
, . _,,.,_ 

···\ '. 

. _;:-;: 

;··· 

'·. 

.~·-.: 

·.··. 

-::'. 

·. i<J 

···P.AT·ENT SPECfFI-C.ATlON 
DRAWINGS ATTACHED 

1.090,585 
/)a~e of Application and filing Complete Specification: }an. 7, 1966. 
No)B78/66. 
1.ppllcatlc;m made in United States of America (No. 445944) on April 6, 1965. 
Co,PPlete Specification Published: Nov. 8, 1967. 
©Crown Copyrlzht 1967. · 

hdex at··acceptance.:::-"""Hl J{(1D3A, 4F8, SA); Cl M(19E1A, 19E2C, 19E3C5, 19E4D, DIS, SlO, S20) ~.·a::- ·a~1111~2 
. 'COMPLETE SPECIFICATION •• # ••• 

· lmpr~yements ip. or relating to Photosensitive Devices 
·· · we FmcliriJ>. CAM:E~ & . INsmuMENr 

. CORPOMTI:ON~ pf. 3.QO ~obb4is _Lane, Syosset, 
Loiig. lsiand, · :New: _Yo/k, . U~ited States of 
America, a Corporatioµ.of the: State of Dela-

5. ware, United States. ()fAmetjca, do hereby 
declare the invention, fr,>:r whic;h we pray that a: patent may be granted t9 uS', and the 
method by which- it is. to be: performed, to 
be particularly described in and by the follow-

10 ing statem~t: ~ . . . ·: . 
·-This invention. relates to a; protective. en­

closure.foi:: a phQtosensjtjye de-yice ~nd -~ pr<r 
ces8 for. fonnmg ·. su,ch a. :devicer In . particula,r, 
this invention relates to: a prot~ctive enclosure 

IS adapted for efficietit' sp~ utilizati~n and hav~ 
fo:g an optically 6.at transparen;t wmdow, and 
to . the process for forming such an enclosure. 

. It is well known in tlie sertj.iconductor art 
that photosensitive semiconductor devices, 

..20 .such as silicon . -and . germanium photodiodes 
aµd. phototransistOl'S', r~quire protection fr«?111 
h(>stile environments m order to provide 
stable ·and reliable -oper.ation. ';l'he design .of. ·;such an enclosure ·where space :and economics 

·2' are important ~onsiderations poses a di~cult 
pro})lem. , For a~ple, whe~ photodiod~s 
.are. em.ployed in. a p$ched card x:eader it 
is·11ecessary th~t' the :size: of ~r enclosure; ~e 
iiin"ited. In the ca:se of pbotodiQdes and sum-.. ~o iar : devices this. ~ize. li~tation . conflicts with 
the. prlnciple that the , response of such devices 
Is proportional to . their light · sensing ~a. . Thus it ·is deSirable .w make the device ~~ the· encl~~re' as it1rge as practica! ancJ. 

·SS . fu'. make the ericl~ure as: small as possible. 
· The problem of .. proqucing a low cos~, 
economical device. is acceJ)tuated by the opti­
cal requirem~ts,<?f its eridosur¢ .. It is neces- . 
sary when endosii;ig _such a d~vice that the 

· 40 enclosure should 11iclude a wmdow located 
acija~t the de~ce •.. The wi~do~ ~oa!d have 
a miriimum of inflUence. on the· direction iµiq 
intenSity of the incident radiation .. This pnr. 
[Pri~ 4s . . 6d.] .. 

yjdes aii efficient device and affords the sys-
tem d.esign~r a maximum of use flexibility. 45 

In the· prior art, two general classes of pro­
tective · enclosures for semiconductor photo- • 
sensitive devices have been developed. In one 
class of device a glass window has been in­
stalled in the cap of a standard transistor SO 
enclosure. Such devices are shown in U.S. 
Patent 2,898,474 isrued on August 4, 1959 
to R. F. Rutz and U. S. Patent 2,749,488 
issued on June 5, 1956 to S. E. Mayer. This 
arrangement suffers from two disadvantages- 5S 
inefficient use of space and unsatisfactory 
optical properties. In general, such enclosures 
are too bulky for many applications and the 
w~dow is of poor quality and varies from 
unit to unit in manufacture. In order to pro- 60 
vide flat uniform windows, the cost of the 
enclosures would be increased by at least an 
order of magnitude. In addition to these dis­
advantages, the seal around about the window 
in such arrangements may be imperfect and 6S 
the mechanical soundness of the package may 
leave much to be desired. 

