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[57] ABSTRACT 
A bus bar for electrically coupling a plurality of 
spaced-apart parallel terminal pins arranged in banks 
is constructed of ?at strips of electrically conductive 
material. Internal longitudinal slits divide a portion of 
the strip into sections with every other section being 
deformed to form a ?rst generally S-shaped bend and 
the remaining sections being deformed to form a sec 
ond generally S-shaped bend oppositely directed from 
the first bend to de?ne ‘with a ?rst bend a pair of pas 
sages capable of receiving terminal pins. The bus bar 
further includes indexing marks adjacent to each pair 
of the passages to facilitate the manufacture of the 
bar. The spacing between passage pairs is infinitely 
variable. 

10 Claims, 8 Drawing Figures 
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BUS BAR 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation of US. Ser. No. 
221,905, filed Jan. 31, 1972 and now abandoned. 

CROSS-REFERENCE TO RELATED PATENT 

The bus bar herein is related to the bus bar disclosed 
and claimed in US. Pat. No. 3,551,875, granted Dec. 
29, 1970, assigned to the same assignee as this applica 
tion. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to bus bars and more particu 

larly to a bus bar adapted to be slidably secured to 
spaced-apart terminal pins arranged in banks and also 
to the manufacture of the bus bars. 

2. State of the Prior Art 
In the design of electronic assemblies, such as are fre 

quently employed in computers, communication equip 
ment, etc., a great number of serially arranged spaced 
apart terminal pins require electric interconnections. 
Generally, these pins are arranged in parallel banks and 
secured to connectors. The connectors, in turn, con 
nect the pins to printed circuit cards or similar hard 
ware mounted on the connectors. Also, integrated cir 
cuits may be arranged to have rows of terminal pins. 
Often a large number of such terminal pins must be 

electrically interconnected. In one prior art arrange 
ment, centrally located ?at bus bars were installed ad» 
jacent the connectors and provided with a plurality of 
lugs. The terminal pins which were to be intercon 
nected were then wired to the bus but and thereby elec 
trically coupled. This approach required substantial as 
sembly and installation work and generally required 
that each terminal pin be wired to a lug on the bus bar 
by means of a connecting wire and two solder joints. 
The great number of pins required in such interconnec 
tion, often ranging into the hundreds of thousands, ne 
cessitates a great amount of effort, time and expense in 
making such solder joints. Moreover, such joints fre 
quently have inferior electric characteristics, such as 
higher resistance, when compared to the bus bar, the 
terminal pins and the connecting wires. In addition, 
such prior art connections require a substantial amount 
of space which in some cases is virtually unavailable or 
which can only be obtained by incurring additional ex 
pense. Furthermore, such prior art interconnections 
often make it difficult to locate trouble spots and, when 
located, require that solder joints be broken in order to 
do repair work. Other prior art arrangements include 
the use of a manually operated tool to wrap connecting 
wire around selected terminals and the use of clips af 
fixed to terminal posts to fasten connecting wire be 
tween selected terminals. These latter approaches elim 
inate the need for solder connections to the pins but 
still require the use of connecting wire and the manual 
connection ol‘the connecting wire to the proper pins by 
an installer. 
There exists, therefore, at the present time a need for 

a bus bar which is not only economical to manufacture 
but which is capable of substantially reducing installa 
tion, time and expense, which provides better intercon 
nections, reduces the frequency of repairs, and facili 
tates the making of repairs, when necessary. 
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SUMMARY OF THE INVENTION 

The present invention provides a bus bar or connec 
tor for electrically coupling a plurality of spaced-apart 
pins of an electronic assembly. Brie?y, it comprises a 
strip of electrically conductive material. Sections of the 
strip, defined by spaced~apart longitudinal slits, are 
permanently deformed to form ?rst and second gener 
ally S-shaped bends oppositely directed which cooper 
ate to define together a pair of passages capable of re 
ceiving terminal pins. The passages have a configura 
tion complementary to the shape of the pins to provide 
guidance for the pins as they are moved relative to the 
connector and to establish electrical connections be 
tween the connector and the pins. 

