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(71)   We,. RCA CORPORATION, a cor-  UHF oscillations from  a fixed
frequency poration organized under the laws of the  oscillator, operating
at a frequency (e.g., State of Delaware, United States of America, 915
MHz.), preferably within a band alloca- 50 of 30 Rockefeller Plaza, City
and State of  ted to ISM (industrial, scientific, medical) 5 New York,
10010 United States of America,  uses, which is shifted slightly from the
centre do hereby declare the invention, for which  of the variation range
for the resonant fre- we pray that a patent may be granted to us,  quency
of the tuned circuit. As the. resonant *   and the method by which it is to
be per-  frequency of the tuned circuit varies, the re- 55 formed, to be
particularly described in and  sultant UHF oscillation amplitude variations
10 by the following statement:-             are detected to recover the
recorded infor- The present invention relates generally to  mation. pickup
circuitry for a disc record 'player,   While the above-described system of
the and particularly to pickup circuitry of an  Carlson, et al. patent
provides a satisfactory  60 advantageous form  suitable for use in a
signal recovery apparatus, the electrical 15 video disc player of the type
generally de-  parameters imposed upon the stylus support scribed in U.S.
Patent No. 3,842,194 -   arm lead to dimensional and weight require-
Clemens (U.K. Patent 1,392,202 '203 '205  ments therefor which can limit
the arm's and '206).                              performance of its
mechanical functions. 65 In a player of the type described in the
Additionally, such a system has been found 20 Clemens patent, a groove
tracking stylus  to be difficult to adjust for optimum per- supports an
electrode which forms a capa-  formance in a repeatable manner suitable
citance with a conductive coating on the  for use in mass production of
players. disc record. The disc-stylus capacitance is    The present
invention, as set forth. in  70 subject to variation as geometrical varia-
the appended claims, permits the transmis- 25 tions in the groove bottom,
representative  sion line associated with the stylus-disc ca- of the
recorded information, pass beneath  pacitance in establishing a resonant
circuit to the stylus.                             be provided
independently of the stylus sup- An illustrative system for converting the
port arm, and to be formed using accurately  75 information-responsive
capacitiance  varia-  controllable printed circuit techniques. The 30 tions
to electrical signals is described in U.S.  stylus electrode is connected
to a conductor Patent No. 3,872,240 - Carlson, et al (U.K.  which is
formed, with closely controllable patents 1461398 and '399). In the
Carlson, et  dimensions, on a printed circuit board en- al arrangement, a
pivoted support arm for  closed within the conductive stylus arm  80 the
stylus tis formed of conductive material  housing. With that conductor
forming a 35 and electrically connected to the stylus; the  transmission
line with the housing, the trans- conductive arm forms a transmission line
mission line is end loaded by capacitive with a surrounding arm, housing of
con-  means coupled to the end of the conductor ductive material. The
transmission  line  remote from the stylus connection and illus- 85 is
capacity end loaded at the arm end  tratively including a varactor diode
fortun- 40 remote  from   the   stylus   by  . a  ing control purposes (of
the type discussed series combination of capacitances which in-  in the
aforesaid Carlson, et al patent). dude an air dielectric capacitor and a
vol-   Illustratively, the stylus support arm tage variable capacitor. The
transmission  freed of its electrical functions, is arranged  90 line and
associated capacitances form  a  as described in the U.S. patent No.
