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device including a housing having signal-in means for connecting with said
first coaxial cable and first and Field of the Invention
second signal-out means for connecting with at least one of said
termination means of said second coaxial The present invention is directed
to electrical   5   cable and said plug of said third coaxial cable,
respec- equipment, and more particularly to jack assemblies  tively, said
housing also having grounding means for forconnecting two ormore cables
together for use, for  connecting to said first, second and third coaxial
example, in the telecommunications or broadcast in-  cables, said jack
device further including means for dustries.
switching an electrical signal from said first signal-out 10   means to
said second signal-out means on insertion Background of the Invention
of said plug, said jack device being characterized in that means for
conducting said electrical signal from Transmission networks for analog
signals, digital  said signal-in means to said first and second signal-
voice or digital data information are comprised in-  out means includes
first means for creating a second creasingly of a complex interconnecting
array of many   15  characteristic impedance having approximately equal
types of equipment. Because the networks tend to be  inductive and
capacitive reactive components when large and routed complexly, the various
types of   said signal-in means is connected to said first signal-
equipment provide for manageability, test, mainte-  out means and second
means for creating a third nance, reconfiguration, and growth. Typically, a
setof  characteristic impedance having approximately equal equipment is
located in each of a number of facilities,  20  inductive and capacitive
reactive components when such as telephone switching offices. The various
fa-  said signal-in means is connected to said second sig- cilities are
interconnected in any of a variety of ways  nal-out means, said first
creating means including a including coaxial cable, microwave, satellites,
etc.  first inductor, said second creating means including a A crucial
capability for any set of equipment in a  second inductor. transmission
network is the ability to cross connect  25  In one embodiment, the present
invention Is di- one piece of equipment to another. Such ability ac-
rected to a jack device for cross connecting a first co- commodates
particularly maintenance, reconfigura-  axial cable with one of second and
third coaxial tion and test functions. Cross connection is accom-  cables.
The jack device includes a housing, a mech- plished by receiving a plug or
other termination mech-  anism for conducting an electrical signal through
the anism from one cable or other carrier and connecting   30  housing, and
a mechanism for supporting the con- in a suitable fashion to another plug
or termination  ducting mechanism with respect to the housing. The
mechanism of another cable orcarrier. The cross con-  housing includes a
grounding mechanism for con- nection device may include additional access,
such  necting between the coaxial cables. The conducting as for monitoring
or testing.                      mechanism Includes a mechanism
forswitching a sig- Cross connect jack devices are known. U.S. Pa-  35  nal
from passing between the first and second co- tent 3,109,997 (Geiger) shows
a double-circuit co-  axial cables to passing between the first and third
co- axial jack. The jack provides cross connection capa-  axial cables,
while at the same time having a charao- bility upon plug removal. Upon plug
insertion, there is  teristic impedance having approximately equal induc-
termination of the idle line through a switch mecha-  tive and capacitive
reactive components. nism which firstopens the cross connected circuit and
40  It is noted that as a signal passes through various then through the
switch and a bulbous leaf spring ter-  equipments, a prime operating
parameter is the minates through a resistor to ground. As with other
matching of impedances of the equipments. Impe- known devices, Giger does
not match the inductive  dance has capacitive, inductive and resistive
compo- and capacitive reactive components of impedances   nents. Capacitive
and inductive components work to and, consequently, has a limited frequency
range and   45  cancel one another. The present invention comprises limited
versatility with respect to configuring for dif-  a jack device having a
characteristic impedance ferent situations. The present invention is
directed to  which advantageously includes approximately equal these and
other novel features.                    inductive and capacitive
reactances. In this way, the induced capacitance as a result of the
capacitor-like Summary of the Invention                      50
surfaces inherent in a switching mechanism are es- sentially neutralized.
The present invention provides a jack device for   The switching mechanism
of the present inven- cross connecting a first coaxial cable with one of
sec-  tion is preferably a unique make-before-breaktype. A ond and third
coaxial cables, said first and second co-  spring conductor having opposite
first end portions axial cables each having termination means, said  55
connected to a first central portion by first cantilever third coaxial
cable terminating in a plug, said first,  portions is held by a holding
mechanism at the first second and third coaxial cables having approximately
central portion to the shells of the housing. A some- equivalent first
characteristic impedances, said jack  what similar lever conductor having
second end por- 2    



3                   EP 0 230 746 B1                4 tions connected to a
second central portion by sec-  urational possibilities and other novel
structural rela- ond cantilever portions is also held by the holding
tionships. In addition to these various advantages mechanism. The first and
second central portions are  and objects of the invention, others are also
further spaced apart. When a plug from a coaxial cable is in-  explained
and may be better understood by reference serted into the housing, the plug
contacts one of the   5   to the following drawings and the detailed
descriptive second cantilever portions and forces a second end  matter
thereafter. portion against one of the first cantilever portions thereby
wiping along it and making contact. As the  Brief Description of the
Drawings plug continues to force the second cantilever portion, the first
cantilever portion is movedso that the appro-  10  FIGURE  Is a perspective
view of two different priate first end portion of the spring conductor
wipes  jack devices In accordance with the present in- along a conductor
now In continuity with the plug and  vention as attached to a panel, a
shell from one breaks contact from it. The switch advantageously is  of the
jack devices being exploded away from it formed to provide a wiping action
at each of the con-  while a plug is exploded away from connection tacting
surfaces. In addition, the second central por-  15  with the otherjack
device; tion is preferably connected through a resistor to the  FIGURE 2 is
a cross-sectional view taken gener- housing thereby providing a load to
ground for the cir-  ally along the transverse mid-plane of the present
cuit which is disconnected.                           invention; In another
embodiment, the conducting mecha-       FIGURE 3 is a cross-sectional view
taken along nism includes an elongate conductor member, and   20  line 3-3
of FIGURE 2; >   the supporting mechanism includes a dielectric sup-
FIGURE 4 is a cross-sectional view taken along port member having regularly
spaced cavities about    line 4-4 of FIGURE 2; the conductor member. In
this way the support mem-    FIGURE 5 is a cross-sectional view taken along
ber has a characteristic impedance which is approxi-  line 5-5 of FIGURE 2;
mately equal to the characteristic impedance of the   25  FIGURE 6 is a
cross-sectional view taken along coaxial cables.
line 6-6 of FIGURE 2; Since the space between the conducting mem-
FIGURES 7-8 are cross-sectional views illustrat- ber and the housing
Includes both the support mem-    ing front modules having one or two
sleeves in ber and regularly spaced cavities, the characteristic
accordance with the present invention; impedance may be made approximately
the same as  30   FIGURES 9 and 10 are cross-sectional views of the
characteristic impedance of the cables. This em-  a rear module in
accordance with the present in- bodiment thus not only provides for
equalizing capac-  vention illustrating several different connecting itive
and inductive reactances, but also for supporting  sleeves; the conductive
members such thatthe impedances of     FIGURE 11 is a cross-sectional view
taken gen- the supports are approximately the same as the im-  35  erally
along line 11-11 of FIGURE 1; pedance of the cables.
FIGURE 12 is a cross-sectional view taken along In yet another embodiment
of the jack device of    line 12-12 of FIGURE 1; the present invention the
housing has front and rear  FIGURE 13 Is an electrical schematic of a jack
modules. Each of the modules includes mechanism       device in accordance
with the present invention; for receiving at least one of the termination
means of  40  FIGURES 14A, 14B and 14C are illustrations of the cables. The
housing further includes a pair of    voltage phase diagrams; and shells
for fitting about portions of the modules to hold  FIGURE 15 is a graph of
representative impe- the modules together.
dance encountered by a signal passing through a The indicated housing is
particularly advanta-    jack device in accordance with the present inven-
geous because of its modular approach. The front  45  tion. module may have
either one ortwo sleeves for receiv- ing plugs. The sleeves may be of
different diameters.  Detailed Description of the Preferred Embodiment The
rear module may be formed with various types of mechanisms for receiving
the termination means of a   Referring now to the drawings wherein like
refer- particular cable. For example, it may Include one or  50  ence
numerals designate identical or corresponding two of any of a sleeve for
receiving a bayonet connec-  parts throughout the several views, and more
partic- tor, a sleeve for receiving a threaded connector, or a  ularly to
FIGURE 1, a jack device in accordance with sleeve which may be crimped onto
the coaxial or    the present Invention is designated generally as 20.
other cable. As a result, numerous configurational  Device 20 Is attached
to panel 22 with a screw 23 (see combinations may be created.
