
1                  0 050 369                      2 Description
pattern is on the order of about 1.5 microns. Importantly, to prevent cross
talk between the This invention relates generally to improve-   tracks
during recording and/or playback oper- ments in video recorder-playback
machines,        ation, it is imperative that the optics carriage be and
more specifically, to an improved drive   5  translated in the radial
direction at a precisely assembly for radially positioning an optics
controlled and constant velocity. carriage including an optical
record-playback       In the prior art, a variety of lead screw head with
respect to a video information disc.    mechanisms have been proposed for
linearly Video recorder-playback machines in general    translating the
optics carriage of the machine. In are known in the art and include
appropriate   to   these mechanisms, a precision lead screw means for
recording and/or playing back a video   carries a lead screw nut for axial
displacement information signal utilizing a selected medium    upon screw
rotation. The nut is secured to the for storage of the signal. For example,
in one    optics carriage whereby the record-playback type of machine, the
video signal is recorded     head is shifted in a radial direction with
respect magnetically for storage and/or retrieval upon a   15   to the
information disc upon rotation of the lead length of so-called video tape.
In another type of  screw. However, these prior art arrangements system,
the video signal is recorded upon an      require direct physical
connection between the information disc for retrieval by means of a
lead screw nut and the optics carriage and stylus, in a manner generally
analogous to that  thereby have necessitated a precise alignment of sound
reproduction  from  phonographic   20    and  symmetric force loading
arrangement records. In still another type of system, the     between the
lead screw and the optics carriage video signal is used to frequently
modulate a     to avoid vibratory forces resulting from rela- beam of
amplified light, such as a laser beam,   tively slight binding between the
components with sufficient power for physically altering the  during
operation. The result is that prior art lead surface characteristics of a
light sensitive   25    screw drive mechanisms have been relatively coating
on a video information disc and thereby   complex and expensive in design,
and have re- record the signal upon the disc. During play-     quired a
high degree of manufacturing skill and back, a lower power light beam is
reflected from  expertise in the proper assembly of the mech- the disc and
the resulting signal is demodu-      anism to assure satisfactory
operation. lated to reproduce the recorded signal. In all of  30  An
assembly according to the precharac- these types of systems, the video
information     terising part is known e.g. from  US-A- signal can be
combined with an appropriate        3969768. audio signal for either
recording or playback       It is an object of the present invention to
pro- purposes to yield a composite audio-video         vide an improved
drive assembly for a recorder- signal of the type commonly used for
television   35    playback machine which radially and con- transmissions
and the like. For convenience,      trollably shifts the position of a head
with however, the signal will be referred to herein as  respect to a
recording medium, preferably of an a video information signal.
optical record-playback head with respect to a Video recorded-playback
machines utilizing      video information disc. amplified light beams for
recording and play-  40   This object is achieved by providing the back
purposes offer significant advantages in     features of claim 1. that all
physical contact of the recording and      In the framework of the
invention the drive playback elements with the storage medium,
assembly for a recorder-playback machine is namely, the information disc,
is avoided. This    provided for smoothly and efficiently position-
prevents wear and deterioration of the machine   45    ing an optics
carriage including a head in a elements and the disc, resulting in a high
quality  radial direction with respect to e.g. a rotating stored video
signal which can be played back      video information disc. repeatably
over a long period of time with un-      Such a drive assembly allows a
relatively impaired video resolution.                        smooth and
accurate positioning of the record- In video recorder-playback machines
using   50    playback head without undue vibrations or amplified light
beams for signal recording        asymmetric loadings of the drive assembly
corn- and playback, the recording and playback          ponents which could
otherwise result in un- optical beams are focused upon the video infor-
desired cross talk between information tracks mation disc by an optical
record-playback head    e.g. on the disc. mounted on an optics carriage
which traverses  55   A particular drive assembly comprises a the span of
the disc in a radial direction simul-  threaded precision lead screw
mounted for taneously with rotation of the disc. In this     rotation about
its own axis in a support bracket, manner, a spiral pattern of closely
spaced tracks  and rotatably driven at a closely controlled is formed on
the disc to represent the video      speed by suitable motor means. The
lead screw information. For maximum storage capacity for   60   threadably
carries a lead screw nut for axial each disc, together with optimum signal
resolu-  translation with respect to the screw  upon tion, the information
tracks are formed to have a  screw rotation. The lead screw nut is coupled
to narrow width such as on the order of about 0.5    a sleeve-type push
block by means of a float- microns, and the center-to-center spacing be-
ing-center coupling which locks the push block tween radially adjacent
tracks in the spiraling   65   and the lead screw nut against rotation with
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3                   0 050 369                      4 respect to each other
while allowing limited       recorder-playback machine 10 having suitable
axial misalignment of the components. The          optical and electronic
elements for recording push block in turn is coupled directly to the
and playback of video information from a video optics carriage which
supports the record-play-    information disc 14. The information disc 14
is back head for radial displacement with respect   5    removably
supported within the machine upon a to the rotating video information disc.
