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which pick off the devices from bulk, tapes, tubes or reels on which the
devices are packaged, and Background of the invention.
precisely place the devices at their designated position on the printed
circuit board, immobilize The reduction in size of electrical assemblies in
5   each of the devices to the printed circuit board via the past 25 years
has resulted from more-or-less  adhesive contact or solder paste, and
finally solder distinct stages of technological advancement. The  the
devices to make electrical connections on the first stage was associated
with the replacement of  board. This process in turn Imposes some require-
vacuum tubes by various solid state devices, such  ments on devices for
optimum efficiency. One is as transistors. Another stage accompanied
fabrica-  1o  that at least one surface, and preferably two oppos- tion of
such devices on a single, discrete piece of  ing surfaces, be flat. The
placement head of the material, as a chip or wafer. Later stages accom-
automated system can more readily pick up the panied the manufacture of a
complete assembly of  device from the tape or reel on which it is pack-
such devices, along with inactive components as   aged if a flat surface is
presented, since the pickup resistors and capacitors, on a single chip,
resulting   15  often is via suction. It is also desirable that the in an
integrated circuit which first were merely  surface of the device
contacting the board be flat large scale integration, (LSI), then very
large scale  so that after the device Is placed on the board, but
integration (VLSI).                               before the adhesive
hardens, it will not move. An- Accompanying the evolution of ever
decreasing  other requirement is that the surface-mount devices of
components and of integrated circuits was a   20  have flat leads, for if
they have round leads there is concurrent development in packaging the
assembly    minimal contact with bonding pads on the printed of such
devices to achieve minimum finished prod-  circuit board and subsequent
soldering may lead to uct size. The printed circuit board has continued to
a relatively high proportion of poor electrical con- represent an effective
physical medium for archi-  nections. This need to have an adequate solder
tectural construction of the completed assembly.  25  area is often
referred to by saying that the device With improved methods of etching and
continued    needs to have a good footprint. development of laminates the
printed circuit board    Many electrical components presently are has
evolved from a rather thick plate with widely  packaged as surface-mount
devices, including in- spaced components on one side to a strong, thin
tegrated circuits, chip capacitors and chip resistors, laminate with
densely packed components on both  3o  but the described limitations have
Imposed serious sides.
constraints on, e.g., the power range of surface- Although reduction in
component and package    mounted resistors. To date the surface-mount re-
size have been independent advances they clearly  sistors are generally in
the 1/10 to 114 watt range, have been interdependent advances, in the
context  and it has been stated that surface-mount versions that the
advantages of advances in one area are  35  of power resistors are not
really practical. R.J. Klein fully realized only with corresponding
advances in  Wassink and H.J. Viedder, Philips Technical Rev., the other
area. In relatively recent years the tech-  40, 342-8(1982). In the context
of this application a nique of printed circuit board assembly has
power resistor is one with a power rating of at least anged to increasingly
emphasize surface-mount     1 watt. Reasons for the lack of an economically
devices, i.e., miniature, largely leadless compo-  40  viable surface-mount
version of power resistors in- nents which are directly soldered to the
surface of  clude Improper shape, excessive heat generation at a printed
circuit board rather then requiring holes in  the board surface, and
flexing of soldered leads. a substrate through which a lead from a
component     Power resistors, whether wire wound or metal is soldered. One
advantage of surface-mounted     film, traditionally are manufactured in
cylindrical or devices is an increased board density through   46  tubular
form, and in fact expensive retooling and elimination of holes, and through
mounting of com-  redesigning would be necessary to manufacture ponents on
both sides of a printed circuit board.  them in another form, for example,
one with two Another advantage is better performance, espe-    opposing
flat surfaces. As a surface-mount device clally at high frequencies,
resulting from the reduc-  tubular power resistors would generate much heat
tion in lead length. The process of surface mount-  50.  at their point of
contact with the printed circuit ing can be, and has been, extensively
automated,  board, and since contact surface is minimal the leading to
Increased product reliability, greater pro-  local heat density would be
intense. Cyclic heat duction rate, and lowered assembly cost. The im-
generation also would cause stress flexing of the petus for surface
mounting has come from the      solder connection ultimately causing
electrical fail- desire for miniaturization, for Improved quality and   55
ure at the solder joint or flexing along the lead reliability, and from
production economies.       which might result In its structural failure.