If the bus bar is installed in an electronic assembly in ' 
which undesirable voltages, noises, or other disturb 
ances must be avoided, the bus bar may be shielded. 
Thin layers of insulating and conductive material are 
then applied to the exterior of the bar to provide such 
shielding. If the bus bar requires insulation only, this 
can be accomplished by a thin layer of insulating matcj 
rial over the bar. ' - 

The bus bar of the present invention is simple and rel 
atively inexpensive to manufacture. It can be mass 
manufactured by using index marks such as dimples on 
the strip at preselected intervals along the length of the 
strip. Longitudinal slits of preselected length are cut at 
these preselected locations along the length of the bar 
with respect to the indexing marks. The resulting sec 
tions are then deformed with every other strip forming 
a first generally S-shaped bend and the remaining strips 
being deformed into second generally S-shaped bends 
oppositely directed from the ?rst bends. Thereafter, 
the bus bars are cut to the desired length. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other advantages of the present invention 
may be more fully understood upon consideration of 
the following specification and drawing, in which: 
FIG. 1 is a fragmentary schematic bottom view of an 

electronic subassembly having connectors with termi 
nal pins interconnected by bus bars constructed in ac 
cordance with the present invention; 
FIG. 2 is a fragmentary side elevation view of the as 

sembly shown in FIG. 1; 
FIG. 3 is an enlarged fragmentary top plan view of a 

bus bar constructed in accordance with the present in 
vention and interconnecting two pairs of terminal pins; 
FIG. 4 is a side elevation view of a portion of the bus , 

bar shown in FIG. 3; 
FIG. 5 is a cross-sectional view of the bus bar of FIG. 

3 taken along section lines 5—5; - 
FIG. 6 is a cross-sectional view of the bus bar of FIG. 

3 taken along section lines 6-6; and 
FIGS. 7 and 8 are side elevation views of bus bars in 

accordance with this invention for connecting larger 
terminal pins. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to FIGS. 1 and 2, an electronic assem 
bly 10, for use in a computer or in communication 
equipment, for example, is mounted on a chassis 12 
and includes a plurality of parallel, spaced-apart elec-. 
trical connectors 14. The connectors are of a conven 
tional construction and are secured to the chassis by 



3 
suitable fasteners such ‘as screws 16. A'plurality‘ of 
spaced-apart and parallel terminal pins 18 project from 
an underside 20 of the connectors 14. The chassis also 
includes guide elements 22 which slidably receive 
printed circuit cards 24 having ‘terminals 26 ‘which 
coact with the connectors 14 in a known manner. The 
printed circuit cards can; of course, be replaced by‘ 
other electric componentswhich coact with‘thecom" 
nectors. Since the electronic subassernbly‘ forms no 
part of thisjinvention, it is not further described herein; . 
Alternatively, the'spaced apart and parallelterminal 

pins may be terminal pins of integrated circuitshaving, 
forrexample, a dual—in~line configuration. 
When the connectors 14 are installed in the. chassis 

12, the terminal pins 18 form banks of aligned terminal 
‘ pins. with each connector 14 having a» paircof terminal 7 
pins in a common plane with pairs of terminal pins on 
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. ‘ 'As'se‘en. inFlG; 4, the" generallyEiSéshaped bends» of x 

' in a passageway. that is symmetrical aboutthe longitudi-i . 
15 

other connectors that are to be'interconnected. These » 

pairs form vertical columns. as viewed in FIG. 1. It fre~~ 
qnently occurs‘that each pair in a vertical column must 
be electrically‘ interconnected and this invention pro~ 
vidcsrbus bars 30 for electrically interconnecting the 
pairs of terminal pins .18 in a common plane.‘ 
The bus bar 30 will now be ,tlcscribcdwith reference 

to FIGS. I and 3 through 6..The bus bar 30 is a strip‘ 
of conductive material that has an internal longitudinal 

, slit 3] andan internal longitudinal slit .32 that divides 

2O 

25 

7 "1h addition toroillingithe centervsection ithersider 
sections~34 and 35 ‘are rolled to cause the. inner edges» 
of these sections. tobe pushed away from the center 
section 33 to further facilitate the insertion ‘ofterminal 
.‘pins and to remove any burrs from the edges of these‘ 
sections. 7‘ l ‘a V 

The sheet/is then.ymovedforwardito the next index 
mark 43 andthe next pair of slits andpassages ‘are ' 
formed. Afterthe desired number of passages are’ ere-y ' 
ated in the'strip, theistrip islcut to the-desired length to 
complete the bus bar. it 

the cen‘terjsection 33v and edge section '34 and 35 result 

nal center line 5001’ the b'us'bar for a selected ‘terminal 
pinsize. ' V V . 

