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Energy Bands in Magnesium
At the interatomic distance, r,, in the magnesium
crystal, the filied 35 band overlaps the empty
band of 3p orbitals, permisting cagy promotion
of an electron.
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Energy Bands in an
Insulator
Al the interatomic distance. r,, there is a
large gap between the band of vaience
shell orbitals and the next higher band of
orbitals. However, at smaller distances, r,

the filled and empty bands overlap. higher orbitals {(empty)

valence orbitals {filled)

energy

lower orbirals {[led)

interatomic distance
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Figure ﬂ".ﬂ.n axample of a cofed-coll
filament used in mest incandascan
larmps teday. This figure shows gn
SEM microgranls of 8 section of
filament fhat has been removed from
the lamp.
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To all wwhom il may concern

;2 "Be it known that [, TRoMAS ALTAL

of Menlo Park, in the Btate of New'dw

Tpitsd Btates of America, bave lnvadbsll

Improvemens in Electrlo Lumpc, nd’:

mathod of inuntfucturiug the same, {0asNG.

1“‘*2 of which the following is » speclBeition.
Thoubject of thisinveutioniste p

Huillm]m giving light by inoandasoss

lamps ahiall have high ’

Jow of the practical

nvention conwista in

‘mme
obich radintion can take place;:
‘The Suvention frther conals

Aarough platina wirea sealed into the glask
The Invention further cousista in the method |
; manniactering owrbon conduetors of high
k. reslatatne, atne to bo suitaisle for _sl\'iu‘i Tigtit
by incaudesconce, nud in the manner of necuts
‘Ing perfect contact botween the metallia eon

sdnotory ot lendiug-wiree ani the carbon oow

Heretofore light by incandescence :
thinined frow rmda of carbon of one to four
ohma resistonce, Haced tn closed vessels, in
which the stmoapheric nir hae boon replaced
gaoen that do not combine chemically with.
pethbon. The veasel holding the burner
iz been composed of glaas cometited to o me:
Allo base. Thoconneetion betwesn the lead-
‘mgireaand the carbon has been oltained b

olping the carbo to the metal. ‘The lead.
ng-wires havoatways hecu"lur;.wim that thelr
Tealatanon nh:}ll be many times less than the
T, a0d, in gan the pttetiptd of pre--
Dersonabiave becn bo redweothe reslstnnoes
ofthecarbun rod, Thedisadvantageaof follow-

et foar ohma resinianes cuanot e worked in
: jgreat numln_ars it multi ple e without the yh-
Ployment, of mpin eonductors of enntmous di-

rjbl by [
- dimausions aid. good eanductors, aud & gl

wtable, espesially when such enrlion iv small in”

. mosphorio preasure, altloogh wet attacking. -

‘the onarbon, serves to destroy it fime by “air-
wasbing ¥ orthe uticition prodocel] by thorapik 7 7
Enlagn of tho oir over the slightly.coberent

 bighly-hentad surince of thy earlion,

1 hve discoversd that

‘| even s eotion thrend yroperly enrbonizel wnd’

[ mitHemth - of ‘an wtmosphere offoen from e
g .| handred to tive husdred olimm rosiainnee: to the

“Ing thig practice are, that o lany Lavieg but |

censione; that, owing to tho low reainlanco of

the leading-wirse muat be of dar,

lobe camnpt bo kept Hght st the place where .
the wires paas it und are comented ; honoe the

‘oirboa ts couanmed; because there minet be - o

moat & perfoot vaoaum to render the carbon

maias and high in cloctrical venintanes, - .
The use of & pas in tw recoivor at the st

I have
roversed this proctios.

placed in awealed glava bulls exbansted to sue:

passags of tho carrent, nml that it in nbeointely
stabie it very high rinpesatures;
thread e coiled a8 & spiral winl earhoaiaod,
or i any Abrom vegetable substanes whick
will lenve a carbon reaidno after Leating in.

