ELECTRI C PONER TERM NAL FEED- THROUGH FI ELD OF THE DI SCLOSURE 0001] The
present disclosure relates to electric power term nal feed-throughs,

parti cul avbyoefoosdse type which include one or nore curr egtr/usesdoedsng pi ns
projecting through a netallic body, with opposite ends of the pins disposed
on either side of the body and the pins secured to the body by neans of a
gl ass-to-netal hernetic seal. BACKGROUND OF THE DI SCLOSURE [ 0001]

Hermetical |y seal edzlgE@TRIC POMER TEAMINYL FEEEITHROUGHE provide an
airtight electrical feed-through for use in conjunction with hernetically

seal ed devices where | eakagse|i DioF THE DRCEOKYMEEVI ces, by way of the
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adj acent pins and opposite sides of the body. T0002] Referring to Figure 1,
a typi caling|disnasedaPn gher sider af the bﬂ@bcﬁ”ﬁré@gﬁ%@&%‘fe% i r’fb%t%O@Maby
conpr es ' ' ' : installed to a housing 12 (e.g. a
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conpr essor I'nes an openi ng 14. The feedthrough 10 i ncl udes
a netal cap 16 having a bottomwall 18, a cylindrical sidewall 20 around
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the feed-throughs, is effectively precluded. For the terminal feed-throughs to

15 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.

20 [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

25 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 {o seal the plurality of
current-conducting pins 26 to the metal cap 16.

30 [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



wel di ng. Resistance welding refers to the joining of two or nore pieces of
nmetal by applying heat and pressure without the addition of any other

mat er i al .w@ébaimgsheat i s generated when the parts to becraisded/26bs ch are
pl acedbet ween two el ectrodes, resist the passage of electric current
between the two el ectrodes, while pressure refines the grain structure in
the parts. This conbination of pressure and heat causes the parts to be
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[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 o be formed. The bending moment may

20  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

25  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

30  settings, are especially critical for achieving proper instaliation of the feed-
through.



to exercise greater care in handling and installing the feed-throughs
during assenbly. In particular, the conpressor manufacturers' wel ding

t echni quewp 2eauuioprsent sel ection (including wel ders and welrdise@omb@ss r odes)
and control settings, are especially critical for achieving proper

I nstallation of the feedthrough.[0007] I|nproper installation of the
feed-through is to be avoided, since such practice can cause damage to the
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15  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
20  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

25 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.

30 [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



connecting the inner cylindrical sidewall to the first end of the outer
cylindrical sidewall. The seal is disposed within an opening defined by the
i nner cylwodno7ombssi dewal | . [0011] In still another forrCcTAS2@6024285 C power
term nal feed-through conprises a netallic body through which extend one or
nore current conducting pins that are sealed to the body by a

gl ass-to-netal seal. Thenetallic body conprises a neans for facilitating
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The present invention will becone nore fully understood fromthe detailed
descri pt heusiafld t he acconpanyi ng drawi ngs, wherein: [0013] Figure 1 is a
cross-sectional view of a conventional electric power term nal feed-through
assenbled to a housing via welding; [0014] Figure 2 is an enlarged parti al
cross-sectional view BRIEF QMESCR]PEINWOTHEED RAVMINGSBween t he feed-t hrough
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to Figure oW n
[0015] Figure 3 is a top view of an electric power terminal feed-through

in accordance with a first embodiment of the present disclosure;
[00168] Figure 4 is a cross-sectional view of the electric power terminal
15 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;

20 [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 ancther alternate
portion A;

[0021] Figure 9 is a view similar to Figure 6, showing still another

25 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;

