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such as for the small hermetic terminal assemblies associated with
lithium type batteries and for the much larger hermgtic terminal
assemblies' which are usually hermetically sealed to house
compressors. More particularly,'the present invention provides for
a ﬁnique and novel methoad of making such 1lid covers indluding the
plating thereof and .for a unique 1lid cover product. This

application comprises a continuation-in-part of co-pending patent

application Serial No. 07/881,068, filed May 11, 1992 by F. Dieter

Paterek et al.

It generally is well known to provide 1lid covers which include
fused electrically conductive pin'assemblies'with the covers and
conductive pins having been plated in order to reduce the
possibilities of corrosion through oxidation and rusting.  Both the
lid covers and pins generally have been of metallic nature, such as
a suitably selected stainless steel and both ﬁhe 1id covers and
pins have been plated with an appropriately selected corrosion
preventive metal, such as nickel or, a substantially nickel alloy
metal, the plating being accomplished after 1id cover formation and
pin assembly. éecaus; of the'irrggular contours of the assembled
covers and pins and fhe desire to obtain uniformity of plating
thickness and good heat shock resistance of the assembled. 1lid
covers, an electroless, chemical reduction process has’ been
employed in the past, which process, once initiated, has been
autocatalytic without the use of“putside current -- the metal
portions of the en}ire assembly being plated in one operation.

The present inVention-recognizes that this past practice of
post plating aftéf\lid cover and pin assembly sealing, despite the

accompanying positive features of 1lid cover plating uniformity and

‘heat shock resistance has presented several undesirable problems

both as to the finished product and as to the environmental waste
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consequent ?ball_batting", and with less consistency in resistance
and conductive possibly occurring with the post-piating 6f the
pins. Further, environmental problems as to waste disposal have
arisen as a consegquence of the "on-site" post-plating of l1id covers
and pins, particularly with the practice of an electroless plating
process with' the concomitant chemical formation of undesirable
chelates, which are particularly difficult to treat before
disposal.

The present invention, recognizing these existing problems in
the often past used'"oﬁ-éite" electroless post-plating process --
as well as being aware of the use of the more recently employed
electrolytic pre-plating processes for industrial metallic parts in
unrelated arts, recognizes both the feasibility and unique
desirability of wutilizing an “off-site" more environmentally
. friendly electrolytic pre-plating process in the present art of
plating both lid covers and electricﬁlly conductive pins,
Moreover, the present invenﬁion recognizes that some of the
problens. p:eviously considered to be inherent to pre-plating
pfocesses generally are not as material as initially believed,
since certain critical problem areas involving pre-plated material
now have been recognized to be substantially eliminated durihg lid
cover formation in the present invention so as not to inhibit
subsequent fusion during pin assembly operations. Fﬁrthermore, the
present invention fecognizes that ceftain unplated and exposed area.
bcqurrénces in pré—plating such as at the base portions of 1lid
covers and at the end éxtrémities of conductive pins -- have not
been detrimental to thé function of assembled pré—plated parts of
‘the present aft. - In addition; in accordance with the preseht

invention, a straightforward and economical process and product is
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process, it is possible to handle large volumes of parts at only
one concentrated industrial area in an environmentally selected,
waste receptive locale and, at the same time, insure proper plating
thickness concrol and appropriate r_esistance to heat shéck_.
Moreover, undesirable .cor;\ductivity problems from pin plate "ball
batting" are substantiaily avoided by the inventive process, as are.
the problems of possible chemical contam_ination within the possible
micro cracks and bubbles near the surface of the fusing material
which problems have ari;en on occasion during the past post-plating
electroless process, ffhese possible problems of the past post-
plating processes; - l_eading to possible premature subsequent
electrical failures. Furthermofe, the resulting product -of'the
present is aesthetically more attractive, with the pre-plated ﬁins
and 1lid covers being assuringly bright and shiny when passed
through the several steps of the inventive process.

Various other features of the present invention will become

obvious to one skilled in the art upon reading the disclosure

setforth herein.

BRIEF SUMMARY OF THE PRESENT INVENTiON .

More particularly the ioresent invention provides a .novel
method of manufacturing vessel lid covers including conductive pin
assemblies for vessel container housings comprising: uniformly
pre-plating an elongated metallic strip of material of preselected
width substantially in its entiret.y with 'a preselected plating
material in a first zone prior to vessel 1lid cover formation to
provide pre-plated strip stock of uniform plated thickness for the
vessel lid coveré _formation; feeding the pre-plated strlip stock in
. a continuously moving strip in a sec'oﬁd zone to stamp 1id cover -
blanks in spaced _relat:ion on the pre-plated mcvi'ng strip of

presel_ected size and configuration; shaping each of the stamped
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on the inner face of the aperture wall being substantially removed
by the piercing and shaping step; separating each pre-plated shaped
vessel 1id cover in a fifth 2zone; inserting a conductive pin
assembly including a conductive pin and surrounding fusible
insulating material in the shaped wall aperture of each shaped
vessel 1lid cover; and, fusing the assembled lid cover to fuse the
- fusible insulative material to the peripheral wall of the pin and
the inner face of the  aperture wall where the plating has been
substantially removed ‘so as to enhance the fusing step. In
addition, the present invention provides for the forming of the
conductive pin of the pin assembly from an extended metallic wire °*
rod pre-plated in a separate zone and cut to a preselected length
from the pre-plated rod. F_urthei:, the present invention can
include the additional steps of punching each of the pre-plated 1id
covers at a preselected spaced position from the walled aperture
prior to the séparating step to pfovide a pressure relief safety
vent opening; and, fastening a profoundly rupturable, inelastic
foil membrane in covering and timely sealing relation with respect
to the vent opening in each of the plated vessel.lid covers.
Finally, the present invention provides a novel terminal aséémbly
cover for a vessel container housing' comprising: a uniform
partially pre-plated cup-shaped metallic 1id cover having a shaped
walled aperture therein with the inner surface of the walled
aperture being substantially free of pre-plating material; and, a
pin assembly including a conductive pin with the peripheral wall
substantially pre—plai:e_d the entirety of its lent_:;th and a
surrounding fusible material fused to the substantially pre-plate
‘free, inner surface of the walled aperture and the peripheral

surface of the pre-plated conductive pre-plated pin.
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- BRIEF DESCRIPTION OF THE DRAWINGS
‘Referring to the digwings, which disclose two.advantageous
embodimeﬁts of the present invenﬁion:

Figure 1 is a schematic representation of a pre-plafing

_ operation, thg Roman numeral I indicating a first area or site in
carryiné out the first step of the. inventive method of the present
inventive method;

Figure 2 is a schematic representation of the several steps of
the fofming operation ‘of the lid covers, the Roman numeral II
indicating'a'seéond area or site in cérrying out the remaining
forming and fusing steps of the present inventive method;

Figure 3 is a schematic representation of loaded jig support
érays passing through a fusing heat oven in accordance with the
present invention;

Figure 4 discloses one tyﬁe of vessel lid cover including a
cﬁnductive pre-plated pih assembly made in accordance with several
of the steps-'of the inventive method of Figures 1 - 3 aﬁd
incorporating the inventive product features therein; ahd,

Figure 5 discloses still another type of vessel 1lid cover
including a conductive pre-platéd pin assembly made in accordance.

with all of the disclosed inventive steps of Figures 1 - 3.

DETAILED DﬁSéRIPTION OF THE DRAWINGS
e e A s === === .
Refgr:inq'to Figures 1 - 3 of the drawings, the Roman numerals
I, and_II, are disélosed as indicating two areas or sites utilized
in carrying out the present'invention, site or area designated by
Romén numeral I coﬁpriéing the first area to carry out the first
_zone pre-plating step of the inventive method. A suitable roll é

of alloyed steel, advantageously having a rating of approximately

one dguarter hardness or greater and a thickness in the range of



provide pre-plated strip stock of uniform plated thi kq a?g&?ﬁezﬂﬁl vesse
lid covers formation; feeding the pre-plated strighl nti nuously
moving strip in a second zone to stanp lid cover t{l llmﬁm ed
relation on the pre-plated noving st&ip of prese

configuration; shaping each of the stanped : pre-plated Iid blanks_

in a thirdozowse HoO NOOViitehets Wil AahRERreoupl @l I0d ingi GRS Skn¥as S6t
container lid cover to fit a vessel -container; piercing and shaping each
of the pre?RR*Rx&HAtAIYSR} 010 dpehasnBlug iod minwsr 8-Q03 Anehasr £AD Zafeused provi de

a ShaDEd_WQ$|fg¥m a 1lid cover strip 3. It is to be understood that the
present invention. is “;ot. to be considered as limited to the
spgcific metal or metallic alloy and thickness aforedescribed but
that other metals or metal alloys and other metal thicknesses can
be employed, depending upon the destined use of the 1id covers and
the environment involved. 1In like fashion, the breadth of strip 3
can vary in accordance with the processing machinery utilized and
the finalizing of the 1lid covers. Advantageously, strip 3 is run
continuously‘through an_electrolytic.plating tank 4. Details of
thg electrolytic pléting process-gre not disclosed, since any one
of a number of electrolytic plating processes can be utilized, it
being sufficient to mention that an outside current is employed
between an anode and cathode in an appropriateiy selected chemical
bath with the materials and currents involved depending upon the
chemical nature and thickness of the pre-plating to be achieved.
Advantageously, lid cover strip 3, which is of a steel alloy as
abovedescribed can 53 plated.with nickel so that the final pre-
plated product comprises about ninety percent (90%) nickel (NI) and
ten percent (10%) iron (Fe) with a minimum and uniform pre-plate
thickness of at least 0.00015 inchés. It is to be noted that an
electrélytic_pre-plating process is utilized at a site or area
removed from the site or area of the hereinafter described forming

