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The present invention related to lid covers including 

electronically conductive pin and terminal cover assemblies for 

housing container devices of various sizes and for various uses 

such as for the small hermetic terminal assemblies associated with 

lithium type batteries and for the much larger hermetic terminal 

assemblies· which are usually hermetically sealed to house 

compressors. More particularly, the present invention provides for 

a unique and novel method of making such lid covers including the 

plating ther~of and .for a unique lid cover product. This 

application comprises a continuation-in-pa~t 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 lid 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 me~allic nature, such as 

a suitably selected stainless steel and both the lid covers and 

pins have been plated with an appropriately selected corrosion 

preventive metal, such as nickel or, a substanti~lly nickel alloy 

metal, the plating being accomplished 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. liq 

covers, an electroless, chemical reduction process has" been 

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

autocatalytic without the use of ·,outside current -- the metal 

portions of the entire assembly being plated in one operation. 
:,.··.···· 

The present invention ·recognizes that this past practice of 

post plating after lid cover and pin assembly sealing, despite the 

accompanying positive features of lid cover plating uni!ormity and 

·heat shock resistance has presented several undesirable problems 

both as to the finished product ~nd as to the environmental waste 
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disposal involved upon process completion. Not withstanding the 

uniformity of thickness of the post-plated lid cover, it has been 

recognized that the post-plating on the periphery of the pins has 

not always been uniform with possible microscopic cracks occurring 

in the post-plating of both pins and lid covers and with sometimes, 

consequent "ball batting", and with less consistency_ in resistance 

and conductive possibly occurring with the post-platil'.'g of the 

pins. Further, 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 an electroless platinq 

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 "on-site" 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 utilizing an "off-site" more environmentally 

.friendly electrolytic pre-plating process in the present art of 

plating both lid covers and electrically conductive pins. 

Moreover, ·the present invention recognizes that some of the 

proble~s. previously considered to be inherent to pre-platinq 

processes generally are not as material as initially believ_ed, 

since certain critical problem areas involving pre-plate~ materia~ 

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. Furthermore, the 

present invention recognizes that certain unplated and exposed area 

occurrences in pre-plating such as at the base portions of lid 

covers and at the end extremities of conductive pins -- have not 
'· 

been detrimental to the function of assembled pre-plated parts Qf 

· the present art. In addition, in accordance with the present 

invention, a straightforward and economical process and product is 
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provided involving a minimum of steps and a minimum of parts 

respectively. Further, by pre-plating at an "off-site" basis with 

a more environmentally friendly electrolytic process, as 

distinguished from the previously utilized "on-site" electroless 

process, it is possible to handle large volumes of parts at only 

one concentrated industrial area in an environmenta~ly selected, 

waste receptive locale.and, at the same time, insure proper plating 

thickness control and appropriate resistance to heat shock. 

Moreover, undesirable co~ductivity problems from pin plate "ball 

batting" are substantially avoided by the inventive process, as are. 

the problems 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 .Possible problems of the past post­

plating processes, · leading to possiple premature subsequent 

electrical failures. Furthermore, the resulting product of the 

present is aesthetically more attractive, with the pre-plated pins 

and lid 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 xNVENTION 

More particularly the present invention provides a .11ovel 

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 entirety with a preselected plating 

material in a first zone prior to vessel lid cover formation to 

provide pre-plated strip stock of uniform plated thickness for the 

vessel lid covers formation; feeding the pre-plated strip stock in. 

