well	as	340	members	of	their	delegation,	in	what	is	now	the	southern
Philippines,	ploughed	through	the	Pacific	Ocean	to	China	to	pay	tribute	to	the	Yongle	emperor	of	the	Ming	Dynasty.[9]	1417:	The	East	king	of	Sulu,	Paduka	Pahala,	on	their	way	home,	suddenly	died	in	Dezhou,	a	city	in	east	China's	Shandong	province.	The	Yongle	Emperor	Zhu	Di	commissioned	artisans	to	build	a	tomb	for	the	king.[10]	1419–1433:	The
Hussite	Wars	in	Bohemia.	Main	article:	1420s	Joan	of	Arc,	a	French	peasant	girl,	directly	influenced	the	result	of	the	Hundred	Years'	War.	1420:	Construction	of	the	Chinese	Forbidden	City	is	completed	in	Beijing.	1420:	In	Sub-saharan	Africa	the	Ife	Empire	has	collapsed.	1424:	James	I	returns	to	Scotland	after	being	held	hostage	under	three	Kings	of
England	since	1406.	1424:	Deva	Raya	II	succeeds	his	father	Veera	Vijaya	Bukka	Raya	as	monarch	of	the	Vijayanagara	Empire.	1425:	Catholic	University	of	Leuven	(Belgium)	founded	by	Pope	Martin	V.	1427:	Reign	of	Itzcoatl	begins	as	the	fourth	tlatoani	of	Tenochtitlan	and	the	first	emperor	of	the	Aztec	Empire.	1429:	Joan	of	Arc	ends	the	Siege	of
Orléans	and	turns	the	tide	of	the	Hundred	Years'	War.	1429:	Queen	Suhita	succeeds	her	father	Wikramawardhana	as	ruler	of	Majapahit.[11]	Main	article:	1430s	1430:	Rajah	Lontok	and	Dayang	Kalangitan	become	co-regent	rulers	of	the	ancient	kingdom	of	Tondo.	1431	9	January	–	Pretrial	investigations	for	Joan	of	Arc	begin	in	Rouen,	France	under
English	occupation.	3	March	–	Pope	Eugene	IV	succeeds	Pope	Martin	V,	to	become	the	207th	pope.	26	March	–	The	trial	of	Joan	of	Arc	begins.	30	May	–	Nineteen-year-old	Joan	of	Arc	is	burned	at	the	stake.	16	June	–	the	Teutonic	Knights	and	Švitrigaila	sign	the	Treaty	of	Christmemel,	creating	anti-Polish	alliance	September	–	Battle	of	Inverlochy:
Donald	Balloch	defeats	the	Royalists.	30	October	–	Treaty	of	Medina	del	Campo,	consolidating	peace	between	Portugal	and	Castille.	16	December	–	Henry	VI	of	England	is	crowned	King	of	France.	1434:	The	Catholics	and	Utraquists	defeat	the	Taborites	at	the	Battle	of	Lipany,	ending	the	Hussite	Wars.	1438:	Pachacuti	founds	the	Inca	Empire.	Main
article:	1440s	Detail	of	The	Emperor's	Approach	showing	the	Xuande	Emperor's	royal	carriage.	Ming	dynasty	of	China.	1440:	Eton	College	founded	by	Henry	VI.	1440s:	The	Golden	Horde	breaks	up	into	the	Siberia	Khanate,	the	Khanate	of	Kazan,	the	Astrakhan	Khanate,	the	Crimean	Khanate,	and	the	Great	Horde.	1440–1469:	Under	Moctezuma	I,	the
Aztecs	become	the	dominant	power	in	Mesoamerica.	1440:	Oba	Ewuare	comes	to	power	in	the	West	African	city	of	Benin,	and	turns	it	into	an	empire.	1440:	Reign	of	Moctezuma	I	begins	as	the	fifth	tlatoani	of	Tenochtitlan	and	emperor	of	the	Aztec	Empire.	1441:	Jan	van	Eyck,	Flemish	painter,	dies.	1441:	Portuguese	navigators	cruise	West	Africa	and
reestablish	the	European	slave	trade	with	a	shipment	of	African	slaves	sent	directly	from	Africa	to	Portugal.	1441:	A	civil	war	between	the	Tutul	Xiues	and	Cocom	breaks	out	in	the	League	of	Mayapan.	As	a	consequence,	the	league	begins	to	disintegrate.	1442:	Leonardo	Bruni	defines	Middle	Ages	and	Modern	times.	1443:	Abdur	Razzaq	visits	India.
1443:	King	Sejong	the	Great	publishes	the	hangul,	the	native	phonetic	alphabet	system	for	the	Korean	language.	1444:	The	Albanian	league	is	established	in	Lezha,	Skanderbeg	is	elected	leader.	A	war	begins	against	the	Ottoman	Empire.	An	Albanian	state	is	set	up	and	lasts	until	1479.	1444:	Ottoman	Empire	under	Sultan	Murad	II	defeats	the	Polish
and	Hungarian	armies	under	Władysław	III	of	Poland	and	János	Hunyadi	at	the	Battle	of	Varna.	1445:	The	Kazan	Khanate	defeats	the	Grand	Principality	of	Moscow	at	the	Battle	of	Suzdal.	1446:	Mallikarjuna	Raya	succeeds	his	father	Deva	Raya	II	as	monarch	of	the	Vijayanagara	Empire.	1447:	Wijaya	Parakrama	Wardhana,	succeeds	Suhita	as	ruler	of
Majapahit.[11]	1449:	Saint	Srimanta	Sankardeva	was	born.	1449:	Esen	Tayisi	leads	an	Oirat	Mongol	invasion	of	China	which	culminate	in	the	capture	of	the	Zhengtong	Emperor	at	Battle	of	Tumu	Fortress.	Main	article:	1450s	Angkor,	the	capital	of	the	Khmer	Empire,	was	abandoned	in	the	15th	century.	1450s:	Machu	Picchu	constructed.	1450:	Dayang
Kalangitan	became	the	Queen	regnant	of	the	ancient	kingdom	of	Tondo	that	started	Tondo's	political	dominance	over	Luzon.	1451:	Bahlul	Khan	Lodhi	ascends	the	throne	of	the	Delhi	sultanate	starting	the	Lodhi	dynasty	1451:	Rajasawardhana,	born	Bhre	Pamotan,	styled	Brawijaya	II	succeeds	Wijayaparakramawardhana	as	ruler	of	Majapahit.[11]	1453:
The	Fall	of	Constantinople	marks	the	end	of	the	Byzantine	Empire	and	the	death	of	the	last	Roman	Emperor	Constantine	XI	and	the	beginning	of	the	Classical	Age	of	the	Ottoman	Empire.	1453:	The	Battle	of	Castillon	is	the	last	engagement	of	the	Hundred	Years'	War	and	the	first	battle	in	European	history	where	cannons	were	a	major	factor	in
deciding	the	battle.	1453:	Reign	of	Rajasawardhana	ends.[11]	1454–1466:	After	defeating	the	Teutonic	Knights	in	the	Thirteen	Years'	War,	Poland	annexes	Royal	Prussia.	1455–1485:	Wars	of	the	Roses	–	English	civil	war	between	the	House	of	York	and	the	House	of	Lancaster.	1456:	Joan	of	Arc	is	posthumously	acquitted	of	heresy	by	the	Catholic
Church,	redeeming	her	status	as	the	heroine	of	France.	1456:	The	Siege	of	Belgrade	halts	the	Ottomans'	advance	into	Europe.	1456:	Girishawardhana,	styled	Brawijaya	III,	becomes	ruler	of	Majapahit.[11]	1457:	Construction	of	Edo	Castle	begins.	Main	article:	1460s	The	seventeen	Kuchkabals	of	Yucatán	after	The	League	of	Mayapan	in	1461.	1461:
The	League	of	Mayapan	disintegrates.	The	league	is	replaced	by	seventeen	Kuchkabal.	1461:	The	city	of	Sarajevo	is	founded	by	the	Ottomans.	1461:	2	February	–	Battle	of	Mortimer's	Cross:	Yorkist	troops	led	by	Edward,	Duke	of	York	defeat	Lancastrians	under	Owen	Tudor	and	his	son	Jasper	Tudor,	Earl	of	Pembroke	in	Wales.	17	February	–	Second
Battle	of	St	Albans,	England:	The	Earl	of	Warwick's	army	is	defeated	by	a	Lancastrian	force	under	Queen	Margaret,	who	recovers	control	of	her	husband.	4	March	–	The	Duke	of	York	seizes	London	and	proclaims	himself	King	Edward	IV	of	England.	5	March	–	Henry	VI	of	England	is	deposed	by	the	Duke	of	York	during	war	of	the	Roses.	29	March	–
Battle	of	Towton:	Edward	IV	defeats	Queen	Margaret	to	make	good	his	claim	to	the	English	throne	(thought	to	be	the	bloodiest	battle	ever	fought	in	England).	28	June	–	Edward,	Richard	of	York's	son,	is	crowned	as	Edward	IV,	King	of	England	(reigns	until	1483).	July	–	Byzantine	general	Graitzas	Palaiologos	honourably	surrenders	Salmeniko	Castle,
