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CORPORATION, a Cor-  stylus in the record groove during playback. poration
organized under the laws of the  All of the tracking force may come from
State of Delaware, United States of America,  the weight of the stylus arm
unit, whereby of 30 Rockefeller Plaza, City and State of  the tracking is,
essentially, mass controlled 50 5 New York, 10020, United States of
America, along the record groove and up-and-down do hereby declare the
invention, for which  on any defect in the record groove. How- we pray that
a patent may be granted to us,  ever, it is preferable to employ a stylus
arm and the method by which it is to be per-  unit having a mass lower than
that required formed, to be particularly described in and  for desirable
tracking force, and to provide 55 10 by the following statement: -
a spring connected between the stylus and The present invention relates
generally to  the carriage to impart the desired tracking a disc record
player, and, more particularly,  force. It has been found that such an ar-
to stylus adjustment apparatus especially  rangement substantially reduces
the duration suitable for a video disc player.      of signal drop-outs
during playback, because 60 15   A video disc system of the type described
the spring preferably a leaf spring causes in U.K. Patents Nos.
1392201-'206 gene-  the stylus to quickly return to the record rally
utilizes records having groove densities  groove when the stylus is
deflected away of the order of four to eight thousand groove  from the
surface of the record by a defect convolutions per inch. A typical video
record  in the record groove. The stylus spring may 65 20 of this type may
have a groove convolution  additionally serve to establish electrical con-
spacing of the order of 3.5 microns. The  nection between an electrode on
the stylus fragile walls of relatively narrow record  and signal processing
circuitry of the player. grooves cannot be dependably relied upon    It is
herein recognized that additional to pull a stylus arm unit across the
entire  advantage may be taken of the presence of 70 25 recorded surface of
the record. Also, in  the stylus-connected spring in the aforemen- video
disc systems of the type described in  tioned spring-loaded stylus
arrangement to the abovementioned patent, it is desirable  provide a
facility for adjustable control of for accurate reproduction of the
prerecorded  the lateral positioning of the stylus arm as signals that the
stylus (and an electrode  well as adjustable control of the stylus track-
75 30 formed thereon) maintain a substantially  ing force. Pursuant to the
principles of the constant attitude in the record groove during  present
invention, such a facility is obtained playback. Therefore, a lateral feed
drive  by associating the stylus-onnected spring mechanism is provided for
traversing a car- with a structure for adjusting the location riage
supporting the stylus arm  unit, in  of the spring end remote from the
stylus.  80 35 proper time relationship with the lateral   In accordance
with an illustrative em- motion of the stylus due to the spiral groove,
bodiment of the present invention, the loca- so as to continuously maintain
the longi-  tion adjusting structure takes the form of tudinal axis of the
stylus arm substantially  a ball friction-loaded in a socket, with a
tangential to the spiral groove at the point  surface of the ball
projecting from the socket 85 40 of stylus/groove engagement during play-
and secured to the end of the spring remote back. U.S. Patent No. 3,870,
835, issued on  from the stylus. Rotation of the ball about March 11, 1975
to Frederick R. Stave, a first axis substantially perpendicular to the
illustrates such a lateral feed drive mecha-  stylus arm provides
adjustment of the track-   - nism.                                  ing
force imparted to the stylus by the spring, 90 45   The stylus needs a
certain tracking force  while rotation of the ball about a second to assure
proper tracking and seating of the  axis orthogonal to the first axis
provides    1,552,764                                   2 adjustment of the
lateral positioning of the  ber 21 insert molded at the other end of stylus
arm. The latter adjustment permits,  the stylus arm, The compliant member-
21 for example, accurate location of the stylus  is in a substantially
unstressed condition arm relative to an abutment in an associated. when the
stylus arm 19 is aligned therewith.   - 5 housing whereby rapid escape of
the stylus  A connector plate 22 is glued to the com- 70     



from a "locked groove" playback condition pliant member 21 in a manner that
estab- may be assured.                         lishes a [err] angle
therebetween. The plastic FIGURE 1 illustrates a portion of video  stylus
holder 20 contains a slot 23 in which disc player, under "play" conditions,
the  the stylus 15 is glued in place. An upwardly  10 player, employing a
stylus arm, cartridge em- - projecting deflector 24 is molded at the top 75
bodying the present invention;          of the plastic stylus holder 20.