2 elused] eliribor be so coikul, a8 innch as 1wo

‘thongand olims rosistenve wny be obinined -

without presenting o radiating-surfiles grenter
than ihreo-sisxteontha of i inch; that if
much Abrows wmaterin! be rubbed with a plas
tle composed of kuop-black and e, Be o
aintaace may be made Righ or low, neeurding

to the amount of Inmp-blnek. placed aon 1ty - -
that oarlon litlsmenta may be msds by s

combinntion of ter und lamprblack, the laiter
beidg previenaly ignitod in s closal eracible

for severn! houmand afterwanl mojsicowtand - '
dmended uotil it wesomes the consiatonsy of

thick putty.  Small pieees of this materisl .
may be rolied out in the forin of wire as kmall

a8 soven-ohe-thousandths of an inch indisme.

ter and over B foot in Jougbhy, wiel. v sume
may be coated with a son-condicting non-er
Lonizing substanee mul wound eu s bobling of
e & apiral, and the o corbonised i w clused

chambner by subjecting it to high e, the -

apiral aftor antbionization retaining it form.
All these forma ore feagile amd swnnet Iy
clamped to tho losling-wires with. suftieivut
foreo to ipsnrs good esntnet and provent heat-.
i 1 havediseovored thesif plutinnm wirea
wee byverl und the plastio lmp-Dluek mnl tar

APPENDEX !

wmeif the -

‘-
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material bo molded around it in the act of car-

* bhanizatiop there is anr intimate union by com-

I1c

I3

20

bination and by pressore between the (H'“'bOII
and platina, and nearly perfect contaet is ob-
tained withoot the necessity of clamps; heace
the barver smd the lewting.wires are connect-
ed to the earbon reudy to be
aom-balb. g
When Bbrons materisl is used the plastic
lammp-black and tar are used towcenre it to the
platina befare earbonizing. . N
By using the carboh wire of such high re-
sistance 1 am enabled. to use fine platingnr
wires for lessling-wires, px they will ave a
small resistance sompared to the burner, mul
hence will not heat and erack the sealed vie.
num-bokh.  Pintina can only be osed, as its
expansion ia nearly the samu as that of gluas,
- By nsing u consideruble length of carbon
wire and coiling it the exterior, wlhich is enly
& small portiomw of itk entire surfuce, will forin
the principal radiating . surface; bence I am
able to raise the apecific heat of the whole of
the carbun, and thus prevent the rapid recep-
tion and disappearnnee of the light, which on
& plain wire is prejudicial, as it shows the

" least unatesdiness of the current by the flick.

30

ering of tha light; but if the
the efeet doss not ahow.
I hasve carboiiized anil used cotton and linew

enrrent is ateady

- thread, woor splints, papers coited in varioas

35
- 40

45

. .-in water, and then dried . aud
" glaga holder, and a

ways, ulzo lamp-black, plambage, and earbon
in varions forms, mized with tar and kneaded

- 80 thut the saine may be rolledd ont {nto wires

of various lengths s diameters. Each wire,
bowever, ia to be uniform in size throngheut.

if the carbon thread is linble to be distorted
during carbouization it is to be coiied between
8 helix of copper wire, The euds of the car-.
bou or flanient are secnred to the platina
leading-wires by plastic earbonizable materisl,
aud the whole placed in the carbonizing-chan-

" “ber. The copper, which has served
" distortion of the p et

carbon thread, is afterward
eaten away by nitric acid, and the apiral acaked
placed on. the
glasa Lulb blown over the

" whole, with & leading-tabs for sxhagation by
- & mercary.pump. __Tlx_is}l_:b&,_ whsn & high

placed in the vac-.

»38,508 -

vacunm has been reached, is .-_harlnﬁtically 50
soaled. - S -
With subatatces which are not greatly dis-

torted in carbonizing, they may be coated with

# non-conducting non-carbonizable snbatance,
which atlows ane coil or turn of the carbon to sg
rest upon and be sopported by the other. _
In the drawings, Eigura 1 shows the lam;

sectionally. « is the carbon apiral or t.hread!:

e ¢ ure the thickened suds of the apiral, formed
of the plastic compound of lamp-black and tar, 6o
d & are the platina wires. 5 5 arstheclamps, =
which serve to conoect the platina wirea, ce-
mented iu the carbon, with the leading-wires

z x, sasled ju the glass vuconm-bull. ¢ 2 are
copper wires, connected jnst outside the balb 65
fo the wires & . m is the tube (shown by
dotted” lines) leading to the vacnnm-pump,

which, after exhanstion, ia hermetically sealed

andd the sarplans removed, . .
Fig. Z represents the ploatic material befora 7o
being wound iuto a spiral, s -
Fig. 3 shows the spiral after carbonization, -
ready to bave o balb blown over it. L
1 claim a8 my invention— L
i. An electric lamp for giving light by in- 7§
canilescence, considting of a Slament of carbon
of high resiatanes, made a8 described, and s .
cared to wetallic wires, as set forth. S
2. The eombination of earbon filaments with -
o receiver made entirely of gluas and condact- 8o
ora passitng through the glass, and from whick
receiver the air is exhausted, for the purposes
sat. forth. T
3. A earbon filament or strip coiled and
connected to electric condnctors so that only 85
a portion of the surface of auel carbon eou-
duetors shall be exposedt for radiating lght,
aa sel forth, - o
4. The metiod herein deseribed of SeCuring
the plative contact-wires to the carbon fils. 9o
ment and curbonizing of the whole i a elosed
chaber, substautially us set forth. S
Bigned by me this Ist day of November,

