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(71)    We, RCA  CORPORATION, a   and converging at the prow. The
intersection corporation organized under the laws of the   of the rear and
the side surfaces with the State of Delaware, United States of America,
bottom  surface forms, for example, a tri- of 30 Rockefeller Plaza, City
and State of   angular footprint. Illustratively, the angle in-  50 5  New
York, 10020, United States of America,  cluded between the two side edges
is equal do hereby declare the invention, for which   to 42[err], the
length of the  bottom edge is about we pray that a patent may be granted to
2 micrometers, the height of the triangular us, and the method by which it
is to be   footprint is about 4 micrometers and the performed, to be
particularly described in   angle between the prow and the rear surface  55
10  and by the following statement:-            is about 400. The present
invention relates to a disc     In the previously mentioned Clemens U.S.
record playback system  of a form  suitable   patent, two alternative forms
of stylus struc- for playback of high density information   ture are
disclosed: (1) a symmetrical struc- records such as video discs, and to a
method   ture, wherein the conductive stylus electrode  60 15  for forming
a stylus structure advantageous   is "sandwiched" between dielectric
support for use in such playback systems.           material, which extends
ahead of, and behind, In U.S. Pat. No. 3,842,194 issued on Octo-   the
electrode  in  symmetrical  fashion ber 15, 1974 to Jon K. Clemens, a video
play-   (FIGURE  1); and (2) an "asymmetrical" back system of a variable
capacitance form   structure, wherein the stylus electrode com-  65 20  is
disclosed. In one configuration of the Cle-   prises a conductive coating
on the rear surface mens system, information, representative of   of a
dielectric support (FIGURE 5). recorded picture and sound, is encoded in a
The asymmetrical stylus form has proven relatively fine spiral groove on
the surface of  to be convenient for ease in stylus fabrication, a disc
record (e.g., groove width 3.5 micro-  in that the entire rear surface is
coated with  70 . 25  meters, groove depth-1.0 micrometers). The
conductive material. However, the stylus elec- record substrate is covered
with a coating of  trode, being V-shaped, gets wider as the conductive
material and a dielectric layer  stylus structure wears out. As the stylus
elec- overlying  the  conductive coating. During   trode gets  wider, the
spurious capacitance playback, a pickup stylus, having a thin con-
between the  electrode and the conductive 75 30  ductive electrode (e.g.,
about '0.2 micro-   coating in the adjacent grooves' becomes sig- meters
thick), engages the groove as the   nificant, introducing noise in the
recovered record is rotated by a supportive turntable,  signal. When the
stylus electrode becomes Capacitative variations between the stylus  wider
than the groove width (e.g.  3.5 micro- electrode and the conductive
coating are   meters), it is desirable to replace  the stylus. 80 35
sensed to recover the prerecorded information.    Moreover, as both the
stylus structures In the systems of the above type, the use   disclosed in
Clemens get wider with the use, of a relatively fine record groove and tbe
the used styli simultaneously'cover several groove-engaging requirement for
the pickup   grooves during playback, which may intro- stylus result in a
stylus tip which'is extremely   duce stylus mistracking and resultant
signal 85 40  small.                                      distortion,
Typically, the stylus support tip is defined  The herein disclosed
keel-tipped pickup by a prow, a substantially  at, V-shaped rear  stylus
for playing back prerecorded signals surface remote from the prow, a bottom
sur-  when stylus/record relative motion is estab- face extending from the
bottom edge of the  lished aims to avoid such problems         90 45  rear
surface and a pair of side surfaces extend-     According to a first aspect
of the present ing from the side edges of the rear surface  invention there
is provided in a playback    2
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o     said record having signals prerecorded in said lnds' of said bottom