30 [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
term nal feedthrough in accordance with a second enbodi nent of the present
di scl osurwp 2p@0d39s1Fi gure 11 is a cross-sectional view eCTiUsR006/026285 i C
power term nal feed-through taken along line 11-1 1 of Figure 10; [0024]
Figure 12 is a cross-sectional view of the electric power term nal
feed-through of Figure 11, showing installation of the feed-through to a

housi ng; [ 0025]oh28)ur Figkde | ﬁsastanno%i\ﬁwobf ain eledtid ippwerviermirel nfioad!
f eedt hrough in accordance with a third enbodi ment of the Pr esent
di scl osutlyoupbinerceidgnee with a thirgd embedinenttaf dhupreseahdisclasiesiel ectri c

power term nal - gh,tak 1 ' - 44 of o Fi 13, 27]
Figure 15 is ggagﬂdaﬁz&@gpiﬁt%al%nc@é%;ggé% |(|)rjlwzllﬁgvviogm}r£éf %gﬁ%epa\hgpshow ng
t he wel d idetinakeiectitardugidakén alogly laved14-1d dfdtigunegt3;[ 0028] Figure 16 is. a

top view of an _electric power term nal feedthrough in accardance with a
fogrﬁh enbodi K807 bt Fﬂgﬂigp%éseﬁ'f‘ eflagedsparda Fﬁggﬁelcg?@@r\@e‘i’#i glg\gre

Cr 0ss- seqlyl gg@%lvs)ﬁgﬁwﬁ@%\d%%éﬁﬁ&éf&mwgﬁ shisholi@Rg: t hrough, taken

along |ine’ ure 0030] Figure 18 is an e ’Iarged parti al
cross- sect i ong0028wFiguri Hlirie d topstiew 0f arheleqiicl posatetermingd feed-

feed-t hrough and t he housing; and.,[0031], Figur.e, 19 is ross-secti onal
vi ew of ifa%gpﬁdpﬂceow@ngﬁ V‘f'@r?r??’réﬂr{ ?@gﬁ’hfrﬂ?&fﬁﬁh&%%sredﬁﬁi%?%%’ afifth
erbodi ment o t[0@29] eF¥iiredi1FC P A &rosEBB3HINATO TS RSN Ehen GelBETrier porer
nuneral s indi cate correspondi ng parts thro%ghout t he several views of the

dr aWiOngs temeinal feeg-tbrsEh, faleonalpo9 3Bp T7hé7 PHFIgMR 1§ description is nerely

appl | catton dPOHRES FreCt SR ahna MBS bl BldssiBiBhat Bty Of FRMELL o
cor r esponidi, sponaigtienweldrbeweeh she febdstifreugh kad the tousiagpandi ng parts and
features. [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.
15 [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
20 not intended to limit the present disclosure, application, or uses. It 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
25 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 circle passing
30 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 term nal feedthrough
constructed in accordance with a first enbodi nent of the present disclosure
is illustwetzedr/mpasigeneral |y i ndicated by reference nunecalusd@se/oidres power
term nal feed-through 40 includes a netallic body 42, and one or nore
current conducting pins 44 extending through the netallic body 42 (three
conducting pins 44 are shown in Figure 3). The current-conducting pins 44

define acpirBntedvditiigdsing au dre prefdialbly madé iomlistesisstainieds steel, orrel e
passi ng through the centers of the current-conducting pins 44 as they are
cent er ed cappeis@Aredsien Wre.ongi t udi nal axis of the power term nal
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steel, stainl Or d COpper-core t he
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connecte 2 of the cylindrical sidewall 48. The annul ar
lip 50 emendstedatdl thiel fyrshedd @@twamelqylmdbmltméewe&dﬂd el apaular liphk0

cylindrica The bot t 46 1S I and
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current- %ﬁu&mtmgmerﬁotfbﬁin Wallssis dubseargially [PRRfland d@efitesldrieyooioseal s 58,
preferably glass-to-netal seals, correspondi nggto the plurality of

