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ABSTRACT OF THE DISCLOSURE 

A method of manufacturing ?xed value resistors com 
prising the steps of coating one face of an insulating 
support laminate with a thin metallic layer, depositing 
a layer of a semiconductor material on a portion of the 
other face of the support in the longitudinal direction, 
on one of its longitudinal edges and on a part of the 
?rst face, the semiconductor material being in contact 
with the said metallic layer, providing a row of holes in 
the part of the support which is not covered with semi 
conductor material, introducing into each hole a con 
ducting rod serving as a terminal connection and disposed 
substantially normally to the row of holes, setting and 
soldering the rod on the metallic layer, separating each 
pair of terminal connections by cutting the support trans 
versely between two terminals of two consecutive pairs 
of terminals, cutting the metallic layer rigid with the 
insulating support transversely between the terminals of 
each pair into two substantially equal parts, and ?nally 
standardizing each resistor thus formed by comparing 
its value with the value of ‘a reference resistor and 
modifying the resistor by removal, in an appropriate 
zone, of a portion of the semiconductor material until 
the value of the resistor reaches that of the reference 
resistor. 

This application is a division of applicationSer. No. 
470,352,, now Patent No. 3,409,856, which was ?led on 
July 8, 1965. I 
The present invention relates to ?xed value resistors 

which are generally utilized in the circuits of radio and 
television sets, and electronic circuits in general, and 
more particularly in the technique known as printed 
circuitry. - 

At the present time, resistors are generally of cylindrical 
form although they are sometimes ?at, but in any event 
they include a terminal connection ?xed at each of the 
ends. The technique of printed circuitry necessitates the 
provision of parts intended to receive the terminals of 
the resistors at predetermined distances and ?xed in rela 
tion to one another, of the order of one sixth of an 
inch, that is to say, about two and a half millimetres, 
or multiples thereof. Also, in order to use the present 
day resistors it is necessary, before connecting them into 
a circuit, to bend and to twist at least one of the terminal 
connections and very often both of them in order to 
permit these terminals to engage the corresponding con 
nections of the circuit. This operation is time-consuming 
and inconvenient. 
On the other hand, these previously proposed resistors 

are relatively bulky and are no longer suitable for all 
the requirements of modern techniques; all of them have 
one or several classic defects, amongst which it is pos 
sible to point out the following: 
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(a) Uncertainty in the contact between the terminal 

connection and the semiconductor constituting the resist 
ance element proper, because of the rigidity of the metallic 
part intended to eifect the connection between the utiliza 
tion terminals, which results in a disturbance of the 
contact in question; 

(b) Difficulty in obtaining exact values (small tol 
erance), especially when, in order to obtain the desired 
values, selection methods are employed; 

(0) A relatively high capacitance which is often vari 
able because the substantial metallic surfaces opposite 
to a considerable thickness of the semiconductor; 

(d) A self-inductance which is relatively high and 
which is variable when methods for the standardization 
of resistors is effected by means of a spiral around a 
cylindrical body. 
The term “semiconductor” is used herein to mean a 

material which is suitable for use as a resistance element. 
According to the present invention there is provided 

a method of manufacturing ?xed value resistors compris 
ing the steps of coating one face of an insulating sup 
port laminate with a thin metallic layer, depositing a 
layer of a semiconductor material on a portion of the 
other face of the support in the longitudinal direction, 
on one of its longitudinal edges and on a part of the ?rst 
face, the semiconductor material being in contact with 
the said metallic layer, providing a row of holes in the 
part of the support which is not covered with semicon 
ductor material, introducing into each hole a conducting 
rod serving as a terminal connection and disposed sub 
stantially normally to the row of holes, setting and solder 
ing the rod on the metallic layer, separating each pair 
of terminal connections by cutting the support trans 
versely between two terminals of two consecutive pairs 
of terminals, cutting the metallic layer rigid with the 
insulating support transversely between the terminals of 
each pair into two substantially equal parts, and ?nally 
standardizing each resistor thus formed by comparing its 
value with the value of a reference resistor and modify 
ing the resistor by removal, in an appropriate zone, 
of av portion of the semiconductor material until the 
value of the resistor reaches ‘that of the reference resistor. 