of a spiral groove of a given width   abrasive groove forming  said lands
of said shoulders intercon- and disposed on the surface of said  record
necting said tip with the render of said 5   a pickup stylus  for playing
back said pre-  tapering support element; and termiating  70 



recorded signals -when stylus/record relative   said relative motion
when.said constricted motion is estabished; said pickup stylus corn-
terminal portion reaches a given height and prising: a dielectric support
element having   provides said keel-shaped tip. .' a tip which-is defined
by a prow  and a ' In the drawings: 10  substantially flat rear surface
remote' from     FIGURE 1 illustrates a video disc system  75 said  prow;
the  terminating portion of said  for playing back prerecorded  signals
recorded: rear surfacebeing formed  by a bottom edge,. :in a disc
recordgroove  of  a given width in a  pair of side  edges extending
substantially   which a keel-tipped pickup styus constructed orthogonally'
from  the ends' of said bottom   in accordance with the present invention
may 15  edge and a pair of laterally extending edges   be advantageously
employed;                  80 originating from the ends of said  side edges
FIGURE 2 shows a perspective view  of remote from said bottom edge; the,
maximum.  prior art stylus having a V-shaped tip; separation between'said
side edges being less   FIGURES 3,  4 and 5 depict successive than said
given groove width; and said 'tip  steps in the life of a V-tipped stylus
of 20  additionally including a bottom  surface ex-  FIGURE 2, the V-tipped
stylus being shown  85 tending from said bottom  edge and terminat-  riding
in adisc record groove; -ing  at said prow, a pair' of substantially para-
FIGURES 6 and 7 show perspective views llel side surfaces  extending
fromsaid side   of a  keel-tipped stylus for use  in the. system edges, a
pair of laterally extending surfaces   of FIGURE 1;  - 25  originating
from   said  laterally  extending   FIGURES 8 and 9 illustrate' successive
90 edges   and surfaces extending from the ends  steps in the life of a
variation  of the keel- of said parallel side surfaces remote from said
tipped stylus of FIGURES  6 and 7; the rear surface and converging at. said
prow;  modified keel-tipped stylus being  shown rid- wherein said stylus is
arranged in said groove  ing in a disc record groove; 30   for playback
such that, at the point of re-     FIGURES 10 and 11 show a side view   95
ception of said stylus, said bottom  edge is  and a bottom view of the
modified keel-tipped disposed transverse to said groove and in con-  stylus
of FIGURES 8 and 9; and tact 'with said groove bottom, said' parallel
FIGURES 12 and 13 show a portion of a side surfaces are disposed in the
direction  lapping disc suitable for forming the  keel- 35   of  said
groove, and the relative movement  tipped stylus' of FIGURES 6 and 7.
100 of  said record is to be in a direction' from  Referring to FIGURE 1,
there is illustrated said prow  toward  said bottom  edges, and  therein a
video disc system 20 which is illu- wherein said stylus is dimensioned such
that. stratively of a variable capacitance type as said. laterally
extending surfaces are spaced   generally shown in the aforesaid Clemens
U.S. 40   from  said record surface upon  stylus recep-  patent. The system
20 includes a turntable 105 tion                  22 rotatably mounted on a
base 24 for rota- According  to  a second aspect  of the in-  tion at a
proper playback speed (e.g., 450 vention there is provided a method of fab-
rpm). The turntable 22 supports and centers ricating a keel-tipped stylus
by modifying   a video disc 26 having information, repre- 45   a tapering
support element initially having a   sentative of picture and sound,
recorded alon   110 tip  which is  defined by a prow and a sub-   a  spiral
groove disposed  on  the  surface stantially  flat  V -shaped rear surface
remote  thereof. To obtain an adequate playback time, from said prow;  said
keelt-upped stylus being  the groove convolutions on the video  disc
suitable for playing back prerecorded signals  26 are relatively closely
spaced (e.g., groove 50    from  a  disc record  groove  of a given width
pitch-3.5  micrometers).   As  stated  pre- 115 and  a given pitch; said
method comprising. viously, the  video disc 26 has a dielectric the steps
