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This invention reiates to apparatus for evaporating 
materialin a vacuum chamberand moreparticularlyto 
apparatus for continuousiy?eeding materialto be eVap 
Oratedinto a heated flament, 
When materialisto be evaporatedand deposited OntO 

asubstratetoformathinfim on the Substrate,the Work 
isperformedin a vacuum chamber,This vapordeposi 
tionisparticularlyadaptabletothemanufacturingofthin 
fim microcircu?ry. itiscommon practice to USe a ?la 
mentin the shape of atrough,orthe ike,wherein the 
flament becomeseXtremely hot,A materiaito be evap 
orated is usualy paced in the flament prior to the 
vacuumchamberbeingseaed,The Sübstrate upon which 
thematerialisto be depositedisusuaHypositionedabove 
the flament,Qnce the Vacuum chamber has been evac 
uated,the fiament is heated and then the material 
vaporizes and deposits on the substrates?The probiern 
isthatif more than one substrateisto be coated with 
thethinfim,thereistheproblem ofrepknishingthe SUp 
ply ofmaterialtobecyaporated? 
Itisverytine consumingto open the vacqun cham 

ber,putinnewfnaterialandevacuatethe chamberagain· 
Theevacuation ofthechanber maytake Uptotwo hoürs 
while the vapor deposition of the nateria only a few 
seconds,Sonetimesitis?ossible toputan over-Supply 
ofmaterialto be evaporatedin the fament,butin this 
caseitis extrerney dificu? to contro the anount that 
wilbeevaporatedoneach substrate? 
Another known method in Supplying material to be 

evaporated to the fiamentisto have the naterialin a 
longstrip whereinitisfed through an electrode in the 
shape of a circle,and the materialitseif becomes the 
anode andisevaporated byelectron bombardment?The 
probjemwiththeelectron bombardmentmethodifeyapo 
Fationis,again,one where ?is hard to acCurately con 
trol the anount of naterial deposited on a given Sub 
strate?Tocontroithe exactamount of naterialdeposit 
ed on agiven substrate,the easiest methodistC piace a 
known amount of materialin the flamentand to eyapo 
rateal of the materia?,With the Substrate ata given 
distance from the flament?this process may be repeated 
with acertain degree ofaccuracy,But,again,the prob 
1emisthatthevacuüm chamber hasto be Opened afer 
each operation toputa fresh Suppiy of materialin the 
fiatnent? 

Itis,therefore,an object of thisinvention toprovide 
ameansforautomatica?yfeedingmateriaito a flament 
inavacuum chamber? 

Anotherobject ofthisinvento?istoprovide a meaps 
forautomaticaliyfcedingand accurateiy controingthe 
amount of materialto afament? 
St?another object ofthisinventionisto provide Suc 

cessive feeds of material to be evaporated wherein the 
matcrialmaybe8everaltypes ofraterial? 
Otherobjectsandadvantages ofthepresentinvention 

w?become apparentin the folowing description when 
takenin conjunction with the drawing,in which the Sole 
FIGUREisa cross-sectionalview of the preSentinven 
tion? 

Referringto the drawing,a shaft ? is rotataby Sup 
portedatoneend bya Support2,itisto benoted that 
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the support2 may be the base of the vacuum chamber 
in Which case the Sealaroundthe Shaft can be a VacU 
un sea of thetype wel-known in the art which alows 
rotarymotion oftheshaft?,Theshaft1 hasathreaded 
portion3?The otherend of shaft?isrotatabySupport 
ed by the end plate @,A housing5 connects the end 
Plate@w?hthesupport2?Athreadednut6engagesthe 
threads3 on shaft ?,Extend?gfrom the nut 6is an 
arm 7,Aslotted tube 8is also supported bythe hous 
ing@,The slot? of tube 8 runs ongitudina?y along 
the axis of the tube 8,The slot 9 is Wide enough to 
permitthe arm 7to extend into the tube &, 

?tcan be seen,now,thatasshaft1isrotated,the nut 
@,which Would normalyrotatewith the shaft?,iscaused 
to move up and down the shaft1 on the threads3 be 
cause thcarm 7 holds the nutéstationary with respect 
to rotation? 
A fament?9,shown as a V-shaped trough,is elec 

trica?y Connected to a power Supply(notShown)?The 
top ofthetübe8 hasaspoütportion ?? mountedto form 
ar ange G??ess than 90°With the tube 8 andextending 
fron the tube 8 to a position overthe V-shaped trough 
?@butnottouchingthe V-shaped trough ?9,Note,that 
the spout portion ? hasa Sma? Hp means i2 biocking 
its upperend to prevent the pelets fron beingemitted 
from the Upper end,The materialto be evaporated is 
in the shape of ba?s 3 and positionedabove the arm 7. 