~and heating process and preferably at a central site ‘where
environﬁental waste materials from the process can be acceﬁtably
disposed. 1In this regard, it is to be further noted that such a
pre-plating process also is'compatible to the obtaining of pre-
plated 1lid covers ﬁhich are of uniform pre-plated thickness with a
minimum of possible micro-cracks and bubbles and with a maximum of
heat shock_resistance. It also is to be understood that other
types of pre-plating processes and alloys can be uéed, even
‘including an electroless process as above noted, so long as the

resulting undesirable chelates can be appropriately treated and
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ihvhtion Fsuthenat itthelgs eisemtithitvéhei purwigw of the present
invention to similarly pre-plate a coil of étaiplgss steel or
copper clad rod at site I to be subsequehtly_cut to a pre-selecfed
size té form pre;plated electrically conductive lid éover pins.
Referring to Figures 2 and 3 of the drawings which
schematically disclose the.formation and oven heating steps of the
novel method at an area or site.II remote ffom the pfe-plating step
at area or site I (Figure 1), it is to be noted that some of the
steps herein described in combination are similar, in many ways, to
those described in co-pending application Serial No. 07/881,068,
filed May 11, 1992 by F. Dieter Paterek and in U.S. Patent No.
5,017,740, issued on Maylzl, 1991, to Glen A. Honkomp, et al. As
can be seen in Figure 2, the pre-plated strip stock 3 is fed as a
continuously moving strip in area II to stamp in spaced relation
thereon in a second zone uniformly pre-plated 1lid cover blanks 6,
the blanks being suitably sized and shaped in accordance with the
vessel container with which they are to be used. Each of the
stamped, pre-plated blanks 6, is then shaped in a third zone of the
second area II to provide a uniform thickness pre-plated vessel
container lid cover 7. Pre-plated cover 7 is then moved to a
fourth zone of area II to be pierced, providing an aperﬁu}é 8
therein which aperture is subsequently expanded. and shaped to
provide a walled aperture 9. It is to be understood that the
aperture piercing and the wall shap;ng steps can be accomplished in
one stép in the fourth zone or in two separate steps in two zones
depending upon the size and geometry of the aperture to be forﬁed.

In this fegard, it is essential that during the piercing and wall

forming steps, whether it be one combined step or two separate

steps, that the inner face of the wall be substantially freed of
nickel platé.



I ncl ude the. additional steps of punching each;: ed lid covers
at a presel ected spaced positionpfrom tge wa sRhec 1 pLice L%éi or to the .
separating step to provide a pressure relief ‘lﬂmﬂmm Epeni ng; and,
fastening a profoundly rupturable,- iBnel asti c in covering and
timely sealing relation with respect to the vent opening in each of the
.plated vessel }j dneO¥RESaimeht Né¥ lthe phésepEesSAVEntiiBN prHidr@ticplanliydés a novel
term nal assenbly cover for a vessel container housing conprisi
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pre-plated the entirety of its length and a surrounding fusible
materi al faiged tbet heewmilbsednshanady apfewplht apertured 1lid covers are
separated in a fifth zone. Suitable nickel plated pinsls cut to
appropriate size in a sixth zone (not shbwn).from a nickel plated
rod coil, which also was.eiectrolytically pre-plated like 1id cover
strip 3 in the area or sité I, are then assembled in a seventh zone
with the sevépal nickel-piated lid coveré in a jig support tray 9
(Figure 3). A preselected annular, fusible insulating material,
advantageously glass in bead_fofm’ld (see glass seals 26 and 27 of
Figures 4 and 5 respectively) is inserted into the shaped wall
aperture with the outer periphery of each bead adjacent the iﬁner
face of the walled aﬁerture thch wall® is sﬁbstantially free of
nickel plating. The inner peripheral wall of the annular bead when
assembled abuts adjacent the peripheral wall of the aésembled
" nickel plated pin (see Figures 4 and 5). Once the jig support tray
9 has been filled with assembled pre-plated 1id covers and their
conductive pins with the fusible annular beads therebetween, the
loaded jig support tray 9 is then inserted into a heat oven 11 to
soften the glass annglar beads ahd fuse the same to the peripheral
walls of the pre-plated pins and the inner faces of the aperture
~ walls 8 of the pre-plated 1id covers which are free of nickel along

the wali inner face so as to enhance fusing.

In accordance with still another embodiment of the invéntion
and again referring to Figure 2 of the drawings, the method as
abovedescribed can-include the fufpher steps after the piercing
step in the fourth“zoﬁe of coining a groove 12 of pre-selected V-
shape depth in spaced surrounding horse-shoe shapé to each
conductive pin assembly reqeivih§ walled aperture 8 in'pre-plated
l1id covers 6 with the opposed gxtremities of the horse-shoe shape

* being preseléctively-Spaced form.each. Each groove, 12 is then

punched to pro#ide_a horse-shoe safety vent opehing 13 to receive



free, .inner surface of the walled aperture an ripheral  surface of
the pre-plated conductive pre-plat edp I n. ;drh}sgg&ﬂ?“h&n 6} to be
understood that various changes can™be Trade by oumluglmmw the art in
one or nore steps of the inventive nethod and i parts of the
I nventive product as described herein wthout departing from the scope

or spirita ehint i9elRsEsNbrofMANYI Blipturable nickel alloydd RiraRESERI PTI ON

OF THE. DRAW NGS i Referri ng to the draw ngs, which disclose two

advantengeo§§rlp 14 in covering relation with the vent opening 13 during jig
support tray operations and prior to heat oven insertion (Figure
3). During the appropriqtely,selected residence time of the filled
jig support tray in the heat oven 11, the strips 14 are brazed
along the vent opening 13 perimeters as the insulative glass is
fused to the pre-plated 1lid covers and pre-plated pins és
aforedescribed, the threé fusing operations of glass to pre-plated
lid cover and conductive pih and sﬁrip‘ to opening being
accomplished.in the sdme oven heating step.

Referring to Figures 4 and 5, two inventive product
embodiments of the present invention are disclosed, Figure 4
disclosing a pre-plated vessel 1i¢ cover in accordance with the
present. invention particularly adaptable for use with a
hefmetically sealed compressor housing and Figure 5 disclosing a
pre-plated vessel 1lid cover in accordance with the présent
invention, particularly adaptable for use as a smaller, safety
vented hermetical;y sealed lithium battery terminal assembly. In
each of the disclosed novel vessel 1lid covers 16 and 17, there is
disclosed a uniformly partially pre-plated lid cover, which pre-
plating advantageously can be of nickel or nickel alloy material.
Each pre-plated 1lid. cover 16 and 17 includes .a shaped walled
aperture 18 and 19 respectively therein with the inner surface of '
each of the walled apertures 18 and 19 each being substantially
freed of pre-plating material. A _pin assembly 21 ané' éz;
respectively, is provided for each pre-plated lid cover 16 and 17.
Each pin assembly 21 and 22 includes a pre-plated pin.23 and 24
respectively surrounded by an annulér fusible glass seal 26 and 27
respectivgly, the glass séal for each pre-plated lid cover 16 and
17 being fused to the plate free inner surface of the respective
shaped walled apertures 18 and 19, and the-peripherai surface of
the respective pre-plated pin 23 and 24 to provide the noﬁel pre-
plated terminal cups of Figures 4 and 5. It is to be undefstood;

that the other features of the terminal assembly of Figure 4 are



enbodi nents of the present invention: Figure 1 is a_schematic

representation of a pre-plating operation, the et eplaced, jj cat i ng
a first area or site in carrying out itthe first st ntive
met hod of the present inventive nethod, Fi ematic

representation of the several steps of the form ng operation of the lid

covers, thexRexBhe YRS phient RY! G2bLNF 43 SHGRAUAEEEND M. SHdrkohB, CArrYyi Ng
out the remaining formng and fusing steps of the present inventive

met hod; et alFioguMay3 2ls &93&hentit het r depqribadahpesirof | Haded £hg support
trays PaS%EHQqu%EPPJ‘at%rfESiPQ Deql1Q¥EN s RS %rs‘léﬁ‘:?:ﬁ, Wet Ps 4l PP esent
I nventi on; I 'gure = scf’oses one type of vessel” I'id cover " ncl udi ng
a conducithéfe Aceifiuked 41 BLeEEREEE b RErde? sHEE GhdPEE ent t dperavgr al
28 and a thin, elastic, profoundly rupturable horse-shoe shaped or
annular shaped seal 29 -- all in accordance with abovedescribed co-
pending patent application Seriél No. 07/881,068 of which this
application is a cpntinuation-in-paft. In accordance witﬁ.another
feature of the present inventive product, the seal is specificall&
preselected to be fastened in sealing relation to the safety vent .
opening during the fusing of the annular fusible material of the
pin assembly to the pre-plate free inner surface of pre-plated 1lid
cover and the peripheral wall of the pre-plated pin of the pin
assenmbly. '
Thus, in accordance with tﬁe present invention an economical,
straightforward, environmentally compatible method and a product is

provided involving a minimum of steps and a minimum of parts.