last	garrison	of	the	Despotate	of	the	Morea,	to	invading	forces	of	the	Ottoman	Empire	after	a	year-long	siege.Political	map	of	Europe	in	1470	22	July	–	Louis	XI	of	France	succeeds	Charles	VII	of	France	as	king	(reigns	until	1483).	1462:	Sonni	Ali	Ber,	the	ruler	of	the	Songhai	(or	Songhay)	Empire,	along	the	Niger	River,	conquers	Mali	in	the	central
Sudan	by	defeating	the	Tuareg	contingent	at	Tombouctou	(or	Timbuktu)	and	capturing	the	city.	He	develops	both	his	own	capital,	Gao,	and	the	main	centres	of	Mali,	Timbuktu	and	Djenné,	into	major	cities.	Ali	Ber	controls	trade	along	the	Niger	River	with	a	navy	of	war	vessels.	1462:	Mehmed	the	Conqueror	is	driven	back	by	Wallachian	prince	Vlad	III
Dracula	at	The	Night	Attack.	1464:	Edward	IV	of	England	secretly	marries	Elizabeth	Woodville.	1465:	The	1465	Moroccan	revolt	ends	in	the	murder	of	the	last	Marinid	Sultan	of	Morocco	Abd	al-Haqq	II.	1466:	Singhawikramawardhana,	succeeds	Girishawardhana	as	ruler	of	Majapahit.[11]	1467:	Uzun	Hasan	defeats	the	Black	Sheep	Turkoman	leader
Jahān	Shāh.	1467–1615:	The	Sengoku	period	is	one	of	civil	war	in	Japan.	1469:	The	marriage	of	Ferdinand	II	of	Aragon	and	Isabella	I	of	Castile	leads	to	the	unification	of	Spain.The	renaissance	king	Matthias	Corvinus	of	Hungary.	His	mercenary	standing	army	(the	Black	Army)	had	the	strongest	military	potential	of	its	era.	1469:	Matthias	Corvinus	of
Hungary	conquers	some	parts	of	Bohemia.	1469:	Birth	of	Guru	Nanak	Dev.	Beside	followers	of	Sikhism,	Guru	Nanak	is	revered	by	Hindus	and	Muslim	Sufis	across	the	Indian	subcontinent.	1469:	Reign	of	Axayacatl	begins	in	the	Aztec	capital	of	Tenochtitlan	as	the	sixth	tlatoani	and	emperor	of	the	Aztec	Triple	Alliance.	Main	article:	1470s	1470:	The
Moldavian	forces	under	Stephen	the	Great	defeat	the	Tatars	of	the	Golden	Horde	at	the	Battle	of	Lipnic.	1471:	The	kingdom	of	Champa	suffers	a	massive	defeat	by	the	Vietnamese	king	Lê	Thánh	Tông.	1472:	Abu	Abd	Allah	al-Sheikh	Muhammad	ibn	Yahya	becomes	the	first	Wattasid	Sultan	of	Morocco.	1474–1477:	Burgundy	Wars	of	France,
Switzerland,	Lorraine	and	Sigismund	II	of	Habsburg	against	the	Charles	the	Bold,	Duke	of	Burgundy.	1478:	Muscovy	conquers	Novgorod.	1478:	Reign	of	Singhawikramawardhana	ends.[11]	1478:	The	Great	Mosque	of	Demak	is	the	oldest	mosque	in	Java,	built	by	the	Wali	Songo	during	the	reign	of	Sultan	Raden	Patah.	1479:	Battle	of	Breadfield,
Matthias	Corvinus	of	Hungary	defeated	the	Turks.	1479:	JagatGuru	Vallabhacharya	Ji	Mahaprabhu	was	born[12]	Main	article:	1480s	The	Siege	of	Rhodes	(1480).	Ships	of	the	Hospitaliers	in	the	forefront,	and	Turkish	camp	in	the	background.	1480:	After	the	Great	standing	on	the	Ugra	river,	Muscovy	gained	independence	from	the	Great	Horde.	1481:
Spanish	Inquisition	begins	in	practice	with	the	first	auto-da-fé.	1481:	Reign	of	Tizoc	begins	as	the	seventh	tlatoani	of	Tenochtitlan	and	the	emperor	of	the	Aztec	Triple	Alliance.	1482:	Portuguese	navigator	Diogo	Cão	becomes	the	first	European	to	enter	the	Congo.	1483:	The	Jews	are	expelled	from	Andalusia.	1483:	Pluto	moves	inside	Neptune's	orbit
until	July	23,	1503,	according	to	modern	orbital	calculations.	1484:	William	Caxton,	the	first	printer	of	books	in	English,	prints	his	translation	of	Aesop's	Fables	in	London.	1485:	Matthias	Corvinus	of	Hungary	captured	Vienna,	Frederick	III,	Holy	Roman	Emperor	ran	away.	1485:	Henry	VII	defeats	Richard	III	at	the	Battle	of	Bosworth	and	becomes	King
of	England.	1485:	Ivan	III	of	Russia	conquered	Tver.	1485:	Saluva	Narasimha	Deva	Raya	drives	out	Praudha	Raya	ending	the	Sangama	Dynasty.	1486:	Sher	Shah	Suri,	is	born	in	Sasaram,	Bihar.	1486:	Reign	of	Ahuitzotl	begins	as	the	eighth	tlatoani	of	Tenochtitlan	and	emperor	of	the	Aztec	Triple	Alliance.	1487:	Hongzhi	Emperor	ascends	the	throne,
bringing	Confucian	ideology	under	his	administration.	1488:	Portuguese	Navigator	Bartolomeu	Dias	sails	around	the	Cape	of	Good	Hope.	Main	articles:	1490s	and	1500s	View	of	Florence,	birthplace	of	the	Renaissance,	in	a	1493	woodcut	from	Hartmann	Schedel's	Nuremberg	Chronicle	1492:	The	death	of	Sunni	Ali	Ber	left	a	leadership	void	in	the
Songhai	Empire,	and	his	son	was	soon	dethroned	by	Mamadou	Toure	who	ascended	the	throne	in	1493	under	the	name	Askia	(meaning	"general")	Muhammad.	Askia	Muhammad	made	Songhai	the	largest	empire	in	the	history	of	West	Africa.	The	empire	went	into	decline,	however,	after	1528,	when	the	now-blind	Askia	Muhammad	was	dethroned	by	his
son,	Askia	Musa.	1492:	Boabdil's	surrender	of	Granada	marks	the	end	of	the	Spanish	Reconquista	and	Al-Andalus.	1492:	Ferdinand	and	Isabella	sign	the	Alhambra	Decree,	expelling	all	Jews	from	Spain	unless	they	convert	to	Catholicism;	40,000–200,000	leave.	1492:	Christopher	Columbus	landed	in	the	Americas	from	Spain.	1493:	Christopher
Columbus	landed	on	modern-day	Puerto	Rico.	1493:	Leonardo	da	Vinci	creates	the	first	known	design	for	a	helicopter.	1494:	Spain	and	Portugal	sign	the	Treaty	of	Tordesillas	and	agree	to	divide	the	World	outside	of	Europe	between	themselves.	1494–1559:	The	Italian	Wars	lead	to	the	downfall	of	the	Italian	city-states.	1495:	Manuel	I	succeeds	John	II
as	the	king	of	Portugal	(reigns	until	1521).	1497–1499:	Vasco	da	Gama's	first	voyage	from	Europe	to	India	and	back.	1499:	Ottoman	fleet	defeats	Venetians	at	the	Battle	of	Zonchio.	1499:	University	"Alcalá	de	Henares"	in	Madrid,	Spain	is	built.	1499:	Michelangelo's	Pietà	in	St.	Peter's	Basilica	is	made	in	Rome	1500:	Islam	becomes	the	dominant
religion	across	the	Indonesian	archipelago.[13]	1500:	in	an	effort	to	increase	his	power.	Bolkiah	founded	the	city	of	Selurong—later	named	Maynila,	on	the	other	side	of	the	Pasig	River	shortly	after	taking	over	Tondo	from	its	monarch,	Lakan	Gambang.[14]	1500:	Around	late	15th	century	Bujangga	Manik	manuscript	was	composed,	tell	the	story	of	Jaya
Pakuan	Bujangga	Manik,	a	Sundanese	Hindu	hermit	journeys	throughout	Java	and	Bali.[15]	1500:	Charles	of	Ghent	(future	Lord	of	the	Netherlands,	King	of	Spain,	Archduke	of	Austria,	and	Holy	Roman	Emperor)	was	born.	1500:	Guru	Nanak	begins	the	spreading	of	Sikhism,	the	fifth-largest	religion	in	the	world.	1500:	Spanish	navigator	Vicente	Yáñez
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OFFICEThe	Sheet	Metal	Workers’	Health	and	Pension	Plans	of	Southern	California,	Arizona	&	Nevada	were	established	in	the	1950’s.	Over	the	past	six	decades	these	Funds	have	provided	Pension	and	Health	benefits	to	many	thousands	of	Sheet	Metal	Workers	from	many	Sheet	Metal	Locals.	Numerous	Labor	and	Management	Trustees	put	in	countless