Automation techniques for surface mounting        Prior attempts to address
these problems led devices on a printed circuit board utilize systems  to
power resistors with a rectangular metal cap 2 



3                 EP 0 246 692 B1                     4 soldered at each
end to provide two opposing flat      Figure 1 is a perspective view of a
conven- surfaces, and with round leads which have been     tional
cylindrical resistor with round, axial leads. flattened and bent Although
the problem of vacu-      Figure 2 Is a broken away perspective view of um
pickup is at least partially solved by such a   a surface-mounted resistor
of this Invention show- device, as is the tendency of a tubular resistor to
5   ing the conventional resistor embedded in a har- roll when placed on a
printed circuit board, the   dened mold. problems of attending heat
generation along a          Figure 3 is an elevational view of a surface-
small contact surface and of flexure remain. In fact  mounted resistor. the
difficulties arising from flexing are even more    Figure 4 Is a side view
of a surface-mounted severe than if the lead is cylindrical, for the point
of  10  resistor of a gullwing design. transition from a round to a flat
lead is structurally  Figures 5 and 6 are side views of surface- quite
weak, and the flex stress communicated is     mounted resistors with a
J-bend design. somewhat localized at just this transition point.      Our
solution of the problem of surface-mount Surface-mount power resistors of
the aforedescrib-  power resistors is simple, elegant, and powerful, ad
design have notoriously high failure rates, en-  15  The solution, which
leads to the Invention claimed, tirely defeating the reliability of an
assembly, nor-  has at its core a power resistor of conventional mally one
of the advantages of surface mounting.    design with round, axial leads.
Each lead is flat- Thus there are several problems which must      tened
into a ribbon from a point near its emer- be overcome in order to deliver
to the marketplace  gence from the resistor body to the terminus of the
surface-mount power resistor. The invention de-  20  lead, so that each
transition point, which is that scribed within is a surface-mount power
resistor    point of demarcation on the electrical lead where which has
indeed cured all the deficiencies of prior  its cross-section changes from
circular to rectangu- art devices to afford an economically viable com-
lar, is close to the resistor body. The resistor is ponent. The solution to
problems inherent in power  then encased in a hardened, electrically
insulating resistors also is applicable to other devices, so that  25
molding compound so that its leads are embedded our solution is applicable
to all axial lead compo-  and structurally supported by the molding com-
nents generally, including capacitors, diodes, and  pound from a point on
the ribbon portion of one inductors.
lead to a similar point on the other lead. As a result EP-A-0 109 127
describes a capacitor suitable   the transition points, which are
structurally the for surface mounting and comprising a conven-  30  weakest
point of such a resistor configuration, are tional capacitor having two
axial leads and being  rigidly held in the mold. Additionally, the
resulting incorporated or molded in a (hollow) encasing hay-  molded body
is so shaped as to have two opposite ing a rectangular shape. The leads are
flattened   flat surfaces, preferably coparallel with the ribbon along
their end portions which point away from said  portion of the leads
emerging from each end of the conventional capacitor. The transition points
be-  35  molded body. The flat ribbon portion of the leads tween the
flattened and the round portions of the   emerge In an approximately
coplanar relationship leads lie outside said encasing.
at their point of exit from the molded body, but US-A-4 539 623 describes
another capacitor      since the intended use of the resistor is as a
suitable for surface mounting and comprising a       surface-mounted
component the flattened leads are capacitor element molded In an encasing
of a   4o  shaped outside of the molded body as described rectangular
shape. Said capacitor element has an    below. axial lead having a circular
portion and a flattened   An important characteristic of the surface-
portion connected by means of welding, and a non-   mount power resistor
which Is our invention is that axial lead flattened along its whole length.