A. D. 1879. . S

. THOMAS A. EDISON. -

Withesses: o -
8. L. GRIFFIN,

JOHN F. RANDOLPH.
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The lwlb is piaced ovar tho maunt. Notice

thar tho mount has bean lurnod ovor,

|

Fhe bulk is marked with tho lamp siza and

tha GE monggram.

The wpper antds ol he

load wiros are bant in-

weaid,
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The lip of the exhgust tuba is heatod

anl gut off,

hent straight out.

IR dare

During this flushing stage, the outer encls

of the load w




‘tatet 53 vo proast s1 nsmg oy |

BEE 10A0 (LN Udag Sy
ChURE OMY 1B 8ol umop pur da quBiens 41
I 1Ly o el uang $) Sed s (D) 0] Ju By

-




‘tatet 53 vo proast s1 nsmg oy |

BEE 10A0 (LN Udag Sy
ChURE OMY 1B 8ol umop pur da quBiens 41
I 1Ly o el uang $) Sed s (D) 0] Ju By

-




DSEG OY) JO PUS Bt e
el B M0, jo dedpy B puL peudney sl esp

sy1 40 puo syl ylnoap Buesed oo pes| oy)

A0 IND IR KA DBD| D] JO SOUS BYL

43

Un i ene Jewyio
giyr pug Ine BjRILS Jueq §1 DIIM pIROJ BUG




THBIHOS S| DEEG AL 0 Pap
oy YBnaodyl BUHSSRd adim peqa| dwr jo us Bil .

BRI BN D1 PADIOM S| OPIF DY) U0 UM PRG DL JO puu ay |




!
S

P

i
2

‘dwie| 8y} Jo A|Guiasse
ayl se1ejduiog siy)
‘Aujenb 10} pelsel

usaiy) 81 dwg) ey ‘duwie|

ey BunyBy Aq , pebe,,
AAQU S] JuUBwuIB|)Y BY ]

ki




JAswpre g BUpAue 191 aoeduoiges &1 [pe] Wk e
yBnot e ‘g alewed gy u) peogd pos pPagls 51 'sise) pug
SUONROGEUE AUBLLE JOIE O PO IGUWOS se Aljmy s saop00 Baed
SUIE ALY Il Bped Bo jsmud e SWHI0S PIn pUR AK3LL |0
ANDLBA © 53 YN SSEY U INje popeang ‘sped ssel jeuleig
GG AUl O TUDLND DS Bugpuesr o $RULNG Ik (b s
viedelng o saam UIUdpgAiour - g ¢ 0 sjuouodug 20

UCHHEIDCRAS LM (LIl Y ina -~ planeeeg
#0219 - wod Buppuw o 2301 saummiedulel Je apisdo
Rigwiely o) si0] sefd ol e o uoje| sl euonoey,, ) [ED
sR0o0ud e (Biong so)ng JUODEDPURDW ) - Ul pug uolag
- s0ah Uwe sy osaonpoud Sthon)g eiauag uedriado g ey
B0dge Amsiaape uex Alndun go uao sad e oo Y-
WD eand  Afjraytousonaeils vy smu sgaydsolne R T

ALITYND 4788 ONIHNSSY

BN LOTUOURAS BU) DIRIBI DINOD ]| "s05e5 148U

Wawey sy fupelado Ay a1 pungg 360 "Ades Bujeoteas ey
Wawmi ol 1dey eyl wnnses ¢ Uy pessado samy pihyg Aaes

Bomalad e yauw) e o

QOOQ'QL /1 SE DY S8 Ul 10 10 S0 'S158) W OF o

PRIDDNING UGD( Simf "0d0os0w usoslord 1t jo orIDdo Al Ay

Popndsuy A|0EoD USaq SR Bl o] jugWeh) umelun {B1a 51
URHE 2410 G000 yipwm pountog adieLl 84 gy by @ ge ped oy

"SELOW DL L] ML

frgwa g ul podopaap s uBisap 100-peple DL Cuiefe pspoo

I951] 81 ddtan papos siy) ual | sawl 048 - popoa Aty

81 jugamy dlle s Avpo) nes dod poonposd 1 B pdow auj

AN JO IEHUEE 0 UL B (I0D SU0W Gu) Jugl pedea) slagu|fus due|
39 sdoo] ol gulyl AjUe pauieiung SIHaWEGIY sqpK 4100 )