anot 'her type of vessel lid cover I ncluding a co | ated pin
assenbly mgegrmgn accordance wth all of the disc I've steps of
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formation  to  provide pre-plated strip stock of uniform .plated
thickness for said vessel 1lid covers formation;

feeding said pre-plated strip stock in a continuously moving
strip in a second zone to stamp 1id cover blanks in spaced relation
on said pre-pléted. moving strip of preselected, size and
configuration} '

shaping each of said stamped pre-plated lid blanks in a third
zone to provide a unifofm thickness vessel container lid cover to
fit a vessel container; _ '

piercing and shaping each of said pre-plated vessel container
1id covers in a fourth zone to provide a shaped walled aperture
therein for a conductive pin assembly with the pre-plating on the
inner face of said walled aperture being substantially removed by
said piercing and shaping step;

separating each shaped vessel lid.cover in a fifth zone;

inserting a conductive ﬁin assembly including a conductive pin
and surrounding fusible insulating material in the shaped walled
apertﬁre of each shaped vessel lid cover; and,

- fusing the assembled 1id cover to fuse the fusible insulative
material to the peripheral wall of the pin énd the inner féée of
said walled aperture where the plating has been substantially
removed to.enhanqe the fusing step.

2. The method of manufacturiAg vessel 1lid covers of Claim 1,
said fusible material being a preselected fusible glass, said
fusing being accomplished by heating.the cover and pin assembly in
an oven to the softening state of said glass.

3. The method of manufacturing vessel 1id covers of Claim 1,
‘said pin for said conductive pin assembly being formed from an

extended metallic wire rod pre-plated in a sepérate zone and cut to



0.008 to 0. 06 inches and advant ageously having a thi %@%&tﬁisgeenlz
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and thickness aforedescribed but that other netals or netal alloys and

ot her et al prdBel&RRms pheAALted ®iRNDIMRAls r e PeIY ipRg-piRRRAt MErddesll ned use

of the lid covers and the environnent involved. In |ike fashion,
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utilized apds [,
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preselected pre~plating material being a preselected nickel.
5. The method of manufacturing vessel 1id covers of Claim 1,
including the further steps of punching each of said pre-plated

vessel container 1id covers at a preselected spaced position from

t he

said conductive pin assembly walled aperture prior to said

separating step to provide a pressure relief safety vent opening;
and,

fasteniné a profoundly rupturable, inelastic foil membrane in
covering and sealing relation with respect to said vent opening in
eaéh of said vessel 1lid covers.

6. The method of -manufacturing vessel 1id covers of Claim 5,
said foil memb:ane_being of fusible material to be fused in sealed
relation with said vent opening.

7. The method of manufacturing vessel l1id covers of Claim 6,
said foil membrane being sealed to said vent opening in the same
step that said fusible insulative material is fused to said
conductive pin assembly and said walled aperture.

8. A method of manufacturing vessel 1lid cerrs including
conductive pin assemblies for.vessel container housings comprising:

uniformiy electrolytically pre-plating both an elongated

stainless steel alloy metallic strip of preselected width and -an

elongated steel alloy rod with preselected nickel in a remote firét-

zone first area to provide nickel plated strip stock and nﬁckel
plated rod stock, both of preselected size and configuration;

feeding said pre-plated nickél plated strip stock in a
continuously moving. strip in a second zone, second area to stamp
nickel plated 1lid cover.blanks in spaced relation on said nickel
plated moving strip; '

shaping each of said stamped nickel plated 1id blanks in a
third zone second area to provide a uniform thickness nickel plated

vessel container lid cover to fit a vessel container;

is

10aldApnge fly tdi€a! pPefAUEESe sradYARI APl Lasgtrip 3 1S



conti nuously “l] jﬂﬂ’lﬁﬁl el ectrolytic plating tank 4Th1s§1§éEt€l{aL§eeﬁfRe 14cBE

el ectrol yti are not di scl osed, srnc nunber
of el ect roI sses cantbeé utili zed ient to
mention that.an outside current is enpl oyed bet vveen at hode

in an appropriately selected chemcal bath with the materi aI s and currents
i nvol ved depen@if¥fingonnd mhardhgn¢askl ofiasaide passeXdrtel nebakedf pilated

pre-plati b e Advanta eous I|d cover str p.3 ich is of
a steel al o%gés%ogg%vngéegclﬁ Bed- can” Fg'fr Skl A %r%ahm? t he

final pre-proliaeed phagaat wamnprapse&rebcnﬂerametyr par cuai\au(:eﬂ% pickel (N)
and ten percent (10% iron (Ff) with a m ni mumand uni form pre pl at e
t hi ckness ¥TSeRPLY dHsh ¥hepdoner ifAEAE spid Mall dedpg ithegaphinl Lynfree

el ectrol ytige fi geplpalratg%{%rﬁggﬁer 1§r IAeJ g SCat a site or area renoved

fromthe site or area ri bed form ng
separating each shaped nickel.plated vessel lid cover in- a

fifth zone second area;

cutting said nickel plated rod into nickel plated pins of
preselected length in a sixth zone, second area;

mounting each shaped nickel plated vessel lid cover unto a jig
support tray and inserting a_conductive pin assembly including a
conductive nickel_plated pin and a surrounding preselected annular
fusible insulafing glass bead into the shaped wall aperture with
the outer periphery of each bead abuttingly adjacent.the inner face
of the wa}led aperture suostantially free of nickel plating and the
inner'peripheral wall of said annular bead abuttingly adjacent the
peripheral wall of said nickel plated pin in a seventh zone, second
area; and,

ioserting said jig support tray into a heated oven eighth
zZone, second'area to soften the glass and fuse the same to the
peripheral wall of said pin and the inner face of the apertured '
wall freed of nickel plating so ‘as to enhance fusing.

9. The method of manufacturing vessel lid covers of Claim 8,
including the further steps after said pieroing.step in said fourth
zone of coining a groove of preselected V-shape depth in'said'pfe-
plated 1id cover in spaced surrounding horse-shoe shape to each
conductive pin assembiy receiving aperture with the opposed
extremities of each of said horse-shoe shaped grooves being
preselectively spaced from each other,

punching a horse-~shoe shaped safety vent opening through each
of said grooves after said coining step; and, '

inse;ting a horse-shoe shaped nickel alloyed brazing strip in
‘covering relation with each of said vent openings during said jig

support tray assembly operations and prior to inserting said tray
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and heating .process, andipeeferably at a central site where ™ —

envi ronmen §S jals fromthe process caﬂmﬂmmfm m di sposed.
In thiss reg i ma e further ppted that sutllk ﬂ) mm process
al so is conpdiiimll obtaining of pre- plated |fd 'toers which are of
uni form pre-plated thickness with a mninum of possible mcro-cracks and

bubbl es anghti tshia NERteBUSVE tohBadzes RAEKsH APk ShFIHE the | periine@erSof O be
understood that other types of pre-plating processes and alloys can be
used, evePrid nepeniingg @AiodBectitdl ethe peottesings agdoviisiBgePt s62idng as

the resul{ing yodes,nabls sDEl 3468:.620.08 1AREr WL ALY 14 Saked 200
wall and to said pin. _

10. 'A’'terminal assembly cover for a vessel container housing’
comprising: a uniformly at least partially pre-platéd cup-shaped
metallic 1lid cerr_having a shaped.walled aperture therein with the
inner surfaﬁe of said walled aperture being substantially freed of
plating méterial; and,

a pin assembly including a conductive pre-plated pin and a

., surrounding fusible material fused to the plate free inner surface
of said walled aperture and the peripheral 'surface of said
conductive pre-plated pin.

11. The terminal assembly cover of cléim 10, said metallic
1id cover being of a preselected alloyed, said pre-plating being of
nickel ané said fusible material being glass.

