ELECTRIC POWER TERMINAL FEED-THROUGH FIELD OF THE DISCLOSURE [0001] Thg
present disclosure relates to electric power terminal feed-throughs, particularly of _the type WhICh
include one or more current conducting pins projecting through a metallic body, with opposite ends of
the pins disposed on either side of the body and the pins secured to the body by means of a
glass-to-metal hermetic seal. BACKGROUND OF THE DISCLOSURE [0001] Hermetlca_lly sea_lled _
electric power terminal feed-throughs provide an airtight electrical feed- through for use in conjunction

with hermetically sealed d 1\%} éﬁﬂl%w /{ m such deV| by way of the
feed-throughs, is effectlvel)(jgpl‘ﬁée or the ?gm Lé:oEﬁPou I%O[ %nctlon safely and

effectively for their intended purpose, Fﬁng]r_g dées&% ggjﬁgequwe that their conductor pins be
electrically insulated from and hermeti sea lbo ough which they pass and that an

optimum air path bé®&tblished&&d ﬁfféﬁ%@ﬂ‘térsﬁiaw&ﬂ@tﬁtﬁv&ee&lm[aceluvmnSQndnalpp05|te sides
of the body. [W}rﬁ@igﬁmm@gum lop mglc%gle‘gmgﬁl %Weteéggnglrfqﬁgrethé%gntlo fora

fractional compressor ap é}llcatlon is shown to be installed to a housing 12 (e.g. a compressor shell),

n 199 PFREFHRS tHPHeEne B RiRlRdodymutt é’&’pﬁ"i%tﬂaﬁnﬁg 8foibgom wall 18, a

which defines an open
cylindrical sidénsatlig@oasduon dithdrosiom ofdhd Bodnchad trnplas frieaecd2iextnging flym the

cylindrical sidgyaH2% Jaﬁéypg%ml m%%% g‘g}?F disposed within the opening 14. The bottom wall

18 includes a plurality of ‘apertures 24 Ich a plurality of current-conducting pins 26 are
disposed. A plurality of insulating seals 28 are disposed in the apertures 24 to seal the plurality of

current-conducting pins 26 to the ke saulD PG Prdesditipigah 10 is installed to the housing

[ | by
12 by resistance W(jle esistance welding refers to the joining of two or more pieces of meta
applying heat and p 8@8% with 'E'P]%'%Hfugﬁ%?%rﬁbeetﬁermw.éw minal feed-throughs

provide an airtight electrical feed-through for use in conjunction with
hermetically sealed devices where leakage into or from such devices, by way of
the feed-throughs, is effectively precluded. For the terminal feed-throughs to
function safely and effectively for their intended purpose, the terminal feed-
throughs require that their conductor pins be electrically insulated from and
hermetically sealed to the body through which they pass and that an optimum
air path be established and thereaftef maintained between adjacent pins and
opposite sides of the body.

[0002] Referring to Figure 1, a typical electrical power terminal feed-
through 10 for a fractional compressor application is shown to be installed to a
housing 12 (e.g. a compressor shell), which defines an opening 14. The feed-
through 10 includes a metal cap 16 having a bottom wall 18, a cylindrical
sidewall 20 around the bottom wall 18, and an annular flange 22 extending from
the cylindrical sidewall 20. The cylindrical sidewall 20 is disposed within the
opening 14. The bottom wall 18 includes a plurality of apertures 24 through
which a plurality of current-conducting pins 26 are disposed. A plurality of
insulating seals 28 are disposed in the apertures 24 to seal the plurality of
current-conducting pins 26 to the metal cap 16.

[0003] The feed-through 10 is installed to the housing 12 by resistance
welding. Resistance welding refers to the joining of two or more pieces of metal
by applying heat and pressure without the addition of any other material.
Welding heat is generated when the parts to be welded, which are placed




Welding heat is generated when the parts to be welded, which are placed 1 " between two electrodes,
resist the passage of electric current between the two electrodes, while pressure refines the grain
structure in the parts. This combination of pressure and heat causes the parts to be welded to
coalesce without actually liquefying. As clearly shown in Figure 2, by using an upper electrode 30 and
a lower electrode 32 to press the annular flange 22 against the housing 12 and by directing. electric
current through the electrodes 30 and 32, a weld 34 is formed at the contacting area between the

housing 12 an etRA? Qgﬂgﬁ %Orgg %St %%gregtshggerecég%;%%%% % heh usm 12. [0004]

Installing the prior a rou ousmg e possibility
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manufacturer) does not exercise due care in handling and installing the fee throu excessive
heat migrates YU & AGiHAIN G guSiKng d%ﬁ'ﬁ%'%&iﬂ@ BrédayEe ey |§Séﬂpo@énlﬁapﬂﬁat the
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[0005] Moreo f ctrodes and ical feed-through are not
aligned, caus:ﬁg e%?fg %\Sﬁgnatg% Ck% 'C e ?ﬂﬁjﬁggj{ﬁhei é%g 30486 Be formed.
The bending m‘ﬁeﬁﬂnﬁ)fotélﬁﬂi téfd%mmmhmmalebajw@atm diarsiegthe veelditigelocation on
the_feed-throuhdll fEgB@8%RAYYRBNAOHERERHIBIPHIL1E ilAlGIRJS, housing 12 and

thus the welding pr ﬁs more difficult. [0006] Recent developments in hermetic power terminal feed-
throughs, partlcularl)fq B4L tdpsieling rieigiaricnt e dtheanafidRing bentesiser @ications,
though substam:sdtpnmspwmmggwﬁawsaﬁ@@Mbﬂt?%ﬂ@%@ﬁﬂ*@&ﬁﬁ%@%@%ﬂm%‘é@ required the

compressor %H@% gg 19.€ rC|s%ghgaCt rg %?!?% %&%{E&%ﬁ%&% gnelgﬁgg tzhzroughs during

assembly. In particular, t e compres r man
to the insulating seals 28, particularly if the installer (e.g., the compressor

manufacturer) does not exercise due care in handling and installing the feed-
through. If excessive heat migrates to the insulating seals 28 during the
welding process, there is a potential that the integrity of insulating seals 28 may
be compromised and thereby become susceptible to leakage.