spindle assembly 18 for controlled high speed The optics carriage is also
mounted for radial  rotation of the disc during the recording and
displacement on a liner track assembly includ-     playback operations. A
clamp assembly 20 co- ing a slide member secured to the optics
operates with the spindle assembly 18 to clamp carriage and linearly
movable along a track   to   the disc 14 in a precisely centered position
for member secured to the lead screw bracket. A        accurate, high speed
rotation without radial constant force spring is connected between the
eccentricities or rotational slippage. A record- screw  bracket and the
slide member, and           playback head 34 is mounted on an optics
operates to urge the slide member and the          carriage 30 and is
linearly translated in a radial optics carriage in a direction to move the
push   15   direction with respect to the disc 14 simul- block into axially
bearing engagement with the     taneously with disc rotation by means of a
linear floating-center coupling. In this manner, the      drive assembly
38. In operation, appropriate push block and the coupling are maintained in
optical signals are focused upon the disc 14 as axially bearing engagement
with the lead screw     will be described herein by the record-playback
nut.                                         20    head 34 for storage
and/or retrieval of a video When the lead screw is rotatably driven in
information signal on the disc. one direction, the lead screw nut axially
bears      The machine 10, including the linear drive against the
floating-center coupling and the      assembly 38, comprises an improvement
over push block to radially displace the optics         the prior art in
that the drive assembly 38 is carriage and the record-playback in one
radial   25   designed for controlled and relatively smooth direction with
respect to the disc. Rotation of   linear translation of the optics
carriage 30 and the lead screw in the opposite direction axially  the
record-playback head 34 without requiring translates the lead screw nut in
the opposite      precision alignment between the driving and direction
whereby the push block and the           driven components. Morover, the
drive as- coupling follow the lead screw nut under the in-   30   sembly 38
provides a relatively simple and in- fluence of the constant force spring.
Import-      expensive arrangement for assuring symmetric antly, regardless
of the direction of translation,  loading of the driving components to
avoid the floating center coupling allows the lead       vibrations and the
like occuring as a result of screw nut and the push block to follow each
relatively slight binding of the components other closely and accurately
without requiring   35   which could otherwise cause undesired impair-
precise axial alignment therebetween, while        ment of the recorded or
retrieved video informa- maintaining a symmetric axial loading of the
tion signal. nut.                                                 As shown
in Fig. 1, the video recorder-play- The following detailed description,
taken in    back mahine 10 includes a machine base 12 conjunction with the
accompanying drawings,   40   which provides support for a relatively high
illustrates by way of example the principles of    power laser generator
unit 1 6, such as an argon the invention.
ion laser, for use in recording a prescribed video The accompanying
drawings illustrate the in-    information signal upon the disc 14. The
high vention. In such drawings:                         power laser
generator unit 16 emits a highly Fig. 1 is a fragmented perspective view
illus-   45   amplified collimated beam  of light for redi- trating,
partially in exploded form, a video       rection by a suitable mirror
assembly 22 to recorder-playback machine;                         an
electronically driven modulator 24. The Fig. 2 is an enlarged perspective
view of the   modulator 24 is driven by a suitable frequency drive assembly
of this invention;                  modulated electronic signal supplied
via an Fig. 3 is an enlarged fragmented vertical   50   input lead 26
wherein the electronic signal is section taken on the line 3-3 of Fig. 2;
representative of the desired video information. Fig. 4 is a vertical
section taken on the line  The modulator 24 responds to the electronic 4-4
of Fig. 3;                                     signal to interrupt
appropriately the amplified Fig. 5 is a fragmented vertical section taken
beam  of light to pass a correspondingly on the line 5-5 of Fig. 4;
55   modulated optical signal beam. This resultant Fig. 6 is an enlarged
fragmented top plan       optical signal beam is therefore representative
view of the drive assembly, with portions shown    of the prescribed video
information. Con- in schematic form;        .
veniently, in many instances, the electronic Fig. 7 is an enlarged
fragmented top plan       signal comprises a composition audio-video view
showing an alternate embodiment of a   60   signal of the type commonly
used in television portion of the drive assembly; and
transmissions and which, when supplied to the Fig. 8 is a vertical section
taken on the line  modulator 24, yields an optical signal beam 8-8 of Fig.