of:  introducing said tip- of said  deposit overlying a conductive coating
on the tapering support element in an abrasive groove   video disc
substrate. having a bottom  wall, substantially parallel    A stylus arm
28, carrying a groove-engaging 55   side walls separated  by a  distance
less than  pickup stylus 30 at the  free end thereof   is 120 said. given
width' and lands extending away. pivotally supported at its remote end to a
from, said side. walls; while establishing rela-  carriage  32. The stylus
arm pivot may be of tivemotion  befween said. tapering support  the: type
disclosed  in  U.S. Patent No. element and :said abrasive groove along a
line  3,917,903 issued to B. K. Taylor, et al. 60  which is disposed in a
plane substantially      To enable the pickup stylus 30 to main-  125
perpendicular to  said V-shaped rear surface  tain a desired constant
attitude  in the video while holding 'said. tapering support element  disc
groove,  the carriage 32 is traversed radi- in a relatively fixed
orientation with respect  ally of the. video disc 26 during playback at to
said abrasive groove; said side walls .of said  a speed suitably
synchronized with  the rota- 65' abrasive groove forming  by said  relative
tion of the video disc. The carriage traversing  130    3
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shown in U.S.  bevelled surfaces 86 and 88, a width con- Pat. No. 3,870,835
issued to F. R .Stave.    stricted terminal portion 90 and shoulders As
previously indicated, the pickup stylus  92 and 94 joining the bevelled
body to the 



30 incorporates a  relatively thin  electrode  constricted terminal
portion 5  (eg., 0.2 micrometers deep). The capacitance  The constricted
terminal portion 90 is de- 70 variations between 'the stylus electrode and
fined by a prow 96, a substantially flat rear the video disc conductive
coating are sensed  surface 98 remote from the prow, a pair of during
playback by  a pickup circuit 34. The  substantially parallel side surfaces
100 and output of the pickup circuit 34 is processed   102 extending from
the side edges of the 10  by a signal processing circuit 36 to a form
rear surface, a bottom surface 104 extending  75 suitable to be used by a
television receiver.  from  the bottom  edge of the rear surface The pickup
circuit 34 may be of the type   and a pair of additional surfaces 106 and
illustrated in our U.K. Pat.  Specification No.  108 extending from the
prow and in tersect- 1,574,594. The signal processing circuit 36  ing the
bottom and the side surfaces. The 15  may be of the type illustrated in
U.S. Pat. No.  intersection of the rear, the side and the  80 3,969,757
issued to J. Amery.             additional surfaces with the bottom surface
FIGURE 2 shows' a prior art pickup stylus  defines, illustratively, a
pentagonal stylus having a V-shaped tip. The V-tipped pickup  footprint.
The keel-tipped stylus is con- stylus 38 includes a dielectric support ele-
structed such that an apex of the penta- 20  ment 40  which has a V-shaped
tip 42. The  gonal footprint is located on the prow 96.  85 terminal
portion of the V-shaped. tip  42 is    In the embodiment of FIGURES 6 and
7, defined by a prow 44, a substantially flat rear  the shoulders 92 and 94
are parallel to the surface 46 remote from the prow, a bottom   bottom
surface 104 of 'the constricted ter- surface. 48 extending from the bottom
edge  minal portion 90. Alternatively, the shoulders 25   50 of the rear
surface and a pair of side  92 and 94 may be flared relative to the  go
surfaces 52 and 54 extending, respectively,  bottom surface 104 as shown in
FIGURES' from the side edges 56 and 58 of the rear  8-11. surface and
intersecting at the prow. The  ' FIGURES 8 and 9 show successive stages
intersection of the rear surface 46 and the  in the life of a. keel-tipped
stylus 80, having 30  side surfaces 52 and 54 with the bottom sur-  flared
shoulders 92 and 94, riding in a given  95 face 48 defines for example, a
triangular stylus  width groove disposed on the surface of a footprint. The
entire rear surface 46 of the  video disc 110 having a coating of
conductive stylus support element 40 is coated with con-  material 112 and
a layer of dielectric deposit duotive material to form an electrode 60.