[0005] Moreover, the forces applied by the electrodes 30 and 32 to the
typical feed-through are not aligned, causing a bending moment around the
contacting area where the weld 34 is to be formed. The bending moment may
tend to deform the annular flange 22 and change the welding location on the
feed-through 10, making the positioning of the feed-through 10 relative to the
housing 12 and thus the welding process more difficult.

[0006] Recent developments in hermetic power terminal feed-
throughs, particularly those for use in refrigeration and air conditioning
compressor applications, though substantially improving performance and
providing more efficient operation, have required the compressor manufacturers
to exercise greater care in handling and installing the feed-throughs during
assembly. In particular, the compressor manufacturers’ welding techniques,
equipment selection (including welders and welding electrodes) and control
settings, are especially critical for achieving proper installation of the feed-
through.




equipment selection (including welders and welding electrodes) and control settings, are especially
critical for achieving proper installation of the feed- through. 2 [0007] Improper installation of the
feed-through is to be avoided, since such practice can cause damage to the feed-through and
undesirable feed- through failures. For example, welding with improper equipment or under improper
control settings can result in making the feed-through more susceptible to heat shock, diminishing the
robustness of the glass-to-metal seal due to the abrupt expansion and contraction of the metallic
body, pins and/or inj% ing Taterial. Theéﬁf re, there is a need for an electric power terminal
feed-through which dan Be rellBBI R ﬁ'?'ﬂﬂaﬂ R dredribreraiis e esuiledrsine THE
DISCLOSURB{BD0g et ecfatowiraysiestaiptige of the feefettedigmbatimenriés)risienrisdy exemplary in
nature and is i ' eddq. liny N fan, its..application, or uses. OOO? In one preferred
form, an elect?i?(]:%%%vy‘:ﬁg}r%}gal f%%rd-gt%%éﬁﬂg%’ ‘%%%f@d c;t e'%n%'i%’ﬂ%ﬁ ' %ﬁgmﬁf %rrises a
metallic body, 'HRERK ot NERrefREBEGUERAG [RRUXtENdMEkiNEULIE tHeerdtubicgbodypend a seal

sealing the pisuscépsitietaliiefoshockheimipisHisedvBiluirs S atigicabsidawall angl an annular
lip extending O&thv?orqw fr%)m an end of the sidewall. The annular lip is so configured that the annular

lip engages the fiousing at & IBcEHRAERBHoReTHAUAM &fi B SToekRkif. bogY opiRsAIRSr form, an
electric powerinstaiirg feedetiabudheceinprisesra imatatéebddy t WastriensowsraskapRagucting pin
extending thr%&ﬁtFﬂ&@?Wﬂi&P g'y an | Ing the pin to the metallic hody. The metallic
body includes an outer cyIindrica?sid%waglﬁtgg%% agér%&enﬂa@r? %urggc%nnéd'%ér}é?,'%% annular lip
extending from the second end of the outer cylindrical sidewall, an inner cylindrical sidewall, and a

connecting wall connecting the inmgyplingrcoksigavalde terfijgizend of the outer cylindrical

sidewall. The seal Istgb%%?seq'f\{\élt%rl‘lgvﬁﬁgp eJEchrigt‘?gQ egf b%éh%rlgfré?{ec lg]rglggglilment(s) is

merely exemplary in nature and is in no way intended to limit the invention, its
application, or uses.

[0009] In one preferred form, an electric power terminal feed-thraugh
adapted to be installed to a housing, comprises a metallic body, at least one
current conducting pin extending through the metallic body, and a seal sealing
the pin to the metallic body. The metallic body includes a cylindrical sidewall
and an annular lip extending outwardly from an end of the sidewall. The annular
lip is so configured that the annular lip engages the housing at a location away
from the cylindrical sidewall.

[0010] In another form, an electric power terminal feed-through
comprises a metallic body, at least one current conducting pin extending
through the metallic body, and a seal sealing the pin to the metallic body. The
metallic body includes an outer cylindrical sidewall having a first end and a
second end, an annular lip extending from the second end of the outer
cylindrical sidewall, an inner cylindrical sidewall, and a connecting wall
connecting the inner cylindrical sidewall to the first end of the outer cylindrical
sidewall. The seal is disposed within an opening defined by the inner cylindrical
sidewall.

{0011] In still another form, an electric power terminal feed-through
comprises a metallic body through which extend one or more current
conducting pins that are sealed to the body by a glass-to-metal seal. The




sidewall. [0011] In still another form, an electric power terminal feed-through comprises a metallic
body through which extend one or more current conducting pins that are sealed to the body by a
glass-to-metal seal. The 3 p[S 1 metallic body comprises a means for facilitating welding the terminal
to a housing. BRIEF DESCRIPTION OF THE DRAWINGS [0012] The present invention will become
more fully understood from the detailed description and the accompanying drawings, wherein: [0013]
Figure 1 is a cross-sectional view of a conventional electric power terminal feed-through assembled to

a housing via re an enlar Cross ectl lew. of Figure 1, showing
the weld betw&%r]l%wg flé:-ge8 -thro gf']sgﬁd he é(‘)nussmg e];é)c ‘r?ir}%rc%%l %W@fge@ tﬁrough during
installation; [0D®8EPRure 3 is a top view of an electric power terminal feed -through in accordance with

a first embodiment of the present disclosure; [0016] Figure 4 is a cross-sectional view of the elect_ric
power terminal feed-through taken along line 4-4 oflglz'lfqure 3; !OO é&ﬁﬁgf ure 5 is an enlarged partial

cross-sectional view of Flgure%r 1= PN Qs ough and the housing and the
forces applied to thqmw}thﬁhngbrdeéngihmmlﬁﬂﬂ [BQd&hElﬂwx%GUﬂ)ﬂ[]rﬁ:@@tﬁgd H&wy of po]rt|on A
of Figure 4; [0 r W similar to Figure 6, sh Wln lternate portion A; [0020] Figure
8 is a view similar to OSFZE? " Mg?/‘vm r;}notﬁg?%rﬂ BATNIE hg 5?%” ?nﬁgure 9 is a view similar to

Figure 6, showing St[ﬂ)g}ﬁithe‘ﬁgure 1 is a cross-sectional view of a conventional electric
power terminal feed-through assembled to a housing via welding;

[0014] Figure 2 is an enlarged partial cross-sectional view of Figure 1,
showing the weld between the feed-through and the housing and the forces
applied to the feed-through during installation;

[0015] Figure 3 is a top view of an electric power terminal feed-through
in accordance with a first embodiment of the present disclosure;

[0016] Figure 4 is a cross-sectional view of the electric power terminal
feed-through taken along line 4-4 of Figure 3;

[0017] Figure 5 is an enlarged partial cross-sectional view of Figure 4,
showing the weld between the feed-through and the housing and the forces
applied to the feed-through during installation;

[0018] Figure 6 is an enlarged view of portion A of Figure 4;

[0019] Figure 7 is a view similar to Figure 6, showing an alternate
portion A;

[0020] Figure 8 is a view similar to Figure 6, showing another alternate
portion A; .