Bt jo YiBus] pouliep Aesosrd v Bunfiiomn AG peuoess 51 5501
N 0ANDBNS oy Csanbiugee) Buunseow eafian Ag Aiemone
PAUILLRION @ (OULRD JOYOLURID U JRLY BUY 05 SE enm DY)
'BOINO IBIEWS DUIOS S0 CHRY LZIInY B SE UK $8 plegs e T
ihun saip puelies Yookl umep posiiney pamey passesd
"paiung aspaod o ROUNPOY 81 S0 'Sud nyl wiody 3y oo
GOFRRLETY - [ELBIRW AMBD YA 1S S108)Y [riauaty umbiy
jLurtEn LRy sales wineneqd
10 ol G (BROW IR R SY CIMBW @YD Aug LBy o
Bupiaw By e gus fvegsBum s1ojualigy syl Cu yBnoIy)
5365R¢ Adolnoele unys 1yl seanpoil puz joy-aigsm smogh
Ued ML UL B1 S1 Qg WA € 10 1d N s o &y

83N8 LHOIT ¥ 40 Luwad

Moylamed [ OG0Z 18 520000y L] U0 PUl L BEOS
unas peulof ‘pues aful Aljediweys moads B woly sqng  tmo
511 S20Npad DHIDB1 JRAEBED EIGELEIR YD BEDY GANSER O

. ‘B g
puispm 0 yhinoun peBfing ‘sacfiap QGE o) 0107 MO0 Wi
BLilAna saunieio duiog pusisylim o YBouG UGS g UL T R ERIPTTY
Nisuey of paubitsep Ajgjoudsa s1 sqing ul posn sseji ayy
AU WY w81y ‘ase|duotiog Bl Qg o4 §| sy Jseld pune
(oW SRR O ik B Uy oidUORME0D QIO GG PIUD TEUM
SIBGLMNG 4IRS U] “1e0A 1mea ARG SIY U apRLL 8.2 U0 HIW O0E
Gy "ging piovesnog Nesm-00 | agyndod agi - auo jsnl oye)

'suopen||dde ssepUNog Sw a] ‘SIHSHDIDEEYD HouE
UUOLT pue {I3Ude(e J0 ADLIRA BIMA & \NIAY TSI02 Sols I
'sadeYs ‘soxls JO spaupuny wi SoW0a ) bl Gig S OS]
LHIAR HOWRMOD a1 apgl] sey g yf)) 1ugosafuuaul s Akpo |

NHNHILSNI
NOISTOHUd

B108 LHOIT AHL




286 gl

91419313 §B 1vdINI9

NOISIAIOQ dWVYT

AR 1B pUB SOy

e ‘yiom e o|doad asles 0] paufilsap UG
-BUIQWTD Balsuddses B o s1anpoud pue agd
-oatl spuajg YiBd BEBN CUCHEUNIN]|| JO [0
ayy funensuowgp aojgonps Builydi e 'ucneo
._._w_uam duie| aagaays 0wl e Budojeaap 184U
-iBus ue ‘Appol o fanbiuydsy uoljanpoxd ayl
Bujuya)r 15([elpads e 'MOOGUO] 104 30UN0S
WE mau e oy BunlLawadxd 151U DS
ymeasal e 21 3] apdoed 51 1 ‘saan pue
sBup|INg ‘sSumE| UEYL BH0W 81 Hled BRp NG
B g0 Aussamun ayy,, pa|ea Apusnbay
51 ssalboud Bunyby pup dwg| [0 s@aLEND
-pESY plom s 1Eyl Buisiding jou st
=andwes aba(oa @ jo asaudsOwe ayl 21340
SONIYS pUE 2224 |[puowewn pue sBuippng
uvelBioan pes-Aar 'sume| Buidsams  aigH
PUE|EAE D) UAOIUAMOR LD}

Sa{ill auiu 'olyg 'puelaad|’) )53 Ul 'SBIIE
76 0y uwmodB spy sows 1Eyg ple| 0 oid
B UQ ELBL Ul PIYSIOEISE SOM UEd ERRIM
"Eyaed |msnpul 8 Aunga Sn o siy '8y
UOsIAK] dwe s Auedilon U097 [erauan
aUl JO0 1B JUaWdo|eAsp PUE Y2ieasdal eyl
pue smalenbpesy [eeo)Eu ayl S| YIE4 ERN