7.                                     representative of the composite
audio and video 



As shown in the exemplary drawings, the         information. However, for
sake of clarity and present invention is embodied in a video   65   ease of
description, all further reference herein 3    5                  0050369
6 will be to video information.                     carriage 30 for use in
retrieval or playing back The modulated  optical signal beam  is
the recorded video information from the disc incident upon a second mirror
assembly 28 for     14. This low power laser generator unit 80 redirection
to the optics carriage 30. This optics  emits an amplified and collimated
beam of light carriage 30 includes an angularly disposed    5    for
reflection off the disc 14 whereby the re- dichroic mirror 32 for
reflection of the optical  flected optical beam  comprises a modulated
signal beam in an upward direction for passage    playback beam which is
alternately reflected through the record-playback head 34. The         and
nonreflected in accordance with the re- record-playback head 34 carries an
objective      corded video information. This modulated play- lens assembly
36 for focusing the optical signal   10   back beam is of sufficiently low
power to avoid beam to a precise spot on the underside of the    physical
alteration of the photosensitive coating video information disc 14.
on the disc 14. The optics carriage 30 is movably positioned      The
amplified beam of light from the lower along a linear path in a radial
direction with    power laser generator unit 80 is redirected by a respect
to the disc 14 by the linear drive   15   suitable mirror assembly 82 on
the optics assembly 38. In this manner, the objective lens   carriage 30
for appropriate incidence upon an assembly 36 is movably positioned with
respect    angularly oriented mirror 84 which reflects the to the disc 14
along a radius of the disc         beam upwardly through the dichroic
mirror 32 to control the point of focusing of the optical   for focusing
upon the disc 14 by the objective signal beam upon the disc. At the same
time,   20   lens assembly 36. The reflected modulated and in synchronism
with radial translation of the  playback beam  is returned through the lens
record-playback head 34, the video information    assembly 36 and by the
mirror 84 to ap- disc 14 is rotatably driven about a vertical axis
propriate optical and electronic components by the spindle assembly 18.
86 for demodulating the playback beam to the More specifically, the disc 14
is vertically   25   form of an electronic signal representative of
supported upon a rotatable drive spindle 72       the prescribed video
information. This electronic including  an  upwardly  extending  annular
signal can be supplied to an appropriate video shoulder 74 for vertically
supporting the disc    display  device, such as a television receiver, for
and an upper shaft portion 76 received through    playback of the recorded
video information. a central opening 15 formed in the disc. The  .30
Importantly, playback can occur independently drive spindle 72 is carried
within an upright     of the recording function or substantially simul-
spindle housing 78 which is secured to the        taneously with the
recording function to serve machine base 12 and supports the spindle 72
as a check of the recording resolution. for relatively high speed rotation,
such as on the   The linear drive assembly 38 supports the order of about
1800 rpm, about its vertical axis.  35   optics carriage 30 and the optical
record-play- A' drive motor (not shown) is drivingly coupled   back head 34
for linear translation in the radial to the spindle 72 for rotating the
spindle at the  direction with respect to the video information relatively
high speed of rotation. The clamp      disc 14. The drive assembly 38
further provides assembly 20 is receivable over the upper shaft    means
for smooth, controlled driving of the portion 76 of the spindle 72 for
locking the disc   40   carriage 30 and head 34 without binding and in a
precisely centered position for high speed'  without requiring a precise
alignment of the rotation.                                         driving
and driven components. In operation, the optical signal beam  is
The optics carriage 30 is supported for linear focused upon the underside
of the video           translation upon a linear track assembly carried
information disc 14 by the radially traversing   45    by a support frame
40 which is fixed by a objective lens assembly 36 on the optics
plurality of bolts 42 to the machine base 12. carriage 30 simultaneously
with high speed        This linear track assembly comprises a linear
rotation of the disc. By appropriately controlling  slide member 64 secured
by pins 62 to an the relationship between radial traversal and     upright
wall 44 of the optics carriage 30. The rotational speed, the optical signal
beam  is  50   slide member 64 is guided for linear movement focused upon
the disc along a spiraling pattern   upon a track member 70 suitably
secured to the of closely spaced tracks. Importantly, the disc   support
frame 40, as illustrated In Fig. 1. An 14 includes a photosensitive coating
such as a    appropriate linear sliding or rolling interface, layer of thin
metal or a photoresist material,    such as a ball or roller structure (not
shown) is adapted to be physically altered by the high   55    provided
between the slide and track members power optical signal beam whereby the
optical     64 and 70 for smooth, substantially vibration- signal beam is
physically recorded upon the disc  free linear motion of the slide member
64. as a pattern of discontinuities representative of  Importantly, this
direction of linear motion is the prescribed video information. In
practice,    aligned in parallel with the radial direction of de- the
closely spaced tracks have a width on the   60   sired displacement of the
record-playback head 



order of about 0.5 microns, and a center-to-      34 so that the head 34 is
constrained for linear center spacing of about 1.5 microns.