114 overlying the conductive coating. It can 35     FIGURES 3, 4 and 5 show
successive  be seen that the stylus life is extended by an 100 stages in
the life of the V-shaped pickup  order of magnitude since 'a greater volume
stylus 38 riding in a groove disposed on the  of the stylus has to wear
away before the surface of a video disc 72 having a dielectric  stylus
becomes unusable. Additionally, the deposit 74 overlying a conductive
coating 76  stylus performance is significantly increased 40   on the video
disc substrate 78.            because the stylus electrode does not get
wider 105 As the pickup stylus 38 wears to a shape  as the stylus wears out
and because the edges shown in FIGURE 4, the width of the stylus  of the
stylus electrode are spaced at a greater electrode 60 becomes the same as
the dis- distance from the conductive coating in the tance between 'the
adjacent grooves (e.g., 3.5  adjacent  grooves of the video disc as com- 45
micrometers). When the stylus electrode 60  pared with a V-shaped stylus
electrode.   110 becomes wider, the cross-talk in  the signal
Illustratively, the  configuration  of the pickup output increases and it
becomes desir- keel-tipped stylus 80 is as follows: the angle able to
replace the pickup stylus.  - -   included between the bevelled surfaces 86
However, if the pickup stylus 38 is allowed  and- 88-42, the height of 'the
constricted 50  to wear to a shape shown in FIGURE 5, the  portion 90-5
micrometers, the distance be-  115 stylus now covers several grooves and
'causes tween the substantially parallel side surfaces stylus mistracking.
of the constricted portion-3 micrometers, A keel-tipped pickup stylus
embodying the  the fore-and-aft dimension of the constricted invention
overcomes   these   problems. portion -8 micrometers, and the angle in- 55
FIGURES 6 and 7 show the perspective  cluded between the prow  96 and the
shoe  120 views of .'a keel-tipped stylus 80. FIGURES  104  35[err]. 8, 10
and 11 illustrate the front view, the    With this configuration, the life
of the side view and the bottom view of a varia- keel-tipped stylus is
about twice the life of tion of the keel-tipped stylus 80. FIGURE  the
previously mentioned V-tipped stylus and 60  9 shows a worn keel-tipped
stylus 80 of the  the increment in the 'signal-to-noise ratio is 125 type
shown in 'FIGURES 8, 10 and 11.   ' of the order of 3dB (average) As shown
in the respective drawings, the    The keel-tipped stylus not  only offers
ad- keel-tipped stylus 80 includes a dielectric  vantages in performance
and stylus life, but support element 82. The dielectric support it also is
relatively easy to fabricate by modi- 65   element 82  comprises a body 84
having  fying a V-shaped stylus (e.g., shown in  130    4   1,598 864
FIGURE. 2)to obtain a keel-tipped stylus.    pickup stylus comprising: a
dielectric sup- 



The keel-tipped stylus is formed by run-   port element having a    tip
which, is defined   65 ning the Vshape  stylus 116 on an abrasive   by a
prow  and :a substantially flat rear  sur- lapping disc 1-18. with a deep
coarse pitched   face remtoe from said  prow; . the terminating 5   groove
120 as shown  in FIGURE: 12. The   portion of said  rear surface  being-
formed by. lands 122 and 124 'on the lapping disc. 118   a bottom  edge, a
pair of side. edges  extend- lap the shoulders '92 and 94  and the walls
ing substantially orthogonally from  the  ends  70 126 and 128 of the
abrasive groove 120 form   of said bottom  edge and a pair  of laterally
the  substantially parallel  side -surfaces 100   extending edges
originating  from  the ends 10   and 102 as- shown  in FIGURE 13. The ab-
of said side edges  remote from said bottom rasive. groove 120 can be
deeper than the   edge;  the  maximum separation  between said height of
the keel tip 90 and the -stylus foot-  side  edges being l lessthan said
given groove  75 print can be lapped  later. Alternatively, as  width; and
said tip additionally including a shown in FIGURE 13, the bottom 130 of the
bottom  surface  extending from  said bottom 15   abrasive groove 120. can
be positioned. such   edge and terminating at said prow,  a pair of that it
laps the Stylus shoe 104.             substantially parallel side surfaces
extending The lapping disc 118 shown in- FIGURES.  from said side edges, a
pair of laterally ex-  80 12 and 13 - provies  a  keel-tipped stylus of
tending surfaces originating from said laterally the form  shown in-
FIGURES 6 and 7. By   extending.edges, and surfaces extending from. 20
suitably modifying  the lapping-disc, as shown   the ends of said parallel
side surfaces remote. by  the dotted lines in FIGURES 12 and 13.  from said
rear surface and converging at said a keeltipped stylus of the form  shown
in   prow; wherein said stylus is arranged in said . 85 FIGURES 8-ll can be
made.                     groove for playback such that, at the point The
manufacture of  the lapping disc 118   of reception of said stylus, said
bottom edge 25   will now be described. A fairly flat and smooth  is
disposed transverse to said groove and in copper clad substrate is coated
with a thick   contact with-said groove bottom  said parallel coating (e.g.