· a continuously moving strip in a second zone to s'\:amp lid cover 

blanks in spaced relation on the pre-plated moving strip of 

preselected size and configuration; shaping each of the stamped 
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pre-plated lid blanks in a third zone to provide a uniform pre­

plated thickness vessel container lid cover to fit a vessel 

container; piercing and shaping each of the pre-plated vessel 

container lid covers in a fourth zone to provide a shaped walled 

aperture therein for a co.nductive pin assembly with the pre-plating 

on the inner face of the aperture wall being substantially removed 

by the·piercing and shaping step; separating each pre-plated shaped 

vessel lid cover in a fifth zone; inserting a conductive pin 

assembly including a conductive pin and surrounding fusible 

insulating mC\terial in the shaped wall aperture of each shaped 

vessel lid 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 tne forming of the 

conductive pin of the pin assembly from an extended m~tallic wire 

rod pre-plated in a separate zone and cut to a preselected length 

from the pre-plated rod. Further, the present invention can 

iriclude the additional steps of punching each of the pre-plated 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 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 assembiy . 
cover for a vessel container housing comprising: a uniform 

partially pre-plated cup-shaped metallic lid 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 cdnductive pin with the peripheral wall 

substantially pre-plated the entirety of its length 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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It is to be understood that various changes can be made by one 
. . 

skilled in the art in one or more steps of the inventive method and 

in one or more part~ of the inventive product as described herein 

without departing from the scope or spirit of the present 

invention. 

. BRIEF DESCRIPTION OF THE DR~WINGS 

Referring to the drawings, which disclose two advantageous 

embodiments of the present invention: 

Figure 1 is a schematic representation of a pre-plating 

operation, the Roman numeral I indicating a first area or site in 

carrying out the first s_tep of the. inventive method of the present 

inventive method; . 

Figure 2 is a schematic representation of the several steps of 

the forming operation ·of the liq covers, the Roman numeral II 

indicating ·a second area or site in carrying out the remaininq 

forming and fusing steps of the present inventive method; 

Figure 3 is a schematic representation of loaded jig support 

trays passing through a fusinq heat oven in accordance with the 

present invention; 

Figure 4 discloses one type of vessel lid cover includinq a 

conductive pre-plated pin assembly made in accordance with several 

of the steps of the inventive method of Figures 1 - 3 and 

incorporatinq the inventive product features therein; and, 

Figure 5 discloses still another type of vessel lid cover 

includinq a conductiye pre-plated pin assembly made in accordance. 

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

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to Fiqu:r:es l - 3 of th"e drawings 1 the Roman numerals 

I, and II, are disclosed as indicating two areas -or sites utilized 

in carrying out the present invention, site or area de~ignated by 

Roman numeral I comprising the first area to carry out the first 

zone pre-plating step of the inventive method. A suitable roll 2 

of alloyed steel, advantageously having a rat.ing of approximately 

one quarter hardness or greater and a thickness in the range of 
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o. 008 to o. 06 inches and advantageously having a thickness of 

approximately 0.010 inches plus or minus 0.002 inches can ben used 

to form a lid cover strip 3. It is to be understood that the 

present invention is not to be considered as limited to the 

specific 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 lid covers and 

the environment involved. In like fashion, the breadth of strip 3 

can vary in accordance with the processing machinery utilized and 

the finalizing of the.lid covers. Advantageously, strip 3 is run 

continuously through an_ electrolytic plating tank 4. Details of 

the electrolytic plating process·are 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 appropriately 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 be 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 inch~s. 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 hereinafter described forming 

. and heating process and preferably at a central site ·where . 
environmental waste materials from the process can be acceptably 

di-sposed. In this regard, it is to be further noted that such a 

pre-plating process also is compat~ble to the obtaining of pre­

plated lid covers which 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 used, even 

·including an ele~troless process as above noted, so long as the 

resulting undesirable chelates can be appropriately treated and 
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disposed of in an environmentally acceptable manner. Finally, it 

is to be understood that the aforedescribed pre-plating step of 

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 within the purview of the present 

inyention to similarly pre-plate a coil of stainless steel or 

copper clad rod at site I to be subsequently cut to a pre-selected 

size to form pre-plated electrically conductive lid cover 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 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. 