[0021] Figure 9 is a view similar to Figure 6, showing still another
alternate portion A;

[0022] Figure 10 is a top view of an electric power terminal feed-
through in accordance with a second embodiment of the present disclosure;

[0023] Figure 11 is a cross-sectional view of the electric power
terminal feed-through taken along line 11-11 of Figure 10;

[0024] Figure 12 is a cross-sectional view of the electric power
terminal feed-through of Figure 11, showing installation of the feed-through to a
housing;




alternate portion A; [0022] Figure 10 is a top view of an electric power terminal feed- through in
accordance with a second embodiment of the present disclosure; [0023] Figure 11 is a cross-sectional
view of the electric power terminal feed-through taken along line 11-11 of Figure 10; [0024] Figure 12
is a cross-sectional view of the electric power terminal feed-through of Figure 11, showing installation
of the feed-through to a housing; 4 [0025] Figure 13 is a top view of an electric power terminal feed-
through in accordance with a third embodiment of the present disclosure; [0026] Figure 14 is a

cross-sectional vieWﬁH electric er terminal feed-through taken along line, 14-14 of Figure 13;
[0027] Figure 15 is a gE %rgzg uéer}:ii?/c'rsosas-ggé)cti\gﬁgl Gie@Nofetilife PRWELNSHTHBAN LPRRAd between

the feed-throu§ieughtineahevrsiangg0dired Fijdremisodimeopolithe pfeserdldisicionoeer terminal feed-
ivough n accordanqgsth 2 Ay PELRIDSTHEL BERSESEClclysye: 1023 iy 17
gh, taken a Fne yeswatsi

cross-sectional view of the electric power terminal feed-throu ong i Figure 16;

[0030] Figure 1857208 aadibeor gl ipkeraione dpgotfl diehigurlde 17, showing the weld between
the feed-through andebejousigarend [OGHLERigkyed1Saisia eiass-sestianal Wisw & Bp@isctric power
terminal feed-fhr ' cordance with a fifth empodiment of the present disclosure. [0032]
Corresponding1t gé%él’}%e%’fc%art\%ern“é?ysg?ﬁ FC%?ZQ:%? &%&H&H@ Bﬁﬂghﬁ}?ﬂﬁﬁmﬁxt the several views of the
drawings. DETAILE[®@£85CRigureONs [(% 38 tahe/iaioninandelentijtiqoisem esatyimaiefaptary in nature

and s not intspdeiion aba:REesRth 4 s5i98k hBRISANISN AL Bss.l haudpe. understood that
throughout the drawwb%s, corresponding reference numerals indicate Iﬁ<e or corresponding parts and
features. [0029] Figure 177 is a cross-sectional view of the electric power

terminal feed-through, taken along line 17-17 of Figure 16;

[0030] Figure 18 is an enlarged partial cross-sectional view of Figure
17, showing the weld between the feed-through and the housing; and

[0031] Figure 19 is a cross-sectional view of an electric power terminal
feed-through in accordance with a fifth embodiment of the present disclosure.

[0032] Corresponding reference numerals indicate corresponding parts
throughout the several views of the drawings.

DETAILED DESCRIPTION

[0033] The following description is merely exemplary in nature and is
not intended to limit the present disclosure, application, or uses. [t should be
understood that throughout the drawings, corresponding reference numerals
indicate like or corresponding parts and features.

[0034] Referring to Figures 3 and 4, an electric power terminal feed-
through constructed in accordance with a first embodiment of the present
disclosure is illustrated and generally indicated by reference numeral 40. The
power terminal feed-through 40 includes a metallic body 42, and one or more
current conducting pins 44 extending through the metallic body 42 (three
conducting pins 44 are shown in Figure 3). The current-conducting pins 44
define a pin circle diameter ®4, which is the dimension of the circlé passing
through the centers of the current-conducting pins 44 as they are centered and
spaced on a longitudinal axis of the power terminal feed-through 40. The




[0034] Referring to Figures 3 and 4, an electric power terminal feed- through constructed in
accordance with a first embodiment of the present disclosure is illustrated and generally indicated by
reference numeral 40. The power terminal feed-through 40 includes a metallic body 42, and one or
more current conducting pins 44 extending through the metallic body 42 (three conducting pins 44
are shown in Figure 3). The current-conducting pins 44 define a pin circle diameter (P,, which is the
dimension of the circle passing through the centers of the current-conducting pins 44 as they are

centered and itudingl, axis of the power terminal feed-through 40. The 5 current

conducting pinégfg @gg%&r‘zfﬂ%ly ﬁsa%‘é o Steer &a%?eses??sngﬁ%?ijas@é'#g%?-aﬁ%d i&el wire.