several micrometers) of photo-  side surfaces are disposed in the direction
of  90 resist. The photoresist coated..substrate:is ex-  said groove, and
the relative movement of posed with an intense  bean:of energy (e.g.,  said
record is to be in a direction from said 30   electron beam  or light) of
the desired width  prow toward said bottom edge; and wherein (e.g., 3.5.
micrometers) along- a spiral . track . said stylus is dimensioned such that
said lat- of a coarse pitch. After developing the ex- erally extending
surfaces are spaced from 95 posed photoresist coated substrate, the exposed
said record surface. upon stylus reception in photoresist region is removed
to form a coarse  said groove. 35   spiral. groove  on -the  substrate. A
metal    2. A  pickup stylus as defined in Claim  1 stamper is obtained
therefrom  by a process  wherein the intersection of said rear surface,
such as electroless plating. The metal'stamper  said parallel side
surfaces and said converg-  100 is used to press plastic discs. The plastic
ing.surfaces with said bottom surface defines discs may be made  from  the
same material  a stylus footpnint; wherein  said stylus foot- 40  as video
discs. An  abrasive. material such as  print is a  pentagon having. an apex
located SiO, is deposited thereon to form an abrasive  on said prow. layer
132 as shown in FIGURES 12 and 13.    3. A pickup stylus as defined in
Claim  1, 105 Keel-tipped styli,  in accordance with em-  wherein said
dielectric support element has bodiments of the persent invention, have
been  a body, a constricted terminal portion having 45  successfully made
from  diamond, as well as  a reduced width, being the width between from
sapphire, support elements.             the substantially pa allel side
surfaces extend- Use of the described keel-lapping proce-  ing from said
side edges of said rear  surface;  110 dure is not limited  to  factory
production,  it  and being less than  said given groove width; could be
done in the home, a store or repair. the  intersection of said rear, said
si  and 50   shop, or  as a factory reconditioning operation  said
converging surfaces .,with said  bottom to restore a worn stylus.
surface define a stylus footprint. While the invention is described in the
4. A pickup stylus as defined in Claim  1, 115 context of capacitive pickup
styli, the prim.  2 or 3, further having a layer of conductive ciples are
applicable  as  well to styli .for pres   material adherent to   said rear
surface.- 55   sure pickups, for example.                      5. A pickup
stylus as  defined in any pre- ceding Claim, wherein each of said laterally
extending surfaces is disposed substantially  120 WHAT WE CLAIM  IS:-
parallel to said bottom  surface. 1. In a playback  system including a
turn-    6. A pickup stylus as defined in any of table for rotating a disc
record having signals  Claims 1 4, wherein said laterally extending
prerecorded in the bottom of a spiral groove  surfaces are flared relative
to said bottom 60   of a given width and disposed on the surface  surface.