?n operation,the shaft ? is rotated to lower the nut 
6 and arm 7,The vacuum chamberis opened and the 
bals ?3 arefed into the tube 8 eitherfrom the top of 
tübe 8 Cr from the bottorn of tuBe 8?The balis are 
selected to be the proper voiume to give the desired 
thicknessofevaporatedthinfm,The vacutm chanber 
isthenc?GSedandeyacuated andtheflament?9is heated? 
The shaft ?isthen rotated so that the desired number 
of ba?s ?3 fai into the f?ament ?9 where they are 
vagorized,?tisto be noted that the balis ?3 may be 
fedinto the fanent ??beforethe fiament ??is heated, 
but that Heating the flament first provides for almost 
instantaneous vagorization of the nateria?,rather than 
projonged vaporizaticn,asinthe case wherethe flament 
?@ is broug?t up to the ternperature with the material 
inthe faüent,The tube & hoids Severa bals of mate 
ria,and therefore,the evaporation may be done in any 
number ofsubstrateswithoutopeningthe yacuum cham 
bertoputinnew materialinthe flament19,?n order 
to accomplish a new evaporation,Shaft has nerey 
to be tu?ed to a?ow more bais ?3 to faliinto the fla 
Tent ??? 

tisto be noted thatif diferent materialsare to be 
evaporated,the frst few bals are of one materia and 
the nextfew bals of aBothernateria,and so on,This 
a?ows one fament to evaporate Several diferent kinds 
of natcrialwithout Opening Up the Vacuum chamber? 

This system hastwo majoradvantages:One,in stor 
ing a supply of materialinside of a Vacuum chamber 
there5ye?iminatingthe need to openthe Vacuum charn 
ber to re-supplythe materialto be eyaporated;and Sec 
ondy,thesize ofthe balscanbecontroled wišhextrerne 
accuracy So thateach baigivesa desired flm thickness 
ofeyaporated materialon üe substratcs? 

Example ? 
A % inch diameter copperbai Used with the present 

invention with the Substrate twelve inches from the fla 
nentina vacuün of approximateiy10?°mimeters of 
nercury provided a flm thickness from 2?3 thousand 
angstrons,The balis were placedin the tube and the 
flamentwas heated and then the bais Were ejected One 
atatime from the tube,Cne ball Was used foreach 
substrate providing approximately 2—3 thousand ang 
Stroms offm thickness? 
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?xample P 
Alternate balis,frst36inch diametercopperbalsand, 

Second,% inch dianeter nichrome balls used in the 
Same apparatus and with the same vacuum asin Exam 
ple Iprovidesa film thickness of copper ofapproximate 
ly 2—3 thousand angstroms and a flm thickness of ni 
chrome of approximateiy2—3thousandangstroms?The 
bals are ejected from the tube successivelyso thatthe 
?rstfimis deposited on the substrate and then the Sec 
ond fim is deposited on the substrate,either over the 
firstflmoronasecondsubstrate. 

Example II 
By usinga %6inch diameter bal of nickelinatube 

to accommodate the same,the resuits in Example T, 
change to afim thickness of approximately12—14ang 
Stroms,and bythe Same token changingthe bal sizeto 
? inch diameter and the tube accordingy,the results 
in Example Iarechanged to aflm thickness ofapproxi 
mately10—20thousandangstroms, 

Aithoughthis?vention hasbeen particularlydescribed 
above,itisnotintendedthatitshould belimited bythe 
above description,butonlyin accordance with the Spirit 
andscope oftheappendedclaims? 
Whatwe claim: 
1.Anapparatusforfeeding materialto be evaporated 

to an evaporating meansin a vacuum chamber,com 
prising 
(a)a tube having an open end and a slot running 

longitudinaly thereof capable of storing peletized 
materialto beevaporated, 

(a^)a dispensingspout means,fxedy mounted 
onsaidtubeat Said openend,Said Spout means 
havinga frstend and a Second end and hav 
ing an opening in the bottom portion thereof 
with Said opening registering with the Opening 
insaidopenendofSaidtube, 
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(b)a threaded shaft means rotataby mounted ex 
ternaly of saidtube and paraielthereto, 

(c)nutmeansthreadedyengagingsaidthreadedshaft, 
(d)an arm member fxedy mounted on said nut 
means,Saidarm memberextendingthroughsaidslot 
andinto Saidtube,wherebyrotaryactuation of Said 
shaft means brings aboutiongitudinal displacement 
of arm member within said tube and thereby pro 
videsa means forexpeling peletized metalfrom 
Saidtube upon movement of saidarm memberto 
wardssaidopenend ofsaidtube. 

2.Theapparatus of claim1whereinsaidthreadedshaft 
means extends through a Wal of Said Vacuum chamber 
andisadaptedto beactuatedfrom withoutsaid chamber? 
3.The apparatus of claim 1 wherein Said Spoutmeans 

is mounted so that the part of said Spout means con 
taining said frstend forms an angle of less than 90° 
withsaidtube. 
4.The apparatus of claim 3wherein Said spout means 

hasa lip means mounted atsaid Secondend to prevent 
peletized matter from beingemitted from Said second 
end? 
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