uncompensated	hours	over	those	years	to	establish	the	Plans	as	they	are	today.The	Sheet	Metal	Benefit	Plans	Administrative	Corporation	(SMBPAC),	a	non-profit	corporation,	was	established	by	the	Trustees	of	the	Sheet	Metal	Workers’	Health	and	Pension	Plans	of	Southern	California,	Arizona	&	Nevada	in	1991,	specifically	to	directly	administer	those
Plans,	as	well	as	a	number	of	small	related	plans.	The	Corporation	is	managed	and	monitored	by	its	Board	of	Directors	which	is	comprised	of	Trustees	of	the	benefit	plans.	Located	in	Manhattan	Beach,	California,	SMBPAC	employs	approximately	35	individuals	(represented	by	OPEIU	537),	who	provide	Health	and	Pension	benefits	services	to	over	7000
active	and	retired	Sheet	Metal	Workers	and	their	families.In	2022	SMBPAC’s	Pension	Department	oversaw	the	payment	of	nearly	$103	million	in	pension	benefits.	That	same	year,	SMBPAC’s	Health	Department	processed	and	paid	over	$80	million	in	Fee-for-Service	medical	claims,	HMO	premiums,	various	vision	and	dental	plans,	and	related	and
necessary	ancillary	services.The	Trustees	and	the	staff	of	SMBPAC	are	now	happy	to	make	available	this	improved		web	page.	This	page	will	make	available	general	benefit	information,	forms	and	other	Fund	related	items.	We	will	be	approaching	the	Trustees	about	soon	making	this	website	interactive	in	order	that	you	may	access	your	own	eligibility,
pension	work	histories,	and	other	useful	information.We	hope	you	find	value	in	your	visit	to	this	site	and	we	are	open	to	any	suggestions	you	might	want	to	offer.	Phone	Number:	(817)	267-9213Fax	Number:	(817)	571-1023	Office	Hours:Monday	–	Thursday	7:30	AM	to	4:30	PMFridays	7:30	AM	to	4:00	PMLunch	Hours:12:00	PM	to	1:00	PMApplication
Hours:Monday	–	Thursday8:00	AM	to	11:00	AM1:30	PM	to	3:30	PM	By	Matt	JosephExcerpted	with	permission	from	"Collector	Car	Restoration	Bible."	Sheet	metal	work	falls	into	two	realms:	manual	arts	and	technical	skills.	The	strategies	for	and	operations	of	removing	complex	deformations	(a.k.a.	“dents”)	from	sheet	metal	body	parts	are	so	variable
as	to	make	choosing	between	them	an	art	in	itself.	There	is	usually	no	single	correct	approach	to	such	a	complex	task,	and	various	approaches	may	produce	virtually	equal	results.	Of	course,	there	are	also	numerous	substandard	or	incorrect	approaches	to	this	work	that	can	hide	original	damage	while	actually	producing	further,	hidden	damage.The
three	books	shown	here	are	the	most	basic	and	important	texts	for	the	metal	man.	The	one	on	the	left	evolved	from	a	tool	catalog	and	was	the	first	systematic	guide	to	auto	body	sheet	metal	work.	The	two	on	the	right	are	really	the	same	book	in	different	issues.	They	offer	a	comprehensive	understanding	of	auto	body	sheet	metal	work.	Because
elements	of	judgment,	efficiency,	experience	and	even	inspiration	are	possible	in	sheet	metal	work,	it	borders	on	being	an	art.	However,	other	aspects	of	sheet	metal	work,	such	as	hammering,	welding	and	knowing	the	effects	of	heat	on	this	material,	are	highly	technical	and	require	a	clear	understanding	of	cause	and	effect	before	you	can	understand
and	perform	them	successfully.	These	are	really	technical	areas	that	can	be	demonstrated	scientifically.	The	result	of	all	of	this	is	that	good	sheet	metal	work	requires	a	study	of	basic	technical	factors,	experience	in	the	actual	work	and	imagination	and	ingenuity	in	approaching	some	of	the	more	difficult	problems	posed	by	sheet	metal	repair.	There	are
several	textbooks	that	deal	with	automotive	sheet	metal	and	refinish	work	in	particular,	and	that	devote	one	or	more	chapters	to	sheet	metal	repair	in	general.	Some	of	these	books	are	fairly	useful	for	beginners,	but	many	of	them	are	designed	for	use	in	conjunction	with	classroom	instruction.	The	latter	really	don’t	work	very	well	without	it.	While	it	is
possible	to	approach	some	mechanical	repair	operations	with	“the	book	open”	on	a	fender,	this	will	never	do	for	body	restoration	and	refinishing.	As	well,	classroom	guides	will	tend	to	tell	you	just	enough	to	make	you	dangerous,	and	will	often	overlook	much	that	is	basic.	That’s	the	best	of	them.	The	worst	of	them	tend	to	describe	procedures,
operations	and	materials	in	ways	that	are	completely	and	perfectly	understandable,	as	long	as	you	understood	these	things	before	you	read	the	descriptions	of	how	to	do	them.	There	are	two	books	that	I	think	really	do	provide	useful	insights	into	how	to	deal	with	various	aspects	of	steel	sheet	metal	repair.	Unfortunately,	one	of	them	is	too	cursory	for
most	people	and	the	other	is	too	detailed.	However,	if	you	are	new	to	this	work,	you	should	have	a	look	at	both	of	them.	The	Key	to	Metal	Bumping	by	Frank	T.	Sargent	was	first	issued	in	the	late	1930s	and	was	basically	a	user’s	guide	to	the	body	tools	made	by	the	Fairmont	Forge	Company.	Various	revisions	and	editions	followed	the	original	issue,	and
by	the	third	edition	(1953)	this	book	had	become	a	pretty	good	treatise	on	the	“Fairmont	Method”	of	dealing	with	sheet	metal	repair.	The	third	edition	also	included	all	sorts	of	helpful	hints	regarding	welding	and	other	skills.	The	basic	premise	of	the	book	is	that	you	must	employ	a	specific	method	to	straightening	sheet	metal.	You	cannot	just	go	in	with
a	hammer	and	start	banging	‘out’	things	that	seem	to	be	‘in’,	or	vice	versa.	The	method	proposed	in	The	Key…	involves	distinguishing	between	permanently	deformed	metal	and	metal	held	out	of	place	by	permanently	deformed	metal.	The	prescription	for	repair	is	to	analyze	the	order	in	which	damage	occurred	during	the	impact	that	caused	it,	and	to
remove	it	in	the	reverse	order.	The	Key…	is	a	short	book	and	leaves	a	lot	unsaid,	but	it	is	a	good	basic	guide	to	the	field	of	dinging	out	and	metal	finishing	sheet	metal.	At	the	times	of	its	issue	and	revisions,	The	Key…	was	almost	revolutionary	in	proposing	a	method	of	analysis	and	plan	of	attack	to	confront	sheet	metal	repair	work.	I	would	suggest	that
the	proposed	plan	is	useful,	but	not	the	only	way	to	approach	these	problems.	In	any	case,	The	Key…	is	a	good	place	to	start	the	study	of	sheet	metal	work.	It	is	also	readily	available	from	a	number	of	old	car	hobby	booksellers	and	from	suppliers	of	autobody	tools	and	supplies.Automobile	Sheet	Metal	Repair,	by	Robert	L.	Sargent	(Chilton),	and	its
newest	revision,	Chilton’s	Mechanics	Handbook,	Volume	3:	Autobody	Sheet	Metal	Repair	is	the	most	comprehensive	general	book	that	I	know	of	on	this	subject.	Whereas	The	Key…	makes	this	work	sound	wonderfully	easy	and	simple,	Sargent	confounds	the	reader	with	the	full	complexity	of	every	aspect	of	the	analysis	and	remedial	operations	involved.