The second class of prior art enclosures has 
employed sn1all diameter glass tubings ~hich 
are flame sealed on one end to provide a 70 
window. At the other end of the enclosure a 
head assembly ·with fine lead wires is inserted 
and provided with a pinch-off seal. This en­
closure, which •is generally . referred to as the 
"match stick" package, suffers. from the dis- 75 
Rd.vantages of extreme fragility of the le~ds C11 
and seal and relatively uncontrolled optical ~ 
pr<>I?erties of the window. · Such .a .P~ck~ge > 
does have the ·advantage of permittmg high tJ 
de~sity packing of the EleWG8 for data pr<r 80 "tJ 
cessing applications. A prior art patent dis-
closing ·an enclosure _Similar to the "match 
stick" package is U. S. Patent 3,134,058 
issued to A. M; Walkow on May 19, 1964. 

The object Qf the present invention is to 8S 

. .. .-:·.-·· .:../ .. ·:· 



2 1,090,585 

·provide a device in which the disadvantages glass, .which .surrounds a pin 18 located along 

~ 

of the devices of the prior art are avoided. the axis of cylindrical tube 10. Glass 16 func­
According to .. the invention, an enclosed tions as a support for pin 18. Preferably rim 

photosensitive . device adapted for effective 12 and pin 18 are made from ·a conductive · 
S utilization of space and efficient transmis- metal which has a coefficient expansion match­

sion of light to · the photosensitive device, ing the sealing glass to be used, such as 
comprises a conductive supporting and con- Kovar or Fernico which contain apJiroxi-

7oV:.:._ 

. necting pin, a photosensitive device connected mately 54% Fe, 28% Ni and 18% Co by 
to said pin, a tube ~round . and separated weight. Pin 18 has a,. photosensitive device 

10 from said pin, sealing glass substantially fill- . 22, SUch. as a phototranslstor 0r photOdiode, 75 
ing the separation between said tube ,.and said attached ·to its fiat end 24. with one lead· 26 
pin and sealing attached to said pin and from the photosensitive device connected to 
tube and a. rim. joined to said .tube· adjacen.t tube 10. . . 
said photosensitive device . and substantially · The · sealing glass ._ 16 forms an intimate 

IS filled with sealing glass having optically fiat seal around pin 18 and the inside diameter. 80 
surfaces, whereby the photosensitive device of tube 10 for a substantial portion of their -0 · .. er· 

N 
is exposed to light through said optical sur- length. The sealing glass around pin 18 seals 
faces and is protectively enclosed by said one end 20 of the enclosure. In addition to 
tube and rim sealed with glass. forming a· .seal, the sealing ·glails 16 adds ·· 

85 
--.·f_-. 

20 _ The process for forming the enclosed photo- strength . and .rigidity to tube 10; ·thereby 
sensitive device acc0rding to the invention i>toviding a mechanically sound package. The 
comprises the ·steps of sealing a rim with fragility of the lead .C()nnectio_n to the package 
glass and welding said rim to a tribe sealed is mmiftltsee, .by the use of a pin surrounded 

• at one end and having a photosensitive device and supported- by gla5s. . . .. · ..... .: 
25 mounted at the other end, said rim welded . The rim ·.12 at. tlie top of the enclosure 90 

to said end adjacent said photosensitive. de:. has an inside . diameter smaller than . that Qf 
vice, whereby an enclos'ed photoseii.Sitive _de- tube. 10, resulting iri· the wall of riill 12 
vice is formed having an optiCally fiat Window being thicker than tube 10; Although: this is 
adjacent said photoiien$.itive device. not critical, a thicker outer rim reduces heat 

Preferably the welding step is a re~jstance _shock. on the glass-to-metal seal during the 95 30 
wel.ding step and the sealing of. the rim m- final welding operation. The thickness of rim 
eludes the steps of outgassing and. oxidising 12 enables· a resistance weld . to be employed 
said rim, filling the rim with. a sealing glass to· connect tube 10 .and rim 12; this thick-: 
having a c0etfident of expansion · matclling riess prevents the inside diameter of rim 12 

35 that of the nietal so that the sealing glass is from .. reaclling a temperature that might. alter 
exposed at one surface· of the rim, and then the inside seal. The resistance weld> 14 fol'111$ 
firing the rim and sealing glass to fomi an a continuous, reliable, , air· tight jomt that 
intimate bond and seal betWeen the rim and may be fonned Without contaminating the 
~ling glass. enclosure. . 