55   FIGURE 11) passing through opening 24 and thread- Thus, the present
invention, in some embodi-   ing into a hole In panel 22. Jack device 20
includes a ments, not only satisfies crucial electrical perfor-  housing
26, a conducting mechanism 28, and mech- mance parameters, but provides for
versatile config-  anism 30 for supporting conducting mechanism 28 3    



5                  EP 0 230 746 B1                6 with respect to housing
26 (see FIGURE 2). In addi-  needed to receive protuberances 272 on support
tion, jack device 20 may include a mechanism 32 for  members 252 during
assembly. The support mem- monitoring the signal passing through device 20.
bers 252 fit into passageways 72 until the inclined Monitoring mechanism 32
includes a signal conduct-  side wall of support member 252 mates with the
In- ing cable 34 extending to, for example, a connecting   5   clined wall
of passageway 72 and the protuberances jack 36 shown mounted to panel 22.
272 fit Into recesses 74 to snugly hold the support Housing 26 includes
front and rear modules 38  member 252 in the end of passageway 72. In the
re- and 40, respectively. Modules 38 and 40 have mating  glon 78 between
forward and rearward bulkheads 68 first ends 42 and 44 and opposing second
ends 46  and 70, cylinders 66 are formed as half cylinders with and 48. One
or more sleeves 50 extend outwardly  10  only the opposing halves present
The enlarged emp- from the second end 46 of front module 38. A front  ty
region 78 is then available for switch mechanism module 38 having a single
sleeve 50 is shown in FIG-  156 as discussed hereinafter. Each cylinder 66
also URE 7, while a front module 38 having two sleeves  includes a
shortrecess portion 80 atthe rearward end 50 is shown in FIGURE 8. Sleeves
50 are formed to  in order to fit into a mating recess 114 in the forward
receive a connecting plug from a coaxial cable as  15  bulkhead 98 of rear
module 40. Another recess portlo shown, for example, in FIGURE 1 at 52.
Connecting  82 is formed in the outer sidewall of cylinders 66 just sleeves
54 are attached to second end 48 of rear  rearward of forward bulkhead 68.
Recess portion 82 module 40. Jack device 20 is Intended to have two
extends along almost half the distance between for- sleeves 54 attached to
rear module 40, but as shown  ward and rearward bulkheads 68 and 70.
Relatively in FIGURES 9 and 10, the sleeves may assume vari-  20  large
rectangular openings 84 are formed in the re- ous forms. For example,
FIGURE 9 shows a conven-  cess portions 82 of each cylinder 66 and are
centered tional bayonet connector receiving sleeve 56 and a  on the
horizontal cross sectional plane of the jack de- crimp sleeve 58 wherein
the center conductorofa co-  vice 20. Recess portion 82 is formed to
received axial cable is attached to conductor 157 fastened in  ground
spring 86. Ground spring 86 has end portions rear module 40. Sleeve 58 is
crimped so as to make  25  88 (see FIGURE 1) which wrap around the
cylinders contact with and hold the shield of the cable. In FIG-  66. Each
end portion 88 includes a detent 90 which URE 10 connecting sleeve 54 is
shown in the form of  protrudes through an opening 84. When a plug 52 is a
threaded sleeve 60 for receiving a standard thread-  inserted into sleeve
50, the outer surface of plug 52 ed connector, and Is alsoshown in the form
ofa larger  contacts detent 90 and forces end portion 88 out- crimp sleeve
58'. It is understood that numerous com-  30  wardly so that a spring force
is maintained at the con- binations of one or two sleeves 50 of various
sizes  tact between ground spring 86 and the plug 52. The may be formed as
a part of front module 38 and that  center portion 92 of ground spring 86
extends be- various combinations of the numerous connecting   tween the end
portions 88 and is fastened in place sleeves 54 may be attached to rear
module 40 to give  with one of nut and bolt combinations 64. Centered at
the assembly substantial versatility with respect to  35  the forward end
of ground spring 86 is a tab 94 (see various termination mechanisms for
coaxial cables or  FIGURE 6) which is bent inwardly for the purpose of
other appropriate signal carrying mechanisms. Front  contacting a resistor
174 as discussed hereinafter. and rear modules 38 and 40 are held together
by a    Rearmodule40 also Includes a pairof parallel cy- pair of opposing
shells 62 which are attached togeth-  linders 96 held in the parallel
configuration by a for- er with a pair of nut and bolt assemblies 64 as
shown   40  ward bulkhead 98 and a rearward connecting seg- in FIGURE 1.
Front and rear modules 38 and 40, as  ment 100. Connecting segment 100
includes a pairof well as sleeves 50 and connecting sleeves 54 are pre-
spaced apart ridges 102 and 104 running transverse- ferably conductive.
ly about rear module 40. Ridges 102 and 104 have the As shown in FIGURES 1
and 2, front module 38  general shape of forward bulkhead 98 and function
In is formed as two parallel cylinders 66 are held togeth-  45  combination
with it to longitudinally retain rear mod- er In the parallel configuration
by forward and rear-  ule 40 to shells 62. Cylinders 96 have cylindrical
pas- ward transverse bulkheads 68 and 70. Each cylinder  sageways 106
extending therethrough and being ax- 66 is formed to have an essentially
cylindrical passa-  ially aligned with passageways 72 of forward module
geway 72 therethrough which is axially aligned with  38. The rearward ends
of passageways 106 are larg- any sleeve 50 extending from front bulkhead 68
on  50   er than the rest of passageways 106 and have an In- the side
opposite cylinder 66. The rearward portion of  dined frusto-conical wall
108 expanding toward the passageway 72 is inclined in a frusto-conical
shape  rearward end. As with front module 38, wall 108 has to expand toward
the rear. Just rearward of rear bulk-  a plurality of regularly spaced
axially running grooves head 70 each cylinderwall Includes a pairofrecesses
110 (see FIGURE 3). A pair of openings 112 pass 74. Also, the inclined wall
of passageway 72 includes  55  through the walls of each cylinder 96 and
are aligned a plurality of regularly spaced grooves 76 (see FIG-  with the
pair of grooves 110. Support member 250 in- URE 5). There is at least one
groove 76 running ax-  cludes a protuberance 264 which slides along ially
and aligned with each recess 74. Grooves 76 are  grooves 110 during
installation. The outer side sur- 4    



7                  EP 0 230 746 B1                8 face of support member
250 is frusto-conically shap-  connecting end 152 then a signal passes
directly ed and mates with wall 108 at the point when the pro-  through
jack device 20 along conductor 150 to signal- tuberances 264 enter into
openings 112 to retain sup-  out connecting end 152. If no plug has been
inserted port member 250 in place.                       in either
connecting and 152 or 154, then switch Forward bulkhead 98 of rearmodule 40
has a re-   5   mechanism 156 directs the signal to conductor 158 cess 114
in end 44 to receive end 42 of forward mod-  for output through inductor
159 and conductor 157 at ule 38. The outer perimeter of bulkhead 98 fits
about  signal-out connecting end 160. If jack device 20 is recess portion
80 of module 38 while the end 42 of  used as a pass through connector, then
a signal can- module 38 fits into recess 114 of rear module 40. The  not
only be input at connecting end 148 and passed rear end 48 of rear module
40 has sleeve-like flanges  10  through to connecting end 152, but also
another sig- 118 extending as projections of cylinders 96. Flanges  nal may
be input at connecting end 160 and passed 116 have thinner walls than the
ends of cylinders 96  through to connecting end 154. In that case, switch
at the end of passageways 106 so that there is a cir-  mechanism 156 would
be disconnected from both cular shoulder 118 againstwhich the end flanges
120  conducting paths. of connecting sleeves 54 butt. Flanges 116 are bent
15  If a plug is not present In connecting ends 152 and over flanges 120 to
retain connecting sleeves 54 to  154, then end portion 162 of spring
conductor 164 is rear module 40. As shown in FIGURES 1 and 12,   forced
against conductor 150 and directs the signal about the upper, inner
one-third of the cylindrical wall  through conductor 164 to opposite end
portion 166 of cylinders 96 is missing to present an open area be-  which
is likewise forced against conductor 158. If a tween forward bulkhead 98
and the forward wall 122  20  plug is inserted In connecting end 152 as
discussed of connecting segment 100. The remainder of the fac-  hereinafter
lever conductor 168 moves end portion ing walls of cylinders 96 have flat
vertical surfaces  162 of spring conductor 164 away from conductor 124 as
shown in FIGURE 12. The end of surfaces 124  150. Lever conductor 168
similarly moves end por- includes an inward projection 126 for the purpose
of  tion 166 from conductor 158 if a plug is inserted in retaining
insulating holder 128 for monitoring compo-  25  connecting end 154. In the
case when leverconductor nents as described hereinafter.