125 of said  record   a  pickup stylus for playing    7. A pickup stylus as
defined in Claim 3, back  said  prerecorded signals when stylus/. wherein
said  body is defined by an extension record relative motion is
established; said  of said rear surface, said laterally extending    
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4 FIGURE 2) to obtain a keel-tipped stylus.    pickup stylus comprising: a
dielectric sup- The keel-tipped stylu s   formed by run-  port element
having a tip which is defined  65- ning the V-shaped stylus 116 on an
abrasive  by a prow and a substantially flat rear sur- lapping disc 118
with a deep coarse-pitched  face remtoe from said prow; the teminating 5
groove 120 as shown in FIGURE 12. The  portion of said rear surface being
formed by lands 122 and 124 on the lapping disc 118  a bottom edge, a pair
of side edges extend- lap the shoulders 92 and 94, and the walls  ing
substantially orthogonally from the ends  70 126 and 128 of the abrasive
groove 120 form   of said bottom edge and a pair of laterally the
substantially parallel side surfaces 100  extending edges originating from
the ends 10  and 102 as shown in FIGURE 13. The ab-  of said side edges
remote from said bottom rasive groove 120 can be deeper than the  edge; the
maximum separation between said height of the keel tip 90 and the stylus
foot-  side edges being less than said given groove  75 print can be lapped
later. Alternatively, as  width; and said tip additionally including a
shown in FIGURE 13, the bottom 130 of the  bottom surface extending from
said bottom 15  abrasive groove 120 can be positioned such  edge and
terminating at said prow, a pair of that it laps the stylus shoe 104.
substantially parallel side surfaces extending The lapping disc 118 shown
in FIGURES   from said side edges, a pair of laterally ex-  80 12 and 13
provides a keel-tipped stylus of  rending surfaces originating from said
laterally the form shown in FIGURES 6 and 7. By  extending edges, and
surfaces extending from 20  suitably modifying the lapping disc, as shown
the ends of said parallel side surfaces remote by the dotted lines in
FIGURES 12 and 13  from said rear surface and converging at said a
keel-tipped stylus of the form  shown in  prow; wherein said stylus is
arranged in said  85 FIGURES 8-11 can be made.                  groove for
playback such that, at the point The manufacture of the lapping disc 118
of reception of said stylus, said bottom edge 25  will now be described. A
fairly flat and smooth  is disposed transverse to said groove and in copper
clad substrate is coated with a thick  contact with said groove bottom,
said parallel coating (e.g., several micrometers) of photo-  side surfaces
are disposed in the direction of  90 resist. The photoresist coated
substrate is ex-  said groove, and the relative movement of posed with an
intense beam of energy (e.g.,  said record is to be in a direction from
said 30  electron beam or light) of the desired width  prow toward said
bottom edge; and wherein (e.g., 3.5 micrometers) along a spiral track  said
stylus is dimensioned such that said lat- of a coarse pitch. After
developing the ex-  erally extending surfaces are spaced from   95 posed
photoresist coated substrate, the exposed  said record surface upon stylus
reception in photoresist region is removed to form a coarse  said groove.
35  spiral groove on the substrate. A  metal    2. A pickup stylus as
defined in Claim  1 stamper is obtained therefrom  by a process  wherein
the intersection of said rear surface, such as electroless plating. The
metal stamper  said parallel side surfaces and said converg- 100 is used to
press plastic discs. The plastic  ing surfaces with said bottom surface
defines discs may be made from the same material  a stylus footprint;
wherein said stylus foot- 40  as video discs. An abrasive material, such as
print is a pentagon having an apex located SiO  is deposited thereon to
form an abrasive  on said prow. layer 132 as shown in FIGURES 12 and 13.
3. A pickup stylus as defined in Claim 1, 105 Keel-tipped styli, in
accordance with em-  wherein said dielectric support element has bodiments
of the persent invention, have been  a body, a constricted terminal portion
having 45  successfully made from diamond, as well as  a reduced width,
being the width between from sapphire, support elements.          the
substantially parallel side surfaces extend- Use of the described
keel-lapping proce-  ing from said side edges of said rear surface; 110
dure is not limited to factory production, it  and being less than said
given groove width; could be done in the home, a store or repair  the
intersection of said rear, said side and 50  shop, or as a factory
reconditioning operation  said converging surfaces with said bottom to
restore a worn stylus.                  surface define a stylus footprint.