The   the weakest structural point In the unit - the transi- transition
point of said axial lead lies inside said  45  tion points - are not
subjected to the flexing stress encasing.
accompanying the repeated heating and cooling The  leads of these
capacitors  protrude       cycles which occur in the resistor's normal
opera- coplanarly from opposite side surfaces of the en-   tion. Another
advantage is that the substantially casing and are formed in a way that
their terminal  increased surface area of the molded body leads to portions
are arranged on the bottom surface of the   so  effective heat dissipation
and reduces surface tem- encasing.
perature, i.e., the heat density on the surface of the The purpose of the
present Invention Is to      final product is generally lower than that
with a provide surface-mount power resistors, i.e., resis-  conventional
resistor. Since surface-mount power tors of at least 1 watt
resistors are intended to be mounted on or close to A surface-mount power
resistor according to  55  the printed circuit board this reduces the heat
the invention is defined in claim 1.               transferred to the
board, reducing the chance of 



damaging the board or heat-sensitive components Description of the Figures.
in the vicinity. Another advantage accompanying 3    5                 EP 0
246 692 B1                      a efficient heat dissipation is that
surface-mount pow-  use. Suitable molding compounds are well known er
resistors of the disclosed design can safely'    to those practicing this
art, but subjected to the operate at their rated power. Yet another
advantage  stated functional limitations the choice of com- that since the
fabrication methods are well      pound is unconnected to the success of
this Inven- known no special tooling Is necessary, and the   5   tion. The
length 20 of the ribbon portion of the lead methods are readily adapted to
production of a      which Is encapsulated, as well as the length 21 of
wide variety of surface-mount components while     the rounded portion of
the lead between the transi- using the most appropriate design of the
conven-   tion point 13 and an end 14 of the body of the tional component.
resistor of conventional design is kept as short as Our invention is better
understood with refer-  10  is possible, since surface-mount devices become
ence to the figures and the following description,  more desirable with
decreasing size. On the other which also will describe a process for Its
manufac-  hand the length 20 must be sufficiently great as to ture starting
with a power resistor of conventional  achieve the purpose of the rigid
matrix in providing design.
structural support to the transition points. Figure 1 is a view of the
surface-mount power  15  The body of the hardened mold, 24, is also
resistor of our invention showing many of its impor-  shaped so that at
least two opposite surfaces, 5 tant features. At the core of the
surface-mount    and 15, other than the ends, 6, are flat and approxi- -
power resistor is a power resistor of conventional  mately coparallel. More
often the hardened mold is design, 1. Construction of this resistor is not
impor-  a rectangular block, or box-like In shape, with all it thus, the
resistive element may be a wound   20  surfaces flat and all opposite
surfaces approxi- wire, metal film, carbon film, cermet, metal oxide,
mately coparallel, but it is important to recognize or any other resistive
material. The resistive ele-  that in absolute terms it is necessary that
only two ment is electrically connected to round leads, 2,  opposite
surfaces be flat for the success of this with the leads emerging at either
end, 14, of the  invention. In the context of this disclosure and its
resistor body, 3. Typically the resistor body is  25  claims the term
"flat" includes irregularly shaped tubularly shaped, although its shape is
not material  surfaces of the mold whose outermost points are to the
success of our invention.                    coplanar, and  whose plane is
approximately The point of departure in producing our         coparallel
with the opposite flat surface. Thus, by surface-mount power resistor is to
flatten the round  way of illustration, "flat" is intended to encompass
leads 2 from a point, 13, adjacent to its point of exit  30  the
irregularly shaped surfaces 7 and 8 of some from the resistor body to the
free end or terminus  alternate designs of our invention as shown in of the
lead. The point 13 is referred to as the     Figures 5 and 6, respectively.
For convenience the transition point, and is structurally and mechani-
opposite surfaces 5 and 15 will be referred to as cally the weakest link in
the device as formed at  the upper and lower surface, respectively. this
stage. The flattened portion of each lead Is  35  The next stage in
manufacture is to cut the then trimmed so as to regulate its width to
afford a  leads to size and form them Into the desired shape. ribbon, 4, of
a well-defined, controlled width from  The leads of conventional resistors
are far longer the transition point to its free end. Each lead is  than are
needed for surface-mounted devices, and tened in the same plane, i.e., the
ribbon portions  leads are cut to afford a length of ribbon suited for W
each lead are approximately coplanar. The   40  surface-mounting. The shape
of the leads can be round and flat portions of the lead, 2 and 4, form a
of many varieties, although the gullwing and J-band single piece, i.e., the
round portion of the lead is  are the most popular ones. In the guliwing
design, mechanically flattened from the transition point to  as depicted In
Figure 4, the ribbon Is bent down- its terminus.
