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The present invention relates to assemblies of the kind 
known as electrical “linked networks," that is to say in 
which electric resistance units are mounted on a Sup 
porting panel by means of elements having various ohmic 
values, more particularly for differential analysers. 
The invention consists mainly in providing, for mount 

ing between the coupling points or junctions of the Sup 
porting panel, plug-in units arranged so as to permit of 
the introduction between two junctions of several resist 
ances in series, following a U or a loop terminating at 
the said junctions, with resistances in parallel when so 
required, and especially for this purpose to employ two 
types of superposable plug units, some of which are in 
tended to form the resistances of the arms of the U, the 
others intended to form the top of the U or the parallel 
resistance or resistances. 
The invention comprises certain other arrangements 

which will preferably be employed at the same time and 
will be described in more detail below, in particular: 
A second arrangement for storing a minimum number 

of plugs of different ohmic values, consisting in choosing 
in each decimal place for example, five plugs corre 
sponding to the basic values i.2, 2.5, 4 and 5, which en 
ables all the numerical values other than the basic values 
to be obtained by the superposition of two or three of 
said plug units. 
A third arrangement consisting in considering each 

of these plug-in units, not only in terms of its ohmic value 
(in ohms), but of its conductance (in mhos), the two 
values in ohms and mhos being indicated, which: makes 
it possible by means of the same plug units to obtain 
rapidly by superposition, all values, both in the case of 
resistances in series (the ohms being additive) or of re 
sistances in parallel (the mhos being additive); the nu 
merical values specified in the second arrangement re 
ferred to above being particularly advantageous because 
they have substantially the same figures in ohms and in 
mhos. 
The invention will in any case be better understood by 

means of the further description which follows below 
with reference to the accompanying drawings, the said de 
scription and drawings being understood as given only by 
way of indication. 

FIG. 1 of the drawings illustrates a system of variable 
resistances with stacked plug-in units for linked networks 
prepared in accordance with the invention. 

FIGS. 2 to 6 show, each in cross-section and the last 
in plan view, the main plug-in units of the stack shown 
in F.G. 1. 

FIG. 7 illustrates in plan view a panel with junctions 
(of which some are multiple) intended to receive the 
plug units of FIGS. 1 to 6. 

If it is assumed that there is to be prepared, accord 
ing to the invention, a panel 1 (FIG. 7) provided with 
junctions 2, a network of resistances intended to couple 
together the said junctions, these resistances being vari 
able at will in dependence on the requirements of a 
differential analyser connected to this network (any other 
application may equally well be considered), it will first 
of all be recalled that up to the present time there was 
available for this purpose a stock of plug units contain 
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2 
ing resistances of different ohmic values, the said units 
being plugged into the said junctions. 

This method was characterized by the use of resistances 
in parallel. Practice has shown that it necessitated the 
availability of a very large number of plug units of dif 
ferent resistances, and it resulted in a number of tenta 
tive efforts to obtain the ohmic value of the whole unit. 
In fact, it was necessary to add together the conductances 
(the resistances being in parallel), and this resulted in 
difficult conversion calculations. 

In accordance with the invention, the use is contem 
plated of plug-in units which enable resistances between 
two junctions of the panel to be added together, this 
addition involving only simple calculations and requiring 
only a small number of plug-in units, as will be ex 
plained later. 

If, for example, it is desired to obtain with an assembly 
or stack of plug units, a circuit ABCD in the form of 
a U, of the kind shown in FIG. 1, with resistances r1, 
ra, rarers, rs, recourse will be made to standard plug 
units selected from an appropriate batch which is avail 
able in reserve, these plug tunits differing from each 
other in the ohmic values of their resistances. 

Thus, the arms AB (r1, r2, r) on the one hand, and 
CD (rs, rs) on the other hand, could be obtained by the 
superposition of two series of identical plug-in units (to 
the nearest ohmic values) while the arm ra of the top of 
the U would be obtained by means of a plug unit of an 
other type, effecting the coupling between the two pre 
vious stacks. 

In reality however, there is an advantage, as has 
been assumed below, in causing the two homologous parts 
(outward and return) of the U circuit to be carried by a 
single plug-in unit. 
Two types of plug units are thus utilized, namely: 
The plugs 3 for the arms AB and CD of the U, these 

plug units 3 carrying two resistances (unless one of them 
has been eliminated, as shown in FIGS. 1 and 3); 
The other plug units 8 serving to effect the connection 

between the two arms (BC, FIG. 1) but being capable 
in addition of use for other purposes, as will be indicated 
later. 
The plug-in units 8 can in fact be employed to Support 

resistances to be mounted in parallel on the arm of the 
U (EF, FIG. 1) so that it is possible to produce at will 
a series-parallel circuit. It is of course also possible to 
obtain, whenever this is desired, stacks which comprise 
only resistances in parallel. 
The form of embodiment shown by way of example in 