[0035] As showPPReE-eReeiRteisbWIe2 is cup-shaped and includes a bottom wall 46, a cylindrical

sidewall 48 disposecfogasnd e Biia meldfaiRs e apnaipad siending domdhe cyindrical
as en .

sidewall 48. The cglindriila sidewall 48 includes a first end 52 an con e bottom wall

46is connectédIBThEaI<#2na 8YBEHRal SiRwAlA3idishancrsamyediiviaetipswvalkdhds radially
and outwardly drahathenseda b Sockktboadiftetrindacaiistirapddéydinssh ofiesmeyiilidéais

substantially p, flnes one.or. mo ertures 56 to allow the one gr more current-conducting

pins 44 to pasé%ﬁ%%f@é@gsfgaaﬁ%ﬁ/ ((;?zsggg 8350 r%'bq)%v I;fg’-?ngI walli46 {%rresponding

to the plurality@snagesiagrée B dirshensbi8raf kel dfinddcaidiiddwallydprovidediim ke spestures 56 to fill

ihe gap betweeRdhacusaalycaniueingn AR boamaal 46 5 et Agyren:conducting
m )

pins 44 are electrically insulated from and hermetically sealed to the e glass seat

58 is preferabf R4 Fdm! B¢y RRtom el 46iirsubhsirntialipignanpedielians eoeresimeiesistance.
[0037] Referringdareguss foaalod, the ajmeur hifodd tirtesandisingsisRdAiorenaaging a housing

62 of a deviceﬂ(]%%ﬁompressor). The

[0036] A plurality of seals 58, preferably glass-to-metal seals,
corresponding to the plurality of apertures 56 of the bottom wall 46 are
individually provided in the apertures 56 to fill the gap between the current-
conducting pins 44 and the bottom wall 46 so that the current-conducting pins
44 are electrically insulated from and hermetically sealed to the metallic body |
42. The glass séal 58 is preferably made from a glass that provides good
sealing, adhesion and corrosion resistance.

[0037] Referring to Figures 5 and 6, the annular lip 50 includes a
protrusion 60 for engaging a housing 62 of a device (e.g., compressor). The
protrusion 60 is disposed along the annular lip 50 to form an annular shape.
The protrusion 60 extends upwardly from the annular lip 50 toward the housing
62. A weld 64 is formed around the contacting points between the housing 62
and the annular lip 50. The metallic body 42 is generally stamped from cold
rolled steel, or the like, and so is the protrusion 60. Therefore, a groove 66 is
formed at the annular lip 50 opposing the protrusion 62 as a result of the
stamping process.

[0038] Alternatively, the metallic body 42 and the protrusion 60 can be
formed by other conventional mechanical methods and thus a groove does not
necessarily accompany the protrusion 60. Figure 7 shows the annular lip 50
has a planar surface 68 opposing a protrusion 60a. Moreover, while Figures 6
and 8 show that the protrusions 60 and 60b and the grooves 66 and 66b have




protrusion 60 is disposed along the annular lip 50 to form an annular shape. The protrusion 60
extends upwardly from the annular lip 50 toward the housing 62. A weld 64 is formed around the
contacting points between the housing 62 and the annular lip 50. The metallic body 42 is generally
stamped from cold rolled steel, or the like, and so is the protrusion 60. Therefore, a groove 66 is
formed at the annular lip 50 opposing the protrusion 62 as a result of the stamping process. [0038]
Alternatively, the metallic body 42 and the protrusion 60 can be formed by other conventional

mechanical meggho Vi t essarily acc ny the protrusjon 60. Figure 7
shows the annqlﬂér%%@)%lﬁgﬁaé p %%r%l%ﬁg@g ggaggﬁ%éfﬁ%ﬂ %?&%@%?\%O%.%ﬁé’o%??ﬁhile Figures
6 and 8 show &gk the: pieRNEsRR® BasandrBogEat shenproohegatlass) 66 pratrisBiiseatime shape,

Figure 9 showsdhateitie MatERAANNBSMFWIRTERARR 29905 SLORKE HB6 M Bigngular
shape. Regardg?gg,aé%%grotrusmns 60, 60a, 60b and hoc can have any configuration as long as the

protrusions 60, neh8%oR BB G B henanatRN diPipsenshiprisuthtBastdRiththe area
adjacent to theapratradjmestdo Gha, plitrasidz060] BDAraOLsiIandE B0pIEVREiheubRA generated

during th i in cess from, propagating to the seal 58 and from damaging the seal 58
during instaage ol oo e AoR e e e PO 6 381 e B E B e BiSbsion 60
causes less hd4PRagaifiate theyeral Hhandliorddomging the@ehttis idwitgdedaitatzendhe metallic

body 42 and/answserrineansh it HiBSshdyad sealing glass 58, thereby reducing the occurrence of
heat shock to the feed-through 40 and the Seal 58. Reducing heat shock at the glass seal, in turn,
enables the feed-thr ?]:P“Pi) gmﬁl(%'ﬁ%ﬁacﬁe%m‘? KELYSID GREANERS 1 6sE deatiadnigngetainless

steel pins), therepyndetacietinwatitactiingwaritied ilefecd tetaah. HOHIARAFHPMpreventing
betor common RS UIE TRt it S SSaE gty B, WAERRB) Tellieing thed Pro°ess 1!
occurrence of heat shock to the feed-through 40 and the seal 58. Reducing
heat shock at the glass seal, in turn, enables the feed-through to employ mild
carbon steel pins (instead of, for example, 446 stainless steel pins), thereby
reducing manufacturing costs of the feed-through.

[0040] Apart from preventing heat from propagating to the seal 58, the
protrusion 60 also serves to assist in the welding process for better controlling
the location and definition of the weld 64 between the metallic body 42 and the
housing 58 (e.g., a compressor housing) to which it is attached. Referring back
to Figure 5, the forces are applied by electrodes 68 along a line passing through
the protrusion 60 and no bending moment is generated. With an improved
positioning of the feed-through 40 relative to the housing 62, the weld location
remains the same during the welding process and thus the weld 64 may be
made under lower power. Ultimately, then, the service life of the weld
electrodes can be significantly increased. Therefore, the power terminal feed-
through 40 in accordance with the present disclosure can be reliably and easily
manufactured and installed.

[0041] Referring to Figures 10 to 12, a power terminal feed-through
constructed in accordance with a second embodiment of the present disclosure
is illustrated and generally indicated by reference numeral 70.