translation along the radius of the disc 14. As illustrated in Fig. 1, a
relatively low power  A tension spring 66 in the form of a substan- laser
generator unit 80, such as a helium-neon    tially constant tension band
spring is provided laser, is mounted directly upon the optics   65   for
urging the slide member 64, and thus also 4    7                       0
050 369                8 the optics carriage 30 and associated record-
the same time accommodating any axial mis- playback head 34, toward one end
limit of the      alignment between the push block 46 and allowable linear
displacement This spring 66 is  the lead screw  nut 52. More specifically,
suitably connected between one end of the slide  this coupling 54 comprises
an Oldham-type member 64 and a tension barrel 68 which is   5    coupling
in the form of a coupling block 61 re- mounted on the support frame 40 for
rotation     ceived about the lead screw 48. Similar to the about its axis.
The normal spring tension in the  push block 46, the coupling block 61 has
an band spring 66 tends to wind the spring about    inner diameter,
illustrated at 63, with sufficient the barrel 68 and thereby draw  the
slide        clearance to avoid contact with the lead screw member 64
linearly along the track member 70   to   48 during axial translation
thereof, as will be de- toward the barrel 68. This correspondingly
scribed. urges the optics carriage 30 and the record-       The coupling
block 61 has one axial face 65 playback head 34 along a linear path
radially    presented toward the lead screw nut 52 and an toward the axial
center of the information disc  opposite axial face 67 presented toward the
14.                                        s   push block 46. The axial
face 65 is shown in Fig. Linear translation of the optics carriage 30   4
and includes a pair of radially extending and the record-playback head 34
is controlled    recesses 69 formed in diametrically opposed by a lead
screw mechanism forming the driving    relation. These recesses 69 each
have a vertical portion of the drive assembly 38, and is illus-  and a
horizontal component of direction and are trated in Figs. 2-6. As
illustrated, the lead   20   sized for relatively close reception of a pair
of screw mechanism comprises a threaded pre-        coupling balls 71.
These coupling balls 71 are cision lead screw  48 which is carried for
formed integrally with threaded shafts 73, rotation about its own axis
within bushings 41   which are secured within threaded bores 75 received
within laterally projecting arms 43 of a  within the lead screw nut 52.
support bracket 50. Conveniently, this support  25  In a similar manner,
the axial face 67 of the bracket 50 is mounted atop the support frame
coupling block 61 includes a pair of radially ex- 40 carrying the track
assembly and is fixed to   tending recesses 77 formed in diametrically the
machine base 12 along with the frame 40      opposed relation, and each has
a vertical and a by the plurality of bolts 42.
horizontal component of direction. However, the A lead screw nut 52 is
threadably received   30   recesses 77 are angularly offset with respect to
upon the lead screw 48 between the bracket       the recesses 69 in the
opposite face 65, such as arms 43 and is axially translatable along the
by ninety degrees as illustrated in Fig. 4. These lead screw 48 upon
rotation of the lead screw.   latter recesses 77 are sized for relatively
close Importantly, for reasons which will become       reception of a
second pair of the coupling balls more apparent, the lead screw 48 is
positioned   35   71 having their threaded shafts 73 secured generally in
parallel with the direction of linear  within threaded bores 81 in the push
block 46. translation of the carriage 30 and head 34, and    The coupling
balls 71, received within the the spacing between the bracket arms 43 is
opposed pairs of angularly offset recesses 69 chosen to allow axial
translation of the lead    and 77, serve to support the coupling block 61
screw nut 52 for a distance at least slightly in   40   generally
concentrically about the lead screw excess of the required linear
translation of the  48 and generally in axial alignment with both carriage
30 and head 34.                         the lead screw nut 52 and the push
block 46. To The lead screw nut 52 is coupled through a     the extent that
the nut 52 and the push block floating-center coupling 54 to a sleeve-type
46 are axially misaligned with each other, the push block 46 received
concentrically about the   45   coupling block 61 accommodates the axial
mis- lead screw 48. This push block 46 includes a     alignment while
maintaining the nut 52 and the pair of threaded openings 49 for reception
of    push block 48 against rotation relative to each screws (not shown)
for connecting the push       other. block 46 directly to the upright wall
44 of the    With reference to Fig. 1, the constant tension optics carriage
30. As illustrated, the push block   50   band spring 66 urges the carriage
30 in a direc- 46 is configured with an inner diameter to have  tion toward
the axial center of the disc 14. The substantial radial clearance about the
lead      floating-center coupling 54 and the lead screw screw 48, as
indicated by arrow 51 in Fig. 3.    nut are positioned on the appropriate
side of the This clearance is sufficient to be maintained    push block 46
whereby the push block 46 is at upon linear translation of the carriage 30
and   55   all times urged by the spring 66 into axial bear- head 34 with
respect to the linear track         ing engagement with the coupling 54
which in assembly, which results in a corresponding axial  turn bears
against the nut 52. This spring force 



translation of the push block 46 along the lead  action is illustrated