wardly at about a 90 degree angle at a point close The article at this
stage of manufacture is then   45  to the body 24, and then bent again at
about a 90 encapsulated and embedded in a molding com-       degree angle
in the opposite direction at a point pound from a point on the ribbon
portion of one    close to but generally extending somewhat beyond lead to
the corresponding point on the other lead,  the bottom surface 9 of the
surface-mount device thereby embedding the body of the resistor of      to
form the foot-print 35. In this configuration the conventional design,
including the transition points,  50  space between the lower surface 9 and
the printed in a hard, rigid matrix which provides structural   circuit
board is generally filled with an adhesive support for the transition
points. The molding com-  which maintains the position of the surface-moun-
pound, often a filled epoxy or other thermosetting  ted device on the board
prior to soldering of the 



resin, is an electrical insulator but a heat conductor.  leads to
connections on the board and/or the space Since the product is a power
resistor substantial  55  under the footprint 35 Is filled with solder
paste. heat will be generated in the interior of the mold,    Figure 5
shows a surface-mount device with a and the molding compound needs to be
able to       J-bend. In this configuration the leads 4 are bent maintain
its structural integrity under conditions of  downwardly at about a 90
degree angle a a point 4    7                 EP 0 246 692 B1
8 close to the body 24. The lower surface 7 of the           a hardened
molding compound of elec- device is irregularly shaped, with a flat central
trically Insulating and thermally conducting ma- portion, 10, and two outer
recesses 31 for receiving   terial (24) surrounding and completely embed-
the leads. The leads are bent again in the same        ding the power
resistor (1) with axial leads of direction at an angle somewhat greater
than 90   5     conventional design from  a point on the degrees so that
the terminal portion of the leads fit  ribbon-shaped portion of one lead to
a cor- into the recesses. Although the recesses are de-       responding
point on the other lead to form a picted as having their inner portions
inclined toward  second body with opposite ends (6) and hav- the upper
surface, i.e., the innermost parts of the    ing at least two opposite flat
and coparallel recess are closer to the upper surface than are the   1o
surfaces (5, 15) other than the ends, a part of outermost portions, It is
not absolutely necessary     the ribbon-shaped portion of each lead exiting
this to be the case, and the recesses may have         from each of the
ends of the second body and their upper part coparallel with the upper and
lower   protuding approximately coplanarly therefrom, surfaces. Note that
the recesses are so dimen-         said molding compound providing rigid
struc- sioned that after the leads are formed into the   is   tural support
for the transition points (13) of recesses the edge 32 of the leads and the
central      said leads, and said ribbon-shaped lead por- flat portion 10
are approximately coplanar. This       tions being formed in a way that
their terminal imparts stability to the device when initially placed
portions are arranged on or pointing towards on the board. The feet support
the device on the       one of said surfaces (5, 15) of the second printed
circuit board and are of sufficient width as   20  body. to impart spatial
stability to the resistor after it Is place on the printed circuit board
but before being  2. The surface mount power resistor device of in adhesive
contact therewith.                         claim 1 where the second body is
a generally Another possible design is shown in Figure 6,       rectangular
block with a top surface (5), a which differs from the preceding one in
that part of  25  bottom surface (15), two opposite side sur- the central
flat portion 10 has been cut away so as    faces, and two opposite end
surfaces (6). to give an irregularly shaped lower surface with outer
recesses 31, two rectangular protrusions or  3  The surface mount power
resistor device of pedestals (or feet), 33, which define a coplanar
claim 2 where the bottom surface (10) has two surface, and a central
portion 34 which can act as   30  recesses (31) for receiving the terminal
por- a channel for cooling after the device is mounted to   tions of the
leads. the printed circuit board and facilitates cleaning in some
manufacturing processes.                      4. The surface mount power
resistor device of It will be clear from the preceding description
claim 3 where each of said recesses Is gen- that the final shape of the
surface-mount power  35    erally Inclined towards the top surface.