Further according to the present invention there is 
provided a method of manufacturing resistors compris 
ing the steps of coating one face of an elongate insulat 
ing support plate with a conductor material, depositing 
a layer of resistance material on the other face of the 
plate and on one longitudinal edge so that there is con 
tact between the conductor and resistance materials, pro 
viding a row of holes in the plate in the face coated 
only with conductor material, inserting a terminal con 
ductor into each hole and making an electrical con 
nection between the conductor layer and each conductor, 
dividing the plate between alternate terminal conductors, 
and removing a band of the conductor material from the 
plate between the terminal conductors of each resistor. 

It should be emphasized that the conductor rods form 
ing the terminal connections are preferably obtained by 
partially cutting through a continuous band of metal, in 
such a manner that it is easily possible to maintain the 
predeterimned distances between the said connections and 
above all a large number of operations referred to above 
can be carried out automatically and continuously with 
out completely separating the resistors from the metallic 
band carrying the connection rods. 
Other complementary characteristics of the invention 

will become clear from the following description which 
is given hereafter with reference to the accompanying 
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drawing. It is to be understood that the description and 
the drawing are only given by way of example and in 
no way limit the scope of the invention. 
FIG. 1 shows a diagrammatic view in elevation of a 

group of resistances manufactured according to the proc 
ess which is the subject of the invention, this view show 
ing one of the faces of the resistors; 
FIG. 2 shows a view of the other face of a resistor; 

and 
FIG. 3 is a section on the line III——III of FIG. 2. 
An insulating support 1 in the form of a laminate of, 

for example, Bakelite-coated cardboard, is employed and 
is covered on one face (that shown in FIG. 1) by a thin 
metallic layer 2, for example, of copper. On a portion of 
the other face (that shown in FIG. 2) of the support 
1, there is deposited along the length a thin layer 3 of 
a semi-conductor material, for example, graphite. This 
deposit is effected by any known means or process, for 
example, by spattering or by dipping. With the latter 
method of operation, the two faces of the support are 
equally covered with semiconductor material. The de 
posit is effected from one of the edges of the insulating 
support and also covers the corresponding longitudinal 
edge 4 in such a manner that the semiconductor material 
is in contact with the metallic layer 2. It is also possible 
to effect, between the layer 2 and the semiconductor, a 
supplementary short circuit, for example by deposit of 
a varnish with a silver base. A row of holes 5 in even 
numbers, preferably equidistant from one another, is 
drilled in the part 1a of the support which is not covered 
with semiconductor material. The distance between two 
consecutive holes is appropriate to the use intended for 
the resistor and generally is equal to the spacing between 
the axes of two consecutive terminals of a printed circuit. 
This distance is generally equal to one sixth of an inch, 
or about two and a half millimeters. 
A conducting rod -6 is introduced into each hole 5 

which forms a terminal connection and is arranged per 
pendicularly to the row of holes. It is set into and ?rmly 
connected to the copper face of the support by solder 7. 
In order to obtain the desired spacing between two con 
secutive terminal connections, these are preferably ob 
tained by cutting from a metallic band 8, the other side 
of the band carrying in the same manner a second series of 
conducting rods 6 symmetrical to the ?rst in order to 
permit simultaneously manufacture of a second series of 
resistors. 
Each pair of the terminal connections 6 is then sepa 

rated corresponding to one of the resistors, by cutting 
the support transversely along slits 1b between two ter 
minals belonging to two consecutive pairs, as is shown 
in FIG. 1. In order to insulate electrically in each resistor 
the two terminal connections, the metallic layer 2 rigid 
with the insulating support 1, is cut transversely into 
two parts 2a and 2b, which are substantially equal, be 
tween the terminals 6 of each pair, the parts 2a and 2b 
remaining in contact with the semiconductor material. 
This operation is effected by any means or process which 
is known and, for example, by chemical etching, or me 
chanically by means of a milling cutter or a fraising op 
eration. 