40 The use of two parts, the rim and the The rim 12 is entirely filled with1-.sealing 
tube, enables a phot<>sensitive device mounted glass 30 having an exposed surface · 32 -~b-: 
at one· end of thetube to be easily reached stantially flush with the top surface-34 of rirq . 
prior to ·;oining the two part~.· This -enables 12. Both surfaces are finished by mecllanical 
one of the leads of the . photosensitive device polishing or fire polishing to form. an optic~ 

4S to be readily attached to the inside diameter ally fiat transparent window. Thus, the rim 
of the tube. The resistance welding of the 12 and sealing glass .Y located adjacen'!: 
two parts is accomplished without affecting photosensitive device 22. forms . a. _ window· 
the tube seals or creating contamination. that is adapted to eveiily distribute light 
within the enclosures. This welding may be incident thereto over the surface of ·device 

50 facilitated by gold plating the two tubes and 22. In addition, when rim 12 is attaclled to 
forming an angular edge of one of the two tube 10, the device 22 is enclosed by a her-

- parts being joined. metic seal in a mechanically rigid enclosure: 
The invention will be readily understood The use of a tube-like structure . enable~ 

by reference to the detailed. specification photosensitive devices to be employed . in high 
SS which follows and the drawings wherein: density arrangements. Tubes and rims having 

Fig. 1 is a sectional· view of the enclosed ~n outside diameter of .080 inches have been 
,photosensitive device; -and: ~ployed. It should be noted that the inside 

Figs. i,....;...7 shows the device at various · diameter of tube 10 .and rim 12 need not be 
stages of manufacture. · much greater than the exterior dimension of 

60 Referring to Fig. 1, the enclosure com- ·device 22. . _ . 
prises · a,. tube 10 joined to a rim 12 by ll The ·process for fonning the device showrt 
resistance weld 14. The Kovar · tube -10 .in FIG 1 is illustrated in FIGS. 1r-1. A 

· ,· (Registered. ·Trade· Mark) is fi.iled · with a tube 40 is prepared for sealing by fitst ·out.::. 
sealing glass compound 16, such as Coming gasing and then oxidizing its inside·diani.eter 

65 (Registered Trade Mark) 7052 Kovar sealing (FIG 2). The outgasing removes any c~Qn 
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' -· .. - ::~~:: ... :::~.~~~n:~~ :~:~~·:~bt~t r:~w:~. ~s: ,1.~, ma~· then· be~ P*P,are~ 
:" ·when'the<inside diameter of tube'·lo is· later .··The .. rims: 12 a.re joined'to tubes:lO'sealed ~ ~. ~· . sdi __ ~alm~.de:t: .. e .. wi._._,r_•·_··th:·.·1:;s, '.gn.iaece·.·.•-~.~s~~-·'_T··"'.·.·h ·. ¢_1.·oox.-' ... ·.'·i·th~e:_t.' i ... ·.og1·11a· .ssof ·:J!efi,,orm·.lliSl_ ·_d.a~ ·with . glas8· . ~6 .. ;~4::·:~ving: a phOto8ensitive ·· -:~ ~ ~J 1'.. "' d.evke mounteditll'Cr¢fa.'.TheglaS& .. filled~tubes 70. ·~;..; -sCaJ:;W:ith· the.•fube/'Both the; oiltgiisiilg -and 10· are fo~d by outgasing, oxidizing and 