schematically in Fig. 6. screw 48. Importantly, this clearance removes
Accordingly, the spring 66 urges the push block the necessity of a precise
parallel alignment   46 and the lead screw nut 52 into a normally between
the lead screw 48 and the path of        coupled relationship whereby the
push block 46 motion of the push block 46.                     will follow
axial translation of the lead screw nut The floating-center coupling 54 is
provided    52. fbr coupling the push block 46 against rotation    In
operation, the lead screw 48 is rotatably with respect to the lead screw
nut 52, while at   65   driven about its own axis by a relatively low 5
9                 0 050 369                     10 speed electric motor 56,
such as a reversible dc  clutch unit 60 is relatively conventional in motor
for driving the screw 48 at a constant and  design, construction, and
control, and thus is reversible rotational speed. This motor 56 is    not
shown or described in further detail herein. mounted on a laterally
projecting arm 55 of the    The drive assembly 38 provides a sub- support
bracket 50, and has a motor shaft 57    5    stantial improvement over the
prior art in that secured to a suitable flexible coupling 59, such  precise
axial alignment of the drive com- as a metal bellows coupling. The coupling
59 is  ponents, namely, the lead screw 48 and the in turn secured to a
clutch unit 60 which can be  lead screw nut 52, with the driven component
selectively operated in a known manner to        in the form of the push
block 46 is not required. couple rotation of the motor shaft 57 to one end
10    The floating-center coupling 54 accommo- of the lead screw 48.
dates the axial misalignment whereby the corn- Rotation of the lead screw
48 in one          ponents can be assembled without neces- direction causes
the lead screw nut 52 to trans-  sitating extremely close manufacturing and
late axially in a direction away from the coupling  assembly tolerances.
However, in spite of the 54 and the push block 46. The constant tension
15   allowable axial misalignment, the spring-loaded spring 66 causes the
coupling 54 and the push    relationship of the push block 46 and the block
46 to follow the axial translation of the  coupling 54 against the lead
screw nut 52 nut 52, and thereby also causes the optics       assures that
axial forces are applied annularly carriage 30 and the record-playback head
34 to   and uniformly to the nut 52. This uniform appli- traverse radially
inwardly with respect to the   20   cation of axial forces symmetrically
loads the video information disc 14. When the disc 14 is   threaded
interface between the nut 52 and the simultaneously rotated, the machine 10
is        lead screw 48 to prevent binding and/or rela- operable to record
and/or play back video        tively slight vibration between the nut 52
and information.                                     the screw 48 during
operation of the machine. Rotation of the lead screw 48 in an opposite  25
High quality signal recording and playback is direction causes the lead
screw nut 52 to        thereby assured without cross talk between translate
axially in a direction toward the      adjacent tracks on the disc 14.
coupling 54 and the push block 46. This results    An alternate motor drive
arrangement for in linear traversal of the optics carriage 30 and
rotatably driving the lead screw 48 is illus- the record-playback head 34
in a radially  30   trated in Figs. 7 and 8 with components outward
direction with respect to the video      common to the embodiment shown in
Figs. information disc 14. In operation of the machine  1-6 being referred
to with common reference 10, this direction of traversal corresponds with
numerals. As illustrated in Figs. 7 and 8, the reverse playback of the
video information, or    lead screw 48 is rotatably driven by a single
alternately, with return of the head 34 to a start  35    motor 100 capable
of variable speed reversible position for recording and/or playback upon a
operation whereby the clutch unit 60 of Figs. disc 14. Conveniently, in
either direction of lead  1-6 is eliminated. screw rotation, a counter unit
35 coupled to the   The variable speed motor 100 comprises a lead screw 48
via suitable gearing 37 provides   reversible dc motor for rotatably
driving the lead an indication of the radial position of the record-  40
screw 48 in either rotational direction through- playback head 34 with
respect to the disc 14.    out a range of low to high speeds. The motor A
relatively high speed electric motor 58      100 includes a vertically
extending motor shaft such as a reversible dc motor is also provided   102
carrying a worm gear 104 at its upper end. for driving the lead screw 48 at
a relatively high  The worm gear 104 is positioned in driving and
reversible rotational speed. This high speed   45    engagement with a
pinion gear 106 secured by motor 58 includes a motor shaft 82 coupled to
a collar 108 upon a horizontally extending the clutch unit 60 via a belt
84, such as a cog  transmission shaft 110. The transmission shaft belt. The
clutch unit 60 is appropriately oper-  110 is carried by a pair of journal
bearings 112, ated when desired to couple the output of the    such as ball
bearings, mounted within a pro- high speed motor 58 to the lead screw 48
for  so   tective cover housing 113 and is connected at effecting rapid
axial translation of the lead    one end to a flexible coupling 59. The
flexible screw nut 52 in either direction. This rapid     coupling in turn
is secured to the adjacent end translation of the nut 52 results in a
corre-    of the lead screw 48 wherein said adjacent end sponding rapid
radial displacement of the optics  can take the form of a shaft portion 114
of 



carriage 30 and the record-playback head 34 in  55   reduced cross section.