[0042] Similar to the first embodiment, the power terminal feed-through
70 includes a metallic body 72 and one or more current conducting pins 74




the location and definition of the weld 64 between the metallic body 42 and the housing 58 (e.g., a
compressor housing) to which it is attached. Referring back to Figure 5, the forces are applied by
electrodes 68 along a line passing through the protrusion 60 and no bending moment is generated.
With an improved positioning of the feed-through 40 relative to the housing 62, the weld location
remains the same during the welding process and thus the weld 64 may be made under lower power.
Ultimately, then, the service life of the weld electrodes can be significantly increased. Therefore, the

power termina - through. 40 in accordance with the present disclosyre can be reliably and easily
manufactured l%.%%(% ?P]étérﬂreo(ﬁ%&.e[] rﬂ%%aeﬁr'rcln%ot%yFlguré"}‘fEﬂB ire kil @&%n@ t883-through
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feed-through 70 jncludes a metallic body 72 and one or more current conducting pins 7 passing

through the mEMRRABEYAOURESheH RIS e Doy s sabsgliment dpskianidiave and an
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body 42 of the fi diment, h ver, the metallic body 72 of this embodiment does not have a
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and from pin t5'RIERAMNGSEy, ¥RiPHRRS WistRBdR d8BFolsy FheomiBimem slrckiealliepaginge maintaining
the same minifrumpiteltialspeieity fl063heRaiewosyiGahri el e ebpesRpUgRe sPpace 86. A
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[0043] The cylindrical sidewall 76 defines an inner space 86. A single
glass insert 88, also referred to as a glass “pre-form,” is disposed in the inner
space 86 and seats against the radiused edge 80 during the feed-through
manufacture. The single glass insert 88 defines one or more apertures 90 to
allow the one or more current-conducting pins 74 to pass through and support
the current-conducting pins 74 in the metallic body 72. The single glass insert
88 creates the glass-to-metal seal between the metallic body 72 and all of the
current-conducting pins 74 and may be hermetic or semi-hermetic and is
resistant to heat shock.

[0044] The current-conducting pins 74 define a pin circle diameter ®,,
which is the dimension of the circle passing through the center of the current
conducting pins 74 as they are centered and spaced on a fongitudinal axis of
the power terminal feed-through. Comparing Figure 10 with Figure 3, in
conjunction with Figure 10, the elimination of the bottom wall enables the
current-conducting pins 74 to be closer together. Therefore, ®, is smaller than
®; and so is the overall size ® of the feed-through 70. With the provision of a
single insert seal and with the elimination of the bottom wall, the size of the
terminal feed-through 70 can be reduced by as much as 60% or more over the
power terminal feed-through 40 of the first embodiment, while maintaining a
satisfactory glass-to-metal seal. The pin circle diameter ®; is on the order of
about 6.0 mm to about 11 mm.




manufacture. The single glass insert 88 defines one or more apertures 90 to allow the one or more
current-conducting pins 74 to pass through and support the current-conducting pins 74 in the metallic
body 72. The single glass insert 88 creates the glass-to-metal seal between the metallic body 72 and
all of the current-conducting pins 74 and may be hermetic or semi-hermetic and is resistant to heat
shock. [0044] The current-conducting pins 74 define a pin circle diameter Q2, which is the dimension
of the circle passing through the center of the current conducting pins 74 as they are centered and
spaced on a longitu h. Comparing Figure 10 with Figure 3,

dinal axis of t inal feed-th )
in conjunction with Ft%@#g iz%ﬂ%{@m\ég{ ﬁ%%%%ﬁ%ﬂ?%‘%éﬁ@é%e SUHerE-&Ructing pins
74 to be closepfopettieedfthevedbrdha>B isxposidrithére Gignesdarheovesathsitedt, abthe
feed-through 7&aWEi'é,thS %8%5@85‘38? aissiggjﬁéggg&t_ se cg&%wﬁ&#@ g?elsigrgin%%% og ct:ttllcre] bottom wall,

the size of the terminal feed-through 70 can be reduced by as'muc b OF More over the power

terminal feed-#¥8iRgh Abeorfarsiinspushnisinient, dermeasrintainigy hesdweppumry asin®-metal seal.

The pin circle disiaiay.0Discrsatiie a6 shaphayiotraemiie BBaYALe R hipRIRGRener
advantage of tpis constru[ctlop li1$ that thih!sa%ace jrea of the feed-through that is exposed to the high
pressure environment 6f 08 eXANGI& RS8P AR dhat iva SOmHinnah gIstaliE force acting

against the feddiirouditeiselsthdeoretadied fsidgertiay pressusautctaied contmal)eDdetsased force
enables the mekalicchneiob ' REmanar b ARAIRILhaYINg A ickness s than that of
|g bod n ol maﬁ'e@ less

a conventional metallic body. Hence, the meta may be manufactured-’on's
expensive too@%mifaﬁ’té‘ﬂﬁglﬂ#‘%higher production speed, thereby increasing manufacturing output.

[0046] Referring to Figeas]L2 A feedghreugh mdisuiesdirshdn SheglRay IRdg is provided
with a protru3|t?1ré %%;]%Ea%%a%ng tg]r%vrilggcf Ivr\}gheezi protrusion 92 for engaging the housing 62

to prevent the heat generated during the welding process from propagating to

the single glass insert 88.

[0047] Referring to Figures 13 to 15, a power terminal feed-through
constructed in accordance with a third embodiment of the present disclosure is
illustrated and generally indicated by reference numeral 100. The power
terminal feed-through 100 includes a metallic body 102 and one or more
current-conducting pins 104. Unlike the metallic bodies 42 and 72 of the first
and the second embodiments, the metallic body 102 is of a tubular body which
does not incorporate either a bottom wall or a radiused edge at the sidewall.
More specifically, the metallic body 102 includes a cylindrical sidewall 106, and
an annular lip 108 extending from the cylindrical sidewall 106. The annular lip
108 is so connected to the metallic body 102 that the annular lip 108 and the
cylindrical sidewall 106 form a curved portion 110 and is bent to form an angle
of about 45° relative to the cylindrical sidewall 106. Like the feed-through 70 in
Figures 10-12, the feed-through 100 of this embodiment has a single insert seal
88 and the current-conducting pins 104 define a pin circle diameter ®..