168 moves end portion 162 away from conductor 150, Forward and rear modules
38 and 40 are retained  the circuit which includes connecting end 160,
induc- together and the open spaces hereinbefore identified  tor 159,
conductor 158, end portion 166 and spring are covered by shells 62. Each
shell 62 is identical. As  conductor 164 is completed to ground 172 at end
por- shown in FIGURE 2, shell 62 includes grooves 130,  30  tion 170 and
lever conductor 168 through resistor 132 and 134. Rear bulkhead 70 of
forward module 38  174. Similarly, lever conductor 168 Includes end por-
fits in groove 130. Forward bulkhead 68 butts against  tion 176 which
functions to move switching end por- the forward end 136 of shell 62. In
this way,frontmod-  tion 166 if a plug is inserted in connecting end 154
ule 38 is prevented from moving longitudinallywith re-  and is connected to
ground 172 through resistor 174. spect to shells 62.
35      Any signal conducted along conductor 150 may Front bulkhead 98 of
rearmodule 40 fits in groove  be monitored through resistor 180 via
conductor 182. 132. Ridges 102 and 104 fit In wider groove 134. Bulk-
Resistor 180 is connected to inductor 184 via conduc- head 98 and ridges
102 and 104 in grooves 132 and     tor 186. Inductor 184 isgrounded
atconductor 188.A 134 retain rear module 40 against longitudinal move-
monitoring conductor 187 is center tapped to inductor ment with respect to
shell 62. Shell 62 also includes  40  184 and leads to connecting end 189.
front and rear posts 138 and 140, respectively. Front  It is understood
that the monitor branch of the cir- post 138 includes a forward extending
portion 142 for  cuit shown in FIGURE 13 is optional, as is connecting
fitting between cylinders 66 of module 38. Front post  end 154.
Furthermore, there are cases when a simple 138 also includes a rear groove
144 for receiving in-  pass through circuit is all that is appropriate.
sulating holding members 200 of switch mechanism   45  Several of the
conductors, the switch assembly 156 as discussed hereinafter. Rear post 140
includes  and the monitoring assembly are shown in FIGURE 2. a forward
tongue 146 for fitting into the rear end of  The conductors are discussed
further hereinafter holding members 200. Forward and rear posts 138  with
reference tosupportmembers. The switch mech- and 140 extend inwardly
sufficiently far so that they  anism 156 is shown in greater detail in
FIGURE 11. butt against one anotherwhen upper and lower shells  50  The
switch mechanism 156 includes spring conductor 62 are fastened together.
164 and lever conductor 168 as held by a holding as- sembly 190. Spring
conductor 164 is an elongated flat Electrical Circuit and Related
Assemblies        sheet having end portions 192 and a central portion 194
with cantilever portions 196 extending there- An electrical schematic of
jack device 20 is  55  between. Central portion 194 is held in a pair of
shown in FIGURE 13. Asignal is inputatsignal-in con-  aligned, facing
arcuate slots 198 in holding members necting end 148 of conductor 149 which
is also con-  200 (see FIGURE 6). Central portion 194 curves nected to
inductor 151. If a plug has been inserted in  rearwardly so that cantilever
portion 196 extends di- 5    



9                  EP 0 230 746 B1                    10 agonally
rearwardly and sidewardly. At the end of  surface of plug 52 contacts
dielectric sleeve 212 and cantilever portion 196, it mates with end portion
192  forces the cantilever portion 210 of lever conductor to extend
sidewardly and slightly forwardly to for-  168 inwardly. When end portion
206 of lever conduc- wardly extending arcuate end portion 162. Conduc-  tor
168 contacts cantilever portion 196 of spring con- tors 150 and 158 have
cylindrical portions 202 and   5   ductor 164, it forces cantilever portion
196 inwardly 204, where the arcuate end portions 162 and 166  thereby
breaking contact between arcuate end por- make contact with them. The
curvatures of the arc-  tion 162 of end portion 192 and cylindrical portion
202 uate end portions 162 and 166 are approximately per-  of conductor 150.
It is noted that end portion 206 is pendicularto the curvatures of the
cylindrical portions  arcuate and rubs along the inclined cantilever
portion 202 and 204.                                 10  196 thereby wiping
and cleaning the contacting sur- Lever conductor 168 also has end portions
206  face between the two conductors. Similarly, since and a central
portion 208 connected together by can-  end portion 192 angles forwardly
and applies a spring tilever portions 210. A dielectric sleeve 212 is
formed  force on cylindrical portion 202, when the spring force about a
segment of each of the cantilever portions  is overcome by lever conductor
168, arcuate end por- 210 to provide a surface against which plug 52 may
15  tion 162 wipes along and cleans the contacting sur- slide without
making electrical contact with levercon-  face between end portion 162 and
cylindrical portion ductor 168. Similar to spring conductor 164, the cen-
202. tral portion 208 of lever conductor 168 Is curved rear-  The
monitoring branch of the circuitshown in FIG- wardly and held by holding
members 200 in facing  URE 13, as indicated previously, is an optional fea-
slots 214. Cantilever portions 210 extend rearwardly  20  ture. With
reference to FIGURES 2 and 12, inductor and slightly sidewardly from
central portion 208. The  184 is shown. In addition, the conductors 182 and
186 end portions 206 are formed arcuately with Inward  leading to resistor
180 are indicated. Insulating holder curvatures. It is noted that central
portion 208 has up-  128 holds inductor 184 and resistor 180. Insulating
per and lower tabs 216. There are upper and lower  holder 128 has a
substantially rectangular base 232 tabs for symmetry. One of the tabs
contacts one end   25  to fit In the space between the vertical surfaces
124 of resistor 174. Tabs 216 are located along the cen-  of cylinders 96
and between forward bulkhead 98 and terline of jack device 20 and are bent
rearwardly at  wall 122 of rear module 40. A post 234 rises above the top
and bottom of central portion 208. One of tabs  base 232 and includes an
opening 236 for receiving 216 contacts one end of resistor 174 while tab 94
of  the bolt of a nut and bolt assembly 64. The bottom of ground spring 86
contacts the other end of resistor  30  base 232 and the top of post 234
contact opposite 174.                                             shells
62. Base 232 includes a plurality of either re- Holding members 200 are
identical. Each has   cesses or channels 238 for receiving prongs 240 of an
protrusions 218 slightly sidewardly from the center-  end member 242
connected to the ground wire of line of jack device 20 and openings 220 for
receiving  cable 34. One prong 244 of the plurality of prongs 240 the
protrusions 218 of the other holding member200.  35  extends through base
232 to provide a terminal for The openings are slightly off the centerline
In the  connection with conductor 188 from inductor 184. other direction
from protrusions 218. As indicated, holding members 200 have facing slots
198 for re-  Impedance Consideration ceiving spring conductor 164 and
facing slots 214 for receiving lever conductor 168. Slots 214 are forward-
40  Since jack device 20 is intended to be an inter- ly of slots 198 and an
opening 222 located between  connecting mechanism for passing a signal from
one the pairs of slots extends completely through the  transmission line to
another, a crucial consideration holding members for the purpose of
receiving the bolt  is power transmission through the connecting device. of
bolt and nut combination 64 in order to hold holding  In a direct current
circuit, power is reduced at each re- members 200 to shells 62. The forward
end of holding  45  sistive component. In an alternating current circuit,
members 200 includes a tongue 224 for fitting in  such as any circuit in
which the present jack device groove 144 of post 138 on shell 62. In a
similar fash-  20 would be used, the same is true except for the re- ion,
the rearward end of holding members 200 in-  sistive component one must
more generally consider cludes a groove 226 for receiving tongue 146 of
post  the effects of inductance and capacitance and conse- 140 of shell 62.
Holding members 200 also include  50  quently, the important parameter is
impedance. Just arms 228 which extend in both sidewardly directions  as
with any direct current circuit in going from one at the rear end of
holding members 200. A retainer  conductor to another it is important to
keep contact re- flange 230 extends in the direction of the arm on the
sistance low so that the resistance per unit length of other holding member
200. The retainer flanges 230  the conductors Is not increased at the
contact, so with prevent the end portions 206 of lever conductor 168  55
an alternating current circuit it is important to match from contacting the
end portions 192 of spring con-  the impedance from one device to another.
Since im- ductor 164.                                      pedance is
related inversely to frequency, the prob- When plug 52 is inserted in
sleeve 50, the outer  lem of matching impedance is evermore difficult as 6
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Consider the voltage diagrams in  the present invention resulted In both
capacitive and FIGURES 14A and 14B. In a simple circuit having, for
inductive reactances which approximately canceled example, simply
resistance per unit length, current  so as relatively closely to maintain
an average 75 ohm and voltage would be In phase and on a phase dia-
impedance through jack device 20. gram voltage could be represented as
shown in FIG-   5  As a confirming test, a return loss measurement URE 14A.