4077050 45 tuned circuit with a resonant frequency sub-  of A. K. Dholakia
(U.K. application no. ject to variation as the stylus-disc capaci-
37848/75, Serial No. 1552763). The connec- tance varies. The tuned circuit
is excited with  tion between the stylus electrode and the    2
1,574,594                                    2 printed circuit board is
effected with the use  player apparatus, partially broken away to of a
conductive spring secured to the stylus  illustrate incorporation of the
Figure 2 ap- (such as is described in the'afoesaid A. K. paratus pursuant
to principles of the present Dholakia patent). The effective transmission
invention. 5 line length is determined by the combined    In Figure 1, a
plan view is shown of a  70 lengths of the spring and the printed cir-
printed circuit board, comprising a flat sub- 



cuit conductor.                          strate 13 of dielectric material,
bearing a An output circuit, comprising an ampli-  conductive coating only
in selected regions tude modulation detector, is also inductively  (15, 19,
23, 27, 37, 41, 43, 45, 47, 49 and 10 coupled to the transmission line by
means  53) of one major surface thereof. Illustra- 75 of a second conductor
provided on the prim-  tively, the printed circuit board is constitu- ted
circuit board and lying substantially  ted by a copper clad substrate 13
formed of parallel to the transmission line conductor, glass filled Telflon
(eg., Fluorglas E600/ this second conductor also being able to be  1-C7,
supplied  by  Atlantic  Laminates), 15 formed with  controlled  dimensions
and  with photolithographic techniques employed  80 spacing on the same
board using printed  to establish the  dimensions, outlines, loca- circuit
techniques. An input circuit supply-  tions and spacings of the surface
regions in ing UHF oscillations of a desired frequency  which the copper
coating of the substrate is (preferably in an ISM band location) is in-
retained. (Telflon and Fluorglass are Regis- 20 ductively coupled to the
transmission line by  tered Trade Marks.)                 85 third parallel
conductor.                  A first conductor 15 is formed by the
Preferably, the second conductor is rela-  conductive coating of an
elongated surface tively closely spaced with respect to the  region of
substrate 13. Electrical coupling transmission line conductor so as to
provide  between one end of conductor 15 and a con- 25 relatively tight
coupling between the output  nection pad 19 is provided by a capacitor 90
circuit and the transmission line, whereas 17 (illustratively of a
trapezoidal form, relatively loose coupling between the input  mounted on
the printed circuit board by circuit and the transmission line is provided
insertion in a slot in the substrate 13 located by reason of the third
conductor being rela-  between the conductor end and the coated 30 tively
farther from the transmission line con-  surface region forming the
connection pad  95 ductor. The third conductor may be formed  19). with
controlled dimensions and (fixed) spac-    On opposite sides of the first
conductor ing on the board using printed circuit tech-  15, conductive
coatings on respective peri- niques, or, alternatively, may be a portion
pheral regions of the surface of substrate 35 of a wire loop mounted on the
board and  13 form respective ground pads 23 and 45. 100 adjustable in its
spacing (for amplitude con- A varactor diode 21 is connected between trol
of the coupled oscillations).      the connection pad 19 and the ground pad
With the aforementioned coupling rela-  23, while a resistor 25 is
connected between tionship, a desired shape of the resonance  the
connection pad 19 and a bias input pad 40 curve of the tuned circuit
(formed by the  27, formed by a coated surface region close 105
transmission line with the stylus-record ca-  to one end of the ground pad
23. A capa- pacitance, et al.) can be established by sui-  citor 29 (e.g.,
of the form  capacitor 17) table selection of the second conductor's  is
mounted in a slot formed in substrate length and its spacing from the
transmission  13 between adjacent portions of pads 23 45 line conductor.
The input circuit illustrati-  and 27. Illustratively, diode 21 and
resistor 110 vely derives it UHF oscillations by inductive  25
(schematically represented in Figure 1) coupling to the tank circuit of a
UHF oscil-  are mounted on the undersurface of sub- lator located in the
stylus arm housing; desi-  strate 13, with leads inserted in locating
rably, the coupling to the oscillator tank  holes extending through
substrate 13. 50 circuit is loose so as to only lightly load the    A
second conductor 41, spaced from and 115 oscillator (permitting operation
with a high  substantially parallel to the first conductor Q for the tank
circuit, and consequent avoi-  15, is formed by the conductive coating of
dance of spurious frequency modulation of  an elongated surface region,
lying relatively the oscillator output).                  close to the
region covered by conductor 15 55   In the accompanying drawings:
but shorter than the latter. Additional elon- 120 Figure 1 illustrates a
printed circuit board  gated regions of the substrate surface dis- (in plan
view) and associated circuit com-  posed orthogonally relative to conductor
41 ponents, providing an arrangement for pick-  are coated to form
respective conductors up circuitry in accordance with an embodi-  43 and
47, the former connecting one end 60 ment of the present invention;
of the second conductor 41 to the ground 125 Figure 2 illustrates, in
perspective view, a  pad 45, and the latter connoting the other
modification of the apparatus of Figure 1  end of conductor 41 to a
connection pad in accordance with a further embodiment of 49. the present
invention; and                 A detector diode 51 is connected between 65
Figure 3 provides a view of video disc  the coated surface region forming
the con- 130    3                                      , 1,574,594
3 nection pad 49 and an output pad 53 formed  peripheral output and input
pads therefrom by the coating of a surface region near one  (e.g., by
aperturing housing wall surfaces end of ground pad 45. A capacitor 55
(e.g., in regions adjoining these pads). A stylus of the form capacitor 17)
is mounted in a  lead 33 provides an electrical connection be- S dot in the
substrate 13 located between ad-  tween the end of conductor 15 remote from
70 



jacent portions of the pads 45 and 53. Illu-  capacitor 17 and the
electrode of a play- stratively, diode 51 is subject to undersur-  back
stylus (e.g., of the type described in the face mounting in the manner
described for  aforesaid Clemens patent). The conductor components 21, 25,
15, and the effective extension thereof pro- 10    A third conductor 36,
lying substantially  vided by stylus lead 33, form with the con- 75
parallel to the first conductor 15, is disposed  ductive enclosure a
transmission line. on the opposite side of conductor 15 from  The
transmission line is capacity end the location of conductor 41 and is
spaced  loaded at each end: (a) at one end, by the more remotely from
conductor 15 than is  series combination of the slot mounted capa- 15
conductor 41. As illustrated in Figure 1, the  citor 17 and the capacitance
exhibited by  80 third conductor 36 comprises a central por-  varactor
diode 21; and (b) at the other end, tion of a loop 35 of conductive wire.