The deflector FIGURE 2 illustrates the video disc player 24 is subject to
engagement with an abut- of FIGURE 1 under non-playing condition,  ment 43,
extending into the bottom opening with the stylus arm cartridge undergoing
re-  45 of carriage 14, to relieve the stylus 15 15 moval from the player;
from a locked groove in the record 11 in  80 FIGURES 3 and 4 are top and
bottom   accordance with the invention of our co- perspective views of the
stylusarm cartridge  pending application No. 20224/77 (Serial of FIGURES 1
and 2;                       No. 1552769) and as considered herein in
FIGURE 5 is a perspective view of the  greater detail subsequently. 20
stylus arm unit which. is enclosed within the    The stylus arm unit 16 is
suspended in  85 stylus arm cartridge of FIGURES 1-4,   the cartridge 17 by
an euastic diaphragm 25 FIGURES 6 and 7 are, respectively, a side  as shown
in FIGURE 4. A U-shaped spring view and a front view of the stylus arm unit
26 releasably clamps the stylus carrying end of FIGURE 5; and
of the stylus arm 19 in a retracted position 25    FIGURE  8 illustrates
player structure  in the cartridge 17 during storage and handl-  90
associated with.the stylus arm unit of FIG-  ing of the cartridge (i.e.,
while the cartridge URES 5-7 for locked groove escape pur-  is outside the
player compartment 18). The poses.
retracted position provides a location for In FIGURE 1, numeral 10
indicates a  the stylus 15 withdrawn within the confines 30  video disc
player of the general type shown  of the cartridge 17, remote from an
opening 95 in the U.S. Patent No. 3,842,194 (Clemens).  in the bottom wall
of the cartridge through A record 11 is rotatably mounted for play-  which
the stylus may protrude (eg., during back on a turntable.12 secured to a
motor-  playback). board 13 of the player. A carriage 14 is   . As can be
seen from FIGURES 1 and 2 35  mounted for lateral motion relative to the  a
support member 27 of an armstretcher 100 motorboard 13 in correlation with,
but in-  apparatus 28 rigidly engages the connector dependent of, the
lateral motion of a stylus  plate 22 during containment of the cartridge 15
riding in a spiral groove disposed on  17 in a player compartment 18. The
arm- the surface of the record 11 during playback.  stretcher 28 (serving a
velocity error cor- 40  Reference may be' made to the U.S. Patent  recting
function, as disclosed in  U.S. Patent 105 No. 3,870,835 (Stave) for
illustration  of an  No. 2,711,641-Palmer) is slidably  mounted apparatus
for laterally driving the carriage  in the player compartment 18  for
movement 14 during playback.                      between a withdrawn
position (when a lid A stylus arm unit 16 is  housed in a stylus  29 of the
carriage 14 is open) to an advanced 45  arm cartridge 17. In FIGURE 2, the
cart-  position (when the carriage lid  29 is closed) 110 ridge 17 is shown
outside the player 10 to  in response to the motion of the carriage
illustrate, separately, the details of the cart-  lid 29. The support
member  27 enters the ridge 17 and the carriage 14. The cartridge  interior
of  the cartridge 17 through an open- 17 (which is illustratively of a form
described  ing 30 (FIGURE 4) in the cartridge to 50 in detail in our
copending application No.  engage the connector plate 22 when the 115
22370/76) (Serial No. 1552768) is subject  armstretcher 28 is advanced. to
reception in a compartment 18 provided    A spring defeat lever 31  secured
to the in the carriage 14.                      carriage lid 29, enters the
interior of the FIGURES 3 and 4 illustrate, respectively, cartridge 17
through an opening 32 in the     55  top and bottom perspective views of
the  cartridge to defeat the clamping  spring 26, 120 cartridge 17. The
details of installation  of  during containment of the cartridge in  the
the  stylus arm unit  16 in the cartridge 17  player compartment 18, upon
closure of the are shown more clearly in FIGURE 4.      carriage  lid 29.