aperitQur eSPBEUES Gife to AlloymihIaneser dﬂ@rﬁ FHren Qﬂqjl}d‘fb\goplrﬁeﬁ‘lltlﬁ’ PAss
aperture§hl%§J Eo fill the gap between the currentconducting pins 44 and the
bott om wal'l°'#6° so that the current-conduct i ng pins 44 are electrically
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15 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 seal 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
20  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
25  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
30 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 Iip 50 to form an annul ar
shape. The protrusion 60 extends upwardly fromthe annular |ip 50 toward
t he housiwg@ 26@/008980el d 64 is forned around t he contacti RETS26H2428%5 Ween
t he housing 62 and the annular lip 50. The netallic body 42 is generally
stanped fromcold rolled steel, or the like, and so is the protrusion 60.
Therefore, a groove 66 is forned at the annular |ip 50 opposing the
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the netallic body 42 and the protrusion 60 can be formed by other
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and 60c protrude fromthe annul ar 50 and focus the heat in the area
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prevents the heat nerated duri the resistance wel ding process from
propagat iﬂ%\%?‘?%‘?ﬁmg@ég‘? ﬁ“g\gh%%ng Bgm damagi ng the seal 58 during
installation qbo89E MrRdekibtepesivfttRe idh6trisionigtocASed] 1088 Meal e ntyiaté ence of
the protrusion 60 causes | ess heat to m_rgrate beyond the weld | ocation and
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15 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
20  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
25  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
30 isillustrated 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 | ocation and definition of the weld 64 between the netallic body 42 and
the housing 58 (e.g., a conpressor housing) to which it is attached.

Ref er r i ngwbaedr/isositi gure 5, the forces are applied by elpettuseaes288s al ong a
| i ne passing through the protrusion 60 and no bendi ng nonent is generated.
Wth an inproved positioning of the feed-through 40 relative to the housing
62, the weld | ocation remains the sanme during the welding process and thus
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sidewal | 76. Unlike the.me lic 42 of the fj.rs owever,
he et aPhentRendUBsh it 72 nasbaifoHa teoerene S4abin SRR RRInGE

| nst ead, tfidieb&Riadn. | THeogvpé? distahueasfdts radhaseehietas ebsbiaedl to a
first end 82 of the cylindrical sidewall 76. The radi sued edge 80 eflnes

an dPeni frgnspin tm@noqnﬁqfrﬁ@ pin tosmetallis hedsiwhiel allpws thadesd-thpugh 7
current - ?«fﬁgr e%%@%ﬂ&é%@e%ﬁﬁtéuhf@%ga delife Hid?ﬁ e&{}:h e Eﬁlacr:rlﬁgfper

di st ance ance re ers to el ectri cal
spaci ng from [f0g43]o fFhe ogrﬁddrﬁasairslqinwalt v6rdeffiabs ian inndy spade 68. A bimgle t he

et C B Rt R A A A IR R AR R o
D nosE i RAALES KOSRK 10 gl 80 gt g fetriyEt o
dur ilfg t meariufaciurdyr dinghsingle glass msert 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
20 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 longitudinal axis of
the power terminal feed-through. Comparing Figure 10 with Figure 3, in
25  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
30 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.



manuf acture. The single glass insert 88 defines one or nore apertures 90 to
allow the one or nore current-conducting pins 74 to pass through and
support twe 20amaossst - conducting pins 74 in the netallic lpaugusZde/oidres si ngl e
glass insert 88 creates the glass-to-netal seal between the netallic body
72 and all of the current-conducting pins 74 and nay be hernetic or

sem -hernetic and is resistant to heat shock. [0044] The current-conducting
pi ns 74 defingo@4s) N Aviotidreadliantejecor fids cofbtliction ishipat tive baifate afed he
circle passing through the center of the current conducting pins 74 as they
are cent & éhegfﬁadﬁb@@lgb hat s lexpgsedideihe laaghspr@fssweeewmmg@r af. rfar

feed-thr | ur | Fi ' IHANGL QN . Af: Fi gure
16: 1 he' Srifoico B RblRegach i debrthoct. Ol Glrfosontfiafio e forcalabhing 9T
74 to be aghirstr tHeodetththirougheisefals@, décteased nisincer thbapreSsusndesming t he
overall size F of the feed-through 70, Wth th rQvi si on of si ngl e