For ease in manufacturing, where larger terminal 
pins are to be interconnected, the bend in the strips on 
one side of the, center line 50 aremaintained the same 
distance from‘tthe center line .while the bends on the . 
other side have an increased distance to accommodate... 
the largerterminal pin. This is shownin the side eleva- ‘ 
tion view of the bus‘ lbar 60and 70,Vrespectively de 
picted in‘ FIGS. 7 and 8. V I’ ‘ 

The number‘ of slitsfin the'sheet of conductivematew I, 
V rialmay, of course, beincreased asdesired'; 

thcstrip into a‘center section 33 and a pair‘of‘side sec- ‘4 
tions 34 and 3.5. The slits 3i and 32,.have arlength jde 

‘ pendent upon the size ofthe terrntinalspinsto be inter; 
connected‘. 

in FIG‘, 3, a pair of terminal pins 36 and 37 are shown“ 
as being interconnected ‘byjth‘e bus bar 30. The middle 
sections 33 are .permanentlypdeformed/ toform a ?rst 
generally S-.shaped'bend,,most easily seen» in=FIG;_4. 
Similarly, the side'seetions 34 and 35 are,‘ permanently. 1 
deformed to form second generally‘S-shaped bendsio'p 
positely' directed from the first bend, as?seen in FIG‘. 4; 
The first and second ‘bends cooperate to define to 

30 

I ‘pins until the pins are 

gethcr a ipair'of passages 41 and4~2 capable of receiving ‘ 
terminal pins having a preselected size with a force ‘fit,’ 
such ‘as terminal'pins 36 and 37.Theiresulting configu 
ration as viewed from the edge of the busbar 30'is a 
FIG. 8, 8, as shown in FIG. 4. ~ ' ' ' 

I The sharpness of the bends ol‘the strips'of the busban . 
30 is generally determined byithe size of the‘. terminal‘ 
pin to be interconnected and the forming tool uscdyand I 
the configurations shown in the drawings are thus, illu‘s- ' 50 

To facilitate the manufacture of the bar. 30, indexing ' 
trativeonly. , l' >. 

'markssuch, as dimples 43 are applied ‘to the strip for 
subsequent location of‘the sections33, 34, and 35 to be 

' ‘ deformed. The indexing marks 43 aregapplied at the. 
time of slitting the strip. The dimples 43 ‘are placed at 
preselected locations alongthebar as determined by 

r the variable spacing requirements between the terminal 

55 

pins and also by the size of‘ the terminal‘pins. Subse-. ‘ 
quently, the indexing marks are‘picked' up and the cen 
ter section 33 and the outer sections 34 and 35 are de 
formed to the desired depth andlength to produce the 
desired configuration. 
The center section is rolled‘to cause the edges to be 

bent awayfrom the side sections 34 and 35 to remove 
any burrs that may result during the splitting step and 
also to facilitate the insertion of the terminal pins. The 
resulting configuration is shown in FIG. 5 which is a 
cross-sectional view taken along the section line 5-5 
on the bus bar 30 of FIG. 3. 

65 

With respect to the installation of al bus bar,ya ‘bar 
having the‘pr’oper'length and spacingis ?rst selected" 7 
and placed adjacentthe free endsiofktheterminal pins” 

‘ 18.‘The passageways4l‘and 42of‘the busfba'rf‘ are 
aligned with the terminal‘ pins andthe bar is thereafter 
forced,towards,and'into?engagement with theterrninal . 

positioned properly withinthe; 

j The insertionofapinin passageway:4,1lor4'21tends . I 
Vito decrease the“ size of the adjacent passageway. Conse- ‘ 
quently the holding. forceyfon each terminal pin is in“ 
cr'eajsed 'with‘aresultant improved bus .barQFo‘r greater " 
ease ininstalling the bus baronto'the terminal pins, the 
latter preferably include tapered ends 54 (shown'in 

upon, .lnsitlls!isnsfths last be?" ' 
FIG. 3) whichgradually spread'the center‘, portions v- I 

, What have been described arelconsideredr'to be only 
‘illustrativeembodiments of the present invention. Ac~' 
cordingly. itis to be understood that various numerous ‘ l ' 

* other arrangements maybe devised by one'skilled in ‘ the art. without‘deiparting from thegspiritandgscope of 1 ' 