12. The terminal assembly cover of Claim 10, said cup-shaped
metallic 1lid covér including a horse~shoe shaped vent opening
spaced from said walled aperture and sealed with a profoundly
rupturable and inelastic foil membrane.

13. The terminal assembly of Claim 12, said foil membrane

being a nickel alloy material fused to said plated metallic 1lid

cover.



di sposed of in an environnentally acceptable manner. Finally, it is to be

understood that the aforedescribed pre-plating step of cover strip 3

perforned at the area gf site | can be perfornmed not only on roll 2 of

all oyed steel in accofdaie with the present invention, but th

is within the purvie Wﬁﬁ he present invention to simlarly pr#g-plat
Y,

SO

coil of stainless sta of | scopper clad rod at site | to be subsequentl
cut to a pre-selected e

cover pins. Referring Ao Figures 2 and 3 of the Qramings/‘§
whi ch schematical |y disclesev\he formation and oven heating Jtepg_gtzthe;\
novel method at an areayor Jsite\ll renote fromthe pre-plating step at 2%
area or site | (Figure I, it is\to be noted t gorereht steps herein
described in conbination“@ e sim\ar, in man ys,( 0SE described in

co- pendi ng application Se\ial No. ®7/881, 068!
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filed May 1%, 1992 by F. Dieter Paterek and in U S.. Patent No. 5,017,740,
i ssued on May 21, 1991, to Gen A Honkonp, et al. As can be seen in-
Figure 2, the pre-plated strip stock 3 is fed as a .continuously noving
stripin area Il to stanp in spaced relation thereon in a second zone

uni formy pre-plated Iid cover blanks 6, the blanks being suitably sized
and shaped in accordance with the vessel container with which they are to
be -used. Each of the stanped, pre-plated blanks 6, is then shaped in a

third zone of ‘the second area Il ‘to provide a uniformthickness pre-plated
vessel- container lid cover 7. Pre-plated cover 7 is then noved to a
fourth zone of area Il to be pierced, providing an aperture 8 therein
which aperture is subsequently expanded and shaped to provide a walled
aperture 9. It is to be understood that the aperture piercing and the
wal | shaping steps can be acconplished in

- | 23

- 5 | 16

18. _ 2(1//// .
| 22




one step in-the fourth zone or in two separate steps in two zones

dependi ng upon the size and geonetry of the aperture to be forned. In this
regard, it is essential that during the piercing and wall form ng steps,
whether it be one combined step or two separate steps, that the inner face

f the wall be substantially freed of kel plat
% o e THAR R RSIFAGEUBIGLD Lo Bor GONTARVERS , i ¢

t hose i nstances where the pre-pla PRORUCIovers are destined for use as
hernmetic term nal assenblies for vessel containers such as
ABSTRACT

A method for, and product of manufacturing vessel lid covers including
electrically conductive pin assemblies for vessel container housings including
pre-plating both the lid covers and pins in a first area and forming the pre-plated
lid covers with their pin assemblies in a second area with selected portions of
the lid covers being freed of plating during the process to enhance pin assembly

fusing and the product formed. .
Tl
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frfth zone.

er
the pre-plated shaped and wal |l apertured lid covers ar sepﬁalg |

ThmrefherePMcemenfsheet
her rretlcal | y seal ed housings for conpressors and thus are of

"Suitable nickel plated pins 5 cut to apprtBPi at i ze

si ze,

n a
in a

si xth zone (not. shoMEHODr GRMANUFACRIRING |LIP GOVERSD HOR CONTAINERS AND | RRODUGTS

electrolytically pre- plated like Iid cover

are then assenbled in a seveBA¢KGRODED oRi THE TNvENTEO®ral nickel plated

i nsulating materi

covers in ajig erFpoprrte entyLnVen(tF gure 3). @%prl gelc%gg,ﬁ) ?QQPLI:

avant ageou ass 4n form

lid

. strip 3 in the area or site I,

f usi bl e

26 and 27 of o1&dt3dhosaldyabshduct ©ePIhi HRd Ydermifial nooef edssenbmézhefcs-haped
wal | aperture with the outer periphery of each bead adjacent the in

face of the harsieg sprirdnee dRviees fl Martoususitemandl FSF fR84°8Y usasc

plating. Thegghgr ﬂ%@ftmeﬁah \A@LAetqé {261 AN Uk dnpR €8sl aubeds acaasardnl ed
abuts adjacent the peripheral wall of the assenbled

.ccmpressors. More particularly, the present. invention provides fo%

ner
kel

see gss seal s

lithium type batteries and for the much 1arger hermetic terminalf

assemblies which are usually hermetically_ sealed to hous%

‘a unique and novel method of making such lid covers including th gg

x)
plating- thereof and for a unique lid cover product. Thi LJ—-

application comprises a continuation-i n-part of co-pending patent
application Serial No. 07/881 068, filed May 11, 1992 by F. Dieter
Paterek et al. ' _

It generallv_is well known to provide 1id covers which includé

fused electrically conductive pin assembiies with the covers and

conductive pins' having been plated in order to reduce thg

EPLACEMENT -S}
scription : paged ...

€

U 19)

2
—"
ety

:

o
8
5]
(=0

o~
A

et

Bl

5.55

: paged

laim(s)

O Drawin

A

bstract

20 MAR 1996

H

possxbilities of corrosion through oxidation and rusting. Both the .
lid covers an_d pins generally have been of metallic nature, such as
a -suitabiy.selected stainless lsteel and hoth the 1id covers and |
pins have been plated.vith an appropriateiy-selected corrosion
preventive metai, such as nickel or, a substantially nickel alloy

metal, the platinq'being acconplished after'lid cover formation and

_pin assembly. Because of the irregular contours of the assembled

‘covers and pins and the desire to obtain uniformity of plating

thickness and good“heat shock resistance_of the assembled-lid
covers, an eiectroless, chemical reduction process hasi.been

employed in. the past; which process, once initiated, has been

autccatalyti'c_'with_out the use of “outside current -- the metal

- 8G

REPLACED SHEETS

portions of the'entire assembly being plated in one operation.

The present invention recognizes that this past practice of

post plating after lld cover and pin assembly sealing, despite the '

accompanying pcsitive features of lid cover plating uniformity and_

"heat shock resistance has presented several undes;rable problems

both as to the finishﬁd product and as to the environmenta_l waste
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ni ckel plated pin (see Figures 4 and 5). Once the | or 9 has
~been filled with assenbled pre-plated |lid covers and '??1 ?1% Eﬁ'&é ths

with the fusible annul ar beads therebetvieen, the |oaded ji i)tﬂport tray
9" is then inserted into a heat oven 11 to soften tDategl & °3 ul ar beads

and fuse the saBsiD fnRE1ARS bR FHocedlcoiptibAe o'~ pl@fstdn@ins tagd the
‘inner faces of the aperture walls 8 of the &)re- plated |id covers which are

free of nickernidPEMEFY PRcERIgRPeIREItheaReS B Ak didiMEfEe IFuBRH PR
I'n accor dance yidh; 7dd kka@%agsasteHPthﬁsg; tRE dhephdiyent @R ooy nagai n

referring to Figure 2 of the draw ngs met hod as “abovedescri bed can
include the foot htwayst bgsn aﬁimmhe:hppc&ascbr@ mlstceapozm: tCheclfsoepwrrzmge of
coi ning a grogve 12 ofe!?re sel ected V- shape

surrounding hOrE&ROREEPIAAARET BN RiERE"S: 8%681’%%%4 Hﬁ%?@%‘f’s}" %Pecei vi ng

wal |eC1'apert‘Jﬁéhsiqhéhtpﬁsail 8L8€ing", and with less consistency in resistance
' and conductive possibly occurring with_the pcst-piating of tne
pins. Eurther,'environmental problems as to waste disposal have
arisen as a consequence of the "on;site" post-plating of lid covers
and pins,'particularly with the practice of“anieiectrciess plating
process.with'tne concomitant chemical formation of undesirable
chelates, which are particularly difficult to treat.'before
disposai.d _ . o
The presenc invencion; recognizing'tnese exiStinc problems in
the often pasc used "on-site" electroless postfplatinq process -
as well as being awere of the use of the more recently employed
electroiytic pre-plating processes for'industrial metallic parts in
unrelated arts, recognizes both the feasibility and unique
'desirability of utilizing an “off-sita"' more environmentally
- friendly electrolytic pre-plating process in the present ‘art of
plating both 1lid covers and electrically conductive pins._
Moreover, the present 1nventicn recognizes that some - of the
problems. previously considered to be inherent to prefplating
processes generally are_not as nateriel as initialiy believed,
since certain criticallprcblen areas.invoiving pre-plated material
‘now have been recognized to be substanrially eliminated durihg 1ia
.cover formation in the present invention so.as not to.inhibic-
subsequent fusion durinq.pin essembly operations. Furthermore, the
present invention_recognizes that_certain unplated and exposed area
occurrences in pre-plating such as at'the base portions of iid
covers and at the end extremities of conductive pins bl have not
been detrimental to the function of assemhled pre—plated parts of
-the present art. In addition, in accordance with “the present