Croet s eansian. wPeRraaseadores atsbiss e mamlls Bl e 50 rienGadltdl e

t er m nal ; er the
bower e R R B B e g a
sat i sf actbody. gl lesee,oimetraktadicalbodyheagy hecimanwadiusecdbt@r stpalley, dass he

order of about. 6..0 o.,about 11 nm.[ 0045 not her advant.age of _this
constr ucteIXBﬁn?'gettHQEn Wh@hs%ﬂ'r} 5%a5rhégﬁeéfprphgc ELaPeH ’o%%ﬁetfﬁﬁcr%%&&posed
to the hirgan@aeasingeogput. ronment of, for exanple, a conpressor, is

decr eased. Corresgondi ngly, the force acting against the feed-through is

al sdecr eased0048hc Refpringrieddiguee 1 anliienthedsadttarpugh abddgwesetiapddce
o ¥ ; Seustor
it oknos NF ATEUL I TR0 Brofad Lt 4 BRI 68 o EAGRGREThE Hotsmiia " @

met al | i ¢ tbqstgvemlythechestngdrarhiededuring fvaledding |prosessxipormspropagatihg tahi ch

can run at higher production speed, thereby increasing manufacturing

out put . [W@&B]@@Q\‘Eﬁs_r'r’?@’t ?é- Figure 12, like the feed-through of Figures 3

ﬁggsﬁhgt gg anitgoafy | | ReréBirgs td FRYIrES dh Avkd M PR SERRINGP sé-wRBagei ng the
15 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
20  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
25  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
30  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 wel ding process from propagating
to the single glass insert 88. [0047] Referring to Figures 13 to 15, a
power terwonad7/dsmd-t hr ough constructed i n accordance WPCH/is260di0ea3s

enbodi ment of the present disclosure is illustrated and generally indicated
by reference nuneral 100. The power term nal feed-through 100 includes a
netallic body 102 and one or nore current-conducting pins 104. Unlike the

metal lic hbqﬁk@@p t-‘rib pegt dwapfronhend seall aqndirusiends mondeesduzdy. MHhesgag he
nmetal lic bod is of a tubular. body which does not incorporate either a
bot t om wdllf @30 aelpadsd%%ﬂwg@atawww%nn&m $ealypre specifically, the

tallic bod d I
108" ext endi ng 90k ¢ Feteffolq FadrBe e 7 geqqe Bowdhferipartelhe”, (' 0,
connect edhrbagh e aosoatiance lumklhya ¥6arth remhbodimen rof| the mepemoausamwm?s

i nd d |l 106 f t 110 ' orm an
ol &or il E L oARR5: BRI 5 BT st 465 TR e
feed-t hr egiar ¥&m\ﬂaﬁe@attﬁ$od&s 140 Mdf\ﬁiése@%étﬁfh@%ylp& ghd RkSoraRBagi nent

has a single insert seal 88 and the current-conducting pins 104 define a
pi n ci r clcerrentaenducting. ping d44passingtibraughrtheimeiadiciemdyt 2. annul ar I ip 108

the housi ng c300RM ¢ AECaRumly e 63. ehies .t et Lyidiedl SifGliaP e
di stal endglaR ainuldrlipanag] am inra? clfifdied sidigvdlE /650 gRael sdtbaling wall t he
wel di ng process tends tg be focused at the distal end 112. Since the distal

end 1012 f1&Ret iThesinger Lylipddeal gifenvall 389 gefires a rreaivag spaee 1940t he
e e S EnEl PReL o  And FoSREEl Bed B G 1 et
pover t erthe naterf@didtticalusidewall eldeodalmn@rM\amd;iea)ffahum H36hbeldtivend tied t he
numer al PR Sipdgraeipualol el shiskicoFadiedl ORRAI 146 AcEBIoh
IS < e gy e f,:;?:rff;“803;“i4;4.“n2?33;29an
out €5 cyl i ndri[@@51ki denaliown 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 fdr the heat to
travel from the weld 64 to the single glass insert 88, though the weld 160 is

20 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.