This	sure	isn’t	bedtime	reading	if	you	want	to	sleep	at	night,	but	if	you	take	the	time	to	read	it	and	understand	it,	you	will	gain	a	good	grasp	on	the	theory	and	the	practice	of	this	work.	I	recommend	it	highly	for	those	dedicated	to	learning	how	to	perform	this	craft.	One	thing	that	you	will	get	from	reading	these	books,	or	the	rest	of	this	chapter,	is	the
concept	that	sheet	metal	repair	involves	more	than	just	beating	or	pushing	out	a	dent.	Beyond	that,	there	are	approaches	that	will	efficiently	yield	a	repair	that	looks	good,	is	permanent,	uses	no	or	very	little	filler	and	restores	the	basic	integrity	of	a	damaged	panel.	That,	of	course,	is	the	object.	However,	no	matter	how	many	articles,	books,	pamphlets,



videotapes,	CDs,	DVDs	and	seminars	you	absorb	on	this	topic,	experience	is	still	essential	to	perfecting	your	sheet	metal	technique.	NEVER	attempt	to	do	work	like	this	solely	based	on	book	knowledge.	The	best	approach	is	to	find	some	old	body	panels:	doors,	fenders,	hoods,	etc.,	and	damage	and	repair	them	yourself	to	get	the	feel	of	the	thing.	Armed
with	a	basic	knowledge	of	the	craft,	you	will	learn	more	in	five	or	six	hours	of	experimentation	with	real	sheet	metal	parts	than	you	would	have	thought	possible.	I	stress	this	point	because	I	have	seen	body	panels	and	whole	cars	ruined	by	people	who	thought	that	body	work	was	as	simple	as	skilled	practitioners	or	glossy	tool	sales	pamphlets	make	it
look.	It	isn’t.	Scrap	panels	are	cheap,	but	the	repair	of	the	damage	you	can	do	to	a	treasured	car	will	be	expensive.The	following	sequence	of	photographs	describes	a	basic	work	hardening	experiment	in	sheet	metal.	It	illustrates	how	work	hardening	occurs,	and	what	its	effects	are.	The	factor	of	work	hardening	is	critical	to	auto	bodywork	and
restoration	because	it	limits	how	far	you	can	move	metal	without	annealing	it.	The	experiment	involves	a	strip	of	22-gauge	sheet	metal.	It	will	be	deformed	and	straightened	with	a	pair	of	sheet	metal	pliers,	and	then	with	a	low-crown	body	hammer	on	an	anvil.	In	addition	to	practicing	your	technique	on	scrap	panels	during	your	early	learning,	you	can
often	try	new	or	alternative	strategies	out	on	them.	Sometimes,	it’s	easy	to	duplicate	in	scrap	approximately	the	actual	damage	in	something	that	you	are	working	on.	Then,	you	can	experiment	to	determine	what	the	most	effective	repair	strategy	will	be.	Scrap	panels	also	provide	a	wonderful	inventory	of	formed	metal	sections	for	repair	purposes.	It’s
amazing	how	often	you	can	find	an	area	or	part	of	a	scrap	panel	that	can	be	modified	for	a	specific	place	or	purpose	that	you	have.	This	can	save	hours	of	work	with	rawhide	mallets	and	shot	bags.	There	are	many	neat	tricks	in	bodywork	that	can	save	time	and	promote	quality,	but	there	are	also	some	very	bad	“dirty	tricks.”	In	each	case,	it	is	important
to	know	why	something	is	supposed	to	work	rather	than	just	taking	someone’s	word	for	it.	Over	the	years,	manufacturers	have	come	up	with	many	tools	and	materials	that	don’t	work	at	all,	or	that	work	only	to	a	limited	extent	or	in	limited	situations.	Take,	for	example,	panel	flanging	tools.	There	are	very	few	applications	where	these	tools	can	be	used
appropriately	and	to	advantage.	Mostly,	they	are	used	to	save	time	and	to	reduce	the	skill	levels	that	otherwise	would	have	been	required	to	fit	panels	properly	for	butt-welding.	When	used	improperly,	these	tools	stop	being	neat	tricks	and	become	devices	of	destruction.	In	these	cases,	either	experience	or	common	sense,	or	both,	should	guide	you
away	from	such	misuses.The	metal	is	placed	in	the	pliers	and	bent	by	hand	as	close	to	the	pliers’	jaws	as	possible.	Then,	there	are	the	really	dirty	approaches	that	should	never	(as	opposed	to	“almost	never”)	be	used.	Drilling	holes	and	using	body	hooks	or	welding	studs	to	sheet	metal	to	pull	it	when	it	could	have	been	pounded	out	from	behind	come
readily	to	mind.	I	realize	that	you	will	see	so-called	“professionals”	doing	this	stuff	and,	in	fact,	I	see	several	examples	of	these	and	other	barbaric	“techniques”	on	display	at	automotive	trade	shows	every	year.	They	may	work	well	enough	to	meet	the	needs	of	low-end	commercial	work.	That	doesn’t	make	them	right	for	restoration	work.	Intuition	and
common	sense	should	tell	you	which	approaches	are	damaging	and	which	are	in	the	interests	of	the	preservation	of	old	automobiles.The	hard	bend	continues.	One	of	the	nice	things	about	sheet	metal	work	is	that	simple	tools	and	simple	approaches	are	often	best	suited	to	the	needs	of	repair	and	restoration.	Seemingly	complex	problems	can	often	be
subdivided	into	a	series	of	simpler	problems	and	tasks,	and	solved	simply.	While	fancy	clamping,	pulling,	pushing,	and	bumping	tools	are	available,	a	few	good	hammers	and	dollies,	along	with	the	skill	to	use	them	properly,	will	almost	always	provide	the	best	basis	for	restoration	repair	work	on	sheet	metal.	This	is	not	to	argue	against	some	of	the
sophisticated	equipment	and	techniques	out	there,	but	just	to	state	that	knowledge	and	experience	are	always	the	starting	points	in	this	work,	and	that	much	of	what	passes	for	sophistication	in	the	modern	repair	sector	has	very	little	application	to	old	car	restoration.The	bending	continues	until	the	sheet	metal	is	bent	back	around	the	pliers'	jaw	as