resistor is susceptible of many variations in appear- ance to accommodate
design or esthetic require-    5. The surface mount power resistor device
of ments without substantially altering its functional    claim 3 where the
ribbon-shaped portions of characteristics.
the leads exiting from the ends of the second 40      body are shaped into
a J-bend design with the Claims
terminal portions of the leads fit into the reces- ses. 1. A surface-mount
power resistor device with axial leads, characterized In that the device
6. The surface mount power resistor device of comprises:
46      claim 3 where the bottom surface has a central a power resistor (1)
with a pair of axial       channel (34). leads (2) of conventional design
having a first body (3) with opposite ends (14), latter axial
Patentansprl~che leads exiting from the opposite ends of the first body and
extending axially outwardly there-  so  1. Leistungswiderstandsanordnung
fir Oberfl3- 



from, each of said leads having a circular cross   chenmontage mit axialen
Anschltissen, da- section (21) along Its length from its point of    durch
gekennzeichnet, daiS die Anordnung die exit from the first body to a
transition point      nachfolgenden Elemente aufweist: (13), and having a
ribbon shape along its              einen Leistungswiderstand (1) mit einem
length (4) thereafter, with the ribbon-shaped   ss  Paar axialer AnschlUsse
(2) herkdmmlicher portion of each lead being approximately            Form
mit einem ersten Kdrper (3) mit elnander coplanar, each of said leads
consisting of a       gegen~berliegenden Enden (14), wobei die ge- single
piece; and                                   nannten axialen Anschllsse aus
den einander 5    7                 EP 0 246 692 81                     8
1         L I    I close to the body 24. The lower surface 7 of the
a hardened molding compound of elec- device is irregularly shaped, with a
flat central       trically insulating and thermally conducting ma-
portion, 10, and two outer recesses 31 for receiving   terial (24)
surrounding and completely embed- the leads. The leads are bent again in
the same         ding the power resistor (1) with axial leads of direction
at an angle somewhat greater than 90   5      conventional design from  a
point on the degrees so that the terminal portion of the leads fit
ribbon-shaped portion of one lead to a cor- into the recesses. Although the
recesses are de-       responding point on the other lead to form a picted
as having their inner portions inclined toward   second body with opposite
ends (6) and hav- the upper surface, i.e., the innermost parts of the
ing at least two opposite flat and coparallel recess are closer to the
upper surface than are the   to  surfaces (5, 15) other than the ends, a
part of outermost portions, it Is not absolutely necessary     the
ribbon-shaped portion of each lead exiting this to be the case, and the
recesses may have         from each of the ends of the second body and
their upper part coparallel with the upper and lower    protuding
approximately coplanarly therefrom, surfaces. Note that the recesses are so
dimen-          said molding compound providing rigid struc- sioned that
after the leads are formed into the   as    tural support for the
transition points (13) of recesses the edge 32 of the leads and the central
said leads, and said ribbon-shaped lead por- flat portion 10 are
approximately coplanar. This        tions being formed In a way that their
terminal imparts stability to the device when initially placed   portions
are arranged on or pointing towards on the board. The feet support the
device on the        one of said surfaces (5, 15) of the second printed
circuit board and are of sufficient width as   20  body. to impart spatial
stability to the resistor after it is place on the printed circuit board
but before being  2. The surface mount power resistor device of in adhesive
contact therewith.                          claim 1 where the second body
is a generally Another possible design is shown in Figure 6,
rectangular block with a top surface (5), a which differs from the
preceding one in that part of  25  bottom surface (15), two opposite side
sur- the central flat portion 10 has been cut away so as    faces, and two
opposite end surfaces (6). to give an irregularly shaped lower surface with
outer recesses 31, two rectangular protrusions or   3. The surface mount
power resistor device of pedestals (or feet), 33, which define a coplanar
claim 2 where the bottom surface (10) has two surface, and a central
portion 34 which can act as   30  recesses (31) for receiving the terminal
por- a channel for cooling after the device is mounted to   tions of the
leads. the printed Circuit board and facilitates cleaning in some
manufacturing processes.                       4. The surface mount power
resistor device of It will be clear from the preceding description
claim 3 where each of said recesses Is gen- that the final shape of the
surface-mount power   35    erally inclined towards the top surface.