invention, a straightforward and economical process and product is
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lid covers 6 with the opposed extrenities of the hor sEnigH®he FRRiRcemmnt fheet
presel ectively spaced formeach. - Eaeh3gsoove 12 is then punched to
provi de a horse-shoe safety vent opening 13 to recei VBae: 363‘%& t hin,

inelastic, profoundly. rupturable nickel. al l oyed brazing strip 14 in
covering rel aPFOHIRAT ANYHYI0@Ne BbRWRg oL 3SHeRs AP iag mindpyor ef t PRKES

operati ons andef{dc@ivdiy.NaRk-RUEN L) %gtéla(tﬁre\é Eltg%“ed ofg’-)sng"rﬂaIsQS ‘?ieth

appropriately sel ected re5|dence tinme o g support tray in
t he heat ovenallmoxtehe esrwrcpmemﬁamye I5r bareidy ahwu;,rbhxetﬂoentpropm ng ak3

to_.the re-plated. |id
23{/;Et ?;rsldaSS}e 16\%;\2?3\&@ Br['% hg:grelv%ou;ll’vsﬁgilized "on-s:.ee" eplectroless

process, it is possible to handle large volumes of parts at only
one concentrated industrial area in an environmentally selected,
waste receptive locale and, at the same time,.insure proper plating
~ thickness control and appropriate resistance to heat shock.
pMoreover, undesirable conductivity problems from pin plate "hall
.batting" are substantially avoided by the inventive process, as are
the.protlems of'possible chemical contamination within the possible
‘micro cracks and bubbles near. the surface of the fusing material
which problems have arisen on occasion during the past post-plating
electroless process, these pOSSlble problems of the past post-
plating processes, leading to possible premature subsequent
electrical‘failures. Furthermore, the resulting product of the
present is aesthetically more attractive with the pre-plated pins .
and 1lid covers being assuringly bright and shiny' when passed
through the several steps of the'inventive process.
" Various other features of the present 1nvention will become_

obvious to one skilled in the art upon reading the disclosure

setforth herein.

B SUMMARY OF THE SEN ION
More particularly the present invention proVides Ia ,novel
method of manufacturing vessel 1lid covers including conductive pin
assemblies for vessel container housinqs'éomprising; uniformly
pre-plating an elongated metallic strip of material of preselected_
width substantially in its entirety with a- preselected plating
material in a first zone prior to vessel l1id cover formation to
provide'pre-plated strip stock of uniform plated thickness for the
vessel lid covers formation; feeding the pre-plated strip stocklin _'
.- a continuously moving strip in a second zone to stamp l1id cover
blanks. in spaced_ relation on thel pre-plated moving 'strip of

preselected size and configuration;'shaping each of the stamped
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_aforedescr.i bed, the three fusing operations of glass t
cover and conductlve pin and strip to opening being ac ﬁ%éaﬁqcﬁn{ag\ésheet

sane oven heating step. Referring-to Figures 4 and 5 two | ventlve
product enbodi ments of the present Trvention are d| sohaeed.20 R
di sclosing a pre-plated vessel |lid cover in accordance with th present

~invention parerplatad] yid gdapksibire a tbird zeee i tirovide hemnéftbmlnryz-seal ed

conpressor hao s'n n ure 5 |sc sing pre a essel | i.d
cover in lc1 ﬁ’gn%‘h&k"e H VERE ggfﬂe air‘h‘?l gﬁ ttﬁart cd afiyret
- adapt abl e forcdaaeuaa- ; A ps&¥d iingr ,ands%f@éi)hg \C88H €6 hﬂﬂ&%ﬂ-&@hbt’eﬁe\?&ﬁiﬂ i thium
~battery term nal assenbly In each of -the disclosed novel vessel lid

covers 16 andropkainagelid japvens sigl @serrkh arief Spnpxpvidet 2 adhapedrealdiedt ed |id
- cover, whi _Ch e ‘%ture%?é:’e@ﬁ ALVAURGEYSL Y1 sstbﬂf wOLSKRE (26 Biﬂ&%’ al | oy

. material.
: on the inner face of the aperture wall being substantially removed

by the piercing and shaping step; separating each pre-plated shaped
vessel 1lid cover in a fif_th z,ehe; inserting a conductive pi'n'
'assembly including .a - conductive pin and surrouhding .fusible
insulating materiailin the shaﬁed wall aperture of each shaped
.vessel 1id cover; and, fuszng the assembled 1id cover to fuse the
fusible insulative material to the peripheral wall of the pin and
. .the inner face of the aperture wall where tbe plating has been
| substantially removed S0 as‘ to eﬁhance' the fusing_ step. In
addition, the present-invention prdvidés'for.the forming of the
conduetive pin of the pinfasseﬁbly from an. extended metallic wire
- rod pre-plated'in a separate zone and.cpt'to a preselected length
._from .the pre~plated rod. Further, the present iriyention_ can
include thre additional steps oflpunching each of the prefplated lid
covers at a preselected spaced.position'from the walled aperture
prior to the separating step to provide a pressure relief safety
vent opening; and, fastening a profoundly rupturable, inelastic
foil membrane in coverinq and timely sealing relation with respect
to the vent opening in each of the plated vessel 1lid covers.
Finally, the present invention provides a novel terminal assembly
cover for a vessel container housing comprising: a uniform
partially pre-plated cup-shaped metallic 1id cover having a shaped
walled aperture therein with the ‘inner surface of the walled
aperture being substantially free qf pre-plating material, and, a
pin assembly including a conductive pin Qith the peripheral wall
substantially pre-plated the entirety of its .length and a
surrounding fuszble material fused to the substantially pre-plate .
'free, ‘inner surface of the walled aperture and the peripheral

surface of the pre-plated conductive pre-plated pin.
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Each preée-plated lid cover 16 and 17 includes a shaped e

and 18 r.egpecti'vel y therein with the inner surface of \A@ét?ﬂg(f)l?e feéé%ﬂl(%heet
apertures 18 and 19 each being substanti gldy freed of pre-platjng

material. = A pi n assenbly 21 and - 22, respectivel pate:s 30|18 Eled for
each pre- plated id cover 16 and 17. Each ,pin assenbly 21 and "22 i ncl udes

a pre-plated pin 38 ¥ntP 58 undsesiace thatyvaripre GharaesbsamAe AHadal BY opasi bl e

gl ass seal 26giiided’in £10SREE V&Y or tl3Be TtSS oFC€e [ Ven®el m@ltﬁocplagﬁed I d
cover 16 and 17 being fused to the plate free inner surface of the :

respective sHaf®8 NaIMCEY Rapts tafr ébe 118Va¢MV299r°dndt talsedp%cmlphértaﬁresur'f ace
of the respeg# %gtprdgrgéﬁggd et%_l 5sdc0%%1tto pirpg\%g G%Ide? nove s%n

pl ated term nal cups o res sto ghat the
ot her feat ur esnwintibre. ter m nal asser_rbly of Figure 4 are

f BRIEF DESCRIPTION OF THE DRAWINGS

Reférring to.the drawings, which disclose two advantagecus _

embcdiments of the present_invention: _
' Figure 1 is a schematic representaticn of a pre-plating
operation, tne Roman numeral I indicating.a first area or site in
- carrying out the first step of the inventive method of the present
inventive metncd; '
o Figure 2 is a schematic representation of_tne several steps of
. the'fcrning operation'of the lid covers, the'Roman'numeral II
indicating a second area or site in carrying out the remaining '
.forming and fusing steps of the present inventive method-

. Figure 3 is a schematic representation of loaded jig support.
,trays passing through a fusing heat oven in'accordance with the
present 1nvention, '

Figure 4 discloses one type of vessel lid cover including a
conductive pre-plated pin assembly made in accordance with several
of the steps of the inventive method of Figures ‘1 - 3 ana
incorporating the inventive product features therein; and,

‘Figure 5 discloses still another type of vessel lid cover

including a conductive pre-plated pin assembly made in accordancef

with all of the disclosed inventive steps of Figures 1- 3.