tightly	as	is	possible	by	hand.	Sheet	Metal:	Composition,	Fabrication	and	Basic	Characteristics	The	sheet	metal	used	for	automobile	panel	fabrication,	and	for	some	panel	support	structures,	is	a	highly	evolved	and	complex	series	of	alloys	based	in	the	steel	family.	Sheet	steel	uses	several	alloying	components	to	achieve	desirable	characteristics.	The
most	important	of	these	is	carbon,	which	is	added	to	steel	in	concentrations	of	between	1/4	and	3/4	of	1	percent,	(usually	near	1/4	percent	for	automotive	sheet	metal).	Because	many	operations	are	involved	in	converting	a	basic	slab	of	raw	steel	into	what	we	call	“sheet	metal,”	the	choice	of	characteristics	that	alloying	is	designed	to	accomplish	must
begin	with	these	transformations	in	mind.	Beyond	that,	automotive	sheet	metal	has	to	be	die-formed	into	complex	shapes,	trimmed	and	sometimes	flanged.	In	many	cases,	it	also	has	to	be	weldable	for	attachment	purposes.	These	needs	dictate	the	specific	constitution	of	the	steel	used	in	automobiles.	Numerous	technical	terms	define	the	physical
characteristics	of	steels.	These	include	elasticity,	hardness,	ductility,	plasticity,	yield	strength,	toughness	and	so	forth.	Each	of	these	terms,	and	several	others,	has	a	specific	meaning	when	used	to	describe	steel.Now	the	metal	is	gripped	between	the	pliers’	jaws	and	compressed	slightly.	The	descriptive	terms	that	are	of	most	interest	to	us	are	plasticity
and	elasticity.	The	first,	plasticity,	describes	the	ability	of	steel	to	be	formed	by	pressure	(dies)	without	tearing,	cracking	or	otherwise	failing.	The	second	term,	elasticity,	involves	the	ability	of	steel	to	deform	and	subsequently	spring	back	to	its	original	shape	without	any	change	in	that	shape.	In	both	cases,	the	key	phenomenon	is	the	presence	or
absence	of	something	called	“work	hardening.”	This	phenomenon	is	of	crucial	interest	to	those	who	work	with	sheet	metal.	It	involves	the	fact	that	as	sheet	steel	is	deformed	(by	die	stamping,	accidental	impact	or	a	repairman’s	hammer),	its	crystalline	structure	changes	with	the	effect	that	it	becomes	harder	and	thus	more	resistant	to	further	change.
The	classic	example	of	this	is	a	demonstration	with	a	paper	clip,	which	begins	life	as	a	piece	of	straight	wire	and	is	then	bent	into	its	customary	shape.	Yet,	if	you	attempt	to	straighten	one	of	the	bends	in	a	paper	clip	by	grasping	its	straight	sections	1/2	inch	back	from	a	bend	and	applying	force	in	the	reverse	direction	from	which	it	was	applied	to	make
the	bend,	the	wire	will	not	straighten	completely.	Instead,	the	metal	on	either	side	of	the	original	bend	will	ultimately	deform	before	the	bend	is	completely	removed.	Photos	that	accompany	this	chapter	make	this	point	with	regard	to	a	1/2-inch-wide	strip	of	22-gauge	body	steel.The	metal	strip	is	now	gripped	in	the	pliers	as	close	to	the	bend	as	possible,
and	an	attempt	is	made	to	bend	it	back	straight	by	hand.	What	has	happened	in	this	example	is	that	the	original	bend	that	I	put	in	the	strip	of	mild	steel	has	work	hardened	it	to	the	point	that,	when	I	apply	counter-pressure	to	it	to	remove	the	bend,	I	create	two	more	deformations	on	either	side	of	the	original	one.	It	is	easier	for	the	metal	adjacent	to
the	original	bend	to	yield	than	it	is	for	the	metal	in	the	original	bend	to	yield,	because	that	metal	has	been	work	hardened	by	its	original	deformation.	The	phenomenon	of	work	hardening	is	critical	in	the	design	and	fabrication	of	sheet	metal	automobile	panels.	It	is	both	a	problem	for,	and	an	asset	to,	anyone	who	has	to	repair	sheet	metal.	The	asset	is
that	the	areas	where	dies	have	deformed	sheet	metal	from	its	original	flat	state	provide	much	of	the	necessary	panel	strength	in	body	design.	The	problem	is	that	when	a	panel	must	be	straightened	due	to	impact	damage,	it	will	have	hardened	in	several	places	and	in	ways	that	may	make	it	difficult	to	straighten	it	without	inducing	additional
deformations.	It	was	hardened	in	the	original	stamping	process	of	its	manufacture.	It	has	been	further	hardened	by	road	vibration,	which	is	particularly	prevalent	in	configurations	like	pontoon	fenders.	Finally,	impact	damage	has	further	hardened	it.	Now	it	may	be	difficult	or	impossible	to	get	the	panel	bumped	back	into	shape	without	dealing	with	the
work	hardening	of	the	metal	that	is	holding	it	in	its	deformed	shape.The	area	of	the	first	bend	refused	to	bend	back	straight,	and	the	metal	on	either	side	of	it	has	yielded	to	the	reverse	bending	pressure	first.	This	is	because	the	metal	in	the	original	bend	was	work	hardened	and	provided	more	resistance	to	bending	than	the	unbent	metal	on	either	side
of	it.	Without	some	further	intervention,	this	is	as	straight	as	the	author’s	wife	can	get	the	steel	strip	with	her	hands	and	a	pair	of	sheet	metal	pliers.	This	is	a	visibly	dramatic	demonstration	of	the	work	hardening	phenomenon.	It	also	is	very	similar	to	what	happens	when	you	attempt	to	hammer	a	crease	out	of	a	fender	by	hammering	directly	on	the
crease.	Sometimes	you	can	work	around	work	hardening	by	adopting	a	repair	strategy	that	forces	things	back	into	place	in	spite	of	it.	In	the	case	of	the	infamous	paper	clip,	it	is	possible	to	bend	it	almost	back	into	a	straight	wire	if	the	work-hardened	legs	of	the	bend	are	supported	close	enough	to	the	center	of	the	bend	during	the	reforming	operation.