The power through such a simple circuit  at frequencies from 100 hertz to
600 megahertz was would be P = VI. In an alternating current circuit hav-
made. The jack device held impedance within five ing an inductor and a
capacitor as well as resistance  percent of the impedance of the connected
coaxial per unit length, the phase relationship of voltage and  cable up to
a frequency of 452 megahertz. Thus, not current is altered by the inductor
and capacitor. A   10  only has impedance been matched with the present
phase diagram of typical component voltages is illu-  jackdevice, but it
has been done so throughout awide strated in FIGURE 14B. A resolution of
the voltage as  range of frequencies. shown in FIGURE 14B is shown in
FIGURE 14C. In       When analysing the distributed effects of geom- this
case, voltage will lead current by a phase angle  etry to the contributions
to impedance, another part [rer]. With respect to powertransmission, there
would be  15  of jack device 20 which should be carefully consid- loss due
to the reactive components, namely, the in-  ered are the support
structures between the signal ductor and the capacitor which have caused
the    carrying conductors and the ground mechanism, pre- phase difference
between the voltage and current. In  ferably the conductive housing of
present jack device otherwords, V = [err] orvoltage would have to be  20.
In a cable, the impedance between a conductor increased by a factor of
1/cos[err]to obtain the same   20  and a coaxial shield depends on the
distance be- output power as that of the simple circuit described  tween
the two items. If a substance other than air is with respect to FIGURE 14A.
The mismatch of reac-  inserted somewhere between the two items, for ex-
tive components has thus caused a power loss in   ample, to hold the
central conductor with respect to transmission.
the outer shield, then a dielectric constant somewhat The present invention
has addressed notonlythe   25  less efficient than air has been introduced
and a dif- performance parameter of impedance matching, but  ferent
Impedance results. Prior art connectors show has also matched capacitive
and inductive reactanc-  solid disk-like support members between a central
es so as to keep the voltage and current in phase  conductor and an outer
conductive housing. In its through the jack device and thereby reduce any
reac-  form described herein the present invention is not tive power loss.
The present invention represents a   30  only recognition of the
possibility of varying the dis- recognition not only of the necessity to
match impe-  tance between the central conductor and the wall of dances
from one conductive component to another   the housing, orvarying the
substance forthe support throughout the transmission circuit in the jack
device,  member thereby varying the dielectric constant, but but also of
the desirability to equalize inductive and  is also recognition of the
advantage which is achiev- capacitive components of the impedance. For
exam-  35  able by using support members of geometries which ple, the end
portion 192 of spring conductor 164 in  incorporate both a dielectric
material and air cavities switch mechanism 158 and the cylindrical portion
202  between the central conductor and the wall of the of conductor 150
provides surfaces of a type com-  conductive housing. monly found in
capacitors. Consequently, there is an  Conductor 149 is supported by
support member induced capacitive effect in jack device 20 as a result  40
246 with respect to connecting sleeve 54 and is fur- of the relationship of
the switch surfaces. To counter-  ther supported by support member 250 with
respect act the capacitive reactance Introduced by those sur-  to rear
module 40. Conductor 150 is supported by faces, an inductor 151 is
Introduced between conduc-  support member 252 with respect to front module
38. tors 149 and 150. Similarly, inductor 159 is installed  Conductors 157
and 158 in theothercylinders of front between conductors 157 and 158 to
provide inductive  45  and rear modules 38 and 40 are similarly supported.
reactance to counter the capacitive reactance of the  Conductor 149 has a
connecting end 148 for receiving other side of spring conductor 164.
a straight conductor of a mating plug. Conductor 149 To determine the
success of the indicated con-  also has a knurled portion 254 as well as
enlarged cept, an RG 59 B/U 75 ohm coaxial cable was con-  ends at the rear
end of support member 246 and the nected to incoming connecting end 148 and
a preci-  50  front end of support member 250 in order to rigidly re- sion
75 ohm termination device was connected to   tain conductor 149 to support
members 246 and 250 connecting end 160. Atime domain reflectometerwas  and
keep the conductors centered with respect to then appropriately connected
to the coaxial cable. As  sleeve 54 and cylindrical passageway 106.
Similarly, a signal was transmitted, the graph of FIGURE 15  conductor 150
has a forward end shaped to receive showing the impedance characteristics
of the circuit  55   a straight conductorand has a knurled portion 256 for
was developed. Rises above the straight 75 ohm line  making good mechanical
contact with support mem- are due to inductive reactance, while rises below
the  ber 252 and keeping conductor 150 centered with re- line are due to
capacitive reactance. It is noted that  spect to cylindrical passageway 72
and cylindrical 7    



13                 EP0230746B1                    14 passageway 106 offront
and rear modules 38 and 40.  conductor 164 and lever conductor 168. The
housing Asshown in FIGURES 3 and 4, support members   of jack device 20 is
conductive and is electrical 246 and 250 are shaped similarly. Consider
support  ground. With plug 52 installed, a signal passes from member 250.
Support member250 hasa central core  conductor 149 through Inductor 151 to
conductor 150 258 with an axial opening for receiving and holding   5   and
plug 52. The outer shell of plug 52 is grounded by conductor 149. A
plurality of spokes 260 extend radi-  springing detent 90 of ground spring
86 outwardly. ally outwardly from core 258. The ends of each spoke  In a
jack device 20 having a second sleeve 50 In 260 fit into one of the grooves
262 in the wall of cylin-  front module 38, a plug inserted therein would
func- der 96. An opposing pair of spokes 260 each have a  tion similar to
insertion of plug 52 as just described. protuberance 264 for fitting into
the openings 112 in  10  In that case, however, signals from the cables
con- the wall of cylinder 96. It is noted that the air spaces  nected to
the connecting sleeves 54 would pass di- between spokes 260 preferably have
a wedge-type  rectly through to cables connected to the connecting shape,
are located in a space defined by the opposite  sleeves 50. ends of support
member 250 and the wall of cylinder  Jack device 20 may also include a
monitoring cir- 96, and are regularly spaced about core 258.  15  cuit for
recreating an input signal or for other purpos- Support member 252 has a
somewhat different   es. If a plug is inserted in jack 36, any signal being
shape as shown in FIGURE 5. Support member 252   conducted along conductor
149 passes through in- has a central core 266 and an outer ring 268 concen-
ductor 151 to resistor 180, Inductor 184 and out on tric with the central
core 266 with the plurality of  conductor 187 of cable 34 tojack 36. Signal
amplitude spokes 270 extending between core 266 and ring  20  is
appropriately small so as not to affect power trans- 268. Again, a pair of
protuberances 272 are formed  mission. opposite from one another on the
outer side of ring  As discussed hereinbefore, the jack device 20 268 and
are aligned with grooves 76 in passageway  described takes uniquely into
account impedance 72 and project into recesses 74. The air cavities 274
matching characteristics of the support member for are regularly spaced
about central core 266 and form   25  the conductors and also matches
impedance in a way a portion of a wedge-like shape.                 which
results in approximately equivalent inductive It is noted that the
described form of the present  and capacitive reactances. The jack device
not only invention makes It possible to use a desired material  provides
for superior electrical performance, but also having a given dielectric
constant while yet achieving  provides superior versatility with respect to
a variety impedance matching simply by designing a shape to  30  of
configurations and, consequently, applications. Include sufficient
regularly spaced air cavities in or-  The housing is modular. The forward
module 38 may der to alter the effective insulating quality of the sup-
include one or more sleeves 50 of various diameters. port member.