5,0~7,740, issued on May 21, 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 lid 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 1 id cover 7 . Pre_.plated cover 7 is then moved to a 

fourth zone of area II 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 wall shapinq steps can be accomplished in 

one step in the fourth zone or in 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 piercinq and wall 

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

steps, that the inner face of the wall be substant.ially freed of 

nickel plate. 
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In one embodiment of the present invention, particularly in 

those instances where the pre-plated vessel covers are destined for 

use as hermetic terminal assemblies for vessel containers such as 

hermetically sealed housings for compressors and thus are of larger 

size, the pre-plated shaped and wall apertured lid covers are 

separated in a fifth zone. Suitable nickel plated ~ins 5 cut to 

appropriate size in a sixth zone (not shown) from a nickel plated 

rod coil, which also was electrolytically pre-plated like lid cover 

strip 3 in the area or site I, are then assembled in a seventh zone 

with the seve~al nickel-plated lid covers in a jig support tray 9· 

(Figure 3). A preselected annular, fusible insulating material, 

advantageously glass in bead.form 10 (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 inner 

face of the walled aperture which wa11· is substantially free of 

nickel plating. The in.ner peripheral wall of the annular bead when 

assembled abuts adjacent the peripheral wall of the assembled 

nickel plated pin (see Figures 4 and 5). Once the jig support tray 

9 has been filled with assembled pre-plated lid covers and their 

conductive pins with the fusible annular beads therebetween, the 

loaded jig support tray ·g' 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 the aperture 

walls B of the pre-plated lid covers which are free of nickel along 

the wall inner face so as to enhance fusing. 

In accordance with still another embodiment of the invention 

and again referring to Figure 2 of the drawings, the method as 

abovedescribed can include the fu~~her steps after the piercing 

step in the fourth .. zone of coining a groove 12 of pre-selected v­

shape depth in spaced surrounding horse-shoe shape to each 

conductive pin assembly receiving walled ap~rture sin' pre-plated 

lid covers 6 with the opposed extremities 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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a tnin, inelastic, profoundly rupturable nickel alloyed brazinq 

strip 14.in coverinq relation with the vent opening 13 during jiq 

support tray operations and prior to heat oven insertion (Fiqure 

3). ouri_nq the appropriately 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 lid covers and pre-plated pins as 

aforedescribed, the three fusing 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 Figures 4 and 5, two inventive product 

embodiments of the present invention are disclosed, Figure 4 

disclosing a pre-plateq vessel lid 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 lid cover in accordance with the present 

invention, particularly adaptable for use as a smaller, saf~ty 

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 advantageously can be of nickel or nickel alloy material. 

Each pre-plated lid 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 substantia1ly 

freed of pre-plating material. A pin assembly 21 and· 22 i 

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 understQod, 

that the other features of the terminal assembly of Figure 4 are 
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like those of U.S. patent No. 5,017,740 issued to Glenn A. Honkomp, 

et al on May 21, 1991 and not described herein. As to the 

additional features of the smaller terminal assembly of Figure 5, 

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 co­

pending patent application Serial No. 07 /881, 068 of which this 

application is a continuation-in-p~rt. In accordance with another 

feature of the present inventive product, the seal is specifically 

preselect~d 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 lid 

cover and the peripheral wall of the pre-plated pin of the pin 

assembly. 

Thus, in accordance with the present invention an economical, 

strai~htforward, environmentally compatible method and a product is 

provided involving a minimum of steps and a minimum of parts. 
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CLAIMS .. 
1. A method of manufacturing vessel lid covers including 

conductive pin assemblies for v~ssel container housings comprising: 