~· · .. ·• 

:f!~f-~.·n~::i(.~1;1:~':. piµced~s in:· tJtC firing in ,11, D1~ siibstantjaUy icleµtica~ with 
·'-' The tube 40 .is··next- iiµed with· sealing . ~J- 3).~~~-~~!i~2</:,~: J() glass -that may take ~- form -of· a ·cane .. of -ing gla~ fill~d ·nibe' 40. :a~d glass ·fiIIed:·tube 7S ·· ·~ sealing_gla&'s~2 Widi:a_:di1U11e~er slightly 8maller 10' 'is: tllai ·a· :Kovar. pin.· 18 is placed Within (abo~f V iliil) th~~'.':'the ·~ide di~ter of tut>ular, ~alirig glas8 46'.'·of tube 10, but: not,. fube:·40. The -~Iµig glass 32 and tube· 40 of''courie, ··m.;·tube: 40. -The sealing::glass 16 are. ~fired· . in: ~an. . mef:t<atfuosphere at a ' tem.:;. arid pin :.1s-:are'. -placed' .Withifr tube· to and JS perature be~ ~bO.U,t · ~soo _and 1150°C, fired simµltaqeously t~ seal. one end _of ~ube 80 "· .. p'refeiabJy aboiit·'·l1Q0°C ·~ere~pon a seal is 10/ The' sealiiig glass: 16 does. not ·entirely effected•arotind';tliedriside diameter of tube fill the tube 110 as there is no glass above 40.'(f~~ '.3)> ; : .. ·<, ' - . . : ; .,., the·'surfaCe ·st of ·pbi :-1$/This"'·~oves -the ;:, : A''plti~itji t:;f,_ghi,si(~lled and sealed 'ritbes gla$s .:seal ·a sUfficient: distance· ftonF weld , 14 ,2o 40· a:~ J9in~ -to' for~t::a~ integral composite (f.IG 1)° 8o •t -it iirnot iJubsauitially aff~~d 8S :,., b~dle~4~ cypieallyJ~vin.g a diameter of on~ !>Y'.~ ::heat' ~e~t~' d_~g';'Wel~$···· In '·· mclf (I"IG '4)>:Jjii!fLjo@ng ·may be. readily additJon~: If pOl'tloii: of :'the: m~de<diameter a'.ccomplis.b,ed -~y- ~plqymg· an . epoxy fixture of'tube 10 remains. 'available . for ·iise e as> an haying' ·a: 'PlurB.l_ify'·:·~t)19les with_ a l_erigth el~ical: comilection·to· photosensitive device ~ abOUf)ts,lOiig :al[J.'tiilies 40. The glass ·filled 22 ·vUi. lead':'26!- The: battom of the.'·phot<r. 90 ··~ : : tubes 40 . are dipped m •. epdxy which SCctireS senmtive de\ii(:e 22• is . also electrically ·: con-:-othe ·ru.bes::'in '.tlle>b'oles:, of the · fu::rure .. 'This necte4 to pin: 18. · · 
~=~:-~f;~wt:f·;.~~~;llJ2~~c~ ·:·i~~ j~~·b~J1~~~a~f.wcl!i~~%:2d:~ 30 · ·The'';c_Oirip(>$ite_$eJl:fber 42: is then sli(:e4 Preferably, tube 10 is ·~istance welded to 9S ::.'.: ~Iito 1i''-plili;ali:tr ~f>~~fers 44· ~at: typically rim 12,~ This: is· fa;cilitated. by first forming fui:ve: a 'thicliliess·:·of. ·:~· mils. greater than an: angled ed~ :at the end ·of tube 10 adjacent the th1<;kiie8$;_"i)f' the.fi.riis,h~d;rim 12 (FIG 5). the SUrfaee <of rim ·12::·where· the:• weld ·is 

35 !~~~~-'.-f{e:~~~f~~~;n u~:if~~~~ !~:~~f -~!8: 9;~!s/~~r:~bt~~:1xili~~ 100 
L -' · semie6Iidud:or<att;·:·:A:ftei='slicing, the· wafers ti<;>li _which pfovides:..-high contact ::pressures ai:e lappe4 and; poliShe4' !O a final ~icklless pe(Ween rim 12 and tube·: 10· With.· a 10\V• total a'.'nd fini$hed .'t>y: Well' kn:()wn teclu~iques. The apPJ.!ed force. ' The use .(>f . a low: total force polishing may be aCC'oi:riplished either: by avoids .co11lllll) buckling' ·of . the thinc;tube 40 meclwµcally polishing ,wafers 44 or by fire _while electrical contact around ·the entire perl.:. lOS 