It	is	also	possible	to	hammer	it	flat	on	a	vise	or	anvil.	In	other	cases,	the	effects	of	work	hardening	are	so	severe	that	the	metal	involved	will	readily	fracture	before	it	can	be	hammered	or	forced	back	into	its	original	shape.	In	these	cases,	heating	the	affected	area	to	its	“transformation	temperature”	is	usually	the	best	solution.	This	process	is	called
“annealing.”	Auto	body	sheet	metal	will	lose	the	effects	of	work	hardening	if	it	is	heated	to	temperatures	of	about	1,600	degrees	F.	and	air	cooled.	The	application	of	such	heat	allows	the	crystalline	structure	of	the	metal	to	rearrange	itself	in	ways	that	undo	work	hardening	effects.	The	problem	is	that	this	solution	may	produce	a	panel,	or	areas	of	a
panel,	that	have	little	of	the	hardness	that	was	stamped	into	them	originally.	Since	the	original	stamping	was	probably	designed	to	induce	work	hardening	into	the	panel’s	critical	areas	as	an	element	of	its	structural	strength,	annealing	can	create	structural	weaknesses.	Heating	followed	by	water	quenching	(rapid	cooling)	is	the	most	common	solution
to	selectively	re-hardening	metal	in	ways	that	maintain	some	of	the	original	hardness	of	the	die-stamped	panel.	The	die-stamping	process	is	a	wonderful	thing	to	behold	in	an	automobile	stamping	plant.	When	you	see	it,	you	can	appreciate	the	enormous	forces	at	work	when	automobile	panels	are	manufactured.	In	the	stamping	operation,	huge	dies
(108	inches	long	dies	are	pretty	standard	for	large	panels)	that	weigh	many	tons	are	forced	together	under	enormous	pressure	with	sheet	metal	between	them.	The	dies	are	often	lubricated	if	they	are	the	“deep	draw”	variety.	The	first	action	of	their	closing	is	for	“binder	rings”	to	clamp	the	metal	at	its	edges	before	the	dies	deform	it.	If	this	were	not
done,	metal	would	be	pulled	into	the	die	and	would	wrinkle	under	the	pressure	of	the	closing	die	faces.	More	recent	stamping	technology	employs	even	more	massive	and	complex	tri-axle	transfer	presses	that	literally	roll	shapes	into	metal.	Following	the	stamping	process,	trimming	operations	and	(sometimes)	flanging	operations	occur.	In	almost	every
case,	the	areas	of	high	deformation,	such	as	creases	that	run	the	length	of	a	panel,	are	put	there	to	give	the	metal	strength	by	purposely	work	hardening	areas	that	will	bear	stress	or	load	in	service.	The	sculpted	and	ridged	sides	of	automobiles	are	usually	as	much	accommodations	to	the	needs	of	structural	design	as	to	the	whimsies	of	styling.	Of
course,	some	areas	of	great	deformation	are	there	for	the	necessities	of	function,	as,	for	example,	the	formed	ends	of	panels	on	a	car	that	wrap	around	so	that	the	car	can	end!	The	die	stamping	operation	produces	three	types	of	panel	area,	and	infinite	combinations	of	these	three.	The	three	basic	types	are:	high	crown,	low	crown	and	reverse	crown.	It
is	critical	to	distinguish	between	them	when	you	repair	damaged	automobile	panels.To	really	straighten	this	strip,	and	to	overcome	the	work	hardening	in	its	bend,	would	take	mechanical	force,	as	is	shown	here.	This	will	tend	to	stretch	the	metal,	unless	it	is	done	very	gently.	Keep	these	characteristics	of	sheet	metal	in	mind	when	you	go	to	straighten
out	a	ridge,	V-channel	or	buckle	in	a	mild	steel	panel.	High	crown	panels	are	those	with	a	great	deal	of	curvature	in	all	directions.	They	have	a	rounded	appearance	and	fall	away	from	a	point	both	north	and	south,	east	and	west.	These	are,	of	course,	panels	that	have	been	substantially	deformed	in	the	die	stamping	process.	They	usually	are	much
easier	to	work	with	than	low	crown	panels	because	they	have	fewer	tendencies	to	buckle	under	heat	or	when	they	are	hammered	after	they	have	been	deformed	or	mildly	stretched	by	impact	or	by	previous	repair.	When	high	crown	panels	are	properly	finished,	they	tend	to	reflect	light	in	a	way	that	is	forgiving,	even	if	their	exact	original	curvatures	are
not	retained	in	repair.	In	contrast,	low	crown	panels	are	quite	flat	and	have	very	little	curvature	north,	south,	east	and	west.	They	may	have	curvature	in	one	direction,	like	the	top	of	a	door	or	fender,	where	the	format	is	usually	a	simple	bend	in	one	direction.	The	slab-sided	doors	on	Lincoln	Continentals	in	the	early	1960s	are	another	example	of	low
crown	panels.	Low	crown	panels	have	little	of	the	internal	strength	of	high	crown	panels	because	they	underwent	very	little	deformation	and	work	hardening	in	their	die-stamping	process.	Strength	is	often	added	to	low	crown	panels	by	adding	supports,	or	sometimes	by	forming	them	in	the	pre-stressed	(monocoque)	construction	that	is	occasionally
borrowed	from	aircraft	design	for	advanced	automobile	design.	Low	crown	panels	can	be	very	hard	to	work	with	because,	if	they	are	large,	any	stretching	will	make	them	buckle	when	they	are	returned	to	their	correct	shapes,	unless	the	stretched	extra	lateral	dimensions	of	the	panels	can	be	chased	to	their	edges	or	hidden	in	high	crown	areas
somewhere	else.	Otherwise,	they	have	to	be	shrunk	accurately	when	they	have	been	stretched.	This	can	be	a	very	difficult	repair	procedure.	A	particularly	common	variant	of	this	problem	occurs	in	restoration	work	when	cars	with	very	flat	doors	have	had	those	doors	fill	with	water	and	rust	out	for	several	inches	along	their	bottoms.	Any	welding
process	that	is	used	to	section-in	new	metal	will	produce	some	degree	of	heat	distortion	in	the	door	skin.	This	must	be	painstakingly	eliminated.	In	four-door	cars,	the	back	doors	usually	must	have	contours	that	match	the	front	doors,	thus	continuing	the	body	lines.	The	door	pairs	on	each	side	of	the	car	will	have	to	reflect	light	in	a	way	that	indicates
that	the	panel	match	is	uniform	and	continuous.	If	this	cannot	be	done,	I	would	suggest	that	the	car	always	be	parked	in	the	middle	of	a	large	field	or	unlined	parking	lot,	and	away	from	anything	distinctive	that	may	reflect	light	off	of	its	sides	and	indicate	the	problem!	Good	luck.	Reverse	crown	panels	are	simply	high	crown	panels	in	concave
configurations.	Reverse	crown	areas	are	sometimes	found	between	fenders	and	trunks,	among	other	places.	Like	high	crown	panels,	they	are	usually	easier	to	work	with	than	low	crown	panels,	but	they	often	present	unique	access	problems.	Obviously,	most	old	car	body	panels	are	combinations	of	high	and	low	crown	areas	with	an	occasional	reverse
crown	thrown	in.	When	a	choice	is	available	as	to	where	to	weld	a	patch	seam	or	where	small	amounts	of	stretched	metal	should	be	relocated,	high	and	reverse	crown	areas	are	good	bets,	as	long	as	they	are	not	weakened	by	annealing	or	by	changes	in	curvature	in	the	process.	A	final	characteristic	of	auto	body	sheet	metal	that	should	be	considered	is
its	basic	gauge	or	thickness.	There	are	half	a	dozen	gauge	wire	and	sheet	steel	gauge	standards	running	around	out	there,	but	automotive	material	is	generally	described	by	the	“Manufacturers	Standard	Gauge	for	Sheet	Steel”	standard.	In	this	system,	the	gauge	number	is	the	number	of	pieces	of	steel	of	a	specific	thickness	that	can	be	fit	into	an	inch.
Thus,	2-gauge	would	be	1/2	inch	thick;	4-gauge	would	1/4	inch	thick,	and	so	forth.	Automotive	sheet	metal	once	ran	in	the	range	of	18-gauge,	which	was	48	thousandths	of	an	inch	thick	(actually	0.0478	inch).	20-gauge	became	common	in	more	recent	times,	and	this	meant	0.0359-inch-thick	metal—still	a	lot	to	work	with	in-bumping	and	metal	finishing.