QETA;LED'DESCBIPTION OF THE DRAWINGS
" Referring tc.Figdres 1 - 3_of_tne drawings, the Roman'numerals'
- I, and II, are disclosed as indicating two areas or sites utilized
in carrying out the present invention, site or area designated by
Roman numeral 1 comprising the first area to carry out the first
..zone pre-plating_step of the inventive methed. A suitable roll 2
of alloyed steel, advantageously having a rating of.approximately

.~ one guarter hardness or greater and a thickness in the range of



- 10 -  like those of U S. patent No. 5,017,740 |ssue'm|gas (ﬂeamplacement sheet
Honkonp, et al on May 21, 1991 and not descrlbed her ei n. As to the

“additional features of the smaller tersinal assenbly of _Fi gu % §Lci(7t here is.
i ncl uded an abovedescri bed hor se- shoe shaped vent openlﬂa 28 i a thin,

-elastic, proiusyl ¥ reiREURAN S QQESQB§Mg§&?ﬂ?d hQ(lmganJ‘UJ:kﬁrck%QQQle seal - 29
-- all 'in accordance with abovedescribed co- pending patent appllcatlon D

~-Serial No. 0ApB6IxidEBelv owpioc hndHessplumppt indats on 0P iachentdanueet omedn-part .
LS et WS LESE 9L e BRSCH) LBUEPRAIP 0L R
saf et_y vent present invention is not to be considered as limited to the
specific metal or metallic alloy and thickné#é aforeda#crihed“but
' that other metals or metal ailbys.and other metal th?cknesses caﬁ
be employéd, depeﬁding upon the_destined use of the 1lid covers and
the ehvironmgnt involved. in like fashion; the breadth of strip 3
can vary'in accordance with the processing machinery,utilized'and
the finalizing of the 1lid covers. AdvantaggduSly, strip 3 is run
. continubusly.through an elecﬁfolytic pl%tinglﬁank 4;- Details of
ﬁhé electrqutic plating procegsﬁgre nét disclosed,'since any oné
of a number of'electrolytic platihg processes can be utilized; it
being'sufficienﬁ to menfibn thét an outside current is emplbyed
between an anode and cathode in ah appropriately selectedjchemical.
bath with the materials and currents iﬁvolved depending upon the
chemical nature and thickness of the pre-plating to be achie#ed.
Advantageously, 1id cover strip 3, which is of a steel alloy as
abovedescribed cﬁn_be plated with nickel so that the final pre-
plated broduct comprises ébout ninety percent (90%) nickel (NI) aﬁd
"ten percent (10%) iron (Fe) with a minimum and unifofm pre-plate
thickness of at least 0,00015 inches. It is to be noted that an’
electrolytic pre-plating process is utilized:at a site.or area
" removed from the site or area of the heréinafter_described fqrming
and heating process and preferably at a central site Lwhere
environmental waste materials frqm'the process can be acceétably
disposed. . In this regarqd, it is to be furtﬁe: noted that such a
 pre-plating process also is compatible to the obtaining of pre-
plated lid covers which are of unlform pre-plated thickness with a
mznimum of possible mlcre-cracks and bubbles and with a maximum of
heat shock resistance. It also is to be understood that_other
types of _pre—plating .processes and alloys..can be used, -even
‘including an electroless procéss as above noted, so long as the.

:gsultihg undesirable chelatés_cah be appropriately treated and.



opening during the fusing of ‘the annular fusible material of the pin
assenbly to the pre-plate free inner surface of pre- pl'ﬁhledsltmeimﬂiwﬁlirﬁ!i'eet
t e peripheral wall of the pre-plated pin of the pin assenbly. . Thus,

i n accordance with the present i nventi on’an ecaononi cal ‘St rah fﬁbrmard

: onnentally conpatible nethod and a product is rQ F ed |n oIV|n a
B heSIoh 4 o1 Mo At P O E Al mabher VEEnddly 1200 2,

- CLAIMS - 35 o né RREROG AT AN UhECh BB MADSE! pld-B160MRT eteacwdl ng
conductlve pi n assenblies for vessel container housings conprising:

cover strip 3 performed at the area or site I can be performed not.
only on roll 2 of alloyed steel in accordance with the present
invention, but that it also is Qlthin the purview of the present
invention to similarly pre-plate a coil of stainless steel_or
copper clad rod at site I to.he subsequentlyAcut to a'pre-selected
size to'form.pre-plated electrically conductive 1lid cover‘pinsf
Referring to Figures. 2 and 3 of the drawings which
“schematically disclose the formatlon and oven heating steps of the
novel method at an area or site II remote from the pre-plating step
~at area or site I (Figure 1), it is to be noted that some of the
. steps herein described'in combination are similar, in many ways, to .
those described in co-pending application Serial No. 07/881,068,
filed May 11, 1992 by F. Dieter Paterek and in U.S. Patent . No.
5 017,740, issued on May 21, 1991, to Glen A. Honkomp, et al. As
can be seen 1n Figure 2, the pre-plated strxp stock 3 is fed as a
contlnuously movxng strxp in area I1I to stamp in spaced relation
thereon ;n_a second zone_uniformly pre-plated liqd cover blanks 6,
the'blanks being suitably sized and'shaped in accordance with the
.vessel.container with'whloh they are to be used. Each of the
stamped, pre-plated blanks 6, is'then shaped in a third zone of the
second area II to provide a uniform thickness pre-plated vessel
'container 1id cover 7. Pre-plated cover 7 is then moved to a
fourth zone of area II to be pierced provxding an aperture 8
therein which aperture is subsequently expanded and shaped to
.provide a walled aperture 9. It is to be understood that the
aperture. pierc;ng and’ the wall shaping steps can be accomplzshed in
one step in ‘the fourth zone or_ln two separate steps in two zones
depending upon the size and geometry of the aperture to be formed.
In this regard, it is essential that during the pierclng and wall
forming eteps, whether it be one combined step or'two'separate

steps, that the inner face of the wall be substantially freed of
nickel plate. ' o '
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uniformy pre-plating an el ongat ed metallic stri p of mat.ﬁiéq% 1t replacement sheet
presel ected width substantially in its.entirety vmth a ectec? pl ati ng

material in a first zone prior to vessel |id cover formatlonté growde
pre-plated strip stock of uniformplated thickness for patsd \?@sl lid

covers formati Cm’In one érﬁ:%gkrp&tsgk dtﬂ:er %rgse%ttegm%n"t'lgn Stp&@'ﬁl&ﬁﬁ‘l in

conti nuously noving st in a second zone to stanp cover nks
spaced r el at ithase d.nstaswed wtqete-tpleeﬁ:edplmuwagssestqovers efe deseimdecord SI ze

and conflguratlon each of said st lated lid
bl anks in a (95Pr3f DEBPREicE ﬁ‘g’f?i’gé“séeﬂ?ﬁ*ﬁr?ﬁrt e §§"€°é'§‘§g? TRt &F ner- 1i d
cover to fithegnitaTaely GRiN R&isings for R &d s %'nd thaPdrdoeachqget said
pre-pl ated vessel container |id covers in a fourth zone to provide a = .
shaped wal.l e¢iaper tha gare-plated shaped and wall apertured lid covers are
| separated in a fifth zone. Suitable nickel plated pins 5 cut to
appropriate size in a sixth zone (not .sh'own), from a nickel_l plated
.rcd coil, whiéh also vas eledtrolytically freeplated like lid cover
strip 3 in the area or sxte I, are then assembled in a seventh zone
- with the several nickel plated lia covers in a jig support tray 9
(Figure 3). A preselected annular, fusible insulating materlal,
advantageously glass in pead form 10 (see glass seals'26 and 27 of
Figures 4 and 5 fespectivelyy is inse:ted into the shaped wall
aperture with'the outer'pe:iphery of eacn tead adjacent the innet ,
face of the walled apettﬁre which wall'is substantially free of
nickel plating. The inner peripheral wall of the.annular bead when
assembled abuts adjacent the peripheral wall of the assembled
'nxckel plated pln (see Flgures 4 and 5). Once the jig support tray
. 9 has been filled with assembled pre-plated lid covers and their
cenductive.pins with the fusitle-annular beads therebetween, the
loaded jig support tray 9’ is then inserted into a heat oven 11 to |
soften the glass annular beads ahd fuse the same to the peripheral
walls of the pre-plated pins and the inner faces of tne_aperture .
' walls 8 of the pre;plated lid covers which are free of nickel along
the wall inner face so as to enhanee fusing. | . l
In accordanée:wlth still another.embodinent of the inventiqn
and again referring to Figure 2 of the drawings, the method as
'abevedeseribed can include_the'fufther steps after the piercing
step in.the fourth zone_of coining a groove 12 of pre-selected V-
shape.-depth din spaced surreunding horse;shoe, shape to each
conductive pin assembly receiving walled apertute 8 in’'pre-plated
.1id covers 6 with the opposed extfemities of the horse-shoe shape
'being preselectively spaced form each. Each groove 12 is then

“._punched to provide a horse-shoe safety vent opening 13 to receive
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therein for a conductive pin assenbly with the pre-plat i %thh%pbbﬂﬁﬁﬁtsheet

face of said walled aperture being subsgantially renpvec sai pler
and shapi ng step; separating each shaped vessel |id cover flfth _
zone; inserting a conductive pin assenbly |nclud|mgMa:c8ﬁ étve pin-

and surr oundi dfis ! Pleisess YRt Ccbluhnd NECRRERAT YA Bthzsager tUre

of each shaped vessel 1id cover usin e. ass cover
to fuse the fskiiblet iLnsedvering refation with ghé henpe@pqmlieq a3 vakinofijighe pin
and the .inner_face perture where the Iatlng has been:

subst anti al | yS“pPgF&)&é'ayt %pe&ﬁﬁg?ftse af‘%eprflﬁ& hY Repkpoven inserfiohy(Rigwrenqy of

manuf act.ur i nga)vemhm% ittle GRELESriAkeld dbiRckea BRliHefdeSt HlLofmier kAl REI Ng a
preselected fusible glass, -said fusing being acconplished by heating.the

cover and pl nj:gsggmry: |t|qay ‘in the heat oven 11, the strips 14 are brazed

along the vent opening 13 perimeters as the insulative glass is

fused to the pre—plated lid covers and pre-plated pins as

afcredescribed, the three quing operations of glass to pre-plated

.lid cover and conductive pin and strip to opening being
accomplished_in the same oven heating step.