Upon such defeat of the     As  can be seen  from  FIGURE  5, the  clamping
spring 26, the eleveation  of the 60  stylus arm unit 16 comprises a stylus
arm  arm 19 becomes subject to the control of a 125 19 formed  as a tube
(e.g.,  formed of alu-  stylus lifting/lowering mechanism 46, which minum
tubing having a  0.024 inch outer is illustratively of the form disclosed
in our diameter and--0.002  inch thickness)   with  a  cognate
applications Not 37847/37849/75      plastic stylus holder 20 insert
molded at one  (Serial No. 1543550).   The mechanism 46 is 65  end of the
stylus arm and a compliant mem-  mounted in the carriage 14 (as best shown
130    3                                       1,552,764
3 in FIGURE 2) and serves to move the arm  precise lateral orientation of
the arm 19 is 19 between an elevated position, in which  desirably set by
the rotational adjustment the stylus 15 is retracted within the carriage
of ball 35 to offset the stylus holder projec- 14 to a degree precluding
stylus/record con-  tion 24 from the center of a narrowed por- 



5 tact, and a depressed position, in which the  tion of the carriage bottom
opening 45. The  70 arm  unit protrudes through the carriage  narrowed
portion is defined by a channel 42 bottom opening 45 to a degree permitting
formed between two spaced abutments 43 stylus reception in a record groove
(as shown  and 44, shown in cross-section in FIGURE in FIGURE 1).
8; the channel 42 is occupied by the up- 10   The cartridge 17 further
includes a leaf  wardly projecting member 24 when the  75 spring 33, in the
form of a ribbon, for urging  stylus 15 is received in a record groove. the
stylus 15 in the record groove during  The desired direction of
off-centering is in playback, as shown in FIGURE 1. A first  the direction
of the outermost abutment 43 end of the leaf spring 33 is secured to the
(i.e., the abutment most remote from the 15 stylus 15 as shown in FIGURES
1, 5 and 6.  center of record rotation). With the member 80 For the stylus
adjustment purposes of the  24 of an elevated arm  unit thus aligned
present invention, the second end of the leaf  with the outer region of
channel 42, one spring 33 is secured to a flat 34 on a portion  is assured
that a lowering of stylus 15 into of a ball 35, as shown in FIGURES 1, 4, 6
the record groove will place member 24 in 20 and 7. The ball 35 is friction
loaded into  close proximity to the outer abutment 43. 85 a socket 36
provided in the cartridge 17 so    Such close proximity to the outer abut-
that the flat 34 protrudes from the socket. ment 43 is desired to ensure
rapid escape The cartridge 17 has an access opening  of stylus 15 from a
locked groove. That 37 in communication with the top of socket  is, if
normal progression of the stylus 25  36, through which opening a tool may
be  15 toward the innermost convolution of a  90 inserted to engage a
(e.g., hex-shaped) hole  record's spiral groove is interrupted by an 38
provided in the ball 35, for the purpose  encounter with a locked groove,
the closely of adjustment of the stylus 15.          proximate abutment 43,
advancing toward The spring 33, formed of conductive  the center of
turntable with the lateral move- 30 material, additionally serves the
purpose of  ment of carriage 14, will quickly engage 95 providing an
electrical connection to an elec-  member 24 and force stylus 15 inward, to
trode formed on the stylus 15. Pursuant to  effect its escape from  the
locked groove this purpose, a contact 41 is provided on  region. By
shifting the center of member 24 a signal processing circuit board 40,
mounted  (of an illustrative width of .030 inches) 35 in carriage 14, and
located in a position to  outward from the center of a channel (of 100
contact the second end of spring 33, when  an illustrative width of .050
inches) by a the cartridge 17 is loaded in compartment  distance of
approximately .010 inches, one 18 and carriage lid 29 is closed.       may
shorten the time between locked groove Rotation of ball 35 in socket 36,
about  encounter and locked groove escape suffi- 40 a lateral axis