resistor is susceptible of many variations In appear- ance to accommodate
design or esthetic require-     5  The surface mount power resistor device
of ments without substantially altering Its functional     claim 3 where
the ribbon-shaped portions of characteristics.
the leads exiting from the ends of the second 40      body are shaped into
a J-bend design with the Claims
terminal portions of the leads fit into the reces- ses. 1. A surface-mount
power resistor device with axial leads, characterized In that the device
6. The surface mount power resistor device of comprises:
45       claim 3 where the bottom surface has a central a power resistor
(1) with a pair of axial        channel (34). leads (2) of conventional
design having a first 



body (3) with opposite ends (14), latter axial  Patentanspr~che leads
exiting from the opposite ends of the first body and extending axially
outwardly there-   5o  1. Leistungswiderstandsanordnung  fUr Oberfld- from,
each of said leads having a circular cross    chenmontage mit axialen
AnschiOssen, da- section (21) along its length from its point of     durch
gekennzeichnet, daB die Anordnung die exit from the first body to a
transition point      nachfolgenden Elemente aufweist (13), and having a
ribbon shape along its               einen Leistungswiderstand (1) mit
einem length (4) thereafter, with the ribbon-shaped   55  Paar axialer
Anschl~sse (2) herk8mmlicher portion of each lead being approximately
Form mit eirtem ersten Kdrper (3) mit einander coplanar, each of said leads
consisting of a        gegenUberliegenden Enden (14), wobel die ge- single
piece; and                                   nannten axialen Anschlisse aus
den einander 5          e     -    9                 EP 0 246 692 B1
10    I !I11111 L 11111 111111 I! gegen~berliegenden Enden des ersten Kor-
bandformigen Teile der Anschl1sse, die aus pers herausragen und sich von
demselben axi-      den StImflfchen des zwelten Korpers heraus- al auswirts
orstrecken, wobel jeder der ge-       ragen, J-f6rmig sind, wobel die
Endteile der \-'  nannten Anschl~sse Ober ihre Lange von der
Anschl~sse in die Ausnehmungen passen. Austrittstelle am ersten Korper bis
zu einer   5 Obergangsstelle (13) eonen kreisrunden Quer-   6.
Leistungswiderstandsanordnung  fOr Oberfll- schnitt (21) hat und Ober die
weitere Linge (4)   chenmontage nach Anspruch 3, wobei die Bo- eine
Bandform aufweist, wobei die bandformi-      denfifche einen zentralen
Kanal (34) aufweist. gen Toile jedes Anschlusses nahezu planparal- lel
sind, wobel jeder der Ansch1Osse aus einem   10  Revendications einzigen
Tell besteht; und eine ausgehirtete VerguBmasse aus elek-    1. R6sistance
de puissance A montage en surfa- trisch isolierendem  und thermisch
leitendem      ce comportant des conducteurs axiaux, carac- Material (24),
das den Loistungswiderstand (1)    tdrlsd en ce que le dispositif comporte:
mit axialen AnschlOssen herkommlicher Form   15       une resistance de
puissance (1) compor- v6llig umgibt und denselben einbettet von ei-
tant une paire de conducteurs axiaux (2) d'une ner Stelle auf dem
bandformigen Tell des el-      conception conventionnelle, pr4sentant un
pre- non Anschlusses bis zu der gleich Stelle auf      mier corps (3)
comportant des extr6mit~s op- dem anderen AnschluB zum Bilden eines zwei-
posees (14), ces derniers conducteurs axlaux ten Korpers mit einander
gegenOberliegenden   2o  sortant des extrdmit~s opposees du premier Enden
(6) und mit mindestens zwei einander        corps et s'4tendant axialement
& partir de gegendberliegenden ebenen und planparalle-        colui-ci
vers  l'exterieur, chacun  desdits len Flachen (5, 15), andere als die
Stirnflg-     conducteurs pr~sentant une section transversa- chen, wobei
ein Tell des bandformigen Tells       le circulaire (21) suivant sa
longuour qui jedes Anschlusses aus jedem der Enden des  25     s'dtend &
partir de son point de sortie du zweiten K6rpers herausragt und sich nahezu
premier corps vers un point de transition (13), planparallel von demselben
erstreckt, wobel       et ayant la forme d'un ruban suivant sa fon- die
genannte VerguBmasse elne starre struktu-     gueur (4) apres ledit point
de transition, les relle UnterstUtzung fUr die O3bergangsstollen
parties en forme de ruban de chaque conduc- (13) der genannten AnschlUsse
bildet und wo-  30  tour etant approximativement coplanaires, cha- bei die
genannten bandfdrmigen Anschlutiteile     cun desdits conducteurs 6tant
constitu6 d'une derart gobildet sind, daB die Endteile auf den    seule
piece; et genannten Flachen (5, 15) des zweiten Kor-            masse de
moulage durcie (24) en mat6riau pers angeordnet bzw. jo einer derselben
zuge-     6lectriquement  isolant  et  thermiquement wandt sind.
