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[57] ABSTRACT 

Apparatus for cleaning, gauging, and adjusting electri 
cal connector contacts including a gauging member 

' and an adjusting member. The gauging member in 
cludes a plate which may be preferably shaped like a 
printed circuit board and which includes a connector 
portion on one end and a clump in association there 
with for maintaining cleaning material or impression 
able material wrapped around the connector portion. 
Impressions made on the impressionable material by 
connector contacts indicate contact gap dimensions. 
The adjusting member includes a two-pronged portion 
for engaging a contact and establishing requisite 
contact gap dimensions. Preferably, the depth of the 
two prongs and angle of prong inclination is correlated 
with contact dimensions whereby a contact is fully in 
serted into the prongs to establish the desired gap set 
ting. 

9 Claims, 8 Drawing Figures 
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CONTACT CLEANING, GAUGING AND 
ADJUSTING MEANS FOR PRINTED CIRCUIT 

BOARD CONNECTORS 

BACKGROUND OF THE INVENTION 

This invention relates generally to electrical connec 
tors and contacts, and more particularly to apparatus 
for cleaning, gauging, and adjusting electrical connec 
tor contacts. 

In modern electrical systems, circuits are typically 
de?ned on printed circuit boards which are intercon 
nected into the system by means of connectors into 
which the boards are inserted. Such an interconnect 
system permits easy removal of circuit boards for test 
purposes and replacement of defective circuits. 
Problems arise with such interconnect systems due to 

tolerance of connector fit or contact gap setting and 
due to contamination. For example, in wiring a connec 
tor into the electrical system often causes permanent 
deformation and consequent contact gap widening. 
Further, electrical systems operating in smog or salt air 
environments develop contact ?lm which impairs good 
electrical contact and which necessitates periodic 

_ cleaning. 

SUMMARY OF THE INVENTION 

An object of the present invention is apparatus for 
effectively cleaning, gauging, and adjusting electrical 
connector contacts. 

Another object of the invention is means for ef? 
ciently checking contact gap setting. 

Still another object of‘ the invention is means for effi 
ciently establishing proper contact‘ gap setting for de 
sired contact pressure. 

In accordance with the invention, a contact gauging 
apparatus is provided with contact sensitive impres 
sionable paper or the like. Upon inserting the contact 
gauging apparatus into a connector, the contact of the 
connector marks the contact sensitive paper with the 
impression formed on the paper being indicative of 
contact pressure. By comparing the impressions with a 
known table, the contact gap setting may be estab 
lished. ' _ , 

A two-pronged instrument with substantially parallel 
outer prong surfaces and inclined inner surfaces is used 
to re-establish desired gap setting and contact pressure, 
as required. Preferably‘, the depth of the two-prongs 
and angle of prong inclination is correlated with 
contact dimensions whereby the contact is fully in 
serted into the prong to re-establish the desired gap set 
ting. . 

These and other objects and features of the invention 
will be more fully understood from the following de 
tailed description and appended claims when taken 
with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a conventional printed circuit 
board (PCB) and edge connector; 
FIG. 2 is a front view of the edge connector of FIG. 

1 illustrating the plurality of contacts therein; 
FIG. 3 is a plan view of one contact of the connector 

of FIGS. 1 and 2; 
FIG; 4 is a plan view of the contact gauging apparatus 

in accordance with the present invention and an edge 
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connector after inserting and removing said gauge ap 
paratus; " 

FIG. 5 is an exploded view of a portion of the contact 
cleaning and gauging apparatus of FIG. 4; , 0 
FIG. 6 is a perspective view of gap setting apparatus 

in accordance with the present invention and a portion 
of the edge connector of FIG. 4; 
FIG. 7 is a plan view of a portion of the gap setting 

apparatus and the edge connector of FIG. 6 in section; 
and 
FIG. 8 is a plan view of the gap setting apparatus and 

edge connector of FIG. 7 with said gap setting appara 
tus engaging said contact. . 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

Referring now to the drawings, FIG. 1 is a plan view 
of a conventional printed circuit board (PCB) 10 and 
edge connector 12. Typically, board 10 has a plurality 
of electrical components mounted thereon and inter 
connected by printed circuits (not shown). At one end 
of board 10 is a contact portion 14, including a plurality 
of printed contacts 16 which are integral with the 

' printed circuit on board 10 and which mate with 
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contacts of female connector 12. Each of the contacts 
of female connector 12 is provided with projecting por 
tion 18 which may be hard-wired into the electrical sys 
tem of which PCB 10 comprises a part. At the other 
end of board 10 is a handle 20 which is used in inserting 
or removing contact portion 14 of board 10 into or out 
of connector 12. > 

FIG. 2 is a front view of edge connector 12 of FIG. 
1 and illustrates the plurality of contacts 22 therein. As 
will be appreciated, each contact 22 of connector 12 
mates with a printed contact 16 of printed circuit board 
10, as shown in FIG. 1. 
FIG. 3 is a plan view of one contact 22 of connector 

12 and includes the elongated portion 18 for hard 
wiring the connector into the electrical system and the 
female receptacle portion 24 which comprises two par 
allel spaced arms. As- discussed above, to insure proper 
electrical contact between the connector 12 and a 
printed circuit board inserted therein, a proper gap set 
ting must be maintained between the arms 24 of the 
contact 22. However, due to the periodic cleaning of 
the contacts and the deformation due to contact wiring, 
as noted above, gap settings of the contacts may exceed 
requirements, thereby providing an unsatisfactory elec 
trical contact to a printed circuit board. 
Referring to FIG. 4, in accordance with the present 