Rear module 40 may include various connecting sleeves 54. Uses range from
direct pass through to Use                                         35
patching in another line and terminating the output line through a resistor
to ground, as well as to moni- Jack device 20 is ordinarily attached to a
panel 22  toring. Other uses and applications have also been in- with one
or more screws 23. Depending on the types  dicated. of connecting sleeves
54 used at the rear end of rear- ward module 40, appropriate plugs,
connectors orter-  40 mination devices are installed thereto. Assuming then
Claims that a coaxial connection is made to both connecting sleeves 54on
rearmodule40, a signal-in at conductor  1. Ajack device for cross
connecting a first coaxial 149 passes through inductor 151 and conductor
150    cable with one of second and third coaxial cables, to spring
conductor 164 of switch mechanism 156.  45  said first and second coaxial
cables each having From spring conductor 164, the signal continues
termination means, said third coaxial cable ter- along conductor 158 and
through inductor 159 to con-  minating in a plug, said first, second and
third co- ductor 157 and then to the connected cable.          axial cables
having approximately equivalentfirst If a plug 52 is inserted In sleeve 50
of forward  characteristic Impedances, said jack device in- module 38, plug
52 contacts dielectric sleeve 212 and   50  cluding a housing (26) having
signal-in means forces end portion 206 of lever conductor 168 against
(148) for connecting with said first coaxial cable cantilever portion 196
of spring conductor 164. Before  and first (160) and second (152)
signal-out arcuate end portion 162 of end portion 192 of spring  means for
connecting with at least one of said ter- conductor 164 breaks contact with
cylindrical portion  mination means of said second coaxial cable and 202 of
conductor 150, end portion 206 makes contact  55  said plug of said third
coaxial cable, respectively, with cantilever portion 196. In this way, the
circuit in-  said housing also having grounding means (172) cluding
conductor 157, inductor 159, conductor 158  for connecting to said first,
second and third co- terminates to ground through resistor 174 via spring
axial cables, said jack device further including 8    



passageway 106 of front and rear modules 38 and 40.  conductor 164 and
lever conductor 168. The housing As shown In FIGURES 3 and 4, support
members  of jack device 20 is conductive and is electrical 246 and 250 are
shaped similarly. Consider support  ground. With plug 52 installed, a
signal passes from member 250. Support member 250 has a central core
conductor 149 through inductor 151 to conductor 150 258 with an axial
opening for receiving and holding   5   and plug 52. The outer shell of
plug 52 is grounded by conductor 149. A plurality of spokes 260 extend
radi-  springing detent 90 of ground spring 86 outwardly. ally
outwardlyfrom core 258. The ends of each spoke   In a jack device 20 having
a second sleeve 50 in 280 fit into one of the grooves 262 in the wall of
cylin-  front module 38, a plug inserted therein would funo- der 96. An
opposing pair of spokes 260 each have a  tion similar to insertion of plug
52 as just described. protuberance 264 for fitting into the openings 112 in
10  In that case, however, signals from the cables con- the wall of
cylinder 96. It is noted that the air spaces  nected to the connecting
sleeves 54 would pass di- between spokes 260 preferably have a wedge-type
rectly through to cables connected to the connecting shape, are located in
a space defined by the opposite  sleeves 50. ends of support member 250 and
the wall of cylinder  Jack device 20 may also include a monitoring cir- 98,
and are regularly spaced about core 258.  15  cuit for recreating an input
signal or for other purpos- Support member 252 has a somewhat different
es. If a plug is inserted in jack 36, any signal being shape as shown in
FIGURE 5. Support member 252    conducted along conductor 149 passes
through in- has a central core 266 and an outer ring 268 concen-  ductor
151 to resistor 180, inductor 184 and out on tric with the central core 266
with the plurality of  conductor 187 of cable 34 to jack 36.Signal
amplitude spokes 270 extending between core 266 and ring  20  is
appropriately small so as not to affect power trans- 288. Again, a pair of
protuberances 272 are formed  mission. opposite from one another on the
outer side of ring  As discussed hereinbefore, the jack device 20 268 and
are aligned with grooves 76 in passageway  described takes uniquely into
account impedance 72 and project into recesses 74. The air cavities 274
matching characteristics of the support member for are regularly spaced
about central core 266 and form   25  the conductors and also matches
impedance in a way a portion of a wedge-like shape.                  which
results in approximately equivalent inductive It is noted that the
described form of the present  and capacitive reactances. The jack device
not only invention makes it possible to use a desired material  provides
for superior electrical performance, but also having a given dielectric
constant while yet achieving  provides superior versatility with respect to
a variety impedance matching simply by designing a shape to  30  of
configurations and, consequently, applications. include sufficient
regularly spaced air cavities in or-  The housing is modular. The forward
module 38 may der to alter the effective insulating quality of the sup-
include one or more sleeves 50 of various diameters. port member.
Rear module 40 may include various connecting sleeves 54. Uses range from
direct pass through to Use                                          35
patching in another line and terminating the output line through a resistor
to ground, as well as to moni- Jack device 20 is ordinarily attached to a
panel 22  toring. Other uses and applications have also been in- with one
or more screws 23. Depending on the types  dicated. of connecting sleeves
54 used at the rear end of rear- ward module 40, appropriate plugs,
connectors orter-  40 mination devices are installed thereto. Assuming then
Claims that a coaxial connection is made to both connecting sleeves 54 on
rear module 40, a signal-in at conductor  1. Ajack device for cross
connecting a first coaxial 149 passes through inductor 151 and conductor
150    cable with one of second and third coaxial cables, to spring
conductor 164 of switch mechanism 156.  45  said first and second coaxial
cables each having From spring conductor 164, the signal continues
termination means, said third coaxial cable ter- along conductor 158 and
through inductor 159 to con-  minating in a plug, said first, second and
third co- ductor 157 and then to the connected cable.          axial cables
having approximately equivalentfirst If a plug 52 is inserted in sleeve 50
of forward  characteristic impedances, said jack device in- module 38, plug
52 contacts dielectric sleeve 212 and   50  cluding a housing (26) having
signal-in means forces end portion 206 of lever conductor 168 against
(148) for connecting with said first coaxial cable cantilever portion 196
of spring conductor 164. Before  and first (160) and second (152)
signal-out arcuate end portion 162 of end portion 192 of spring  means for
connecting with at least one of said ter- conductor 164 breaks contact with
cylindrical portion  mination means of said second coaxial cable and 202 of
conductor 150, end portion 206 makes contact  55  said plug of said third
coaxial cable, respectively, with cantilever portion 196. In this way, the
circuit in-  said housing also having grounding means (172) cluding
conductor 157, inductor 159, conductor 158  for connecting to said first,
second and third co- terminates to ground through resistor 174 via spring
axial cables, said jack device further including 8    15                 EP
0 230 746 B1 



means (156) for switching an electrical signal     conductive paths, said
first path extending be- from said first signal-out means (160) to said
sec-  tween said signal-in means (148) and said first ond signal-out means
(152) on insertion of said   signal-out means (160), said first path being
in plug, said jack device being characterized in that  electrical
communication with first (149) and sec- means (149, 151, 150, 156, 158,
157, 159) for   5  ond (157) central conductors, said second path
conducting said electrical signal from said signal-  extending between said
signal-in means (148) in means to said first and second signal-out
and said second signal-out means (152), said means includes first means for
creating a second   second path also including said first (149) central
characteristic impedance having approximately      conductor, said
conducting means including equal inductive and capacitive reactive compo-
10  switching means (156) for closing electrical con- nents when said
signal-in means is connected to   tinuity (157, 159, 158, 166, 164) of said
second said first signal-out means and second means for   conductor (157)
to ground (172) before opening creating a third characteristic impedance
having   electrical continuity in said first path on insertion
approximately equal inductive and capacitive re-   of said plug. active
components when said signal-in means is  15 connected to said second
signal-out means, said  6. The device in accordance with claim 5 wherein
first creating means including a first inductor    said conducting means
further includes third (159), said second creating means including a
(158) and fourth (150) conductors,said third con- second inductor (151).
ductor (158) forming a portion of said first path, 20     said fourth
conductor (150) forming a portion of 2. The device in accordance with claim
1 wherein      said second path, said switching means including said
housing includes a plurality of passageways   spring means (164) for
conductively connecting (72) having walls, said passageways for extend-
said third and fourth conductors and lever means ing between said signal-in
means (148) and said   (168) for forcing said spring means to separate
first (160) and second (152) signal-out means,  25  from one of said third
and fourth conductors. and wherein said conducting means includes an
elongated conductor member (149) and said sup-  7. The device in accordance
with claim 6 wherein porting means includes a dielectric supportmem-   said
lever means is conductive and wherein said ber (250), for supporting said
conductor member,  switching means further includes an electrical re-
having opposite ends and an outeredgeforfitting   30  sistor (174) between
said lever means and said against a wall of said housing, and having a
plur-  housing. ality of cavities between said conductor member and said
wall, such that said jack device has said  8. The device in accordance with
claim 6 or claim 7 second characteristic impedance.
