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[57] ' ABSTRACT 

A printed circuit board connector with right-angle 
pins therein having drilled holes which are aligned 
with one leg of the pins internally of the body, remov 
ing a section of the pin and thus causing an electrical 
gap or open circuit. A set screw is threaded into each 
hole to close the circuit when screwed in to contact 
the severed end of the pin leg. When any one of the 
plurality of set screws is backed out a short distance, 
the screw side still contacts one of the pin legs but the 
screw end separates from the other pin leg to cause a 
pre-faulted open circuit to be diagnosed by service 
trainees. The same circuit board can be used to pro 
vide any of several faults by selecting which screw to 
loosen. 

3 Claims, 5 Drawing Figures 





l 
TRAINING MODULE CONNECTOR 

The invention herein described was made in the 
course of Contract No. N00030~72—D006 with 
United States Navy. } 

'l The present invention relates to electrical and elec 
tronic training devices, and more particularly, to an 
electrical connector for pre-faulted modules (PFM) 
containing an electrical fault for the purpose of training 
students in maintenance and repair procedures for 
electronic systems. 
The conventional method of constructing or provid 

ing a pre-faulted module consists of replacing an oper 
ating component with a prepared faulted component 
on a printed circuit board which plugs into or remov 
ably connects with the remainder of the electronic sys 
tem. Thus, only one fault may be provided per board, 
and this means that several pre-faulted boards need be 
prepared wherever it is desired to illustrate different 
faults, one-by-one, in the circuitry contained on one 
board. 

It is an object of the present invention to provide 
means whereby any one of a large number of faults can 
be selected on a single pre-faulted circuit board. 
Brie?y, our invention comprises modifying an electri 

cal connector to open-circuit the conductors internally 
of the connector, and providing adjustable electrical 
conducting means to re-establish each open circuit or 
gap, whereby a fault can be created by positioning any 
one of the adjustable conducting means to open a pre 
selected circuit at a point within the aforesaid connec 
tor. Obviously, different ones of the connector pins or 
elements can be sooperated to provide many simulated 
faults with the same one module or assembly connected 
to'the connector. Since the open circuit is inside the 
connector, it cannot be detected by merely visually in 
specting the connectors of a certain module or assem 
bly of circuits. 
This invention will be clearly understood as taught in 

the detailed description of specific apparatus to follow, 
and by reference to the accompanying illustrative 
drawings, wherein: 
FlGfl is a side elevation view of a typical printed air; 

.cuit board connector embodying the present invention. 
FIG. 2 is a top view of the connector of FIG. 1. 
FIG. 3 is a right end view of the connector of FIG. 1. 
FIG. 4 is an enlarged cross section view of the con 

nector taken as indicated by broken line 4-4 in FIG. 
1, showing a chosen open internal circuit and a portion 
of a circuit board attached to the connector. 
FIG. 5 is an isometric view of the connector of FIG. 

1 cut away to show the modification of the present in 
vention. 
Referring to FIGS. 1 to 3, a circuit connector 1 illus 

trated comprises a plastic body 2 and two rows of ten 
connector pin elements 3 molded therein. At the bot 
tom, the pins 3 project externally to plug into a mating 
receptacle (not shown). Internally, the pins make a 90° 
turn and project out the rear in two levels of solder pins 
4 to be received into holes of a printed circuit board 5 
(FIG. 4) and soldered to circuitry thereon. The circuit 
board 5 is a conventional type mounted vertically up 
ward from the connector 1 and carrying the usual con~ 
ductive line patterns and electronic components 
mounted on the board 5 in space 6 for example. The 
invention, however, is not restricted to its use with a 
printed circuit board as the attached unit or module to 
be pre-faulted. ~ 
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2 
The connector 1 may have indexing means holes 7 

and positive attachment means holes 9 or 10 as usual, 
and a wide vertical recess 11 or channel in the rear to 
contain the lower end of the circuit board 5. 
To provide the present invention, a row of ten access 

apertures 12 is drilled or otherwise provided in the 
front side of connector body 2 to intersect and coincide 
with each of the upper solder pins 4. Access apertures 
12 are stopped about midway through the body 2, and 
aligned as they are with the solder pins 4, a length 
thereof is thus removed. Access apertures 12 are then 
screw-tapped and a conductive set screw 15 is installed 
recessed in each such hole. 
FIGS. 4 and 5 show exactly the operation of this 

scheme. When a set screw 15 is screwed all the way in, 
it bridges the gap in the conductor pin and provides a 
complete circuit again. When the screw is backed out 
a short distance, the inner end backs away from the 
inner end of the solder pin 4 created by the drilled ap 
erture and leaves a gap 16 causing an open circuit. 
When the system is then assembled and operated, this 
gap 16 results in a fault which the trainee must find by 
testing and from his knowledge of the circuitry. This of 
course simulates an open-circuited diode, transistor, or 
the like which is connected to this conductor on the 
printed circuit board. 