substantially orthogonal to the  ciently to render the locked groove condi-
105 longitudinal axis of arm 19, in a clockwise  tion occurrence
essentially unnoticeable to direction as shown in FIGURE 6 (counter-  a
viewer of the played back images. In con- clockwise, for the view of FIGURE
1) alters  trast, with a centered location of the mem- the spring
orientation in a manner increasing  ber 24, the time between locked groove
45 the downward force on stylus 15 (to provide  encounter and locked groove
escape may 110 increased tracking pressure on a record  be as long as seven
seconds, for example, groove bottom, during playback). The secur-  with
annoying consequences to the viewer. ing means for the second end of spring
33    When the desired rotational adjustments thus provides a convenient
facility for stylus  of ball 35 have been made, for the above- 50 tracking
force adjustment.                described purposes, maintenance of the re-
115 Rotation of ball 35 in socket 36 about  sultant angular orientation of
the ball may a lateral axis substantially parallel to the  be ensured, for
example, by gluing the ball longitudinal axis of arm 19 alters the lateral
35 in place. position of the stylus 15 to control the 55 lateral
orientation of arm 19 in cartridge 17,    WHAT WE CLAIM IS: -
120 and hence, the lateral orientation of arm 19    1. Apparatus for
playing back signals in carriage 14 when the cartridge 17 is in
prerecorded along a spiral on a rotatable place therein. When the proper
lateral  record, and including a carriage mounted orientation of arm 19 is
establised, the arm  for lateral motion relative to a base of said 60  19
will be in a position permitting stylus  apparatus normally in correlation
with pro- 125 passage through registered bottom openings  gressive lateral
motion of a pick-up stylus in the cartridge 17 and carriage 14 to estab-
following said spiral during playback, said lish record contact for
playback purposes.  apparatus further comprising: However, as will now be
explained with    a stylus arm carrying said stylus at one 65  the aid of
the showing of FIGURE 8, the  end thereof;                            130
3  1.552,764                                           *    C   L   M   S
* in FIGURE 2) and serves to move the arm   precise lateral orientation of
the arm 19  is  19 between an elevated position, in which  desirably set by
the rotational adjustment  the stylus 15 is retracted within the carriage
of ball 35 to offset the stylus holder projec- 



14  to a degree precluding stylus/record con-  tion 24 from the center of a
narrowed por-  5 tact,  and a depressed position, in which the  tion of the
carriage bottom opening 45. The 70 arm  unit protrudes through the carriage
narrowed portion is defined by a channel 42 bottom opening 45 to a degree
permitting  formed between two spaced  abutments 43 stylus reception in a
record groove (as shown  and 44, shown in cross-section in FIGURE in FIGURE
1).                           8; the channel 42 is occupied by the up  10
The cartridge 17 further includes a leaf  wardly projecting member 24 when
the 75 spring 33, in the form of a ribbon, for urging  stylus 15 is
received in a record groove.  the stylus 15 in the record groove during
The desired direction of off-centering is in playback, as shown in FIGURE
1. A first the direction of the outermost abutment 43 end of the leaf
spring 33 is secured to the  (i.e., the abutment most remote from the  15
stylus 15 as shown in FIGURES 1, 5 and 6. center of record rotation). With
the member 80 For the stylus adjustment purposes of the  24 of an elevated
arm unit thus aligned present invention, the second end of the leaf with
the outer region of channel 42, one spring 33 is secured to a flat 34 on a
portion  is assured that a lowering of stylus 15 into of a ball 35, as
shown in FIGURES 1, 4, 6  the record groove will place member 24 in 20 and
7. The ball 35 is friction loaded into  close proximity to the outer
abutment 43.  85' a socket 36 provided in the cartridge 17 so    Such close
proximity to the outer abut-  that the flat 34 protrudes from the socket.