' [0048] As shown in Figure 15, the annular lip 108 has a distal end 112
engaging the housing 62. A gap 114 is defined between the housing 62 and the
annular lip 108. The weld 64 is formed along the distal end 112 of the annular
lip 108 and the heat generated during the welding process tends to be focused
at the distal end 112. Since the distal end 112 functions as a “protrusion” to




to prevent the heat generated during the welding process from propagating to the single glass insert
88. [0047] Referring to Figures 13 to 15, a power terminal feed-through constructed in accordance
with a third embodiment of the present disclosure is illustrated and generally indicated by reference
numeral 100. The power terminal feed-through 100 includes a metallic body 102 and one or more
current-conducting pins 104. Unlike the metallic bodies 42 and 72 of the first and the second
embodiments, the metallic body 102 is of a tubular body which does not incorporate either a bottom
the metallic body 102 includes a cylindrical

wall oraradiu%ﬂ)qg% %érﬁa '{dewallf More s eqificallxt

sidewall 106, and” an ?nnulareI%p T8 XA IS R R R AR S OHRTE R SER%. THE SARular lip 108
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a curved portion LL060dgf DeRiR 98T, FgaRile habayt 47 Lalalive da e exlindiiqalgidewall 106.
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Like the feed-through 70 in Figures 10- e feed-through 1 Iment has a single

insert seal 88 AFSAL Withyairurin smbaHMe Pt ok RIRFABLEHTHOORSEAS shown in

Figure 15, theibustrdtedipAd8jensraibisiadientd 13 eomaging thahexsina®2. frgardddids defined
is formed along the distal end 112 of the

between the housi e, annular lip 108, The weld 64.
aﬁnular lip 10@@%%%@%&589\&5%&% iﬁ#@”ﬁ%‘*ﬁ%@ﬂ&'&i‘é@?ﬂ&%QB%%%&EgBBr%t the distal
end 112. Sincéurertisaidusting pingrictibpasaing tymighsion frietdlie ;Hoellp #ep the heat away from the
seal, a protrusion is [ygfCeIFRS %njé{é‘ﬂig%d’yldu?és%aﬁt?ésrea%uﬁ er&ﬁﬁ&ﬁégrgtxg‘&n}@o the seal.
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[0049] Referrigng to Figures 16 and 17, an electric power terminal fee rough'in accordance with a

fourth embodifiehS BREHREdin{ 4 @BI0REr SViindipaletidaveall A6 angl in dieaneating refdrence
numeral 140. Tb& el€htricnmeeyliedruaiabies driironsth déhiclidreavngtaligdaogdy444,and one or

more C“”e”ti%%aﬂh‘r%i%gsﬂ%ﬁ e]iﬁéle?taggérl]%é%%lﬂg{%.m?hrg(?atr?rlllbcla?ci%yﬁézi's flared out from
the outer cylindrical sidewall 146 to form an angle of about 135° relative to the
outer cylindrical sidewall 146. The outer cylindrical sidewall 146 and the inner
cylindrical sidewall 150 define a gap 156.

[0051] As shown in Figure 18, the weld 64 is formed at the transition
portion 160 between the outer cylindrical sidewall 146 and the annular lip 148.
Because the existence of the inner cylindrical sidewall 150 and the gap 156, the
configuration of this embodiment creates a longer travel distance folr the heat to
travel from the weld 64 to the single glass insert 88, though the weld 160 is
formed_ adjacent to the outer cylindrical sidewall 146. It results in less heat
tending to migrate to the sealing material. While no protrusion is necessary is
the present embodiment, it is within the contemplation of the present disclosure
that a protrusion is formed to engage the housing 62 to further reduce the heat
that might migrate to the seal during the weldihg process.

[0052] Referring to Figure 19, an electric power terminal feed-through
constructed in accordance with a fifth embodiment of the present disclosure is
illustrated and generally designated by reference numeral 170. The feed-
through 170 includes a metallic body 172 and one or more current-conducting
pins 174. The metallic body 172 includes a cylindrical sidewall 176 and an
annular lip 178 extending from a second end 180 of the cylindrical sidewall 176
to define an acute angle therebetween, which is shown to be about 45° in
Figure 19. A gap 184 is defined between the cylindrical sidewall 176 and the
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[0050] The metallic body 142 includes an outer cylindrical sidewall 146, an annular lip 148, an inner
cylindrical sidewall 150 and a connecting wall 152. The inner cylindrical side wall 150 defines a
receiving space 154 for receiving a single insert seal 88 therein. The annular lip 148 is flared out from
the outer cylindrical sidewall 146 to form an angle of about 135 relative to the outer cylindrical sidewall
146. The outer cylindrical sidewall 146 and the inner cylindrical sidewall 150 define a gap 156. [0051]
As shown in Figure 18, the weld 64 is formed at the transition portion 160 between the outer

cylindrical sidewall 146 .and the annular lip 148. Because the existence of the inner cylindrical sidewall
150 and the g&p’ Tgér?}'% %cg;figaﬂﬁ'gti@ﬁ'%&ﬁﬁi RrigBdiaRd JisiabLadohBRraPRositaidtte for the
heat to travel fronsition weltib841&0toé Siegigigthkninidsnad, theughl thewrridtifpdredoramd adjacent

o the outer ovgdsahtunnal L4 igealidnissatedhdendingio miorgle 1 e aeplio materal

While no protrusion is necessary is the present embodime Is within tf
present discloSRWAh 19 Proiersem # toprreatactinggrige 186 hdusesd B3Btis iaridedddube the heat

that might migepiectodéimeg ahyaneng thanvsi dinevrineessailQReliaaimrpgto Figure 19, an electric
power terminal feed-@ g h co sglucted in accordance with a fifth embodiment of the Rresent
disclosure is illustra éa%fd ﬁﬁ%r R SISk LiFrerRditdeanshiBrapardar i 188darough 170

includes a metattieldigiande frdtbecheamgenaatsentatingutiinwepinsgl plocte metaltisedody 172
noludes a cyRghahsiNaIAl 10 AN A R 118 exieningiom a seeand end 180 of the

cylindrical sidewall 17 efine an acute angle therebetweeh, whic own3o be about 45 in

Figure 19. A ghgffeemdaglisherkanskanytheatyririad dampanaliing mstatiationo ~2 annular lip 178.
The annular lip 178 I[msa]dista@mua88@meﬁ§aetmtawm@s&ﬂgnft:%r.t&n EGatdhmayidrical sidewall
2 TG BESR A EIRE TSRS I ‘ean ormbodiment s istaled 1o the o
(not

housing from one direction, for example, from the lower side (or the exterior -

side) of the housing as shown in Figures 12, 15 and 18, or from the upper side

(the interior side) of the housing as shown in Figure 19, it is within the scope of

the present disclosure that the power terminal feed-through can be installed

from the opposite direction so that the weld is formed on the upper side of the

housing in Figures 12, 15 and 18 and on the lower side of the housing in Figure

19.