Referring to _Figeres 4 and 5; two inventive product
.embcdiments of the 'present” invention are disclosed, Figure' 4
discloSing a pre-plated vessel 1lid cover in accordance with the
present invention  particularly adaptable for uSe with a
hermetically sealed'compressor housing and Figure 5 disclosing a
pre-plated. vessel' liqd cover in_ accordance with the present
invention, particularly adaptable for use as a_smaller, safety
vented.hermetically sealed_lithium battery terminal assembly. In
each of the disclosed novel vessel lid covers 16 and 17, there is
'disclosed a.uniformly partially pre-plated lid‘cover, which pre-
plating advantageouslv can be of nickel cr'nickel alloy material.
Each pre-plated lia ccver 16 .'an'd 17 includes a shaped walled
aperture 18 and 19 respectively therein with the inner surface of
.each of the walled apertures 18 and 19 each being substantially

| freed of pre-plating material. A pin assembly 21 and 22,
respectively, is provided for each pre-plated lid cover 16 and 17.
Each pin assembly 21 and 22 includes a pre-plated pin 23 and 24
respectively surrounded by an annular fusible glass seal 26 and 27
respectively, the glass seal for each pre-plated lid cover 16 and
17 being fused to the plate free inner surface of the respective

~ shaped walled apertures 18 and 19, and the 'peripheral surface of
the'respective pre-plated'pin 23 and 24 to provide the novel pre-

“plated terminal cups of Figures 4 and 5.. It is to be understood,

that the other'featgres of the terminal assembly of Figure 4 are

)
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an oven to the softening state of said gl ass.

. 3. ho
manuf acturi ng vessel lid covers of Cdaim1, said p| n for?@angt"&%ﬂ?fﬁ%ﬁwt sheet

pi'n assenbly being fornmed from an ext¥hded netal | i C wre rod pr at ed in
a separate zone and cut to : -12-Date? - fected
pre-plated pin length fromsaid pre-plated wire rod. 4. The met hod
of manuf actiké ithgsey @essels.| patatvies 5001‘O7a|0m§§ueds'm Glma\l | Henkompi, p bei ng
of a preselected steel allo and resel e e-pl n terial

bei ng a pPEs@telPed®Ni &el * 151" and Tﬁ%s‘?ﬁ%?ﬁg rranuf gct ﬁ'rgl % vessel

lid cover %da{thnaunféa,tureacamhagsﬂahqei weﬂﬂ%aﬁtaeaamsiy ReNe g each of
sai d pre pl at ed
there is included an abovedescribed horse -shoe shaped vent opening
28 and a thin, elastic, profoundly rupturable horse-shoe-shaped or
annular shaped seal 29 - all in accordance with abovedescribed ¢§a_
pending patent application Serial No. 07/881,068 of which this
| application is a continuation-in-part. In accordance with another
feature of the present inventive product, the seal is specifically
preselected to be fastened in sealing relation to the safety vent .
opening durino the_fﬁsing of the anndlar fusible metefial of'the'
pin assembly to the preeplete_free'inner surface of pre-plated 1id '
cover and the peripheral-wall of the'pfe—plated pin of the pin'
assemnly; o - |
Thus, in accordance with the'pfesent invention en'economical,
straightforward environmentally compatible method and a product is

prov1ded involving a minimum of steps and a minimum of parts
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vessel container lid covers at a presel ected spaced po¥hisiionhé raptacerasnt sheet
conductive pin assenbly wall ed apettlure prior to said separating step to

provide a pre relief safety vent opening; and, - fasitdegpg a
pr of oundl y r@gﬁgbl e, inelastic foil nenbrane in-: covga??rg an srqeal ing.

relation with reapecta nethdd Cot/ GhusRAALDE iVess8BCILDIcosaiel Mraseingid
covers. 6. The nethod of manufacturing vessel lid covers of claim5, -
~said foil nesBRFEIYRPRY agfemRidep|foT ieser} gPntalnss HOUSERES PORRXASERT:

relation wit u’@%r%%/%(‘jtg??ﬁe‘g‘iﬁgg“-%léFg?‘i?édngl aellr:r.%t Egﬁ'ﬁgggg%m(gé@%i ugé ng

vessel 1id covers o said . rane 0- Said vent
opening in tpeesaArRBted we@tl Babstaaktaflysibliesisitikaty wethrat présdiecsed used to
said conductive pin assenbly and said wal |l ed aperture.

plating material in a first zone prior to wvessel 1lid ccver'_
formatién to provide pre-plated strip stock of urgi'for_m. plated
thickness for said véSsél lid covéré formation; |
| feeding said pre-plated strip stock in a continuously moving

strip in a second zone to stamp lid cover blanks in spaced relatibn
on said pre-plated .moVing_ strip of preselected size and -
configuration} | | . :

shaping each'éf said stamped pre-plated lid blanks in a third
zone to provide a uniform thickness vessel container lid cover to
£it a vessel container; o

piercing and'shaping each of said pre-plated vessel container
114 covers in a fourth zone to provide a shapgd walled aperture
therein for a conductive pin assémhly with the ﬁre-plating on the
inner face of said walled aperture being substantially removed by
said piercing and shaping step; '

separating each shaped vessel 1id cover in a fifth zone;

inserting a condhqtive piﬁ assembly inciuding a conductive pin |
and surrounding fusible iﬁsulating material in the shaped walled
aperture of each shaped vessel 1id cover; and,

fusing the_aésembled lid cover to fuse the fusible ipsulative
material to the peripheral wall of the pin and thé inner féée of
said walled aperture where the plating has been substantially
removed to enhance the fusing step.

2. The method of_manufacthri;g vessel lid covers of CIaiﬁ 1,
said fusible material being a preselected fusible glass, said
fusing being accomplished by heating.the goverzand pin assembly in
‘an oven to the softéning'st#te of said glass..

3. The method of manufacturing vessel 1id covers of Claim 1,
‘said pin for said conductive pin assembly being formed from an'

extended metal;ic wire rod pre-plated in a separate zone and cut to

* ' C L M S *
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8. A methed—ofmanufacturing vessel |id covers incl udiTrplgs lsct%q%ﬁf%'o}éﬁlem Bneet

assenbl i tai ner housi ngs conpri sing: uni f
el ectrol ﬂ“ mmn uﬂ ing both anl&longated stainless stee
$

al | oy
metal lic rep of ®résefected width and an el ongated $iaxed :abt%ﬁ(wod wi-th
presel ected ni ckel i I ckel

i.n I rst ne first area r ovi
D et o S et b R erEed PR aand O Fabp e prsanr bt ol Qla Fedec el 26
and configurati afl; The mefiRQdifgasadt i iRgPleaied mac&wbwloaterhmti) p stock
ina continuously noving strip in a second zone, second area to stanp
ni ckel pl at s@ifinptadlit Scapkkeing gf)a%ét}‘eﬁ@r%tleéns%ﬁ?lsa?-%PYnla@I@eFal‘bl at ed

moving stri I:ln:'eselecteé Egtqgghnaq.ferf | gef{iﬁ? ggeseqh , nPc)?é ed 1id bl anks

in a third zone seco ea rovi rmt hr ckness nickel plated

vessel contai ners.| i drieowethddoof mhnwfa\ze-mmlg w3k dividrdovers of Claim 1,

' including the further steps of punching each of said pre-plated
vessel. container iid.covers at a preselected spaced position from
said conductive pin assembly walled aperthre prior to _seid.
separating step to provide a pressure relieflsafety vent opening;
and, _ | _ “

fastenihcla profoundly rupturable, inelastic foil meﬁbrane in
covering and sealing relation with respect to said vent opening in
each of said vessel lid covers. . _ |

6. The method of-manufecturing'vessel 1id covers of Claim 5,
saia foil membrane being oflfusibie material to be fused in sealed
relation with said vent opening. |