While the invention is described in the    4. A pickup stylus as defined in
Claim 1, 115 context of capacitive pickup styli, the prin   2 or 3, further
having a layer of conductive ciples are applicable as well to styli for
pres-  material adherent to said rear surface. 55  sure pickups, for
example.                    5. A pickup stylus as defined in any pre-
ceding Claim, wherein each of said laterally extending surfaces is disposed
substantially  120 WHAT WE CLAIM  IS:-                     parallel to said
bottom surface. 1. In a playback system including a turn-    6. A pickup
stylus as defined in any of table for rotating a disc record having signals
Claims 1-4, wherein said laterally extending prerecorded in the bottom of a
spiral groove  surfaces are flared relative to said bottom 60   of a given
width and disposed on the surface  surface.
125 of said record; a pickup stylus for playing    7. A pickup stylus as
defined in Claim 3, back said prerecorded signals when stylus/  wherein
said body is defined by an extension record relative motion is established;
said  of said rear surface, said laterally extending  
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5 surfaces and extensions of said converging  a given height and provides
said keel shaped surfaces.                                   tip.
55 8. A pickup stylus as defined in any pre-   11. A method as defined in
Claim 10 fur- ceding Claim, comprising a stylus arm; and  ther including
the step of causing engage- 5   means for securing said pickup stylus to
said  ment between the bottom of said constricted stylus arm  such that
when said stylus is  terminal portion and said bottom wall of said received
in a said groove for playback, said  abrasive groove to form  a bottom
surface  60 bottom  edge is disposed transverse to said  of said
constricted terminal portion prior to groove and resting on said groove
bottom,  said termination of said relative motion. l0   said parallel side
surfaces are disposed in the     12. A method as defined in Claim 10 fur-
direction of said groove and the movement  ther including the step of
lapping the bottom of said record extends from said prow toward  surface of
said constricted terminal portion  65 said bottom  edge; and wherein said
stylus  subsequent to said termination of said rela- is dimensioned such
that said laterally ex-  tive motion. 15  tending surfaces are spaced from
said record    13. A method as defined in Claim 10, 11 surface upon stylus
reception in said groove. or 12 further includin  the step of lapping 9. An
apparatus as defined in Claim  8  said tapering support element to form a
bot- 70 wherein said securing of said pickup stylus  tom   surface
substantially perpendicular to to said stylus arm is such that said
substan-  said V-shaped rear surface prior to said intro- 20  'tially
parallel side surfaces are disposed para-  duction of said tapering support
element. iile  to the longitudinal axis of said stylus arm,    14. A method
as defined in Claim 10, 11, and said prow is disposed in a plane substan-
12 or 13 wherein said abrasive groove com  75 tially parallel to said
parallel side surfaces.    prises a spiral groove on a lapping disc having
10. A method of fabricating a keel-tipped   a pitch coarser than said given
pitch of said 25  ducing said tip of said tapering support ele-  disc
record. ment initially having a tip which is defined  15. A method as
defined in any of Claims by a prow and  a substantially flat V-shaped
10-14 wherein said tapering support element 80 rear surface remote 'from
said prow; said  has a coating of conductive material adherent keel-tipped
stylus being suitable for playing  to said V-shaped rear surface so as to
form 30  back prerecorded signals from a disc record  a stylus electrode.
groove of a given width and a given pitch     16. A method as defined in
any of claims said method comprising the steps of: intro-  10-15 wherein
said lands of said abrasive  85 ducing said tip of said tapering support
ele-  groove are constructed such that said shoul- ment in an abrasive
groove having a bottom   ders are disposed parallel to the bottom sur- 35
wall, substantially parallel side walls sepa-  face of said constricted
terminal portion. rated by a distance lessthansaid given width    17. A
method as defined in any of Claims and lands extending away from  said side
10-15  wherein said lands are constructed  go walls; while establishing
relative motion be-  such that said shoulders are disposed flared tween
said tapering support element and said  relative to the bottom  surface of
said con- 40  abrasive groove along a line which is disposed  stricted
terminal portion. in a plane substatially perpendicular to said    18. A
method of fabricating a stylus sub- V-shaped rear surface while holding
said  stantially as hereinbefore described with re-  95 tapering support
element in a relatively fixed  ference to Figures 12 and 13. orientation
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