generally the same manner as described with respect to the low speed motor
56. In opera-     Claims tion, the high speed motor 58 is used for radially
translating the record-playback head 34 in a       1. A drive assembly for
linearly translating a fast-forward mode or in a fast-reverse mode.   60
head (34) in a record-playback machine, com- The clutch unit 60 is thus
capable of opera-  prising: a slide member (64) guided on the tion to
couple either the low speed motor 56 or  machine for linear translation
with respect the high speed motor 58 to the lead screw 48,    thereto, said
head being mounted for linear or alternately, to disengage both motors 56
and  movement with said slide member; a lead screw 58 from the lead screw
48. Importantly, the   65   (48) mounted on the machine for rotation about
0050 369                       10 speed electric motor 56, such as a
reversible dc   clutch unit 60 is relatively conventional in motor for
driving the screw 48 at a constant and    design, construction, and
control, and thus is reversible rotational speed. This motor 56 is      not
shown or described in further detail herein. mounted on a laterally
projecting arm 55 of the       The drive assembly 38 provides a sub-
support bracket 50, and has a motor shaft 57    5    stantial improvement
over the prior art in that secured to a suitable flexible coupling 59, such
precise axial alignment of the drive com- as a metal bellows coupling. The
coupling 59 is    ponents, namely, the lead screw 48 and the in turn
secured to a clutch unit 60 which can be   lead screw nut 52, with the
driven component selectively operated in a known manner to          in the
form of the push block 46 is not required. couple rotation of the motor
shaft 57 to one end   10    The floating-center coupling 54 accommo- of the
lead screw 48.                              dates the axial misalignment
whereby the com- Rotation of the lead screw  48  in one           ponents
can be assembled without neces- direction causes the lead screw nut 52 to
trans-   sitating extremely close manufacturing and late axially in a
direction awav from the coupling  assembly tolerances. However, in spite of
the 54 and the push block 46. The constant tension   15    allowable axial
misalignment, the spring-loaded spring 66 causes the coupling 54 and the
push      relationship of the push block 46 and the block 46 to follow the
axial translation of the    coupling 54 against the lead screw nut 52 nut
52, and thereby also causes the optics         assures that axial forces
are applied annularly carriage 30 and the record-playback head 34 to
and uniformly to the nut 52. This uniform appli- traverse radially inwardly
with respect to the   20    cation of axial forces symmetrically loads the
video information disc 14. When the disc 14 is     threaded interface
between the nut 52 and the simultaneously rotated, the machine  10 is
lead screw 48 to prevent binding and/or rela- operable to record and/or
play back video          tively slight vibration between the nut 52 and
information.                                       the screw 48 during
operation of the machine. Rotation of the lead screw 48 in an opposite   25
High quality signal recording and playback is direction causes the lead
screw nut 52 to          thereby assured without cross talk between
translate axially in a direction toward the        adjacent tracks on the
disc 14. coupling 54 and the push block 46. This results       An alternate
motor drive arrangement for in linear traversal of the optics carriage 30
and  rotatably driving the lead screw 48 is illus- the record-playback head
34 in a radially  30   trated in Figs. 7 and 8 with components outward
direction with respect to the video        common to the embodiment shown
in Figs. information disc 14. in operation of the machine   1-6 being
referred to with common reference 10, this direction of traversal
corresponds with   numerals. As illustrated in Figs. 7 and 8, the reverse
playback of the video information, or      lead screw 48 is rotatably
driven by a single alternately, with return of the head 34 to a start  35
motor 100 capable of variable speed reversible position for recording
and/or playback upon a      operation whereby the clutch unit 60 of Figs.
disc 14. Conveniently, in either direction of lead  1-6 is eliminated.