‘this invention. “ T '7] s 5 ' “ " 5' ' " ' 

i What :isslainsdyisf 1;. " ‘ 

V 1a" A strip of conductive material'forinterconnecting» 
Jone pair of terminalv pins to other pairsofterminalpins , 
spaced given [distances apart comprising: . , 

at least one longitudinal slit at eachlocation of a pair 
of terminal pins, all slits at each location being sep 
arated from all slits at eachcadjacentlocation and : .7 
having a length determinedlbythe.selectedsize of: 

k gmthe terminal pinslitéo; be interconnected” 
the slits at each location being separated from the 

slits at each adjacent location. and dividing the 
strip‘ at each location into one more section than 7 
there are slits at each location, 

alternate sections at each location being deformed to. 
‘ form a ?rst generally S-shaped bend, 
the remaining sections'at each location being de~ 
formed to form a second generally S~shaped bend‘ 
oppositely directed fromthe first bend. ; 
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the first and second bends being so positioned rela 
tive to each other to de?ne together a pair of coop 
erating passages capable of receiving a pair of ter 
minal pins of the given size and wherein the inser 
tion of a pin of the given size causes a decrease in 
the adjacent opening of the pair of passages, and 
the slits being of a selected length to provide a 
force fit for each terminal pin of the pair when both 
terminal pins are inserted. 

2. A strip of conductive material in accordance with 
claim 1 wherein each passage of a pair is slightly 
smaller than the terminal pin whereby the insertion of 
a pin in one passage decreases the size of the adjacent 
passage of the pair. 

3. A bus bar for forming electrical connections be 
tween paired terminal pins in a common plane and on 
the same side of the bus bar with the bus bar having a 
plurality of paired openings in the common plane, the 
bus bar comprising: _ 

a strip of conductive material having slitted portions 
of selected length at selected places along » the 
length of the strip, 

each portion having at least one internal longitudinal 
slit of selected length determined by the size of‘the 
terminal pins to be interconnected that divides the 
strip within the portion into one more section than 
there are slits; 

every other section in each portion being perma 
nently deformed to form a ?rst generally S-shaped 
bend; 

and the other sections in each portion being perma 
nently deformed to form a second generally S 
shaped bend oppositely directed from the first 
bend, 

the first and second bends being so positioned rela 
tive to each other to define together a pair of coop 
erating passages capable of receiving terminal pins 
from the same side with a force ?t by decreasing 
the size of one passage when a pin of the given size 
is inserted in the adjacent passage of each pair; and 

the slits at each slitted portion being separated from 
the slits at each adjacent slitted portion. 

4. A bus bar in accordance with claim 3 wherein 
there are two internal longitudinal slits forming one 
center section and two side sections. 

5. A bus bar in accordance with claim 3 in which the 
sections are so deformed that the passage defined by 
the first and second bends is substantially symmetrical 
about the longitudinal center line of the strip. 

6. A bus bar in accordance with claim 3 in which the 
strip has a width transverse to the slits that is substan 
tially greater than the maximum transverse dimension 
of the pin to be received. I 

7. A bus bar in accordance with claim 3 in which the 
sections are so deformed that the passage de?ned by 
the ?rst and second bends is offset with respect to the 
center plane within the plane of the strip for all pin 
sizes greater than a selected pin size. 

8. An electrical connection comprising in combina 
tion: 

a column of parallel electrical conductive pins; and 
a strip of electrically conductive material generally 

lying in the plane of the column of pins and having 
a connecting passage associated with each pin, 

each connecting passage being associated with one 
immediately adjacent connecting passage and 
being formed by one or more internal longitudinal 
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6 
slits in the strip that divides a portion of the strip 
into one more section than there are slits with 
every other section being permanently deformed to 
form a ?rst generally S-shaped bend and the other 
sections being permanently deformed to form a 
second generally S-shaped bend oppositely di 
rected from the ?rst bend, the ?rst and second 
bends being so positioned relative to each other to 
define together a pair of cooperating passages ca 
pable of receiving pins of a selected size from the 
same side with a force fit by decreasing the size of 
one passage when a pin of the selected size is in~ 
serted in the adjacent passage of each pair. 