The  by the varying stylus-record capacitance end legs of loop  35,
disposed at right  exhibited between the stylus electrode and angles to
conductor 36 are anchored to their  the record's conductive coating as
groove 20 printed circuit board in a manner to per- bottom geometry
variations pass beneath the 85 mit pivoting of the loop toward or away
stylus (the varying stylus-record capacitance from the surface of substrate
13 (to permit  appearing in series with a relatively large adjustment of
the spacing between conduc-  capacitance exhibited between the record's
tors 36 and 15). One end leg termination  conductive coating and the
undersurface of 25 is connected to ground pad 23, while the  the conductive
arm housing which closely  90 other end leg termination is connected to a
overshadows the record, as described in the UIF input pad 37 formed by the
conduc-  aforementioned U.S. Patent No. 3,872,265). tive coating on a
peripheral region of subs-    A tuned circuit, formed by the transmis-
trate 13.                                sion line and the end loading
capacitance 30   In use of the apparatus of Figure I in  has a resonant
frequency which is subject 95 pickup circuitry for a disc record player, to
variation over a range of frequencies in the substrate 13 is mounted in a
housing Of  response to the stylus-record capacitance conductive material.
Illustratively, such a  variations. By variations of a reverse bias housing
may be constituted by an arm hou-  voltage applied across the varactor
diode 21, 35 sing of the general type described in the  a vernier
adjustment of the location of the 100 aforementioned Carlson, et al.
patent, pro-  aforesaid tuning range may be provided. viding a supporting
enclosure for a pivoted  For this purpose, a bias input lead 31 links
stylus-carrying pickup arm, which enclosure  the bias input pad 27 to a
suitable variable moves in a radial direction relative to the  bias source.
Desirably, the variable bias 40 video disc during playback to maintain the
source is formed by an automatic tuning 105 arm in an attitude
substantially tangential to  circuit of the type described, for example,
the record groove segment subject to play- in the aforementioned Carlson,
et al. patent, back. However, in the illustrated pickup sys-  whereby
tuning range location is automati- tem the pivoted pickup arm is freed of
the  cally adjusted to ensure adequate signal re- 45 electrical
(transmission line forming) func-  covery.                             110
tions served by it in pickup systems descri-   In pickup use of the Figure
1 apparatus, bed in Carlson, et al. patent and in U.S. a UHF input lead 39
links the UHF input Patent No. 3,872,265 of Hilliker (U.K. pad 37 to a
source of UHF oscillations, de- patents 1445991 and '992) referenced in
said  sirably of a frequency (e.g., 915 MHz, in 50 Carlson, et al.,
patent). Rather, the pickup  United States use) within an ISM band, as 115
circuitry is formed with substantial indepen-  explained in the
aforementioned Carlson, et dence of the pivoted pickup arm, as is also  al.
patent. The UHF source may be mounted characteristic of pickup systems
described, in the housing in the same part of it as the for example, in the
aforementioned aemens  substrate 13 or in another part. The UHF 55 patent
in a prior art description portion of  oscillation energise loop 35. The
UHF oscil- 120 the aforementioned Hilliker patent, and in  lations are
coupled to the tuned unit via in- U.S. Patent No. 3.806.668 of Hilliker
(U.K. ductive coupling between conductors 36 and patent no 1417.707
referenced in the afore-  15. The location of the tuning range center
mentioned Hilliker patent.               (e.g., 910 MHz) is slightly
shifted from the 60   When the substrate 13 is mounted in the  UHF source
frequency, so that the source 125 housing, provision is made for connecting
frequency falls on a slope (e.g., upper slope) the peripheral ground pads
23 and 45 to  of the resonance curve, and effectively moves conductive
surfaces of the housing (e.g., by  up and down said slope as the
stylus-record solder connections to adjacent housing wall capacitance
varies. 65 surfaces), while ensuring isolation of the    Conductor 41, due
to its relatively tight 130    inductive coupling to the transmission line
1 appratus. Also, as in  the  Figure conductor 15, is energized with UHF
oscil-    1 apparatus, the coating on a peripheral re- lations of an
amplitude which varies signi-  gion of the substrate surface, disposed on
ficantly with, the slope position of the source  the opposite side of
conductor 15 from the 5 frequency. That is, as the stylus-record ca-
coated peripheral region forming ground  70 



pacitance varies, the resonant frequency of  pad 45, forms a second ground
pad 23. the  tuned circuit moves toward and away  As in the Figure 1
apparatus, varactor from the source frequency altering the tuned  diode 21
is electrically connected in series circuit response to the source
oscillations and  with a capacitor ([err]) between one end of 10  thus
varying the amplitude of the oscillations  conductor 15 and a ground pad.