pspohli. ·ereshin __ ,···ganind, _di ... t:vemid_._ .. pl).8lera' nmtu .. ~.···re.·~_·• ... ·l··.·a·_''fdaipnte,and. ~0~rt. p·re~tmv:eo-nt phery of the 'joint is .. achieved.· The ·use of ~ the thin 'tube[·enables the weld area to· be undesired -fiow;:of;the;:·seating glass. The use positioned ~.·a i•sufficieiit :::.·distanee • from the of'' firi polishing" ha_id::lie' ~vantag~ of reseal- glass-metal seal of rim 12 to avoid Cracking 45 ing any leakif:or ~clts in the' glass-to-metal .. of the seal. during· the: welding cycle. It has 110 . seal which may . be . <;8used by mechanical been found th~t a particularly ex~llent weld shajt . dqring '111e· .#Wing- : operation or · other results when .. (ube 10 an'd -rint :t.7 ~re gold . · . 'proc~ng··· and. hanc@.:lg 'opera'tiOns. 'Fire plated With. a ,sufficient thickness· of gold to . pblishing is" alsO ·somewhat more economical - provide · good :electri~ contact between the SO· than m~ical poli~ng. However, for ex- welding c~tjdes 5.4: .. !llld 56. A gold plated llS tremely<high · quality Windows, a mechanical thickness· of · approx;inlately 200 microinches · polish -produces a ·more>nearly perfect finish has pro~ sat;\Sfactory fo~ .this purpose. Wi!h _ than the fire P>liSliiIJ.g t~chnique. tube 10 and rµn 12 pOSltt~ned as shown m · RegardlesS of ihe · poU!!hing technique em- FIG 10, elec~des 54 and 56 contact tube SS ployed, the individual ri.lris 12 must eventu- 10 and ·rim I~, respectiv:ely, and fonn the 120 ally be separated from :wafer 44. This may resistance weld 14. Thus, the enclosure of be readily ,,ac;c;omplishec;l by placing the the photosensitive device shown In FIG 1 wafers into a ·;~tainer 46 · and :submerging it is completed. , 
in a solv~'t 48 cQiitain~ in tank 50 (FIG The abov:e process enables enclosures for 60 6). The :.~Veii.( is ~~ to pe one whi~ photosensitiv:e devices to be economically and 125 :·· · will disi!olv¢ ·die· · ~Y .. or other material reliably man~ctured. The resulting devices which h.ol4s th~ indi~tial rims together. are uniform an,d provide a Window of excel-< Thus a/plurality of Jnd~vidual rims will re- lent optical properties. The enclosure is her-'·/ main aLthe:.bOttom -of eontainer 46 when it metically sealed by a sealing glass which has 65 is fe.move&froni''8olv~t48. The individual a substantial se1d length and which also pro- 130 .. ,· .... · : .. : 

";.:: 
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Vides a mechanically secure arrangement. The 
jqining of tube 10 and rib_ 12 is -a.ecom.plished. 
Without contamination ·of the enclosed ,region 
whidi houses the --photoseJisitive device and 

--5 without substantially affecting the metal-glass 
seal. 

WHAT WE -CLAIM IS:-
. 1. An enclosed photosensitive device 
adapted for effective utilization of space and. 

10 efficient transmission of light to the· photo­
_sensitive device, -comprising: 

a conductive supporting and connecting pill; 
· a phot~sitive device connected to said 
-~; . . -

15 a tube around and separated from said 
~; - . 

sealing glass substantially filling the sepa.ra".' 
don between. Said- tube and said ~pin ·and seal­
ingly attached to said pin and tube; · __ --_ -

20 - a rim joined to said tube adjacent said 
photosensitive device and substantially · filled. 
with . sealing gla.Ss having -optically- fiat sur­
faces, whereby the photosensitive. device is 
exposed to light through said optical surfaces 

25 and is protectively enclosed by said tube' and 
rim sealed with glass. _ 

2. The enclosed photosensitive device_ of 
claim 1 further characterized by said pin 
being metal, said photosensitive : device --being 

30 a semiconductor device; and said tube being 
the -same metal as and encircling said -pin, 
said sealing glass having a coefficient -of ex­
pansion matching said metal, and said rim 

- being of the same metal as said fin. : 
S5 3. The enclosed photosensitive device of 

claim 2 further characterized by said rim 
beirig joined to said tube by a. resistance weld 
at ·the end of said tube adjacent said photo-
sensitive device. · 

40 - 4. The enclosed photosensitive device of 
claim 1 further characterized by .said rim hav­
ing substantially the same outside diameter 
as said tube. · 

5. The structure defined in claim 4 where-

in: said tube has a _diameter less than 0;100 45 
inches and said glass ·sealing compouad Jilling 
the separation between- 'said tube and said 
lead has a length that is greater than half the 
length of -said tube. 

6. The structure defiqed by-claim 5 where­
in the tube -and rim are_ a nickel .. iroa.-a>balt 
alloy and the glass sealing cOm.pound ·matching 
the coefficient of expansion of said alloy is 
substantially -within said tube and rlm. 