9. An electrical terminal assembly comprising: 
a chassis; 
a plurality of connectors for receiving printed circuit 
boards mounted on the chassis side-by-side in par 
allel relationship; 

a plurality of spaced-apart parallel terminal pins ar 
ranged in-banks on each connector and extending 
the same direction from the connector; 

a bus bar for interconnecting pairs of terminal pins in 
a common plane and on the same side of the bus 
bar. with the bus bar having a plurality of paired 
openings in the common plane, the bus bar com 
prising: ' a 

a strip, of conductive material having slitted portions 
of selected length at selected places along the 
length of the strip, 

each portion having at least one internal longitudinal 
slit of selected length dependent upon the size of. 
the terminal pins to be interconnected that divides 
the strip within the portion into one more section 
than there are slits; 

every other section in each portion being perma 
nently deformed to form a first generally S-shaped 
bend; ‘ 

and the other sections in each portion being perma 
nently deformed to form a second generally S 
shaped bend oppositely directed from the first 
bend, > ‘ 

the first and second bends being so positioned rela 
tive to each other to define together a pair of coop 
erating passages capable of receiving terminal pins 
from the same side with a force fit by decreasing 
the size of one passage when a pin of the selected 
size is inserted in the adjacent passage of each pair; 

and 
each slitted portion being a selected distance from. 

the next slitted portion. 
10. A strip of conductive material for interconnect 

ing one pair of terminal pins to other pairs of terminal 
pins spaced given distances apart comprising: 

at least one longitudinal slit at each location of a pair 
of terminal pins, all slits having a length determined 
by the selected size of the terminal pins to be inter 
connected, 

the slits at each location being separated from the 
slits at each adjacent location and dividing the strip 
at each location into one more section than there 
are slits at each location, 

alternate sections at each location being deformed to 
form a ?rst generally S-shaped bend, 

the remaining sections at each location being‘ de 
formed to form a second generally S-shaped bend 
oppositely directed from the first bend, 

the ?rst and second bends being so positioned rela 
tive to each other to define together a pair of coop 
erating passages capable of receiving a pair of ter 
minal pins of the given size and the slits being com 
mon to both passages of a pair of cooperating pas 
sages and extending the length of both passages. 

* * ti‘ * ti‘ 
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CERTIFICATE OF CORRECTION 

Patent No. 3 a 868 a 167’ Dated February 25 , 1975 

Gordon G. Jarosek Page '1 of 4 Inventor(s) 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

Column 1, line 41., after "hundreds" delete "of" 

and insert >-—"'-or-—— 

Column 3, line 45, delete “PIG. 898"" and insert 

-- FIG. 8, 

IN THE CLAIMS: 

Column 4, line 51, after i‘l." through 

Column 5, line 9, delete "A strip of conductive 

material. . .’.terminalvpins are inserted." and insert. 

. . . . A Strip of conductive material for interconnecting 

one pair of terminal pins to-other pairs of 

terminal pins spaced given distances apart 

comprising: 
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It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

at least one longitudinal slit at each location 

of a pair of terminal pins, all slits having a length 

determined by the selected size of the terminal pins to 

be interconnected, 

the slits at each location being separated from the 

slits at each adjacent location and dividing the strip at 

each location into one more section than there are slits 

at each location, 

alternate sections at each location being deformed 

to form a first generally S-shaped bend, 

the remaining sections at each location being deformed 

to form a second generally S—shaped bend oppositely directed 

from the first bend, ' 

the first and second bends being so positioned relative 

to each other to define together a pair of cooperating I 

passages capable of receiving a pair of terminal pins of 

the given size and the slits being common to both passages 

of a pair of cooperating passages and extending the. length , 

of both passages." 
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lnvento?s) Gordon G. Jarosek Page 3 of 4 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

Column 6, line 51, after "10." through line 72, 

delete "A strip of conductive material. . . .the length 

of both passages" and insert 

-- A strip of conductive material for interconnecting 

one pair -of terminal pins to other pairs of terminal 

pins spaced given distances apart comprising: 

at least one longitudinal slit at each 

location of a pair of terminal pins, all slits at 

each location being separated from all. slits at 

each adjacent location and having a length 

determined by the selected size of the terminal 

pins to be interconnected, I 

the slits at each location dividing the 

strip at each location into one more section than 

there are slits at each location, 

alternate sections at each location being 

deiormed to form a first generally S-shaped bend, 

the remaining sections at each location being 

deformed to form a second generally S-shaped bend 

oppositely directed from the first bend, 
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It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

the first and ‘second bends being so positioned 

relative to each other to define together a pair 

of cooperating passages capable of receiving nan-pair 

of terminal pins of the given size and wherein 

the insertion of a pin of. the given size causes a 

‘decrease in the adjacent opening of the pair of 

passages, and the slits being of a. selected length 

to provide a force fit for each terminal pin of 

the pair when both terminal pins are inserted. - 

Signed and Scaled this 
seventeenth D ay 0f February 1 976 
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