The moun-  75 coupled to conductor 41. The envelope of  ting of diode 21
is, however, above the the amplitude modulated UHF oscillations  coated
surface of substrate 131 in the Figure coupled to conductor 41 is detected
by ope-  2 arrangement,with one diode lead soldered ration of the detector
diode 51 (linked to  directly to the plate of capacitor [err] remote 15
conductor 41,- via connection pad 49 and  from the conductor 15 end, and
the other 80 conductor 47), with the slot mounted capa-  diodd lead.
soldered to the ground pad 23. citor serving as the detector filter
capacitor  Bias application to diode 21 is also effected 55. The detector
output is coupled to suit-  via an aboveboard mounted  component able
circuitry for processing the recorded  which is illustratively a choke coil
24, with 20  information, via an output lead 57 linking  one coil lead
soldered directly to the afore-  85 the output pad 53 to the processing
circuitry  said remote plate of capacitor 171, and with input. Reference
may be made for example,  the other coil lead .connected to a variable to
U.S. Patent No. 3,969,756 -Clemens, bias source (not shown) via an aperture
in et al., (U.K. patent no. 1528323) for descrip-  a compartment wall 60 of
the conductive 25  tion of an illustrative encoding format for  arm housing
in which the printed circuit 90 the recorded information, and for a general
board is mounted. Illustratively, the wall description of suitable
processing circuitry  aperture traversal by the lead of coil 24 is
therefor.                                effected via passage through a
feed-through In Figure 2, a modification of the Figure  capacitor (not
illustrated) mounted in the 39  1 apparatus is shown, which is illustrative
wall aperture (and serving the bias voltage  .95 of a further embodiment of
the present in-  filtering function provided by capacitor 29 vention. The
Figure 2 illustration provides in the Figure 1 apparatus). a perspective
view of a printed circuit board    Also mounted above the coated surface
structure, as mounted within a compartment of substrate 131 is detector
diode 51, with 35 of a conductive housing with housing walls  one diode
lead soldered to the end of con- 100 partially broken away to aid in
viewing the  ductor 41 remote from conductor 43, and board and associated
components.       the other diode lead extending through an The printed
circuit board of Figure .2  aperture in: the housing compartment wall
comprises a flat substrate [err] of dielectric  61 to the input of signal
processing circui- 40  material bearing a conductive coating only  try (not
shown). Illustratively, the traversal 105 in selected surface regions 15,
23, [err], 37, of the housing wall aperture by the diode 41, 43 and 45) of
one major surface thereof. lead is effected by lead passage through a The
substrate [err] is illustratively formed of  feed-through  capacitor  (not
illustrated) material of the type described for substrate  mounted in the
wall aperture (and serving 45  13 of Figure 1, but its shape departs from
the detector filter capacitor function per- 110 the rectangular shape of
the Figure 1 subs-  formed by capacitor 55 in the Figure 1 ap- trate, by
virtue of incorporating a central  paratus). projection from one rectangle
end.          A UHF input lead 39, passing through an The retained
conductive pattern on the  additional opening in the housing compart- 50
surface of substrate [err] defines an elongated ment, links a source of UHF
oscillations 115 first conductor 15 and a shorter second con-  (not shown)
with a connection pad 37 for- ductor 41, lying substantially parallel to
the  med by the conductive coating of a . subs- first conductor, as in the
board arrangement  trate surface region on the same side of -con- of Figure
1. One end of conductor 15 ter-  ductor 15 as-ground pad 23. An elongated
55  minates at a slot in the substrate 131 which  surface region extending
between pads 23 120 receives a capacitor [err] (here shown in disk  and 37
also bears a conductive coating for- form). The opposite end of conductor
'15  ming a third conductor 361, lying substan- -terminates on the
aforementioned central  tially parallel to the first conductor 15, but
projection of substrate [err], and bears a ter-  with a spacing therefrom
appreciably greater 60 minal 16 (illustratively, in the form of a rivet
than -the spacing- between the second con- 125 embedded in the substrate
131).         ductor 41 and the opposite side of conduoc- One end of the
second conductor 41 is  tor 15. connected by a conductor 43, disposed at
In Figure 3, a segment of a video disc right angles to conductor 41, to a
periphe- payer (suitable for playback of video disc 65  rally located
ground pad 45, as in the Figure  records of the general type described in
the 130    5                          1,574,594
5 aforementioned U.S. Patent No. 3,842,194  ting for the spring end, which
provides a Clemens) is shown in a side view, with  facility for vernier
adjustment or arm cen- portions broken away to reveal the dispo-  teringing
in the cartridge, and of stylus track- sition of the printed circuit board
of Figure  ing. pressure, is the subject of the U.S. Pa- 



5 2 and associated pickup circuit components  tent No. 4030123 of B. K.