ment 43 is desired to ensure rapid escape. The cartridge 17 has an access
opening  of stylus 15 from a locked groove. That 37 in communication with
the top of socket is, if normal progression of the stylus 25 36, through
which opening a tool may be  15 toward the innermost convolution of a  90
inserted to engage a (e.g., hex-shaped) hole  record's spiral groove is
interrupted by an  38 provided in the ball 35, for the purpose  encounter
with a locked groove, the closely  of adjustment of the stylus 15.
proximate abutment 43, advancing toward The spring 33, formed of conductive
the center of turntable with the lateral move-   - 30  material,
additionally serves the purpose of  ment of carriage 14, will quickly
engage  95 providing an electrical connection to an elec- member 24 and
force stylus 15 inward, to trode formed on the stylus 15. Pursuant to
effect its escape from  the locked groove this purpose, a contact 41 is
provided on  region. By shifting the center'of member 24 a signal
processing circuit board 40, mounted  (of an illustrative width of .030
inches)  35 in carriage 14, and located in a position to  outward from the
center of a channel (of 100 contact the second end of spring 33, when  an
illustrative width of .050 inches) by a the cartridge 17 is loaded in
compartment  distance of approximately .010 inches, one 18 and carriage lid
29 is closed.       may shorten the time between locked groove Rotation of
ball 35 in socket 36, about encounter and locked  groove escape suffi- 40
a lateral axis substantially orthogonal to the  ciently to render the
locked groove condi- 105 longitudinal axis of arm 19, in a clockwise  tion
occurrence essentially unnoticeable to direction as shown in FIGURE 6
(counter-  a viewer of the played back images. In con-  clockwise, for the
view of FIGURE 1) alters  trast, with a centered location of the mem-  the
spring orientation in a manner increasing  ber 24, the time between locked
groove 45  the downward force on stylus 15 (to provide  encounter and
locked groove escape may 110 increased tracking pressure on a record  be as
long as seven seconds, for example, groove bottom, during playback). The
secur- with annoying consequences  to the viewer. ing means for the  second
end of spring 33    When the desired rotational adjustments thus provides a
convenient facility for stylus  of ball  35  have been made, for the
above-. 50 tracking force adjustment.               described purposes,
maintenance of the re- 115 Rotation of ball 35 in socket 36 about sultant
angular  orientation of the ball may a lateral axis substantially parallel
to the  be ensured, for example, by gluing the ball longitudinal axis of
arm 19 alters the lateral  35  in place. position of the stylus  15 to
control the 55 lateral orientation of arm 19 in cartridge 17,    WHAT WE
CLAIM IS: -          120 and hence, the lateral orientation of arm 19    1.
Apparatus for playing  back signals in carriage 14 when the  cartridge 17
is in   prerecorded along a spiral on  a rotatable place therein. When  the
proper lateral       record, and including a  carriage  mounted orientation
of arm 19 is establised, the arm  for lateral motion relative to a base of
said 60 19 will be in a position permitting stylus    apparatus normally in
correlation with pro- 125 passage through registered bottom openings
gressive lateral  motion of a pick-up stylus in the cartridge 17 and
carriage 14 to estab- following said spiral during playback, said lish
record contact for playback purposes.    apparatus further comprising:
However, as  will now  be explained with   a stylus  arm carrying said
stylus at one 65  the aid of the showing of FIGURE 8, the      end thereof;
130 .... of ....                                              130    4.
1,552,764
4 means for flexibly supporting the  end of    7.  Apparatus in accordance
with Claim 



stylus arm remote from said one end  6 wherein said adjusting means also
permits  65 within said carriage;                         rotation  of
said second end of said spring a spring for urging said stylus into engage-
about an axis substantially parallel to the 5. ment with said record during
playback, said  longitudinal axis  of said stylus arm  for spring having a
first end and a second end;  control of the lateral positioning of said arm
said first end of said spring being secured to  in said carriage.