In an alternate embodiment of this scheme, a contin 
uous slot 17 may be cut in the body 2 as shown to sever 
all the solder pins 4 of the upper row, and the set screws 
15 obviously establish the individual connections in the 
same way as described above. If the slot 17 is provided, 
the location of access apertures 12 need not be suffi 
ciently accurate to remove the entire cross section of 
the pin horizontal portions; however, such accuracy is 
readily obtained and the extra step of forming the slot 
17 is then not necessary. p For the particular style 
board connector 1 illustrated herein, the foregoing de 
scription enables modifying only ten of the twenty con 

40 . 
nector pins 3. The same concept can be applied to the 
other ten pins, however, such as by cutting off all (or 
any) of the bottom row of solder pins 4a from the rear 
of the connector 1, then drilling out a major portion of 
the internal horizontal portion of that pin, and finally 
threading another set screw like screws 15 into this 
drilled hole, letting the outer end of the screw extend 
to go through the printed circuit board, for example, 
and contact the circuit pattern thereon. 
The pin elements 3 need not be solid as illustrated, 

but could be hollow material and still function with the 
present invention. 
When the printed circuit board is fixed to the con 

nector 1, it is not possible by visual inspection to see 
which of the circuits has been interrupted by backing 
out a screw a short distance. When such connector and 
board assembly is plugged into its receptacle in the as 
sociated equipment along with other side-by-side cir 
cuit boards, it is not possible to even detect the pres 
ence of the set screws 15. 

The present apparatus may be modified in various 
ways while still retaining the same inventive concept. 
The screws may be replaced by other type conductive 
plug members such as will be movable to “open" and 
“closed” positions, and may be situated in other posi 
tions relative to the respective conductor pins. Also, 
other types of connectors may be similarly treated. 
Thus there has been provided a manner and means 

of modifying astandard printed circuit board connec 
tor, or of initially producing such a connector, to com 
prise a pre-faulted module in which more than one 
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fault, indeed any of a large number of faults can be 
caused in a single .circuit board assembly, thereby re 
ducing many-fold the number of required pre-faulted 
boards. ' 

I While in order to comply with the statute, the inven 
tion has been described in language more or less spe 
cific as to structural features, it is to be understood that 
the invention is not limited to the specific features 
shown, but that the means and construction herein dis 
closed comprise the preferred form of putting the in 
vention into effectpand the invention is therefore 
claimed in any of its forms or modi?cations within the 
legitimate and valid scope of the appended claims. cm 
What is claimed is: v - 

1. A pre-faulted electrical circuit connector for use 
in a training device, comprising: 

a. a connector body having a plurality of'plug-in 
contact pin elements therein; ' 

b. means forming a narrow elongated slot cut into 
said body from one surface thereof, said slot inter 
secting and cutting through a continuous number. 
of said pin elements internally of said body to form 
an inoperative open circuit condition in each cir 

_ cuit normally connected by said intersected pins; 
'c. means forming a plurality of apertures in said body 

equal to said number of intersected pins, each said 
aperturehaving an external opening in said body 

I different from where said slot is vcut into said body 
surface and directed toward each of the respective 
said open circuits so as to communicate with both 
cut sides of the respective pin across said slot; and 

d. an adjustable conductive closure member posi 
tioned in each said aperture to selectively close or 
open the respective said open circuit condition. 

5 

4 
2. In a printed circuit board connector having a body 

and a plurality of plug-in contact pin elements passing 
.therethrough, the contact pin elements having a 90° 
turn in the body, the turn defining the junction of two 
leg portions of said pin elements; the improvement 
comprising: means for providing a pre-faulted module 
comprising means forming at least one aperture in the 
body, said aperture having an external opening and 
producing an inoperative internal open circuit in one of 
the pins, and an adjustable conductive closure member 
positioned in said aperture for selectively closing and 
opening said open circuit, said closure member'being 
recessed in said body aperture in‘ both its closed and 
open‘ cir'biii'iisdéitié?é, said aperture intersecting said 
junction and being concentric with one of said leg 

_ portions. 
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3.1115 printed c'ircuit'boa’rd connector Having a'body 
and a plurality of plug-in contact pin elements passing 
therethrough, the contact pin elements having a 90° 
turn in the body; the improvement comprising: means 
for providing a pre-faulted module comprising means 
forming at least one aperture in the body, saidaperture , 
having an external opening and producing an inopera 
tive internal open circuit in one of the pins, an ‘adjust 
able conductive closure member positioned in said ap 
erture for selectively closing-and opening said open cir 
cuit, said closure member being recessed in said body 
aperture in both its closed and open circuit positions, 
and including means forming an elongated slot cut into 
said body substantially perpendicular to said aperture 
and intersecting a number of said leg portions inter 
nally of said body forming open circuits in said inter 
sected leg portions. 
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