screw rotation, a counter unit 35 coupled to the     The variable speed
motor 100 comprises a lead screw 48 via suitable gearing 37 provides
reversible dc motor for rotatably driving the lead an indication of the
radial position of the record-   40    screw 48 in either rotational
direction through- playback head 34 with respect to the disc 14.      out a
range of low to high speeds. The motor A relatively high speed electric
motor 58        100 includes a vertically extending motor shaft such as a
reversible dc motor is also provided     102 carrying a worm gear 104 at
its upper end. for driving the lead screw 48 at a relatively high  The worm
gear 104 is positioned in driving and reversible rotational speed. This
high speed   45    engagement with a pinion gear 106 secured by motor 58
includes a motor shaft 82 coupled to      a collar 108 upon a horizontally
extending the clutch unit 60 via a belt 84. such as a cog    transmission
shaft 110. The transmission shaft belt. The clutch unit 60 is appropriately
oper-      110 is carried by a pair of journal bearings 112, ated when
desired to couple the output of the      such as ball bearings, mounted
within a pro- high speed motor 58 to the lead screw 48 for  50   tective
cover housing 113 and is connected at effecting rapid axial translation of
the lead      one end to a flexible coupling 59. The flexible screw nut 52
in either direction. This rapid       coupling in turn is secured to the
adjacent end 



translation of the nut 52 results in a corre-      of the lead screw 48
wherein said adjacent end sponding rapid radial displacement of the optics
can take the form of a shaft portion 114 of carriage 30 and the
record-playback head 34 in  55   reduced cross section. generally the same
manner as described with respect to the low speed motor 56. In opera-
Claims tion, the high speed motor 58 is used for radially translating the
record-playback head 34 in a         1. A drive assembly for linearly
translating a fast-forward mode or in a fast-reverse mode.   60    head
(34) in a record-playback machine, com- The clutch unit 60 is thus capable
of opera-    prising: a slide member (64) guided on the tion to couple
either the low speed motor 56 or    machine for linear translation with
respect the high speed motor 58 to the lead screw 48,     thereto, said
head being mounted for linear or alternately, to disengage both motors 56
and    movement with said slide member; a lead screw 58 from the lead screw
48. Importantly, the   65   (48) mounted on the machine for rotation about
0 050 369                     12 its own axis and extending in a direction
said coupling block has a first face (67) pre- generally parallel with the
direction of trans-    sented axially toward said push block with at lation
of said slide member; a lead screw nut      least two radially projecting
recesses (71) (52) threadably received about said lead screw    formed
therein to extend with both horizontal for axial translation in response to
lead screw   5   and vertical components of direction, and a rotation; and
means (56  58) for rotatably         second face (65) presented axially
toward said driving said lead screw characterized by a push    lead screw
nut with at least two radially pro- block (46) mounted for linear movement
with       jecting recesses (69) formed therein to extend said slide member
and said head (64, 34) and       with both horizontal and vertical
components of disposed about said lead screw for axial trans-  10
direction and radially offset with respect to the with the head generally
along said lead      recesses (77) formed in said first face (67), said
screw and out of physical contact with said lead  locking means (71, 69,
77) comprising pin screw; and means (71, 61) for coupling said        means
(73) projecting axially from said push lead screw nut (52) and said push
block (46)       block and said lead screw nut for respective re- against
rotation with respect to each other and   15    ception within said
recesses in said first and for accommodating axial misalignment between
second faces of said coupling block. each other.
10. A video record-playback machine having 2. A drive assembly according to
Claim 1,        an optical record-playback head for use in re- wherein said
head is a record-playback head.       cording and/or retrieving a video
information 3. The drive assembly of Claim 2 including a   20    signal
from a rotatable video information disc, linear track member (70) mounted
on the            comprising a drive assembly according to any of machine,
said slide member being mounted on        Claims 2 to 9 for linearly
translating the head in said track member for linear movement with re-
a radial direction with respect to the disc. spect thereto. 4. The drive
assembly of any of the pre-   25    PatentansprOche ceding claims including
spring means (66) for urging said slide member and the push block in
1. Antriebseinheit fur einen sich linear ver- one direction of linear
movement                   schiebenden Kopf (34) in einer Aufzeichnungs- 5.
The drive assembly of Claim 3 wherein        Wiedergabemaschine  mit
folgenden  Merk- said spring means comprises a tension barrel  30    malen:
einem Verschiebeglied (64), das so auf (68) rotatably mounted on the
machine, and a       der Maschine gefuhrt ist, dag es sich bez-g-
substantially constant tension band spring (66)    lich dieser linear
verschiebt, wobei der Kopf so connected between said barrel and said slide
montiert ist, dag er sich linear mit dem Ver- member.
schiebeglied bewegt; einer Leitspindel (48), die 6. The drive assembly of
any of the pre-   35    so auf der Maschine montiert ist, daB sie um ceding
claims wherein said means for rotatably     ihre eigene Achse rotieren
kann, und die sich in driving said lead screw comprises a reversible
siner Richtung erstreckt, die im wesentlichen variable speed dc motor (56,
58).                  parallel ist zur Verschiebungsrichtung des Ver- 7.