70 said stylus; and                             8. Apparatus in accordance
with Claim adjusting means mounted within said car-  1 wherein said spring
is a leaf spring and  10. riage and secured to said second  end of said
wherein for adjusting the lateral orientation   spring for adjusting the
location of said  of said stylus arm  in said carriage,  said
second end of said spring.                   adjusting  means provides for
adjustably  75 2. Apparatus in accordance with Claim rotating said second
end of said spring about 1 wherein said spring end location adjusting  an
axis substantially parallel to the longi- 1.5. means permits rotation of
said second end  tudinal axis of  said stylus arm. of said spring about an
axis substantially    9. Apparatus according to any proceding orthogonal to
the longitudinal axis of the  claim  wherein said adjusting means com- 80
stylus arm.                                  prises a ball and socket
arrangement. 3. Apparatus in accordance with Claim      10. A  pickup
cartridge, for use in a 20  1 or 2 wherein said spring end location  system
for playing back prerecorded signals adjusting means comprises means for
rotat-  from a record; said cartridge  comprising: ing said second end of
said spring about    a pickup stylus;                          85 a
(second) axis substantially parallel to the:     stylus arm carrying said
stylus at one longitudinal axis of said stylus arm.    . end thereof; 25
4.  Apparatus in accordance with Claim     a body having walls defining a
protective 3 wherein said carriage has a bottom open-  enclosure for said
stylus and said stylus arm; ing at least a portion of which is defined by
means for pivotally supporting the end  90 a channel formed between a pair
of spaced  of said stylus  arm remote from said one end: abutments; wherein
said apparatus includes  within said body; 30  means for moving  said
stylus arm between    a  leaf spring having a first end and a an elevated
position, providing retraction of  second end; said first end of said
spring said  stylus within said carriage to preclude  being secured to said
stylus; and      95 stylus/record contact, and a.depressed posi-    means
for securing said second end  of tion, permitting protrusion  of said
stylus arm   said spring within said cartridge body above 35  through said
opening to permit stylus engage-  said stylus; said securing means
comprising: ment with a record for playback purposes;      a socket
provided in said cartridge wherein said apparatus also includes a pro-
body;                             '   100 jecting  member secured to said
stylus arm     an access opening provided in said body and subject to
occupancy of said channel    communicating with said socket; and 40  during
stylus engagement with a record; and     a ball friction-loaded in said
socket; wherein the rotational orientation of said    said ball having a
first portion which is second end of said spring about said second
accessible via said access opening;  said 105 axis is such as to establish
an off-centered    ball having a second portion located oppo- alignment
between said projecting member    site said first portion; said second
portion 45  and said channel.                             of said ball
protruding beyond said socket; 5. Apparatus in accordance with Claim
and said second end of said spring being 4 also including a turntable for
rotatably    secured to said second portion so as to 110 supporting said
record during playback;    permit adjustment of the location of said
wherein one of said pair  of abutments is    second end of said spring with
respect to 50  more remote from the center of said turn-    said cartridge
body by manipulation of table than the other and said off-centered    said
first portion of said ball through said alignment displaces said projecting
member    access opening.                        115 away from the center
of said channel in the    11.  Record playback apparatus with ad- direction
of said one of said pair of abut-  justable stylus arm  spring
substantially as 55  ments.                                     herein
before described with reference to 6. . Apparatus. in  accordance with
Claim   Figures 6-8 of the accompanying drawings. wherein said spring is a
leaf spring and  wherein for adjusting  the stylus tracking             T.
L M. SMITH force said  adjusting means provides. for          Chartered
Patent Agent, 60  adjustably rotating said  second end of said
50 Curzon Street,  spring about an axis sustantially ortho-  '.
London,WlY 8EU. gonal to the longitudinal axis of said stylus       Agent
for the Applicants. arm. Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1979. Published at The Patent Office, 25
Southampton Buildings, London, WC2A IAY. from which copies may be obtained.