There is thus obtained for each pair of terminal con 
nections v6, a resistor of an inde?nite value. In order 
to obtain resistors of more exact value, it is necessary 
to standardize them. Standardization is effected by com 
parison of the value of each of the resistors with the 
value of a predetermined reference, after having sepa 
rated the two terminals from the band. 

For this operation, the means generally employed for 
the separation of the metallic layer into two substantially 
equal parts is utilized and a slit in the edge and in the 
face seen in FIG. 2 of the semiconductor which is trans 
verse to the length of the resistor and which prolongs the 
line of separation of the parts 2a and 2b of the metallic 
layer, the length of the slit depending on the difference 
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between the value of the part-formed resistor and that 
of the reference. Thus, the standardization of the resistors 
is effected by extending the resistance circuit. 
As is effected for all resistors of the miniature type, 

it is then possible to provide a coating of the resistor 
which serves as a protection against humidity with the 
aid of an appropriate varnish and also to mark the value 
of each resistor according to the codes normally em 
ployed, such as the “color code.” The latter operations 
can be effected, for example, by dipping. 
The resistor thus obtained has all the desired charac 

teristics; small bulk, exact spacing ‘between the terminal 
connections, standardized value, etc. It remains however 
to emphasize that in a resistance of this type, the metal 
lic layer has several functions. It forms a radiator for 
the dissipation of heat because of its substantial surface. 
Furthermore, it ensures contact with the semiconductor 
and enables easy soldering of the connection rods at a 
distance spaced relatively to the contact between the 
metallic layer and the semiconductor layer, which allows 
for a certain deformation between these two zones. More 
ever, the relative dispositions of the semiconductor, the 
metallic layer and of the connection rods permit standard 
ization of the resistor from the side opposed to the latter. 

Finally, in order to ensure continuous contact under 
best conditions, between the semiconductor layer 3 and 
the parts 2a and 2b the conductor layer, these can be 
rounded or chamfered at the edge 2c adjacent to the longi 
tudinal edge 4 of the insulating support 1, as is shown 
in FIG. 3. 
The invention is not limited to the single method for 

carrying it out which has been described and shown, but 
covers moreover any modi?cations with regard, in par 
ticular, to the dimensions of the insulating support, the 
coverings of conducting and semiconducting material, the 
thickness, the nature of the materials used and the meth 
ods of manufacture and standardization which are em 
ployed. 

I claim: 
1. A method of manufacturing a plurality of ?xed value 

resistors from an elongate strip of insulating material 
having two faces and two longitudinal edges comprising 
the steps of, 

coating one face of the strip with a thin metal layer, 
depositing a layer of semiconductor material on a por 

tion of the other face of the strip along one of the 
longitudinal edges and on a part of the first face, 

providing a row of holes in the part of the strip covered 
only with the metal layer, 

introducing a conductor serving as a terminal connec 
tion into each hole, 

electrically connecting each conductor to the metal 
layer, 

severing the strip transversely between alternate con 
ductors to form a number of lengths of strip, 

removing a band of the metal layer transversely be 
tween the conductors of each length of strip, and 

standardizing each length of strip constituting an indi 
vidual resistor by comparing its resistance value 
with the value of a reference resistor and by remov 
ing a part of the semiconductor material to give the 
same resistance value as that of the reference re 
sistor. 

2. A method according to claim 1, wherein the spaces 
between the holes of the row are equal. 

3. A method according to claim 1, wherein the con 
ductors are formed by partially cutting through a con 
tinuous metal band. 

4. A method of manufacturing resistors from an elon 
gate strip of insulating material with two longitudinal 
faces and two longitudinal edges, comprising the steps of, 

providing a layer of a conductor material on one face 
of the strip, 

providing a layer of a resistance material on the other 
face of the strip and along one of said longitudinal 
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