36      conducteur entourant et enveloppant complbte- ment la resistance de
puissance (1) compor- 2. Leistungswiderstandsanordnung  fOr Oberfil-
tant des conducteurs axlaux d'une conception chenmontage nach Anspruch 1,
wobel der            conventlonnelle et s'dtendant A partir d'un zweite
Kdrper ein im allgemeinen rechteckiger     point situ4 sur la partle en
forme de ruban du Block mit einer oberen Flache (5), einer Bo-  40  premier
conducteur vers un point correspon- denflche (15), zwei einander
gegenilberlie-      dant situd sur l'autre conducteur pour former genden
Stirnflachen und zwei einander gegen-      un second corps pourvu
d'extr6mit~s oppo- Oberliegenden Stimfliachen (6).                   sees
(6), et masse pr6sentant au moins deux faces (5,15) plates opposies situdes
dans des 



3  Leistungswiderstandsanordnung  fOr Oberfig-  4s    plans parallbles,
autres que les extremit6s, une chenmontage nach Anspruch 2, wobei die Bo-
partie de la partie en forme de ruban de cha- denflache (10) zwei
Ausnehmungen (31) zum         que conducteur sortant de chacune des extr-
Unterbringen der Endteile der AnschlUsse auf-     mit6s du second corps et
s'4tendant h partir weist.                                            de
celul-ci d'une manibre approximativement so      coplanaire, ladite masse
de moulage fourmis- 4. Leistungswiderstandsanordnung  ffr Oberfla-
sant un support structurel rigide aux points de chenmontage nach Anspruch
3, wobei jede der       transition (13) desdits conducteurs, et lesdites
genannten Ausnehmungen im aligemeinen in          parties de conducteur en
forme de ruban 6tant Richtung der oberen Flache einen schragen
form6es de fagon que leurs parties terminates Verlauf aufweist.
55      solent situdes sur l'une desdites faces (5,15) du second corps ou
que celle-ci solent orien- 5. Leistungswiderstandsanordnung fUr Oberfl-
tdes vers l'une desdites faces du second chenmontage nach Anspruch 3, wobei
die            corps. 6    11                EP 0 246 692 B1
12   | ||||| ||||| ||||| |||| 1111 * c   L   14  s* 2. Rdsistance de
puissance A montage en surfa- ce selon la revendicatlon 1, dans laquelle le
second corps est un bloc gdndralenient rectan- gulaire comportant une face
sup6rieure (5), une face Infdrieure (15), deux faces latdrales   5 opposees
et deux faces de bout opposdes (6). 3. R6sistance de puissance a montage en
surfa- ce selon la revendication 2, dans laquelle la face inferieure (15)
pr6sente deux evidements  10 (31) pour loger les parties terminales des
conducteurs. 4. Rdsistance de puissance a montage en surfa- ce selon la
revendication 3, dans laquelle cha-  15 cun desdits dvidements est
g~ndralement incli- n6 vers la face superieure. 5. R6sistance de puissance
a montage en surfa- ce selon la revendication 3, dans laquelle les  20
parties en forme de ruban des conducteurs sortant des extrdmit~s du second
corps sont courb6es en forme de J de sorte que les parties terminates des
conducteurs penbtrent dans les 6videments.                      25 6.
Resistance de puissance a montage en surfa- ce selon la revendication 3,
dans laquelle la face infdrieure presente un canal central (34). 30 35 40
46 50 55 7    