wherein said lever means is conductive and in- 35      dudes means (206)
for making electrical contact 3. The device in accordance with claim 2
wherein      with said spring means before said spring means said support
member (250) is formed to include     is forced to separate from one of
said first and a core (258) for holding said conductor member     second
conductors. (149) and a plurality of spokes (260) extending from said core
to said one of said walls of said  40  9. The device in accordance with any
one of claims housing.                                           6 to 8
wherein said switching means (156) in- cludes means (190) forholding said
spring means 4. The device in accordance with claim 2 or claim 3   (164)
and said lever means (168) to said housing wherein said one wall of said
one of said passa-  (26), wherein said third and fourth conductors geways
(72) is conically inclined and further in-  45  have cylindrical portions,
and wherein said spring cludes a pair of longitudinally-extending, oppos-
means includes an elongated first sheet member, ing grooves (76) therein,
each of said grooves in-  said first sheet member having arcuate first end
cluding a recess (74) therein, and wherein said    portions (162, 166) for
contacting said cylindrical support member has an outer edge with a pair of
portions (202, 204), the curvatures of said first protuberances (272), one
of said protuberances  50  end portions being approximately perpendicular
being on a side of said edge opposite the other,   to the curvatures of
said cylindrical portions, said whereby said protuberances slide in said
grooves  first sheet member having a first central portion during assembly
and fit into said recesses there-  (194) for being held atafirst location
by said hold- by retaining said supportmember in said housing.  ing means
and first cantilever portions (196) for 55      connecting said first
central portion to said first 5. A jack device in accordance with claim 1
wherein   end portions, each of said first end portions being said
conducting means includes first (149, 151,    shaped so as to wipe along
one of said cylindrical 156, 158, 159, 157) and second (149, 151, 150)
portions when said lever means forces against 9    one of said first
cantilever portions.         Patentansprfche 



10. The device In accordance with claim 9 wherein  1.
Steckbuchsenvorrichtung zum Kreuzverbinden said lever means includes a
second sheet mem-      eines ersten Koaxialkabels mit elnem zweiten ber
with arcuate second end portions (206) for   5  oder dritten Koaxialkabel,
wobel das erste und contacting the cantilever portions (196) of said
daszweite KoaxialkabelJeweilsAbschlufgeinrich- spring means, said second
sheet member having     tungen haben, wobei das dritte Koaxialkabel in a
second central portion (208) for being held at a  einem Steckerendet, wobel
das erste, das zweite second location by said holding means (190) and
und das dritte Koaxialkabel ungeflahr iquivalente second cantilever
portions (210) for connecting   10   erste charaiteristische Impendanzen
haben, wo- said second central portion to said second end     bel die
Steckbuchsenvorrichtung eln Gehiause portions, said second location being
spaced from  (26) unfaSt, des eine Signaleingangseinrichtung said first
location, each of said second end por-  (148) zum Verbinden mit dem ersten
Koaxialka- tions being shaped so as to wipe along one of      bel und erste
(160) und zweite (152) Signalaus- said first cantilever portions when one
of said  15  gangselnrichtungen zum Verbinden mit zumin- second cantilever
portions is forced by said plug  dest elner der Abschluleinrichtungen des
zwel- to move one of said second end portions against    ten Koaxialkabels
bzw. des Steckers des dritten one of said first cantilever portions.
Koaxialkabels aufweist, wobel des Gehause auch elne Erdungseinrichtung
(172) zum Verbin- 11. Thedevice in accordancewith claim 9 or claim 10   20
den mitdem ersten, demzweiten und dem dritten wherein said holding means
includes a pair of in-  Koaxialkabel aufweist, wobei die Steckbuchsen-
terconnecting insulating holding members (200),    vorrichtung auSerdem
eine Einrichtung (158) each of said support members including a first
zum Umschalten eines elektrischen Signales von slot (198) for receiving the
first central portion of  der ersten Signalausgangseinrichtung (160) zu
said first sheet member and a second slot (214)  25  der zweiten
Signalausgangseinrichtung (152) for receiving the second central portion of
said   beim EinfGhren des Steckers aufweist, wobei die second sheet member,
said first slots facing one   Steckbuchsenvorrichtung dadurch gekennzelch-
another, said second slots facing one another.     net ist daB
Einrichtungen (149, 151, 150, 156, 158, 157, 159) zum Leiten des
elektrischen Si- 12. The device in accordance with any one of claims   30
gnales von der Signaleingangseinrichtung zu der 9 to 11 wherein said
holding means includes arm    ersten und der zwelten Signalausgangseinrich-
means (228) for preventing said second end por-   tung, elne erste
Einrichtung umfalen, um eine tions from contacting said first end portions.
zweite charakteristische Impedanz mit ungefahr gleichen induktiven und
kapazitiven reaktiven 13. The device in accordance with any one of claims
35  Komponenten zu erzeugen, wenn die Signalein- 9 to 12 wherein one (166)
of said first end por-   gangselnrichtung mit der ersten Signalaus- tions
of said first sheet member of said spring    gangseinrichtung und der
zweiten Einrichtung means and said third conductor (158) create a ca-   zum
Erzeugen elner dritten charakteristischen pacitive reactance, said
conducting means fur-    Impedanz verbunden ist, die ungefahr gleiche in-
ther including an inductor (159), said inductor be-  40  duktlive und
kapazitive reaktive Komponenten ing connected between said second (157) and
hat, wenn die Signaleingangselnrichtung mit der third (158) conductors and
having an inductive re-  zwelten Signalausgangselnrichtung verbunden
actance approximately equal to said capacitive    ist, wobei die erste
Erzeugungseinrlchtung einen reactance.
ersten Induktor (159) umfagt und wobel die zwei- 45     te
Erzeugungseinrichtung elnen zweiten Induktor 14. Ajack device according to
any one of claims 1 to  (151) umfaSt. 13 comprising monitoring means
including means sized to accommodate insertion of said   2. Vorrichtung
gemig Anspruch 1, wobei das Ge- plug, said conducting means including means
hause eine Vielzahl von Durchgangen (72) mit (149, 151, 180, 184, 187) for
electrically connect-  50  Wanden aufweist, wobel die Durchgange sich iong
said monitoring means and said signal-in      zwischen der
Signa5elngangselnrichtung (148) means and including components having an
elec-     und der ersten (160) und zweiten (152) Signal- trical resistance
(180) selected to receive a signal  ausgangseinrichtung erstrecken, und
wobei die from said signal-in means upon insertion of said  leitende
Einrlchtung sin verlangertes Leiterglied plug into said monitoring means
without breaking  55  (149) aufweist und wobel die tragende Einrich- a
signal from said signal-in means to said signal-  tung ein dlelektrisches
Tragerglied (252) umfaSt, out means.
um das Leiterglied zu tragen, das gegeniberlie- gende Enden und elne Au~ere
Kante zum Befe- 10    19                 EP 0 230 746B1 S20    llll c
LlMl stigen gegon eine Wand des Gehauses hat, und       non. das sine
Vielzahl von Aussparungen zwischen 



dem Leitergiled und der Wand hat, so daa die   7. Vorrichtung
gemAllAnspruch 8, wobei die Hebel- Steckbuchsenvorrichtung die zwelte
charakteri-    einrichtung leitend let und wobei die Schaltein- stische
Impedanz hat.                      5       richtung aullerdem oenen
elektrischen Wider- stand (174) zwlschen der Hebeleinrichtung und 3.
Vorrichtung gemr& Anspruch 2, wobei des Tra-       dem Gehause aufweist.
gerglled (250) so gebildet lst, dal3 es einen Kern (258) zurn Halten des
Leltergliedes (149) und ei-  a  Vorrichtung gemrAIAnspruch 6 oder 7, wobei
die no VleIzahl von Speichen (260) aufweist, die sich   *o
Hebeleinrichtung leitend let und eine Einrichtung von dem Kern zu einer der
Wande des Gehauses      (206) zum Herstellen sines elektrischen Kontak-
erstrecken.                                       tea mit der
Federeinrichtung aufweist, bevor die Federeinrichtung gezwungen et, sich
von dem 4. Vornichtung gemrB Anspruch 2 oder 3, wobel die     ersten oder
dom zweiten Leiter zu trennen. sine Wand sines der DurchgAnge (72) konisch
15 geneigt !st und auaerdem ein Paar sich longitu-  9. Vorrichtung gernmlr
elnem derAnsprflche 6 bis 8, dinal erstreckender gegenflberliegender Nuts
wobel die Schalteinrichtung (156) sine Einrich-
(76)darinaufweiat,woboijedederNuteeineAus-        tung (190) aufweist, urn
die Federeinrichtung nehmung (74) darin aufweist und wobel das Tra-
(164) und die Hebeleinrichtung (168) an dem Ge- gerglied sine autere Kante
mit einem Paar von   20  hause (26) zu halten, wobei die dritten und vier-
Vorsprflngen (272) hat, wobeioinerderVorsprOn-    ten Lelterzylindrische
Abschnitte haben, und wo- ge auf einer Selte der Kanto gegenflberliegend
be! die Federeinrichtung ein verlAngertes erstes der anderen bst, wodurch
die Vorsprfunge in die    Blattglied aufwebst, wobei das orate Blattglled
ge- Nuts wahrend dem Zusammenbau gleften und in        bogene orate
Endabschnitte (162,166) zum Kon- die Ausnehmungen passen, wodurch das
Trager-  25  taktieren der zylindrischen Abschnitte (202,204) glied in dem
Gehause gehalten wird.                hat, wobel die Krummungen der ersten
Endab- schnitte ungefahrsenkrechtzu den Kriimmungen 5.