[0055] Moreover, while not shown in the figures, it is understood that

the power terminal feed-throughs 40, 70, 100, 140, 170 according to the present

disclosure may also incorporate additional features such as a protective

oversurface coating (e.g., silicone rubber) on the body, fuse portions in the pins,

additional insulators providing oversurface protection for the pins (e.g., ceramic

insulators) and connectors adapted to connect the pins to other components.

[0056] This description is merely exemplary in nature and, thus,

variations that do not depart from the gist of the disclosure are intended to be

included within the scope of the disclosure. Further areas of applicability of the

present invention will become apparent from the detailed description provided

hereinafter. It should be understood that the description and specific examples,

while indicating the preferred embodiment(s) of the invention, are intended for

purposes of illustration only and are not intended to limit the scope of this

disclosure.
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shown) is to be formed at the contacting area 186. A seal 188 is provided in the space defined by the
cylindrical sidewall 176 and the bottom wall. With the existence of the [0053] 184 and the annular lip
178, gap p 8, the travel distance for the heat generated during the welding process from the
contacting area 186 to the seal 188 is increased, thereby protecting the seal 188 from heat shock and
any heat-related damage during installation. [0054] It should be noted that while the figures illustrate
that the electric power terminal feed-through in each embodiment is installed to the housing from one
direction, for example, from the lower side (or the exterior side) of the housing as shown in Figures
12, 15 and 18, or from the upper side (the interior side) of the housing as shown in Figure 19, it is
within the scopaméndbe qleasent disclosure that the power terminal feed-through can be installed from
the oppesite direction so that the weld is formed on the upper side of the housing in Figures 12, 15
and 18 and on the lowerckigieopeemhisusing fisctifuench 9dq0ied 5P o iasekad hilebAbtishown in the
figures, it is un8e€ribYtPthat the power terminal feed-throughs 40, 70, 100, 140, 170 according to the

present disclosur ay ajso incer Qrate Qddiltional fﬁzat res suclh sapr%ective oversurface coating
o agg allic-no 1rB:Iu(§8n a cylndarical Sld.CWEh aind an anIglCF.l‘ 1%61( (331 ll’llg ..
(e.q., silicone rubber) on the body, Tuse portions in the pins, additionhal insuldtors providing

oversurface pretesctian Bsthe plas{egsiksramic insulators) and connectors adapted to connect the
pins to other components. [0056] This description is merely exemplary in nature and, thus, variations
that do not dephiedsornetbiaTgit cofdimsing piloxtredmetinegiobd netpicipedyudad within the scope of the
disclosure. Further areas of applicability of the  present invention will become apparent from the
detailed descripiit h56§5w%ap é?é%dﬁé?%ﬁ %B0id be understood that the description and specific
examples, whilgdndicating, the prefesrademadipenGLobie lysplion. Agipgended for purposes of
illustration only and are not intended to limit the scope of this disclosure.

at a location away from the cylindrical sidewall, and

wherein the annular lip extends radially from the end of the sidewall to form an

angle of about ninety degrees relative to the sidewall, the annular lip including a

protrusion for engaging the housing.

2. The electric power terminal feed-through according to Claim 1, wherein
the annular lip comprises a contacting portion for engaging the housing, a gap being

defined between the contacting portion and the cylindrical sidewall.

3. The electric power terminal feed-through according to Claim 1, wherein
the annular lip extends from the end of the sidewall to form an acute angle relative to

the sidewall.

4. The electric power terminal feed-through according to Claim 22, wherein

the acute angle is about forty-five degrees.
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11 Amended Claims: 1. An electric power terminal feed-through adapted to be installed to a housing,
comprising: a metallic body including a cylindrical sidewall and an annular lip extending outwardly
from an end of the sidewall; at least one current conducting pin extending through the metallic body;
and a seal sealing the pin to the metallic body, wherein the annular lip is so configured that the
annular lip engages the housing at a location away from the cylindrical sidewall, and wherein the
annular lip extends radially from the end of the sidewall to form an angle of about ninety degrees
relative to the 'sidewall, the annular lip including a protrusion for engaging the housing. 2. The electric
power terminal feed-thrQuaR ACGAIING IR IAIN. dy SRR HELR: RS, AEHAT liR/rmRrises a contacting
portion for engaging the housing, a gap being defined between the contacting portion and the
cylindrical sidewalindallibBodiefiticnonet der roabteeaitbrawgldoabediyimda el aidevisivherein the
annular lip extends from the end of the sidewall to form an acute angle relative to the sidewall. 4. The
electric power terminal feed-through according to Claim 22, wherein the acute angle is about forty-five
degrees. { 12 tp 5. Theceleeiiicppwovdereingifratlfheehghresggidiag tording 1ovdragm 1, wherein the metallic

body further cogp[gises a bfg‘%m wall connected to the cylin riczt;llt idegall. 6. The etlectric power
terminal feed-thFo OGP BEBISAY L REI8° RREPE S IHEBALEIR G A Y b TEEY one aperture

corresponding it allAsh AN EAL SORHEINGLRINIO MR oiasggin, of the at least one

current conducting pin. 7. The electric power terminal feed-through according to Claim 10, wherein

7. The electric power terminal feed-through according to Claim 10, wherein

the seal comprises at least one seal element corresponding to the at least one aperture.

8. The electric power terminal feed-through according to Claim 1, wherein
the metallic body further comprises a radiused edge connected to the cylindrical
sidewall, the radiused edge defining an opening to allow for passage of the at least one

current conducting pin.

9. The electric power terminal feed-through according to Claim 12, wherein

the seal sits at least against the radiused edge.