Taylor, et al (U.K.  70 during playback operations.
application  no.  49107/75,  Serial  No. In the illustrated player
apparatus, a turn- 1552764>. After ball positioning for such ad- table 71
is rotatably mounted on a motor justment purposes during cartridge assem-
board 73. A record 70 of the aforesaid Cle- bly, desirably the ball is
firmly glued in 10 mens type is supported by the turntable 71  place. and
subject to rotation therewith during    The central end projection of
substrate playback operations. A conductive arm hou-  131 (of the Figure 2
apparatus) is supported sing 80 is mounted for translatory motion  on an
upper surface of a mounting block over the rotating record 70 during
playback. 110 is positioned in housing 80 so that, when hnged  cover 80,
which incluas a com-   the cartridge 90 is received in its operating   80
partment in which a pickup cartridge 90 is  position in housing 80, the
central end pro- removably received.                      jection of
substrate 131 is received in a re- Illustratively, the pickup cartridge 90
is  cess between the forward side. walls 101 of the type described in U.S.
Patent, No. 103 of the cartridge, with terminal .16 at the 20  4030124 of
James Allen (U.K. application end of conductor 15 (shown with exaggera- 85
no. 22370/76, Serial No. 1552768). The pick-  ted thickness) positioned in
registry with up cartridge 90 comprises an  elongated  the ball-secured end
of spring [err]. Illustra- body of nonconductive material, witha nar-
tively (as shown, for example, in the afore- rowed forward portion having a
pair of said Allen Patent), a cover-mounted spring 25 parallel side walls
101, 103. A  compliant (not illustrated here) cooperates with the  90
coupler 93, secured to one end of a pickup  body of cartridge 90, when
housing cover arm 95, is affixed to a mounting plate 91  81 is closed, to
exert downward pressure suspended within the rear portion of the  on the
forward portion of cartridge 90 to cartridge body. A stylus holder 97,
secured  ensure good electrical contact between the 30       to the
opposite end of -the pickup arm 95, spring end and terminal 16.
95 supports a stylus 99. The stylus 99 is of the    As
signal-representative geometric varia- general type described in the
aforementioned  tions in the bottom of the groove of record Clemens patent,
and comprises a supporting  70 pass beneath stylus 99, they cause vana-
body of insulating material bearing an elec- tions in 'the capacitance
exhibited between 35 trode of conductive material.            the stylus
electrode and a conductive coat- 100 Reference may be made to the aforesaid
ing on the record 70. The variable stylus Allen patent for a description of
suitable  record capacitance (provided with a low im- means for suspending
plate 91 within the  pedance return to the housing 80 by a rela- cartridge
90 and for descriptions of housing  tively large capacitance exhibited
between 40 mounted apparatus ((not illustrated) which  the record's
conductive coating and the bot- 105 may be desirably associated with the
car-  tom of the overlying housing 80) loads one tridge 90. for
establishing the illustrated at-  end of a transmission line formed by the
titudes of plate 91, coupler 93 and pickup  serially connected spring 331
and printed arm 95. In the illustrated attitude of pick- circuit conductor
15 with the enclosing hou- 45 up arm 95, the arm protudes through regis-
sing 80. The opposite end of the transmis- 110 tered openings in the bottom
of cartridge 90  sion line is loaded by the series combination and housing
80 in a manner permitting. re-  of capacitor [err] and varactor diode. 21.
ception of the tip of stylus 99 in the groove    The signal pickup
operation is similar to of the rotating record 70.               that
described for the Figure I apparatus. 50    Portions of the housing
sidewall 82 and  The stylus-record capacitance cause varia- 115 of the
cartridge's forward side Wall 101 are  that described for the Figure I
apparatus. The broken away in Figure 3 to permit an unob-  stylus-record
capacitance cause variations structed side view of stylus 99, holder 97.