FIG. is intended to form a circuit comprising the re 
sistances in Series r1, r2, r3, ra, rs, rs, and a resistance in 
parallel r. 
The resistances in series, with the exception of the re 

sistance rs which forms the top of the U, are carried by 
plug units 3, each comprising, in a casing formed by two 
half-shells, two pairs of male and female elements 4 and 
5 (FIG. 4), a resistance (r, rs) being provided between 
the two elements of each pair. If one of the resistances 
is not required (FIG. 3) the connection is made by 
means of a single conducting member 10 forming a pin 
at one extremity and a socket at the other. 
The resistances such as rs, r (FIGS. 1, 2 and 5) are 

carried by plug units 8, each comprising inside their 
casing two conducting members 11 forming a pin 4 at 
one extremity and a socket 5 at the other, the resistance 
being inserted between these two members (and being 
replaced in certain cases by a conducting wire, for ex 
ample if there is no resistance ra). 
The casing of the plug units 3 or 8 will preferably 

be constituted by two flat half-shells, moulded or ma 
chined from nylon or other insulating material with a 
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joint at 12 (FIG. 6) along the centre line of the thickness, 
the said shells imprisoning and anchoring the plug-in 
means 4 and 5, and the whole unit being made fluid-tight 
after placing in position the active members provided 
(resistances, short-circuits, potentiometers) by glueing 
together, scaling, welding or the like. 

FIG. 7 shows the constitution of a panel 1 with multi 
ple junction points 2, 9 (that is to say sub-divided into 
groups of four jackets or sockets 9 connected together 
electrically at 2) and plug-in units or stacks 3 and 8 
mounted on these junctions. It can be seen that it is 
possible to provide a large number of stacks of this kind 
in a very small space. Additional sockets 13 can be 
provided in the panel 1. It should be noted in addition 
that the flat form of the plug-in units permits of easy 
handling by the operator's fingers. The lateral extremi 
ties 14 (FIG. 6) are preferably rounded, which enables 
still further space to be saved. 

It will readily have been understood from the fore 
going description that it is possible to prepare a linked 
network under excellent conditions, with small overall 
dimensions and giving infinite possibilities of variation 
of resistances, since the plug-in units described above 
engage onc in the other without limitation of number and 
with all the possible connections in series and series 
parallel. 

Furthermore, practice has shown that it will generally 
only be necessary to provide a relatively limited stoc 
of plug units with simple ohmic values. 
There is then an advantage in choosing the same plug 

units for the measurement of resistance and conductance, 
there being marked on the same plug unit, such as that 
shown in FIG. 6: Its value in ohms when mounted in 
series, for example 2 ohms; and its value in mhos when 
mounted in shunt, for example 0.5 mho. 

In addition, it is preferable in this case to choose. 
basic values for the stock of plug units which are avail. 
able, such that the figures in ohms are the same as the 
figures in mhos to the nearest decimal factor. . . 

Thus, for the purposes of provision of the plug-in 
units, the following rule can be adopted, which will com 
prise five basic values or five types of plug unit per 
decimal place: . 

assuming that values in ohms are concerned, . . 
Now it is clear that the basic values of the same plug 

in units expressed as conductances, that is to say in mhos 
hire as follows: 

10 5 4. 2.5 2 
10p--1 10p + 1 10p--1 10p--1 10p-1 

40 

4. 
This similarity of figures will greatly facilitate the 

operations and will avoid the necessity for a table of 
correspondence between the resistances and conduct 
ances, the supply of plug-in units being arranged in the 

5 form of boxes in which the plugs are arranged by decimal 
order and by basic value (five valucs in the case referred 
to above) and with figures which arc casy to read. 

It will be obvious in consequence of the foregoing de 
scription that the invention is in no way limited to those 
forms of application nor to the forms of embodiment of 
its various parts which have been more particularly con 
sidered; on the contrary, it includes all the alternative 
forms. 
What I claim is: 
1. An adjustable electrical network system which com 

prises, in combination, a panel of an insulating material, 
a plurality of jacks mounted in said panel, said jacks 
forming a plurality of groups, means mounted in said 
panel for electrically connecting together the jacks of 
each of said groups, and a multiplicity of plug units 
having each two pins and two sockets, the two pins of 
a plug unit being at a distance from each other equal to 
the distance between two of said jacks belonging respec 
tively to two adjacent groups and the two sockets of a 
plug being also at this distance from each other, each 
of said units having one of its pins electrically connected 
with one of its sockets and the other pin electrically con 
nected with the other socket, said units being of two 
kinds, the units of the first kind having at least one re 
sistor inserted between one of their pins and the socket 
with which said last mentioned pin is connected, each of 
said units of the first kind having its two pins insulated 
from each other and its two sockets insulated from each 
other, the units of the second kind having their two pins 
electrically connected together, the resistors incorporated 
in these units being of different values, whereby an clec. 
trical loop, having the desired electrical characteristics, 
can be formed between two jacks belonging to two ad 
jacent groups and located at said distance from each other 
by a stack comprising a series of units of the first kind 
plagged into one another and a unit of the second kind 
plugged into the top unit of said series, the bottom unit 
of Said'stack having its pins plugged into said last two 
mentioned jacks, respectively. 
. 2. A system according to claim 1 in which each of said 
groups of jacks consists of four jacks all electrically con 
nected to a common joint. 

O 

20 

30 

35 

References Cited in the file of this patent 
50 UNITED STATES PATENTS 

1,633,647 Row ------------------ June 28, 1927 
2,373,156 Wilhelm -------------- Apr. 10, 1945 