Steckbuchsenvorrichtung gemra  Anspruch 1,         der zylindrischen
Abschnitte sind, wobei das er- wobei die leitende Elnrichtung orate (149,
151,    ste Blattglled eonen ersten zentralen Abschnitt 156, 158, 159, 157)
und zweibt (149, 151, 150)  30  (194) aufweist, urn an siner ersten Stelle
durch leitende Pfade aufwoist, wobel sich der rstate     die
Halteeinrichtung und orate Auslegerabschnit- Pfad zwischen der
Signaleingangselnrichtung       to (196) gehalten zu werden, urn den ersten
zen- (148) und der ersten Signalausgangseinrichtung     tralen Abschnitt
mit den ersten Endabschnitten (160) erstreckt, wobel der erste Pfad in
elektri-  zu verbinden, wobel jeder der ersten Endab- scher Verbindung mit
den ersten (149) und zwei-  35  schnitteso geformt ist, da oer lings elnern
derzy- ten (157) zentralon Leitern let, wobei sich der   lindrischen
Abschnitto reibt, wenn die Hebelein- zweite Pfad zwischen der
Signaleingangseinrich-   richtung gegen einen der ersten Auslegerab- tung
(148) und der zweiten Signalausgangsein-     schnittb dringt. richtung
(152) erstreckt, wobei der zweite Pfad auch den ersten (149) zentralen
Leibtr aufwelst,  40  10. Vorrichtung gemaSAnspruch 9, wobel die Hebol-
wobei die leibtnde Einrichtung sine Schalteinrich-  einrichtung sin zweites
Blattglied mit gebogenen tung (156) aufweist, um rine elektrische Konti-
zweiten Endabschnitten (206) aufweist, urn die nuitat (157, 159, 158,166,
164) des zwelten Lei-  Auslegerabschnitte (196) der Federeinrichtung ters
(157) zur Erde (172) zu schliegen bevor die   zu kontaktieren, wobei das
zweibt Blattglied ei- elektrische Kontinuitit In dem ersatn Pfad belm   46
nen zweiten zentralen Abschnitt (208) hat, um an Einfrihren des Steckers
gedffnet wird.             einer zweiten Stelle durch die Halteeinrichtung
(190) und zweite Auslegerabschnittb (210) gehal- 6. Vorrichtung In
Obereinstimmung mitAnspruch 5,      ten zu werden, um den zweitn zentralen
Ab- wobel die leitende Einrichtung auaordem dritte    schnitt mit den
zwelten Endabschnitten zu ver- (158) und vierte (150) Leiter aufweist,
wobei der  6o  binden, wobol die zweite Stelle von der ersten dritte Leiter
(158) einen Abschnitt des ersten Pfa-  Stello beabstandet ist, wobei jeder
der zweiten des bildet, wobei der vierte Leiter (1 50) elnen Ab-
Endabschnitte so geformt ist, daB erlings elnern schnltt des zweiten Pfades
bildet, wobel die       der ersten Auslegerabschnitte reibt, wenn einer
Schalteinrichtung eine Federeinrichtung (184)     der zweiten
Auslegerabschnitte durch den zum leitenden Verbinden des dritten und
vierten  56  Steckergezwungen lrt, einen derzweiten Endab- Leiters und sine
Hebeloinrichtung (168) auf-      schnitte gogen oinen der ersten
Auslegerab- weist, urn die Federeinrichtung dazu zu zwingen    schnittb zu
bewegen. sich von dom dritten odor vierntn Leiter zu tren-    21
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C   L  M   S   * 11. Vorrichtung gomAi% Anspruch 9 oder 10, wobei
moyens (148) d'entr6ede signauxdestin6s Aetre die Halteeinrichtung ein Paar
verbindender iso-  rell6s audit premier cAble coaxial et des premiers 



lierender Halteglieder (200) aufweist, wobel Je-  (160) et seconds (152)
moyens de sortie de si- des des Tragerglieder einen ersten Schlitz (198)
gnaux destines A etre reli6s A au moins un ele- zum Aufnehmen des ersten
zentralen Abschnit-   5  ment parmi un desdits moyens de terminaison tea
des ersten Blattgliedes und eonen zweiten    dudit deuxibm cAble coaxial et
ladite fiche dudit Schlitz (214) zum Aufnehmen des zweiten zen-
troisibme cable respectivement, ledit boltler tralen Abschnittes des
zweiten Blattgiiedes auf-  ayant aussi des moyens de miss A la torre (172)
welst, wobei die ersten Schlitze einander gogen-  destines A etre rellis
auxdits premier, deuxibme Oberstshen und wobel die zwelten Schlitze sin-
10  et troisibme cAbles coaxiaux, ledit dispositif A ander
gegenflberstehen.                          jack comportant en outre des
moyens (156) pour commuter un signal electrique depuis lesdits pre- 12.
Vorrichtung gemal& einem der Ansprflche 9 bis    miers moyens de sortie de
signaux (1 60) vers les- 11, wobel die Halteeinrichtung Arme (228) auf-
dits seconds moyens de sortie de signaux (152) weist, um zu verhindern, daB
die zweiten Endab-  15  lor de l'Insertion de ladite fiche, ledit
dispositif schnittb die ersten Endabschnitte kontaktieren.  Ajack etant
caracterise en ce quo des moyens (149,151, 150,156,158,157,159)
pourconduire 13. Vorrichtung gemAB einem der Ansprflche 9 bis    ledit
signal 6lectrique depuis lesdits moyens 12, wobei einer (166) der ersten
Endabschnitte   d'entr6e de signaux vers lesdits premiers et se- des ersten
Blattgliedes der Federeinrichtung und  20  conds moyens de sortie de
signaux comportent der dritte Leiter (158) eine kapazitive Reaktanz
despremiers moyens pourcresrunesecondeim- erzeugen, wobei die
Leitereinrichtung au~erdem   pedance caracteristique ayant des composantes
enen Induktor (159) aufweist, wobei der lnduktor  reactive, inductive et
capacitive approximative- zwischen dem zweiten (157) und dem dritten
ment egales loreque lesdits moyens d'entr6e de (158) Leiter verbunden ist
und eine Induktive Re-  25  signaux sont relies auxdits premiers moyens de
aktanz hat, die ungefAhr gleich der kapazitiven  sortie de signaux et des
seconds moyens pour Reaktanz isL                                     crter
une trobsieme impedance caracthrlstique ayant des composantes reactive,
inductive et ca- 14. Steckbuchsenvorrichtung gemal elnem der An-
pacitive approximativement egales lorsque les- sprfiche I bhi 13, die eine
Oberwachungsein-  30  dits moyens d'entree de signaux sont relies aux-
ricbtung aufwelst, die eine Einrichtung aufweist,  dits seconds moyens de
sortie de signaux, les- die so bemessen ist, daB sle das Einfiigen des
dits premiers moyens pour crter comportant un Stockers aufnehmen kann,
wobei die leltende      premier inducteur (159), et lesdits seconds
Einrichtung eine Elnrichtung (149,151, 180,184,  moyens pour creer
comportant un second induc- 187) aufweist, um elektrlsch die Oberwachungs-
3S  teur (151). einrichtung und die Signaleingangseinrichtung zu verbinden,
und Komponenten aufweist, die ei-  2. Dispositif selon la revendication 1,
dans lequel le- nen elektrischen Widerstand (180) haben, der so  dit
bottier comporte plusieurs passages (72) ausgewAhit ist, daBl ein Signal
von der Signalein-  comportant des parois, lesdits passages s'eten-
gangseinfichtung nach Einfflhren des Steckers In  40  dant entre leadits
moyens d'entree de signaux die Oberwachungseinrichtung empfangen wird,
(148) et lesdits premiers (160) et seconds (152) ohne ein Signal von der
Signalelngangseinrich-   moyens de sortie de signaux, et dans lequel les-
tung zu der Signalausgangseinrichtung zu unter-  dits moyens pour conduire
comportent un e16- brechen.                                         ment
conducteur allong6 (149) et lesdits moyens 45      de support comportent un
element de support dielectrique (250), destine A supporter ledit ele-
Revendicatlons                                       ment conducteur,
ayantdes extrhmites opposees et un bord ext~rleurdestIn6 A etre agence
contre 1. Dispositif A jack pour l'interconnexion d'un pro-  une paroi
dudit boltier, et comportant plusieurs mier cable coaxial avec un deuxibme
cAble  5o    cavites situees entre ledit element conducteur et coaxial ou
un troisieme cAble coaxial, lesdits pre-  ladite paroi, do tells sorts quo
ledit dispositif A mier et deuxilme cAbles coaxiaux ayant chacun    jack
ait ladite seconds impedance caracteristi- des moyens de terminaison, ledit
troisilme cAble  que. coaxial se terminant par une fiche, leadits pre-
mier, deuxieme et troiesme cAbles coaxiaux  ss  3. Dispositifsalon la
revendication 2, dans lequel ls- ayant des premibres impedances
caracteristi-     dit element de support (250) est forme pour rece- ques
approximativement equivalentes, ledit die-  voir un noyau (258) destine A
malntenir ledit ele- positif aijack comportant un boltier (26) ayant des
ment conducteur (149) et plusleurs rayons (280) 12    23
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Apartir dudit noyau vers la premlere    comportent en outre une resistance
6lectrique desdites parois dudit boftier.                     (174) agencee
entre lesdits moyens formant le- 



vier et ledit bottler. 4. Dispositif selon la revendication 2 ou 3, dans
le- quel ladite premiere parol dudit premier desdits   5   8. Dispositif
selon la revendication 6 ou 7, dans le- passages (72) est inclin6e de
manibre conique et   quel lesdits moyens formant levier sont conduc-
comporte en outre une paire de gorges opposees     tours et comportent des
moyens (206) pour r6a- (76) s'6tendant longitudinalement dans celle-c,
llser le contact 6lectrique avec lesdits moyens chacune desdites gorges
comportant une cavit6      formant ressort avant que lesdits moyens for-
(74) agencee dans celle-cl, et dans lequel ledit  10  mant ressort ne
solent amen6s ase s6parer de 6lement de support a un bord ext6rieur muni
I'un dudit premier conducteur ot dudit second d'une pairs de protuberances
(272), 1une desdi-    conducteur. tes protuberances etant situee sur un
cote dudit bord oppos6 a l autre, de sorte quo lesdites pro-  9. Disposatif
selon l'une quelconque des revendica- tub6rances coulissent dans lesdites
gorges pen-  15  tions 6 A 8 dans loquel lesdits moyens de commu- dant
l'assemblage et s'adaptent a l intrieur des-  tation (15) comportent des
moyens (190) pour dites cavites pour retenir ainsi ledit el6ment de
maintenir lesdits moyens formant ressort (184) et support dans ledit
boltler.                        lesdits moyens formant levier (188) sur
ledit bot- tier (28), dans lequel led it troisieme conducteuret 5.