However,	more	recently,	22-gauge	(0.0299-inch)	has	become	common,	and	now	23-	and	24-gauge	(0.0269-	and	0.0239-inch,	respectively)	have	appeared	on	the	scene	under	the	euphemistic	name,	“high-strength	steel.”	This	dreaded	(by	real	metal	men)	and	miserable	stuff	contributes	slightly,	I	suppose,	to	lightening	automobiles,	but	carries	with	it	a
host	of	problems.	The	first	is	that	the	alloys	used	to	make	it	are	difficult	to	form	in	repair	situations	because	they	are	relatively	hard	(high	carbon)	and	have	very	little	elasticity.	Check	out	the	decklids	on	some	modern	minivans	and	hatchbacks	in	any	parking	lot	and	note	the	dents	and	creases	left	by	people’s	hands	when	they	have	been	overly	energetic
in	slamming	them	shut.	The	high-strength	steels	are	also	so	thin	that	in	areas	where	salt	and	moisture	are	a	problem,	they	exhibit	rust	perforation	alarmingly	soon	after	their	manufacture.	The	elaborate,	much	ballyhooed	and	highly	advertised	anti-corrosion	treatments	being	applied	to	them	are,	in	fact,	necessitated	by	the	thinness	of	the	material	from
which	cars	are	fabricated.	There	is	some	hope,	however,	because	some	manufacturers	have	begun	to	increase	panel	thickness	slightly	on	some	of	their	newest	cars.	The	gauge	of	the	metal	with	which	you	are	working	may	determine,	in	large	part,	the	best	repair	approach.	If,	for	example,	at	some	future	date	people	decide	to	restore	some	of	the
econoboxes	that	graced	our	streets	and	roads	as	new	cars	in	recent	years,	they	had	better	locate	a	good	supply	of	NOS	body	panels	before	they	undertake	such	projects.	Many	contemporary	panels	are	too	thin	and	too	hard	to	hammer	straight	when	they	are	seriously	deformed.	Traditional	metal	finishing	techniques	are	out	of	the	question	because	files
tend	to	skate	over	their	high	carbon	metal	or,	if	they	do	cut,	they	weaken	the	panels	grievously	or	cut	right	through	them.	Even	disk	sanding	them	can	be	a	hair-raising	experience	if	you	are	not	super	careful.	The	good	news	is	that	the	thick,	relatively	soft	metal	in	most	collector	car	bodies	is	very	susceptible	to	straightening,	welding	and	metal
finishing.	When	some	of	the	newer	technologies,	such	as	MIG	(properly	GMAW)	welding,	are	applied	to	them,	repair	becomes	so	easy	that	it	is	permissible	to	listen	to	the	radio	while	you	are	working.	Basic	hammer	and	dolly	work,	shrinking	operations	and	welding	operations	applied	to	old	cars	are	attainable	skills,	not	the	impossible	dreams	that	they
sometimes	seem	to	be	when	you	attempt	to	apply	them	to	most	contemporary	auto	body	sheet	metal.Acquired	Characteristics	in	Old	and	Damaged	Sheet	Metal	The	types	of	damages	that	can	occur	to	collector	car	sheet	metal	are	just	about	unlimited.	The	most	common,	by	far,	are	corrosion	damage	and	impact	damage.	Beyond	this,	each	car	that	you
work	on	is	likely	to	exhibit	some	daring	innovations	in	the	field	of	possible	sheet	metal	defects.	Stress	cracking	occurs	routinely	in	some	areas	of	some	cars.	Wood-framed	bodies	often	exhibit	structural	shifting	that	deforms	sheet	metal,	while	swelled	framing	wood	can	bulge	sheet	metal	in	ways	that	are	difficult	to	resolve.	In	cars	with	welded	and	spot
welded	attachments,	a	combination	of	vibration	and	corrosion	can	cause	things	to	break	loose	and	move	in	ways	that	produce	major	messes.	Yet	with	all	of	these	possibilities,	the	damage	that	I	most	dread	is	that	done	by	people	armed	with	minimum	knowledge,	bad	attitudes,	heavy	hammers	and	the	misconception	that	they	are	in	the	body	repair
business.	When	these	types	and	their	minions	add	acetylene	torches,	plasma	arc	cutters	and	pop	rivet	guns	to	their	basic	repertoire	of	chipped	hammers	and	hardened-screw-tipped	slide	hammers,	they	become	a	definite	menace	to	the	welfare	of	sheet	metal	everywhere.	It	is	sometimes	difficult	to	fathom	the	degree	of	imbecility	and	the	resulting
destruction	that	some	of	these	Bondo	artists	have	done	to	the	panels	of	the	poor	automobiles	that	have	had	the	misfortune	to	come	under	their	hammers.	Instead	of	carefully	analyzing	the	nature	of	the	panel	damage	that	confronts	them	and	repairing	it	in	non-destructive	ways,	these	minor	thinkers	apply	the	heaviest	hammers	or	biggest	pry	bars	that
they	can	wield	against	damaged	areas	of	metal,	literally	bashing	things	back	toward	their	right	places.	In	that	barbaric	process,	they	produce	stretching,	further	deformation	and	work	hardening	that	are	difficult	to	correct	later.	When	confronted	with	rust	or	torn	metal,	sectioning	and	butt-welding	are	usually	beyond	their	limited	skill	levels,	so	out
come	the	flanging	tools,	brazing	rods,	and	pop	rivet	tools.	More	damage	inevitably	follows.	These	guys	buy	plastic	filler	by	the	55-gallon	drum	and	the	only	apparent	limit	to	their	use	of	this	stuff	seems	to	be	that	they	never	allow	the	weight	of	the	filler	to	exceed	the	weight	of	the	original	automobile.	Aside	from	the	fact	that	this	kind	of	work	has	a	life
expectancy	of	between	6	months	to	2	years,	it	always	produces	severe	problems	when	it	has	to	be	reworked	by	someone	who	wants	to	do	it	right.	OK,	you’ve	been	warned.	Also,	as	always,	avoid	seeing	things	in	stereotypes.	The	two	most	common	forms	of	sheet	metal	damage,	corrosion	and	impact,	should	be	dealt	with	in	very	specific	ways.	Corrosion
damage	must	be	detected	by	investigation	that	employs	physically	picking	and	probing,	in	addition	to	visual	inspection.	This	may	seem	brutal,	but	all	kinds	of	corrosion	can	be	lurking	under	seemingly	sound	paint.	Certainly,	where	paint	has	bubbled	and/or	blistered,	there	is	good	cause	to	suspect	underlying	corrosion.	A	scratch	awl	is	your	best	guide
to	its	extent.	Where	body	contours	appear	to	be	modified,	or	where	panels	are	1/8	inch	thick,	or	more,	you	will	often	find	rust,	fiberglass	bandages,	pop	riveted	roofing	tin	and	any	manner	of	other	mischief	underneath	the	surface.	Flanged	and	brazed	panel	patches	are	also	frequently	found	under	bubbling	paint.	Sometimes,	and	this	is	almost	a	pleasant
surprise,	filler	will	be	used	to	cover	dents	and	other	impact	damage	because	the	attempted	repair	involved	difficult	access	to	the	back	of	a	panel	or	the	individual	making	the	repair	lacked	the	skill	and/or	commitment	to	bump	the	panel	to	correct	its	contours.	Alas,	more	often	than	not	in	these	cases,	a	slide	hammer	and	hardened	screw,	body	hooks,	or
welded	studs	were	used	to	pull	dents	out	crudely,	and	what	lurks	under	the	Bondo	is	serious	corrosion	damage,	made	worse	by	this	kind	of	attempted	repair.	The	drift	of	all	of	this	is	that	the	only	proper	way	to	repair	corrosion	damage	that	perforates	sheet	metal	is	to	weld	in	new	metal,	and	the	only	proper	way	to	deal	with	impact	deformation	is	to
beat	it	back	out	in	ways	that	produce	the	least	stretching	and	buckling	of	the	metal.	Sometimes,	small	amounts	of	filler	are	necessary.	When	this	is	the	case,	body	lead	(actually	an	alloy	of	tin	and	lead	that	is	now	commonly	available	in	a	30/70	ratio)	is	really	the	only	way	to	go	in	restoration	work.	In	addition	to	the	work	hardening	that	occurs	in	body
panels	when	they	are	stamped	and	later	subjected	to	road	vibration	and	flexing	forces,	there	are	several	other	changes	in	autobody	sheet	metal	that	occur	when	there	is	impact	damage	and	the	attempt	to	repair	it.	The	most	important	of	these	is	stretching.	When	a	panel	is	severely	deformed	in	an	accident,	it	is	sometimes	stretched.	This	means	that	the