25 [0052] Referring to Figure 19, an electric power terminal feed-through
constructed in accordance with a fifth embodiment of the present disclosure is
ilustrated 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

30  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

10



146, an annular lip 148, an inner cylindrical sidewall 150 and a connecting
wal | 152. The inner cylindrical side wall 150 defines a receiving space 154
for receiwongo7zosisngl e i nsert seal 88 therein. The annulpam/use@edd@3s s
flared out fromthe 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. gnR0ft]lipA978hovWhd ainhulitr i H¥8 hhe awedistabbrics 1Bar opgosie thaa
transition portion 160 between the outer cylindrical sidewall 146 and the

annul ar ltiapsitiep. pagtier 4880t the @ytingdriealldewall A€6iantka coptacing agR H¥iewal |
150 and i ' ' ' |
(ravel arikpgied tetieoh WieCaBld BHP1BEY tlebEodbRONTTEN. (o WG ngy 0005

i nzert | |8&how|n§>isgﬂ@ b&?rn@dobﬂtlﬁa doa;]afomingmdeﬁdmcemsealm 88is muovideddy thendr i cal
Si dewa 146. It results in |es eat t i ng t jgrate to the sealing
mat efi al SPAEP P'S}IHQEBM@% Gylinghic SW@W@E§%W%@&?—P%§‘@% embodi ment, it is
within the co | atpy; S | g-ﬁaé YR S
formed to enggggé?hevmﬂgﬁgg Eéﬁc% urteﬁ%%bggu%@t e 'ﬁ‘i‘gtaft e;?%hi ght

m gr at e ti@vehdistarde dor they head gariadated guidngdbe WelOBR] pRedassr framn the Fi gur e

19, I . .nal f -t.hr.ough - t t in,. ith
2 tifth GRBlERaoer 14410 hE serl TaBdSl B AssHs 119 s o A aBuRgiR SR ol
desi gnat exgg¥yorh ¢icat SR66k AHdRNhY hehfPelatdtbddrage Mueng indidfatioic! udes a _
metallic body 172 and one or fnore current-conducting pins 174. The netallic

bod)ﬂoé72 i ncl [00%4]a tyshadidi bel netegedatl white #ed figrrasn ilusiiate ithat fige
. _ re ol i 5 .
o acut o S i BRI rebinRiud i Rach "bBimane B Fistalbtird e o,

gap 184 impudifg frech batvdissttiohe fory exaaples #toraitdevieWer kide dodtHehertaniokar | i p
178. The annular lip 178 has a distal end 182 oppgsite to a transition

portion M)A thﬂ@%‘?ilrl_gn%? sbawnsn ddgies 1765 ScBhireet iNfURR 51986
G sposes i sparRrm fishelnaBigl i ol gseons o ptasld ot
i n ttee spheeprdeénindidcloguten ¢hatythiengoivealtesnidalvégad-ttiréugim Canhbe Gostaded wal | .
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

20 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.

25 [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,

30  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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[0053] Wth the existence of the gap 184 and the annular lip 178, the
travel distance for the heat generated during the welding process fromthe
cont acti nyoan&200iB% to the seal 188 is increased, therelpgTISCM06026285 t he
seal 188 from heat shock and any heat-rel ated damage during installation.
[0054] It should be noted that while the figures illustrate that the
electric power term nal feed-through in each enbodinent is installed to the
housi ng fromone direction, for ex@uimSfromthe | ower side (or the
exterior sidg& of the housing as shown in Figures 12, 15 and 18, or from

t he upper si d¥hetisclaimestipor si de) of the housing as shown in Figure 19, i
is wthin the scop SRR j ). o Lnal
feed-throughe](ian tﬂ%nlgi;?gtr%e‘féew fr%‘ﬁzé%%ggéﬁgigg%?ectl on sgtélﬁgﬁb'{éﬂe wel d
i s fornebusing, tempisarg:si de of the housing in Figures 12, 15 and 18 and on
the Lower side of the housing i.n Fi gur 9. [0Q55], Moreover i |l e.not
showR in the a}iragpaélgz, kady; @ﬁ%@gsﬁo&{ﬁ@@l{éﬁahﬁ eW%Uxe?n et ﬁﬁmar lip
feed-thr nﬁ%ﬂ%d\ylﬁ&n érf@nd%?%@ﬁi@@%“ng to the present disclosure may
al so incorporate additional features such as a protective oversurface
coating (e.g.at least anmeurrabbeondustingpinbextendingstargugh thenmetallic hodyl ns,
additional ,insulators providing oversurface protection for the pins (e.g.,
ceramc af"ﬁjsul ators) and connectors adapted to connect the pins to other