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 lid cover 

formation to. provide pre-plated strip stock ·of uniform plated 

thickness for said vessel lid covers formation; 

feeding said pre-plated strip stock in a continuously moving 

strip in a second zone to stamp lid cover blanks in spaced relation 

on said pre-plated . moving strip of preselected size and 

configuration; 

shaping each of said stamped pre-plated lid blanks in a third 

zone to provide a uniform thickness vessel container lid cover to 

fit a vessel container; 

piercing and shaping each of said pre-plated vessel container 

lid 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 pin assembly including a conductive pin 

and surrounding fusible insulating material in the shaped walled 

aperture of each shaped vessel lid cover; and, 

· fusing the assembled lid cover to fuse the fusible insulative 

mat~rial to the peripheral wall of the pin and the inner face of 

said walled aperture where the plating has been substantially 

removed to enhan~e the fusing step. 
-, 

2. The method of manufacturing vessel lid 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. 

J. The method of manufacturing vessel lid covers of Claim 1, 

·said pin for said conductive pin assembly being formed from an 

extended metallic wire rod pre-plated in a separate zone and cut to 
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a preselected pre-plated pin length from said pre~plated wire rod. 

4. The method of· manufacturing vessel lid covers of Claim 1, 

said metallic strip being of a preselected steel alloy and s~id 

preselected pre-plating material being a preselected nickel. 

5. The method of manufact~ring vessel lid covers of Claim 1, 

including the further steps of punching each of said pre-plated 

vessel container lid covers at a preselected spaced position from 

said conductive pin assembly walled aperture prior to said 

separating step to provide a pressure relief safety vent opening; 

and, 

fastening a profoundly rupturable, inelastic foil membrane in 

covering and sealing relation with respect to said.vent opening in 

each of said vessel lid covers. 

6. The method of·manufacturing vessel lid covers of Claim 5, 

said foil membrane being of fusible material to be fused in sealed 

relation with said vent opening. 

7. The method of manufacturing vessel lid 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 lid covers including 

conductive pin assembl,ies for vessel container housings comprising: 

uniformly 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 first· 

zone first area to provide nickel plated strip stock and nickel 

plated rod stock, both of preselected size and configuration; 

feeding said pre-plated nickel plated strip stock in a 

continuously moving.strip in a second zone, second area to stamp 

nickel plated lid cover blanks in spaced relation on said nickel 

plated moving strip; 

shaping each of said stamped nickel plated lid blanks in a 

third zone second area to prov.ide a uniform thickness· nickel plated 

vessel container lid cover to fit a vessel container; 
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piercing and shaping each of said preselected nickel plated 

vessel container lid covers l.n a fourth zone, second area to 

provide a shaped wall aperture therein for a conductive pin 

assembly with the inner face of said wall being substantially free 

of nickel plating by said piercing step; 

separating each shaped nickel. plated vessel lid cover in a 

fifth zone second area; 

cutting said nickel plated rod into nlckel 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 insulating glass bead into the shaped wall aperture with 

the outer periphery of each bead abuttingly adjacent the inner face 

of the walled aper~ure substantially fre~ of nickel plating and the 

inner peripheral wall of said annular bead abuttingly adjacent the 

peripheral wall of said n.ickel plated pin in a seventh zone, second 

area; and, 

-inserting said jig support tray into a heated -oven eighth 

' zone, 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 a, 
incl~ding the further steps after said pier~ing step in said fourth 

zone of coining a groove of preselected v-shape depth in· said "pre­

plated lid cover in spaced surrounding horse-shoe shape to each 

conductive pin assembly receiving aperture. with the opposed 

extremities of each of said ho~~e-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, 

inserting a horse-shoe shaped nickel alloyed brazing strip in 

'covering relation with each of said vent openings dl:lring said jig 

support tray assembly operations and prior· to inserting said tray 
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into said heated oven to braze the strips along the perimeter of 

said openings along with 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 assembly cover for a vessel container housing· 

comprising: a uniformly at least partially pre-plat~d cup-shaped 

metallic lid ccver having a shaped walled aperture therein with the 

inner surface of said walled aperture being substantially freed of 

plating material; and, 

a pin al?sembly 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. 

12. The terminal assembly cover of Claim lO, said cup-shaped 

metallic lid 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 alloy material fused to said plated metallic lid 

cover. 