7. The method of manufactu:ing vessel 1id covers of Claim §,
said foil membrane being sealed to said vent opening in the same
step that said fusible insulative material is fused to said
conductive pin assembly and said'walled apefture. |

8. A method of mahufacturing vessei 1id covers including
conductive pin assemblies for vessel container heus;ngs comprising:

uniformly electrolytxcally pre-plating both an elongated
stainless steel alloy metallic strip of preselected width and-an'
elongated steel alloy rod with preselected nickel in a remote First.
zone first area to provide nickel plated st:ip'stcck and nlckel
plated rod stcck, both of preselected size and configuration;

feeding said pre-plated nickél plated strip stock in a
cohtinuously moviﬁg strip in a second zone, second area to stamp
nickel plated 1lid cover clanks in spaced_relation on said nickel
plated moving strip; |

shaping each of sazd stamped. nickel plated lid blanks in a
third zone: second area to prov1de a uniform thickness nickel plated

vessel conteiner 1lid cover to fit a vessel container;



-13- each of said presel ect ethisiis kel replaceownt sheet
vessel cont ai qmmﬁm!mﬁm‘ |“Fa fourt R3zone, second area to provi de a
shaped apertauure therein for a conductive pin a@% [ % H) the

I nner face of said wall being substantially free of ni T ng. by said

pi ercing st ep; piercisepardatshagire_aelaclsmfpeelimiptrle_eélqﬂtati_enliqkessalaﬁedj cover
ina fifth zone.s

2 %copq rs ytti ing gald ni ckel K edrerocLlnto
ni ckel pl at ed®$i%hs °8F=2 B?’ésgf%cf%‘ﬁa | eﬁﬁtﬁ RUEEHS; 38n5 ¢ zgng aatse% fd &r ea;
rmuntl Nng eacpréfiaped Ehaged panl e@be\teeseel u\ezdmovef d@ntewnau¢tiye pin
assembly w1th the inner face of said wall being substantlally free
of nickel plating by said piercing step;
" separating each shaped niekel piated vessel 1;6 cover in a
£ifth zone second area;

eutting said nickel plated rod into'nickel_plated pins of
preselected length in a sixth zone, seeond erea;

mounting each shaped nickel plated vessel 1id cover unto a jig
support tray and inserting a conductive pin aesembly including a
conductive nickel plated pin and a surrounding preselected'ennular
fusible insulating glass bead into the shaped wall aperture with

ethe outer periphery of each bead abuttihgly adjacent the inner face
of the walled aperture substantially free of nickel plating and the
inner peripheral wall of said annular bead aﬁuttingly adjaeent the
periphefal wall of said'nickel plated pin in a seventh zone, second
area; and, :
inserting eaid jig support tray into a heated oven eighth
zone, second area to soften the glass and fuse the same to the
ﬁeripheral wall of said pin end the.inner face of the apertured
wall freed of nickel plating so ‘as to enhance.fusing.

9. The method of manufecturing vessel lid covers of Claim 8,
including the further steps after said piercing step in said fourth
zone of coining a groove of preselected V-shape depth in sazd pre-

-plated lia cover in spaced surrounding horse-shoe shape to each
conductive pin assembly receiving aperture with the opposed
extremities of each of said hofée-shoe shaped grooves being
preeelectively spaced from each other;

punching a horse-shoe shaped safety vent_opening through each
of said grooves after said coining step; and, |

inserting a horse-shoe shaped nickel alloyed brazing strip in -

feoverinq relatioh with each of said vent openings ering said jig -~
support tray assembly operations and prior to inserting said tray

‘s
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support tray and inserting a conductive pin assenbly including a

conductive ni i nd a surroundi ng presel ec 1Rk lacérhentsheet
i nsul ating glgmmmﬂmﬂ“ﬂ "{mg shaped4wal | aperture w tEﬁigt ﬁe ou?ﬁer o _
peri phery of eachr baad®abéitti ngly adj acent the inner face Oflée\r' Il ed

r “perilp

aperture substantially free of nickel plating and the Datss er al
wal | of saiidtansridahepeed] cvnt to rglageatheacéniprs rdongethprerameter [ofof said

ni ckel plated.pin in a seyenth zone, seco area; andg, . i nserting
Chid 11 G o dBpsrioReranh nebems nekPha BE et 9o DNt 54 o

sof ten the igkasst fadgidbzetd R i3PEdifgt ARe PRHdPREERIoEVBA1a Qbestibai N and
the inner face of the apertured wall freed of nickel plating so as to

enhance fugiadg.and to s®id pthe net hod of manufacturing vessel lid covers of
i i ncl udj ng _t f.urt her fter i iercing, step in, said
]goﬁlr tmh8’ ' he ulc.jo. gAthermilr{ai aesser?ﬂgleypscoee; efo:::'saa vg_s e.le c%ntginsére?xousinsg

comprisiné: a uniformly at least partially pre—platéd cup-shaped
metallic lid cover having a shaped walled aperture therein with the
inner surface.of said walled aperture being_sﬁbstanﬁially freed of
plating material; énd,

a pin assembly including a conductive pre-plated pin and a

. surrounding fusible material fused to the plate free.inner surface
of said walled aperture. and. the péfipheral surface of said
. conductive pre-plated bin. '

.11. The terminal'assembiy cover of c1aim 10, said metallic
1lid cover being of a preselecte&,alloyed} said pre-plating being of
nickel and said fusible material béihg.glass.

12. The tgrminal assembly cover of Claim 10, said cup-shaped
metallic 1lid cover including a horse-shoe shaped vent opening
spaced from said walled aperture and sealed with a profoundly
rupturable and inelastic foil membrane. _

13. The terminal assembly of Claim 12, said foil membrane

being a nickel alioy material fused to said plated metallic 1lid

cover.

This Sheet Has Been Reﬁa
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zone of coining a groove of preselected V-shape depth.in said re-_'PIated
I'id cover in spaced surroundi ng horse-shoe shape t o Buti¢ thegieglasement sheet
assenbly receiving aperture with the opposed extremties of, gach of said
hor se- shoe shaped grooves being preselectively spagpgefr o8 d® ot her;
punchi ng a horse-shoe shaped safety vent opening t hrough each' of said
grooves after said coi'ning step; a0ps inserting a horse-shoe shaped
ni ckel alloyed brazing strip in 66V§%%%% relation with each of said vent -

openings during said jig support tray assenbly operations and prior to
inserting sai & Pethipd for, and product of manufacturing vessel lid covers

including 91ectrically .conductive pin assemblies for vessel
container housings including pre;plating both the liad covers and
pins in a firsﬁ area and forming the pre-plated 1lid covers with
'_their pin assemblies in a second area with selected portions of the
lid covers being freed of plating dqrinq the process to enhance pin

_assembly fusing and the product formed.

This Sheet Has Been RTlaced . '
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Figure 2



-14- .into said heated oven to braze the strips along the perineter of
sai.d- openings along wth the softening and fusing of said insulative glass
to said plating free inner face of said apertured wall and to said pin.
10. A terminal assenbly cover for a vessgl container housing conprising: a

uniformy at | rid [ e- t ed ] ) l_cover
having a hor 130%&% b ' 3y e AR od

aperture therein with the inner _ IIed aperture bei ng
substantially freed of plating rraterlal and seal ed with a profoundly
rupturabl e and inelastic foil nenhABSTRAMACTHg a nickel alloy material fused
to said plated netallic lid cover. a pin assenbly including a conductive
pre-plated pin and a surrounding fusible nmaterial fused to the plate free

i nner surface of said walled aperture _ and_the peripheral surface of said
conduct i ve pre-pl g &gthadifor, and product of manufacturing vessel lid covers including

electrically conductive pin assemblies for vessel container housings including
pre-plating both the lid covers and pins in a first area and forming the pre-plated
lid covers with their pin assemblies in a second area with selected portions of
the lid covers being freed of plating during the process to enhance pin assembly
fusing and the product formed.

This is the replacement sheet
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into said heated oven to braze the strips along the perlmeter of said openings
along with the softening and fusmg of said insulative glass to said plating free
inner face of said apertured wall and to said pin.

10. A terminal assembly cover for a vessel container housing comprising:
a uniformly at least partially pre-plated cup-sﬁaped metallic lid cover having

a_horse-shoe shaped vent opening spaced from a shaped walled aperture

therein with the inner surface of said walled aperture being substantially freed

and
of plating material sealed with a profoundly rupturable and inelastic foil

membrane being a nickel alloy material fused to said plated metallic lid cover.

a pin assembly including a conductive pre-plated pin and a surrounding
fusible material fused to the plate free inner surface of said walled aperture
and the peripheral surface of said conductive pre-plated pin.

11. The terminal assembly cover of Claim 10, said metallic lid cover being
of a preselected alloyed, said pre-plating being of nickel and said fusible

material being glass. ‘ .
\— , ) _ This .is the replacement sheet
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