capacitances. . UHF oscillations, applied to and the adjoining end of arm
95, as well conductor 361 via input lead 39, are coupled 55 as an
unobstructed side view of a bowed  to the tuned circuit via inductive
coupling 120 leaf spring [err], formed of flat, conductive  between the
printed circuit conductors 361 material. The spring [err] is secured at one
and 15. The location of the tuning variation end to the stylus 99 in an
manner establish-  range is centered (e.g., by the bias applied ing
electrical contact between the spring [err]  to varactor diode 21) at a
frequency, slightly 60 and the styus electrode. The opposite end  shifted
from the UHF source frequency so 125 of spring 331 is secured to a flat on
a ball that the source frequency falls on a slope of 106. The ball 106 is
friction loaded into a  the resonance curve of the tuned circuit, and
socket (provided in a front ledge 105 of the  effectively moves up and down
said slope cartridge body) so that the flat slightly pro-  as the
stylus-record capacitance varies. Con- 65 trudes from the socket. This form
of moun-  ductor 41, with relatively tight inductive 130    6
1,574,594                                     6 coupling to the
transmission line conductor Ho*ever, departure from a symmetrical 15, is
energized with UHF oscillations of an  shape may be desired to provide an
optimum amplitude which varies significantly with the  compromise between
sensitivity and aperture 



slope position of the source frequency. Such  response requirements of the
pickup system. 5 amplitude modulation of the UHF oscilla-  In general, an
increase in the steepness of 70 tions is detected by the operation of
detec-  the slope (upon which the source frequency tor diode 51 to recover
the recorded signal  falls) enhances sensitivity, whereas a de-
information.                             crease in the steepness of the
slope enhances With use of printed circuit techniques to  aperture
response. With suitable increases 10 form  a transmission line conductor as
a  in the length of conductor 41 relative to the  75 conductive coating of
accurately controlled  length of conductor 15, and/or reductions dimensions
on a dielectric substrate, and  in the spacing therebetween, the slope on
with appropriately referenced mounting of  the high frequency side of the
resonance the substrate within the conductive housing  curve can be
increased relative to that on 15 a transmision line may be realized with
the low frequency side. An illustrative choice  80 characteristics which
are highly desirable  of parameters, found to be satisfactory for for the
pickup circuitry purposes of the pre-  operation with a 200 ohm
characteristic im- sent invention: viz.: (a) compact dimension;  pedance
line, a 915 MHz. source frequency (b) high characteristic impedance
(relative and a 910 MHz. tuning range center fre- 20 to air dielectric
transmission lines), which  quency, provided a resonance curve with a  85
enhances the ability of the very small stylus-  Q of 60, and a slight
asymmetry providing record capacitance variations to: produce  a steeper
slope on the high frequency side significant resonant frequency variations;
(c)  of the resonance curve. a form amenable to mass production, with 25
repeatedly of characteristics relatively in-   With the illustrated
dimensioning provi- dependent of assembler skill.                 ding
relatively loose coupling between the  90 The printed circuit form of the
transmis-  transmission line and the UHF input coupler sion line conductor,
moreover, facilitates its  (adjustably spaced conductor . 36 in Figure use
in conjunction with a cartride mounted  1; fixedly spaced conductor 361 in
Figure 2), 30 stylus, where it is desired that cartridge re-  the
resonance. curve shape is relatively inde- moval and reinsertion can be
simply effec-  pendent of any variations in loading on the  95 ted by the
player user, without need for un-  coupler, or adjustments of the coupler
spac- wiring and wiring steps. In such use, a par- ing (Figure 1).
Desirably, the UHF input ticularly advantageous combination is reali-
coupling circuit is also loosely coupled to 35  zed when the printed
circuit board struc- the tank circuit of oscillation source (not il- ture
is associated with a stylus lead of the  lustrated) to avoid significant
loading of such 100 spring form shown in Figure 3. With appro-  tank.
circuit, whereby a high Q may be main- priate control of the dimensions of
the con-  tained for the tank circuit, with attendant ductive ribbon used
for spring 33, and of the  source frequency stability advantages. Where 40
dimensions of the associated carridge body  oscillation amplitude
adjustment is desired, and components, repeatable characteristics  when
using the fixed spacing input coupler 105 for the overall transmission line
configura-  of Figure 2, the facility may be provided tion are readily
realized, essentially free  through. use of variable spacing of the cou-
from lead dress variation problems.       pling to the source tank circuit.