50 -

7. The structure -defined in claim 6 where- 55 
in said -optically -flat surfaces. are fire polished. 

8. - A ;process ofor : fo.ming . the enc.lollled 
photosensitive -device of claims 1-7 com­
prising the steps cf: 
- sealing -a rim -with gtass; · and 

welding Wd rim to a tube sealed at one 
end and having a photosensitive device 
mounted· -at the ,Ofber end,· said rim welded to 

60 

said end adjacent said -photosensitive devi~, 
w~reby .an enclosed- photesensitive device is 65 
formed having an ·opttcallY ':flat window adja· 
.cent said photosensitive device. -

9. The process of claim 8 .furthei· char­
acterized by said welding step being a resist· 
ance welding_ step. - - 70 
· .1-0. The P.rocesS . of 'f61'11li-ng an encloaed 

photosensitive. dev.ioe of claim 8 further ~r· 
acterized by the additional -first step -of_ out· 
gasing and oxidizing _'said. rim, -and then fill-
ing the rim with a sealing ;glass having a 75 

-·coefficient of ·.expansion matching ·the· metal 
so. that ·the sealing ·glass-.is atposed--at one 
surface of- the rim, and then firing the rim 
:and _ Jiealing glass to form an intimate bond 
and seal between the rim and- sealing glass. 80 

11. An. enclosed photoilensitive device sub­
stantially as described With ref~nce to -the 
accompanying- drawings._ 

POLLAK, _MERCER &- TENCH -~ 
Chartered Patent Agents. • 

Audrey House, Ely Place, London, E.C. ; 
- - Agents for the. Applicants. 
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vides a mechanically secure arrangement. The in said i tube has a diameter less than 0.100 45 
jqining of tube 10 and n'b 12 is accomplished inches and said glass ·sealing compound filling 
Without contamination of the enclosed ·region the sep~ration between ·said tube and said e whieh houses the photosensitive de~ and · lead has a length that is greatei" than half ;the ,. 

5 without substantially affecting the metal~lass length of said tube. 
seal. · 6. The structure defined by claim S where- 50 

in the iube and rim arc· a nickel-iron-~t 
WHAT WE CLAIM:IS:- alloy an,d the glass sealing compound matching 
1. An enclosed photosensitive device the coefficient of expansion of said alloy ·is 

adapted for effective utilization of space and . substantially within said tube and rim. · ·· 
10 efficient transmission of • light to the photo- 7. The structure defined in claim 6 whe!e- 55 

sensitive device, comprising: in said wtically flat surfaces are fire polished. 
a conductive supporting and connecting pinj 8. A process for forming the enclosed 

· . a phot~sitive device connected to sai pho~sitive device of claims 1-7 com-
pm; prising the steps of: 

15 a tube around and ~arated from said sealin'.g a. rim with glass; and 60 
pin; : . welmpg said rim to a tube sealed at ooe 

sealing glass substanti~ly filling the separa- end arid having a photosensitive device 
tion between said tube atid said pin and seal- mounted at the other end, sakt rim welded to 
ingly attached to said pin and tube; said end adjacent said photosensitive device, :~ . 

20 a rim joined to said, tube adjacent said whereby an. enclosed J>hotosensiti!e device. is 65 
photosensitive device and substantially filled formed:havmg an optically flat window ad1a-
with sealing glass having optically fiat sur- cent said photosensitive device. 
faces, whereby the ph~tosensitive device is 9. The process of claim 8 further char-
exposed to light through said optical surfaces acterize~ by said welding step being a resist-

25 and is protectively enclo5ed by said tube and ance welding step. 70. 
rim sealed with glass. · · 10. The process of forming an enclosed 

2. The enclosed pho,tosensitive device.· of ph~itive device of claim 8 further char-
claim 1 further charaCt:erized by said pin ac:terized by the additional first step of out-
being metal, said photo~tive · device being gasing !ind oxidizing said rim, and then fill-

30 a semiconductor device,: and said tube being ing the: rim with a sealing glass having a 75 
the same metal as anct encircling said pin, coeffici¢nt of expansion matching the metal 
said sealing glass having a coefficient of ex- so that; the sealmg glass is exposed at one 
pansion matching said metal, and said rim surface! of the rim,. and then firing the rim 
being of the same metal as said fin. · and- sealing glass to form an intimate bond 

35 3. The enclosed ph~tosensitive device of and seal between the rim and sealing glass. 80 
claim 2 further charaCt:erized by said rim 11. An enclosed photosensitive device sub-
being joined to said tube by a resistance weld stantially as described with reference to the 
at the end of said tube adjacent said photo- accompanying drawings. 
sensitive device. · 

40 4. The enclosed· phdtosensitive device of 
claim 1 further characterized by said rim hav- POLLAK, MERCER & TENCH ~ 
ing substantially the same outside diameter · Chartered Patent Agents. -
as said tube. · Audrey House, Ely Place, London, E.C. . 

S. The structure defitied in claim 4 where- . Agents for the Applicants. 
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