10.  The electric power terminal feed-through according to Claim 1, wherein

the seal is in the form of a preformed single insert.
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the seal comprises at least one seal element corresponding to the at least one aperture. 8. The
electric power terminal feed-through according to Claim 1, wherein the metallic body further comprises
a radiused edge connected to the cylindrical sidewall, the radiused edge defining an opening to allow
for passage of the at least one current conducting pin. 9. The electric power terminal feed-through
according to Claim 12, wherein the seal sits at least against the radiused edge. 10. The electric power
terminal feed-through according to Claim 1, wherein the seal is in the form of a preformed single
insert. 13 11. The electric power terminal feed-through according to Claim 1, further comprising a

plurality of cqrrqrp_t COFﬁik‘8{%@&9&%@%@&&8?@5‘%@%@@&%@& giegm }bﬁﬁ@gction of the current

conducting pins and passing through the center of the body, wherein the pins are spaced about a
diameter that iseapieigg on the longitudinal axis, and wherein the diameter is on the order of about
6.0 millimeters to about 11 millimeters. 12. The electric power terminal feed-through according to
Claim 1, wherefP!¥igedciamend aendcaing atesiarthcluding glass. 13. An electric power terminal
feed-through comprising: a met@hg.rtl)old oo grtlfswgf%peghjt%{ﬂc(}/lh dr;é:rgl S|deavl§/(?_ll having a first end

1S €XTEN Irec 1S . . .
and a second énd, &n annuiar Ip exten ing from the second end 0 the obiter cylindrical sidewall, an

inner cylindricabgigeyaibuaneha caRPeCtigRll connecting the inner cylindrical sidewall to the first
end of the outer cylindrical sidewall; at least one current conducting pin extending through the metallic

body; and a seahsealithg phs pinstedvenatalfichedyihiihes seaktdispodedoniibidizal opening defined by

the inner cylindrical sidewall; ) _ o
axis, and wherein the diameter is on the order of about 6.0 millimeters to about 11

millimeters.

12.  The electric power terminal feed-through according to Claim 1, wherein

the seal is made of a material including glass.

13. An electric power terminal feed-through comprising:
a métallic body comprising
an outer cylindrical sidewall having a first end and a second end,
an annular lip extending from the second end of the outer cylindrical
sidewall, an inner cylindrical sidewall, and
a connecting wall connecting the inner cylindrical sidewall to the first
end of the outer cylindrical sidewall;
at least one current conducting pin extending through the metallic body; and
a seal sealing the pin to the metallic body, the seal disposed within an opening
defined by the inner cylindrical sidewall;
wherein the inner cylindrical sidewall and the outer cylindrical sidewall define a

gap therebetween.
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‘wherein the inner cylindrical sidewall and the outer cylindrical sidewall define a gap therebetween. 14
14. The electric power terminal feed-through according to Claim 17, wherein the annular lip is flared
out to form an obtuse angle relative to the cylindrical sidewall. 15. The electric power terminal
feed-through according to Claim 17, wherein the inner cylindrical sidewall and the outer cylindrical
sidewall define a gap therebetween. 16. An electric power terminal feed-through comprising: a
cylindrical sidewall located in an opening of a housing; at least one current conducting pin extending
through the cylindrical sidewall; a seal sealing the at least one pin to the cylindrical sidewall; an
annular lip extengling radially.nd outuarly famiihe Yindrigal sidqualh o fauan angle of about
ninety degrees relative to the cylindrical sidewall; an§ an anndlar protrusion extending from the
annular lip towaieldirihaisingaaarbueldoshiantbenke usiioretlievarnitadyiratitgisaestamped from the
annular lip so that an annular groove is formed at the annular lip opposing the annular protrusion,
wherein an air gap is defined between the annular protrusion, the annular lip, the cylindrical sidewall,
and the housing®. 15 T8eleteciur etoctricpomet ferdrthioegfeemthng g Fladapiedhadie installed to a
housing, comprising: a metallic body including a cylindrical sidewall and an annular lip, the annular lip

“extending outw AR oHnsHEhE 5T ratan A TRdrsH sdevs bigiieeBive to the sidewall and

such that the agpiiardip.engages the housing at a location away from the sidewall; at least one
current conducting pin extending through the metallic body; and a seal sealing the pin to the metallic

body;

16.  An electric power terminal feed-through comprising:

a cylindrical sidewall located in an opening of a housing;

at least one current conducting pin extending through the cylindrical
sidewall;

a seal sealing the at least one pin to the cylindrical sidewall,

an annular lip extending radially and outwardly from the cylindrical

sidewall to form an angle of about ninety degrees relative to the cylindrical sidewall; and
an annular protrusion extending from the annular lip toward the housing

and welded to the housing, the annular protrusion stamped from the annular lip so that
an annular groove is formed at the annular lip opposing the annular protrusion,
wherein an air gap is defined between the annular protrusion, the annular

lip, the cylindrical sidewall, and the housing.

15

—



wherein the annular lip comprises a distal end opposite to a transition portion of the sidewall and a
contacting area between the distal end and the transition portion of the side wall, the contacting area
adapted to engage the housing. 18. An electric power terminal feed-through adapted to be installed to
a housing, comprising: a metallic body including a cylindrical sidewall, an annular lip, and a curved
portion between an end of the sidewall and the annular lip; the annular lip extending outwardly from
the end of the sidewall to form an acute angle relative to the sidewall and such that the annular lip
engages the housing at a location away from the sidewall; at least one current conducting pin

extending through thematal hady:.aRdR eeRLasANG R MO R efalic body; wherein the

annular lip comprises a distal end opposite to the end of the sidewall, the distal end adapted to
engage the housinthg] Cofiprifilpk }

a metallic body including a cylindrical sidewall and an annular lip, the annular lip
extending outwardly from an end of the sidewaﬂ to form an acute angle relative to the
sidewall and such that the annular lip engages the housing at a location away from the
sidewall;

at least one current conducting pin extending through the metallic body; and

a seal sealing the pin to the metallic body;

wherein the annular lip comprises a distal end opposite to a transition portion of

the sidewall and a contacting area between the distal end and the transition portion of

the side wall, the contacting area adapted to engage the housing.

18.  An electric power terminal feed-through adapted to be installed to a
housing, comprising:

a metallic body including a cylindrical sidewall, an annular lip, and a
curved portion between an end of the sidewall and the annular lip;

the annular lip extending outwardly from the end of the sidewall to form an
acute angle relative to the sidewall and such that the annular lip engages the housing at
a location away from the sidewall;

at least one current conducting pin extending through the metallic body;
and |

a seal sealing the pin to the metallic body;

wherein the annular lip comprises a distal end opposite to the end of the

sidewall, the distal end adapted to engage the housing.
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