45    With the illustrated dispositions of the re-    It may be noted that
in the invention em- spective coupled conductors (15, 36, 41 in  bodiments
of Figures 1 and 2, the mounting 110 Figure 1; 15, 361, 41 in Figure 2, and
with  of the detector diode 51 is away from the the indicated dress of the
board mounted  vicinity of conductor 15. This lessens the components, the
shape of the resonance  likelihood of significant coupling between 50 curve
of the transmission line tuned circuit  the transmission line and the diode
leads, is primarily controlled by the relative dimen-  avoiding the
introduction of spurious reso- 115 sions and attitudes of the relatively
tightly  nances in the tuned circuit response, as well coupled conductors
15 and 41, and the  as unpredictable variations in such spurious spacing
therebetween. With the invention's  resonances (that might otherwise
accompany 55 use of printed circuit techniques to establish  diode lead
length or dress variations). Avoi- such dimensions, attitudes, and
spacing,  dance of spurious resonances and unpredic- 120 these parameters
are subject to accurate  table variations thereof is also aided by the
control, ensuring repeatable attainment of  use of the lead-free slot
mounted capacitors, desired curve shape under mass production  and through
the use of printed circuit tech- 60 conditions.
niques which permit accurate control of- the For a substantially
symmetrical resonance  locations of not only .the printed conductors, 125
curve shape, the length of conductor 41  but also locating slots and lead
anchoring should be relatively short (e.g., less than one-  holes
for-the-associated components, where- tenth of the effective transmission
line  by short lead lengths and readily-repeatable 65  length, inclusive of
the stylus lead length).  lead dress may be obtained.    1,574,594
7 WHAT WE CLAIM IS-                      terminals being connected to said
remaining  65 1. In a disc record playback system in-  end of said first
conductor; and 



cluding a  stylus having a conductive elec-    a voltage variable
capacitance connected trode for establishing a variable capacitance
between the other of said pair of terminals 5  with a disc record during
playback, the com-  and said conductive coating on said fourth bination
comprising:                      region.
70 a stylus support arm providing at one end    6. Apparatus in accordance
with claim thereof support for said stylus;          S wherein said
conductive means connect- a conductive housing for said arm having  ing
said stylus to said one end of said first 10 an aperture through which said
one end of conductor comprises a bowed spring formed said support arm
extends during disc play-  from flat, conductive material.         75 back;
7. Apparatus 'in accordance with claim means for pivotally supporting' the
other  6 wherein said spring and said first conduc- end of said stylus
support arm within said  tot form, with said 'conductive housing, a 15
housing;                                   transmission line of an
effective length such a printed circuit board assembly mounted  that the
resonant frequency of a tuned cir- 80 within said housing, said printed
circuit cuit including said variable stylus-record board assembly
comprising a dielectric sub-  capacitance, said transmission line, said
strate; a first conductor formed by a con-  capacitor and said voltage
variable capaci- 20  ductive coating on an elongated first region  tance is
subject to variation, in response to of a surface of said substrate, a
second con- variations of said stylus-record capacitance, 85 -  ductor
lying in a spaced, substantially para-  over a frequency range in the
immediate llel relationship to said first conductor and  vicinity of the
frequency of oscillations pro- formed by a conductive coating on an elon-
vided by said source. 25  gated second region of said substrate sur-   8.
Apparatus in accordance with claim face, and a third conductor lying in a
7 also including:                          90 spaced, substantially
parallel relationship    means responsive to the output of said to said
first conductor;                  detecting means for developing a control
voltage indicative of undesired variations in conductive means connecting
said stylus  the resonant frequency of said tuned cir- 30 electrode. to one
end of first conductor;  cuit; and                                  95
capacitive means electrically coupling the  means connected between said
control remaining end of said first conductor to said  voltage developing
means and said other of conductive housing;                       said pair
of capacitor terminals for apply- a source of ultra high frequency electri-
ing said control voltage to said voltage vari- 35  cal oscillations coupled
to said third con- able capacitance to vary the capacitance ex- 100 ductor;
and                               hibited thereby in a sense tending to
oppose amplitude  modulation  signal detecting  said undesired resonant
frequency varia- means mounted within said housing and  tions. coupled to
said second conductor.           9. In a disc record playback system in- 40
2. Apparatus in accordance with claim  cluding a stylus having a conductive
elec- 105 1 wherein the spacing between said third  trode for establishing
a variable capacitance conductor and said first conductor is large  with a
disc record during playback, the relative to the spacing between said
second  combination comprising: conductor and said first conductor.