conmponents. [Q@éﬁﬂseﬂﬂh%tlﬁ’@ﬁﬁf’@oﬁhb%eﬂaﬂid&iaﬁﬂ,y exenplary in nature and,
thus, variations that do not depart fromthe gist of the disclosure are

i nt d@ded to beheien theeanuilaniip is 5o cedjmired thaidhai annuriulie engagendhe ar eas
of appli Y . i i i econe apparent fromthe
det ai | ecﬁég}e%é@ IE%??%cg%%ﬁ()a&?aﬁé@&héb%?ﬁﬁﬁ@@@%l‘Q‘clelwsaﬁbul d be understood that the

description and specific exanples, while indicating the preferred
enbodi nent (s) _of the invention, are intended for purposes of i]lustration

only and are %ot i hp@ rg Power termipak fegasthipugihiaccararg Joufait_ v s What

i's clai ngHedein the annular lip comprises a contacting portion for engaging the housing,
15 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 radially from the end of the sidewall to form an
angle of about 90 degrees relative to the sidewall, the annular lip including a

20 protrusion for engaging the housing.

4. 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.

25

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

wherein the acute angle is about 45 degrees.

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

'30 wherein the annular lip comprises a distal end opposite fo the end of the
sidewall, the distal end adapted to engage the housing.

12



1. An electric power term nal feed-through adapted to be installed to a
housi ng, conprising: a netallic body including a cylindrical sidewall and
an annul avol2ng/ezisendi ng outwardly from an end of the sipdewmsboos/oad23$ east
one current conducting pin extending through the nmetallic body; and a seal
sealing the pinto the netallic body, wherein the annular lip is so
configured that the annular |ip engages the housing at a |ocation away from

the cylindrical sifgaadibetrid. pdWer erefibal fedtPiRbudlerabcopding eedCidimough
according to Caim1, wherein the annular |ip conprises a contactin

por ti on Whereisn theymejalia S0y fisrthay, COMRyiges png/e@ewqrhe@l bebweriefhe aRd o
contacti ndrical sidewall. 3. The electric power
term na|tﬂge5§§é%'ﬁ)§ﬁ§ﬂq%§§§¥'§m% to Claim1, wherein the annular |ip extends

radially fromthe end of the sidewall to forman angle of about 90 degrees
relative to the sidewal |, the annul ar i ncl udi ng a pr.otrusi n for

engadi ng the $rousi hge QiGCtT'ﬁeP%W%rcﬂ?ﬁ"@”ﬁbgﬁﬁd ?HPH%aﬁCCPE‘@BgttHr HRYM decor ding
to dai Wvﬂere‘(\‘k‘%@?ﬂnﬁ\g hlES"%BH{pWseJ‘: laRyiSe8 @Hé%pfpbem &ﬂ gﬁhc of iicGashdgwal | to

forman acute angle re ive'to the sidewall tric power
term nal arﬁcéachhaa:tu@wperhomb@rtwgem thebistahend amdatha end bé thecsite veadgltbei S

about 45 degrees Th I tr| C r. term nal feed t hrough "according to
Claim4,°C C&(ﬁ%?‘&?%?’ﬁ'é’”ﬁ?%ﬁ%‘f M@%%‘Jdl stal end opposite to the end
of the sidewall, the distal end adapted to engage the housi ng. 7. The

el ectric power term nal feed-through according to Caim4, wherein the
metalQ i ¢ body9f urt ibe elensici pewen teminali feed-thronghcaceosdinghie EWndbfl,t he

SE e e e A o, e MenTh BN RA whl BB R e oo
opposi t ecjlindricel siddwafl. t he si dewal |
10. The electric power terminal feed-through according to Claim 9,
wherein the bottom wall defines at least one aperture corresponding to the at
15  least one current conducting pin to allow for passage of the at least one current
conducting pin. ‘

11.  The electric power terminal feed-through according to Claim 10,
wherein the seal comprises at least one seal element corresponding to the at
20 least one aperture.