‘invention contact gauging apparatus 28 is provided 
which may preferably be in the form of an aluminum 
or steel plate 30 shaped like a circuit board vdesigned 
for use with the particular connector 12. The apparatus 
includes a handle 32 at one end and a connector por 
tion 34 at the other end. Provided around the connec 
tor portion 34 is impressionable paper 36 which is 

, maintained on plate 30 by means of clamp 38. In one 
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embodiment, no carbon required (NCR) teletypewriter 
paper has been used with the gauge apparatus with a 
normal sheet of paper on the outside to protect the 
connector contacts from contamination. As will be ap 
preciated, the paper may be replaced with a cleaning 
cloth for cleaning the connector contacts. 
Marks 40 on paper 36 indicate the impressions made 

by the contacts of connector 12 on the paper when the 
guaging apparatus is inserted into connector 12. By 
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comparing the impressions with a known impression 
table, the actual gap settings may be established. Con 
veniently, the table may be provided on plate 30 in area 
40. 
FIG. 5 is an exploded view of a portion of apparatus 

28 of FIG. 4 and further illustrating the attachment of 
clamp 38 on plate 30 by means of screw 44, spring 46, 
and nut 48. Spring 46 allows clamp 38 to pivot on plate 
30 thereby allowing the impressionable paper to be 
wrapped around connector portion 34 with the paper 
ends provided between clamp 38 and plate 30. Slot 50 
facilitates reception of the paper edge from beneath 
plate 30. 
FIG. 6 is a perspective view of gap setting apparatus 

in accordance with the present invention and a portion 
of the edge connector 12. Apparatus 60 includes a han 
dle portion 62, a shaft portion of 64, and a two-pronged 
contact engaging portion 66, which is insertable into 
the housing portion of connector 12 to engage the 
contact of the connector 12. 
FIGS. 7 and 8 further illustrate the function of the 

twopronged portion of apparatus 60 in adjusting the 
gap of female connector 24. It will be noted that the 
outer surfaces of the prongs 66 are substantially paral~ 
lel for ease in insertion into the housing of connector 
12. The inner surfaces of prongs 66 are inclined for en~ 
gaging the arms 24 of contact 22 and ?exing arms 24 
to effect proper contact gap. In FIG. 8, prongs 66 are 
inserted into connector 12 with the inner inclined sur 
faces engaging and ?exing arms 24 of contact 22. Pref 
erably, as noted in FIG. 8, the depth of the two prongs 
and the angle of prong inclination is correlated with the 
contact dimensions whereby the contact is fully in 
serted into the prongs to re-establish the desired 
contact gap. 
Contact cleaning, a gauging, and adjusting apparatus 

in accordance with the present invention has proved 
very successful in efficiently and effectively gauging 
and adjusting contact pressure. While the invention has 
been described with reference to speci?c embodi 
ments, the description is illustrative and not to be con 
strued as limiting the invention. Various modi?cations 
and changes may occur to those skilled in the art with 
out departing from the true scope and spirit of the in 
vention as de?ned by the appended claims. 

I claim: 
1. Apparatus for gauging and adjusting electrical 

connector contacts comprising: ’ 

gauging means including a plate, a connector portion 
on one end of said plate for insertion into a connec 
tor, handle means on the opposite end of said plate 
for facilitating insertion of said gauging means into 
a connector and removal therefrom, and clamp 
means for maintaining an impressionable material 
on said plate and wrapped about said connector 
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4 
portion; and 

contact adjusting means including an elongated 
member, handle means on one end of said member, 
and a two~pronged contact engaging means of the 
opposite end of said member for establishing 
proper contact gap setting. 

' 2. Apparatus in accordance with claim 1 wherein said 
clamp means of said gauging means comprises a single 
clamp and means for pivotally attaching said clamp to 
one face of said plate near said connector portion, and 
said plate includes a slot in association with said clamp 
for facilitating the clamping of said impressionable ma 
terial. ' 

3. Apparatus in accordance with claim I wherein said 
two-pronged contact engaging means of said contact 
adjusting means includes substantially parallel outer 
surfaces and inclined inner surfaces. 

4. Apparatus in accordance with claim 3 wherein the 
depth of said two prongs and the angle of prong inclina 
tion is correlated with contact dimensions whereby the 
contact is fully inserted into said prong means to estab 
lish desired contact gap setting. 

5. Means for cleaning and gauging contacts of an 
electrical connector for printed circuit boards compris 
ing a plate, a connector portion on one end of said plate 
for insertion into a connector‘, handle means on the op 
posite end of said plate for facilitating insertion of said 
gauging means into a connector and removal there 
from, and clamp means for maintaining an impression 
able material on said plate and wrapped about said con 
nector portion. . 

6. Means for cleaning and gauging contacts as de 
?ned by claim 5 wherein said clamp means of said 
gauging means comprises a single clamp and means for 
pivotally attaching said clamp to one face of said plate 
near said connector portion, and said plate includes a 
slot in association with said clamp for facilitating the 
clamping of said impressionable material. 

7. Means for adjusting contacts of an electrical con 
nector for printed circuit boards comprising an elon 
gated member, handle means on one end of said mem 
ber, and a two-pronged contact engaging means at the 
opposite end of said member for establishing proper 
contact gap setting. 

8. Means for adjusting contacts as de?ned by claim 
7 wherein said two-pronged contact engaging means of 
said contact adjusting means includes substantially par 
allel outer surfaces and inclined inner surfaces. 

9. Means for adjusting contacts as de?ned by claim 
8 wherein the depth of said two prongs and the angle 
of prong inclination is correlated with contact dimen 
sions whereby the contact . is fully inserted into said 
prong means to establish‘ desired contact gap setting. 
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