pressure	exerted	on	it	has	caused	it	to	become	longer	or	wider,	or	both.	When	this	happens,	it	also	has	become	thinner	somewhere.	Unfortunately,	the	act	of	straightening	a	deformed	and	stretched	panel	involves	hammering	on	its	ridges	and	channels,	either	directly	over	a	dolly	block	or	adjacent	to	one.	This	often	results	in	further	stretching	the	metal
because	metal	is	made	thinner	when	it	is	hammered	on.	Bad	repairs	often	work	harden	and	stretch	metal.	This	can	create	a	difficult	combination	of	defects	to	address	with	proper	repairs.	The	opposite	of	stretching	is	“upsetting,”	which	sometimes	occurs	in	impact	damage	but	more	often	is	the	result	of	bad	repair	strategy.	This	phenomenon	involves
making	an	area	or	areas	of	the	metal	in	a	panel	thicker	and	laterally	smaller	than	it	or	they	were	originally.	Hammering	down	a	bad	buckle	directly	over	a	dolly	block	can	produce	an	upset	because	the	metal	may	have	no	lateral	place	to	go.	The	result	is	that	the	upset	part	of	the	panel	becomes	thicker	and	laterally	smaller	than	it	was.	This	defect	must
be	corrected	for	the	metal	to	assume	its	correct	original	contours.	Upsetting	can	be	dealt	with	in	a	repair	situation	and	is,	in	fact,	sometimes	purposely	induced	to	overcome	the	effects	of	stretching.	In	that	case,	it	is	called	“shrinking.”	Impact	and	corrosion	damage	are	sometimes	so	severe	that	it	is	necessary	to	find	replacement	panels	or	to	fabricate
and	section	new	metal	into	damaged	areas.	An	example	of	a	small	panel	fabrication	and	of	section	welding	are	shown	and	described	in	the	photos	and	captions	that	accompany	the	text	of	the	next	chapter.	Much	of	the	bodywork	that	a	restorer	is	likely	to	encounter	involves	minor	crash	damage—dents,	scores	and	the	like.	It	is	the	complete	removal	of
such	damage	that	can	distinguish	a	very	well	restored	car	from	one	that	looks	like	a	near	miss.	The	most	important	aspect	of	repairing	this	kind	of	damage	is	to	understand	the	material	with	which	you	are	working—sheet	metal—and	to	have	some	general	and	specific	notions	of	how	it	got	deformed	and	what	kinds	of	actions	will	be	necessary	to	return	it
to	its	original	shape	with	a	minimum	of	distortion,	stretching	and	upsetting.	Remember,	a	dolly	block	and	hammer	used	the	wrong	way	can	be	as	destructive	as	the	events	that	caused	the	damage	that	you	are	trying	to	repair.	Proceed	in	these	matters	with	a	very	definite	plan	of	attack.	Part	of	that	plan	should	be	based	on	the	known	sheet	metal	theory
that	is	described	in	this	book	and	in	the	books	mentioned	at	the	beginning	of	this	chapter.	Another	part	of	your	plan	will	come	from	your	experience,	gained	from	experimentation	with	scrap	panels.	The	point	is,	when	you	swing	a	body	hammer,	or	decide	where	to	begin	to	remove	a	dent,	or	whether	to	work	“on	dolly”	or	“off	dolly,”	your	knowledge	will
guide	you	and	your	experience	will	give	you	an	intuitive	sense	of	what	the	results	of	a	given	action	will	be.	Prior	to	the	publication	of	Fairmont	Forge’s	The	Key	to	Metal	Bumping	in	1939,	such	texts	that	existed	in	the	field	of	body	repair	tended	to	be	vague	and	to	stress	the	black	magic	aspects	of	the	craft.	Sheet	metal	skills	tended	to	be	passed	on	by
oral	tradition,	which	meant	that	there	were	some	awfully	good	practitioners	and	some	who	were	pretty	bad.	The	Key…	was	a	major	contribution	to	the	craft	because	it	proposed	a	simple	and	very	understandable	format	for	sheet	metal	defect	analysis	and	repair.	The	nugget	of	the	“Fairmont	Method”	was	to	logically	distinguish	between	“direct”	and
“indirect”	damage.	Direct	damage	includes	areas	that	have	come	into	direct	contact	with	an	impacting	object	or	objects.	Indirect	damage	describes	areas	that	are	deformed	and	locked	in	by	the	results	of	the	direct	damage,	but	which	were	not	actually	directly	impacted.	Most	indirectly	damaged	areas	will	spring	pretty	much	back	into	proper	shape	if
the	adjacent	areas	of	direct	damage	are	removed	and	the	forces	holding	the	indirectly	damaged	areas	are	thus	released.	Stamped	steel	has	a	memory	that	promotes	this	return	to	original	format.	Typically,	briefcase-sized	dents	involve	mostly	indirect	damage	in	terms	of	the	amount	of	effected	surface	area.	The	Fairmont	Method	prescribes	unlocking
large	expanses	in	sheet	metal	that	are	not	deformed	beyond	their	elastic	limits	by	working	only	on	those	areas	that	are.	A	small	“key”	unlocks	a	big	puzzle.	The	revelation	of	the	Fairmont	Method	is	that	you	don’t	have	to	get	a	big	hammer	and	pound	mindlessly	on	everything	that	seems	to	be	pushed	in	or	out	in	a	process	that	inevitably	stretches	and
work	hardens	metal	unnecessarily	and	counter-productively.	Instead,	inspection	and	analysis	will	indicate	which	areas	involve	direct	damage	and	therefore	should	be	dealt	with	first.	In	addition	to	inspection,	the	application	of	logic	will	yield	an	understanding	of	the	sequence	in	which	direct	and	indirect	damage	occurred.	If	direct	damage	is	repaired	in
the	reverse	order	that	it	occurred,	most	of	the	indirect	damage	will	be	released	as	you	go	along.	More	recent	approaches	to	body	damage	analysis	and	repair	strategy	tend	to	pay	more	attention	to	what	is	there	and	less	to	exactly	how	it	got	there.	I	tend	to	side	with	the	latter	approach	but	hasten	to	add	that,	if	you	can	determine	the	order	of
deformation	of	a	particular	damaged	area,	removing	the	constituents	of	the	damage	in	the	reverse	order	of	their	creation	is	always	a	good	approach.	It	is	not,	however,	a	good	idea	to	waste	half	a	day	theorizing	about	the	order	of	creation	of	damage,	since	this	is	not	absolutely	necessary	information	to	have	in-head	before	you	proceed	with	corrective
measures.	In	any	theory	of	damage	analysis	and	repair	strategy,	the	damage	itself	is	reduced	to	one	or	a	combination	of	three	possible	constituent	parts.	These	are	V-channels,	ridges	and	buckles	(also	called	“rolled	buckles”).	These	three	categories,	and	their	almost	infinite	combinations,	cover	the	field.	Ridges,	as	the	name	implies,	are	areas	of	raised
metal,	which	stand	out	in	a	linear	formation.	V-channels	are	depressed	areas	formed	into	lines,	the	opposite	of	ridges.	Buckles	are	areas	that	are	forced	and	locked	into	the	metal	by	the	waveform	created	in	the	metal	by	the	original	impact.	Unlike	ridges	and	V-channels,	which	are	either	results	of	direct	damage	or	fairly	gentle	extensions	from	it,
buckles	are	formed	by	the	collapse	of	the	metal	when	it	is	under	pressure	and	literally	has	no	alternative	other	than	to	collapse.	Buckles	often	involve	substantial	upsetting,	which	is	not	the	case	with	ridges	and	V-channels.	When	you	recognize	and	understand	the	genesis	of	these	three	components	of	damage,	you	will	be	in	a	position	to	execute	an
effective	strategy	for	their	removal.	In	large	part,	your	actions	should	unlock	what	are	usually	large	areas	of	indirect	damage.	In	a	sense,	the	test	of	a	good	strategy	is	how	little	hammer	and	dolly	work	is	necessary	to	remove	damage.	The	analysis	method	works	because	breaking	damage	into	components,	and	attacking	those	components	logically,
represents	an	efficient	attack	on	the	causes	of	the	problem.	The	alternative,	to	mindlessly	attack	the	symptoms	of	damage,	ends	up	as	the	“bigger	hammer”	approach	and	usually	fails	to	recognize	even	such	obvious	components	of	damage	as	bent	substructure.	It	substitutes	damaging	counter-force	for	intellect	and	skill.	For	that	reason,	it	usually
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