12.  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

25 of the at least one current conducting pin.

18.  The electric power terminal feed-through according to Claim 12,
wherein the seal sits at least against the radiused edge.

30 14.  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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and a contacting portion between the distal end and the end of the side

wal |, the contacting portion adapted to engage the housing. 9. The electric
power terwonad7/dsmd-t hr ough according to C aim 1, whereipoTiuseoosme@Bsi c body
further conprises a bottomwall connected to the cylindrical sidewall. 10.

The el ectric power term nal feed-through according to Caim$9, wherein the
bottomwall e i es at |east one aperture corresponding to the at |east one

current condud,i ngTRE neldtridl bowef asrniipals m-m‘romgﬁe aticolding ttooBRaiMUN [ ent
conduct i ng pin. 11. The electric power term nal feed-through according to
C ai m 10UNeEFANAISIAG seal conprises at |east one seal el enent

correspondi ng, '9“’5'@\?RSI"#'{;&@S%‘?@‘%“%HS“%" 12. The electric power term nal

f eed-t hr ough accor eréirn the netallic body further
conpri ses a rabkingitedinabgeis exeratingih the ditection!df nlde coabnkcatehetihg pifee

radi ysed egge defjnin n opening.to allow for passage of the at |east one
currgnt Qﬂﬁﬂ R rBV&hﬂl%Qgﬁ*ﬁéogv@c'?Qdyc power term nal feed-through
according to {héte e pPASee PebBd SaRlut H ifarfbick AAGE i@8hRSEd Idieerdi used
edge. 14. The electric power term nal feed-through according to Caim1l,
wher ei n lphgitughingl axds,i and méereinnihef diametest isr ore the ondgreof alsewtt6.93mMnTiee
electric %ﬁqr termnal feed-through according to Claim1l, further

conpri si"’htgo BI lity of current conducting pins; and a |ongitudinal axis
extending in the direction of the current conducting pins and passing

t hrough the center_of the body, wherein the pins are spaced about a

di arfét er that18.s cER alegirisnpewer ﬁ%fﬁ'@jﬂ@‘ufﬁ%ﬁ"@‘%ﬁ”ﬁ,acéﬁﬂjlmépeplﬁ"ﬁ‘hé,

di anet erwhér

power term ﬁﬁf”ﬁ%ﬁ?f?ﬁa{?%°ﬁ%@?ﬁ%ﬁgn‘@@ I m l{t tLomm 16, The electric
17.  An electric power terminal feed-through comprising:
a metallic body comprising
15 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
20 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

25  opening defined by the inner cylindfical sidewall.

18. 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.

30
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wherein the seal is made of a material including glass. 17. An electric
power term nal feed-through conprising: a nmetallic body conprising an outer
cylindri cab0besmlil having a first end and a second ens#cTars2@aned2as |ip

extending fromthe 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

| east one curf@nt T Ssttid paner @xingtdifagdttvoagbhadduedimgt ® Olainbddy, and a
seal sealing the pin to the netallic bod seal disposed wthin an

the net , the se, ) :
openi ng \Wereitheninnen eYlingiigal Sjdewait ae(aﬂ%%ioa@oawlmdmeal dewall sefipe@ pover
term nal - according to Claim1l7, wherein the annular lip is
flared o%%peﬁ%rét%%%gﬁ obtuse-angle relative to the cylindrical sidewall.19.
The el ectric power term nal feed-through according to Claim17, wherein the

inner_ cylindrjcal sid .1 and {he. outer | indrical.sidewall define a gap
t her ébgat ween.ééo. &he V‘%&‘f PPWebfﬁmniﬂéf«“ﬁﬂﬂ'ﬁﬁPUQ EOMAPE¥h conprising: a
metal lic bOdYaMEtQ%{S?oﬁg'tﬁ% CRRER QRErRS oRDbENRNE CaRtEnEeningims NS t hat
are sealed to the body by a gl ass-to-netal seal, wherein the nefallic body
conpri si nipatrasmsedled td td bodwnby muglaes-tv-metalseal avienein theometallicibedy.

comprising means for facilitating welding the terminal to a housing.
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