a stylus support arm providing at one end 45    3. Apparatus in accordance
with claim  thereof support for said stylus;          110 2 wherein said
third conductor is formed by    a conductive housing for said arm having a
portion of a wire loop supported by said  an aperture through which said
one end of substrate and adjustable in position to vary  said support arm
extends during disc play- the spacing between said third conductor back; 50
and said first conductor;                    means for pivotally supporting
the other 115 4. Apparatus in accordance with claim  end of said stylus
support arm within said 2 wherein said third conductor is formed  housing;
by a conductive coating on an elongated   a printed circuit board mounted
within third region of said substrate surface;   said housing, said printed
circuit board 55  5. Apparatus in accordance with claim  comprising: a
dielectric substrate; a first 120 4 wherein a slot is provided in said
subs-  conductor formed by a conductive coating trate adjacent to said
remaining end of said  on a first elongate region of a surface of first
conductor, wherein a fourth region of  said substrate; a second conductor
lying in said substrate surface is provided with a con-  a spaced,
substantially parallel relationship 60  ductive coating connected to said
conduc-  to said first conductor and formed by a con- 125 tive housing, and
wherein said capacitive  ductive coating on a second elongate region menas
comprises:                          of said substrate surface and a third
conduc- a capacitor mounted in said slot and hav-  tor lying in a spaced,
substantially parallel ing a pair of terminals, one of said pair of
relationship to said first conductor and for-    8
1,574,594                                     8 med by a conductive coating
on a third         tive housing with an effective length 



elongate region of said substrate surface        detern            combined
lengths  65 farther from  said first -region than is said    of said spring
and said first conduc- second region;                                  tor;
5  . conductive means connecting said stylus   (v) means, coupled between
the remain- electrode to one end of said first conduc-       ing end of
said first conductor and tor;
said conductive housing, for capa-  70 capacitive means electrically
coupling the     city end loading said transmission remaining -end of said
first conductor to said   line; 10  conductive housing:
(vi) means mounted within said housing a source of ultra high frequency
electrical    and including a third conductor lying oscillations coupled to
said third conductor;   in a s paced, substantially parallel re- 75 and
lationship to said first conductor, for amplitude  modulation  signal
detecting    inductively: coupling ultra high fre- 15  means mounted within
said housing and            quency electrical oscillations of a coupled to
said second conductor.                given frequency to said transmission
10. In a disc record playback system,          line; and
80 the combination comprising:                (vii) amplitude modulation
signal detec- (i) a pickup cartridge comprising:            ting  means
mounted  within said 20        (a) a cartridge body of nonconduc-
housing and coupled to said second tive material;
conductor. (b) a stylus support arm  pivotally    11. Apparatus in
accordance with claim  85 supported at one end within  said  10 wherein
said third conductor is formed cartridge body;        by a conductive
coating on a third elongated 25        (c) a stylus having a conductive
elec-  region of said substrate surface, said third trode and supported by
said stylus  surface region being separated from  said support arm at an
arm end remote  first surface region by a spacing significantly  90 from
said one end;                  greater than the spacing between said second
'(d) a spring formed from flat con-  surface region and said first surface
region. 30        ductive material, and having a first    12. Apparatus-in
accordance with claim end secured to said cartridge body  11 wherein said
capacity end loading means and a second end secured to said  includes a
fixed capacitor and a varactor 95 stylus in a manner electrically con-
diode connected in series between said. re- necting said spring to said
stylus elec-  maining end of said first conductor and said 35       trode;
conductive housing, and wherein said appa- (ii) a conductive housing
receiving said  ratus also includes a source of variable bia- pickup
cartridge in a housing region  sing voltage, and means for applying said
100 having a bottom  aperture through   variable biasing voltage to the
junction of which said remote end of said stylus  said series-connected
capacitor and diode. 40        support arm  extends during  disc    13.
Apparatus in accordance with claim record playback;                   12
wherein variations in a capacitance exhibi- (iii) a printed circuit board
comprising: a  ted between said stylus electrode and a disc 105 dielectric
substrate; a first conductor  record during disc record playback alter the
formed by a conductive coating on a  tuning of a resonant circuit formed by
said first elongated regi on of a surface of  stylus-record capacitance,
said transmission said substrate; a second conductor  line, said capacitor,
and said diode over a lying in a spaced, substantially para-  range of
frequencies; and  wherein  the 110 llel relationship to said first conduc-
lengths of said spring and first conductor tor and formed by a conductive
coat-  are such as to establish an effective transmis- 50       ting on a
second elongate region of sion line length which locates said range of said
substrate surface; and a terminal  frequencies in the immediate vicinity of
the secured to one end' of said first con- given frequency of said ultra
high frequency 115 ductor;                             oscillations. (vi)
means supporting said printed circuit    14. A disc record playback system
sub- 55       board within said housing in a loca-  stantially 'as
hereinbefore described with re- tion positioned with respect to said
ference to any Figure of the accompanying housing region so that electrical
con-                                      120 tact is established between
said ter- minal and said fist end of said spring         T. L M. SMITH, 60
when said cartridge is received in       Chartered Patent Agent, said
housing region, whereby a trans             50 Curzon Street, mission line
is formed by said spring         London W1Y 8EU. said first conductor and
said conduc-    Agents for the Applicants. Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1980. Published at The
Patent Office, 25 Southampton Buildings, London, WC2A lAY, from which
copies may be obtained.    