Diapositifijack selon la revendication 1, dans le-  20  ledit quatrieme
conducteur ont des parties cylin- quel lesdits moyens pour conduire
comporent un     driques, et dans lequel lesdits moyens formant premier
(149, 151, 156, 158, 159, 157) at un se-   ressort comportent un premier
el6ment formant cond (149, 151, 150) trajets conducteurs, ledit    lame
allongde, ledit premier element formant premier trajet s'etendant entre
lesdits moyens     lame ayant des premieres parties d'extremit6 d'entree de
signaux (148) et lesdits premiers  25  (162, 166) en arc de cercie
destin6es A venir en moyens de sortie deosignaux (160), ledit premier
contact avec lesdites parties cylindriques (202, trajet etant en
communication 6lectrique avec le   204), lea oourbures desdites premieres
parties premier conducteur central (149) et le second      d'extr6mie 6tant
approximativement perpendi- (157) conducteur central, ledit second trajet
culaires aux courbures desdites parties cylindri- s'etendant entre lesdits
moyens d'entree de sa-  30  ques, ledit premier 6l6ment formant lame ayant
gnaux (148) et lesdits seconds moyens de sortie    une premiere partie
centrale (194) destin6e A de signaux (152), ledit second trajet comportant
etre maintenue au niveau d un premier emplace- aussi ledit premier
oonducteur central (149), les-  ment par lesdits moyens pour maintenir at
des dits moyens pour conduire comportant des           premieres parties en
porte A faux (196) destinaes moyens de commutation (158) pour former la  35
A relier ladite premibre partie centrale auxdites continuite electrique
(157, 159, 158, 166, 164)    premieres parties dextrhmit6, chacune desdites
dudit second conducteur (157) vers la terre (172)  premieres parties
d'extr6mlt6 etant form6e de avant d'ouvrir la continuite 6lectrique dudit
pre-  manibre A frotter le long de lune desdites parties mior trajet lors
de l'insertlon de ladite fiche.   cylindriques lorsque lesdits moyens
formant le- 40      vier exercent une force contre l'une desdites pre- 6.
Dispositif selon la revendication 5, dans loquel    mibres parties en porte
A faux. lesdits moyens pour conduire comporent en ou- tre un trolsibme
(158) et un quatrieme (150)    10. Dispositif selon la revendication 9,
dans loquel conducteurs, ledittroisieme conducteur(158)for-    lesdits
moyens formant levier comportent un se- mant une partie dudit premier
trajet, ledit quatrie-  45  cond 6l6ment formant lame ayant des secondes me
conducteur (150) formant une partie dudit se-   parties d'extr6mit6 (206)
en arc de cercle desti- cond traJet lesdits moyens de commutation
n6es a venir en contact avec lea parties en porte comportant des moyens
formant ressort (164)        Afaux(195)desdits moyensformantressort, ledit
pour relier de man iAre conductrice ledit troisieme  second el6ment formant
lame ayant une seconde conducteur et ledit quatrieme conducteur et des  5o
partie centrale (208) destin6e aMtre maintenue moyens formant levier (188)
pour amener lesdits    au niveau d'un second emplacement par lesdits
moyensformantressorta etres6pardsdel'undu-         moyens pour maintenir
(190) et des secondes dit troisime conducteur et dudit quatrieme
partiesenporteafaux(210)destin6es Arelierla- conducteur.
dite seconde partie centrale auxdites secondes sc      parties d'extr6mit6,
ledit second emplacement 7. Dispositif selon la revendication 6, dans
lequel    etant ecarte dudit premier emplacement, chacu- lesdits moyens
formant levier sont conducteurs     no desdites secondes parties
d'extremit6 etant et dans lequel lesdits moyens de commutation       formee
de maniere A frotter le long de l'une des- 13    25                  EP 0
230 746 B1                28    1 I!IlI Ii11        11! dites premiAres
parties en porte Afaux lorsque l'une desdites secondes parties en port
afaux 



eat soumise A une force par ladite fiche pour do- placer l'une desdites
secondes parties d'extremi- te contre l'une desdites premiAres parties en
por-   5 to A faux. 11. Dispositif selon la revendication 9 ou 10, dans le-
quel lesdits moyens pour maintenir comportent une palre d'elements (200) de
maintient de l'iso-  10 lement de l'Interconnexion, chacun deadits ele-
ments de support comportant une premibrefente (198) destinee a recevoir la
premibre partie cen- trale dudit premier element formant lame et une
seconde fente (214) destinee Arecevoirla secon-  15 de partie centrale
dudit second eiement formant lame, lesdites premibres fentes etant en vis a
vis l'une de I'autre, lesdites secondes fentes etant en viAs A via l'une de
l'autre. 20 12. Dispositif selon l'une quelconque des revendica- tions 9 A
11, dans lequel lesdits moyens pour maintenir comporent des moyens (228)
formant bras destinea A empicherlesdites secondes par- ties d'extremite de
venir en contact avec lesdites  25 premieres parties d'extremite. 13.
Disposltif selon l'une quelconque des revendica- tions 9 A 12, dans lequel
une promibre (188) des- dites premieres parties d'extremite dudit premier
30 eliment formant lame desdits moyens formant ressort et ledit trolsiame
conducteur (158) creent une reactance capacitive, leadits moyens pour
conduire comportant en outre un inducteur (159), ledit Inducteur itant
relie entre ledit second   35 conducteur (57) et ledit troisibme conducteur
(158) et ayant une reactance Inductive approxi- mativernent egale A la
reactance capacitive. Y   14. Dispositif selon l'une quelconque des
revendica-  40 tions 1 A 13, comportant des moyens de contrdle comportant
des moyens dimensionnes pour s'adapter A l'insertion de ladite fiche,
lesdits moyens pour conduire comportant des moyens (149, 151, 180, 184,
187) pour roller ilectrique-  45 ment lesdits moyens de controle et lesdits
moyens d'entree de signaux et comportant des composants ayant une
resistance electrique (180) choisie pour recevoir un signal provenant
desdits moyens d'entree de signaux lors de I'in-  N sertion de laditb fiche
A l'intirieurdesdits moyens de contrdle sans rompre un signal embs par les-
dits moyens d'entree de signaux vera lesdits moyens de sortie de signaux.
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