The drive assembly of Claim 6 wherein        schiebegliedes; einer
Spindelmutter (52), die said means for rotatably driving said lead screw
40    auf die Leitspindel geschraubt ist und bei der comprises a first
relatively low speed reversible  Drehung der Leitspindel eine axiale
Verschie- dc motor (56) and a second relatively high         bung erfahrt;
und Vorrichtungen (56, 58) mit speed reversible dc motor (58), and
including      denen die Leitspindel in Drehung versetzt wer- clutch means
(60) for selectively coupling one     den kann, gekennzeichnet durch einen
Vor- of said first and second motors to said lead   45   schubblock (46),
der so montiert ist, daB er sich screw.
mit dem Verschiebeglied und dem Kopf (64, 34) 8. The drive assembly of any
of the pre-        linear bewegt und der so bezuglich der Leit- ceding
claims wherein said coupling means          spindel angeordnet ist, daB er
mit dem Kopf comprises a floating center coupling com-         eine axiale
Verschiebung im wesentlichen longs prising a coupling block (61) received
about said   50   der Leitspindel und ohne physikalischen Kon- 



lead screw between said push block and said       takt mit der Leitspindel
durchfuhrt; und durch lead screw nut and having an inner diameter
Vorrichtungen (71, 61), mit denen die Spindel- sized for radial clearance
with respect to said    mutter (52) und der Vorschubblock (46) mitein- lead
screw, and means (71, 69, 77) for locking     ander gekoppelt warden, ohne
daB zwischen said  coupling  block against rotation  with   55   beiden
eine Rotation auftritt, und mit denen respect to said push block and said
lead screw     zwischen beiden eine axiale Fehlausrichtung nut and for
supporting said coupling block out of  ausgeglichen wird. physical contact
with said lead screw  said          2. Antriebseinheit nach Anspruch 1, bei
der spring means urging said push block into sub-      der Kopf emn
Aufzeichnungs-Wiedergabekopf ist stantially symmetric axial bearing
engagement   60   3. Antriebseinheit nach Anspruch 2. mit einer with said
coupling block and thereby urging said   linearen Schiene (70), die auf der
Maschine coupling block into substantially symmetric        montiert ist,
wobei das Verschiebeglied auf der axial bearing engagement with said lead
screw      Scheine montiert ist   r ur  eine  lineare Buwe- nut
gung bezuglich dieser zu ermdglichen. 9. The drive assembly of Claim 8
wherein   65      4. Antriebseinheit nach einem   der vorste-    13
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Federvorrichtung         blocks aufgenommen zu werden. .66), urn das
Verschiebeglied und den Vor-             10. Video-Aufzeichnung- und
Wiedergabe- schubblock in sine Richtung der linearen Be-        maschine
mit einem optischen Aufzeichnungs- wegung zu zwingen.               .
Wiedergabekopf, der be! der Aufzeichnung 5. Antriebseinheit nach Anspruch
3, bei der   5  und/oder Wiedergabe eines Videosignals von die
Federvorrichtung eine Federtrommel (68)         einer drehbaren Bildplatte
verwendet wird. mit umfal3t, die drshbar auf der Maschine montiert
einer Antriebseinheit nach einem  der An- ist und Sine Bandfeder (66) mit
im wesent-          sprOche 2 bis 9 zur linearen Verschiebung des lichen
konstanter Zugkraft. die zwischen der        Kopfes in radialer Richtung
bezuglich der Platte. Trommel und dem Verschiebeglied befestigt ist.  10 6.
Antriebseinheit nach einem der vorste-         Revendications henden
Ansprflche, bei der die Vorrichtung zur       -. Drehung der Leitspindel
einen reversiblen Glich-      1. Dispositif dientratnementtpour donner un
strommotor (56, 58) mit variabler Geschwindig-      mouvement de
translation lineaire a une tete keit aufweist.
i5    (34) dans un appareil d'enregistrement-repro- 7. Antriebseinheit nach
Anspruch 6, be! der      duction, comprenant: un organe coulissant (64) die
Vorrichtung zur Drehung der Leitspindel         guide sur l'appareil pour
une translation lineaire einen  ersten  reversiblen  Gleichstrommotor
par rapport A lui, ladite tete etant montee pour un (56) mit relativ
geringer Geschwindigkeit auf-      mouvement lindaire avec ledit organi
coulis- weist und einen zweiten reversiblen Gleich-   20    Sant; une
vis-mere (48) monte sur l'appareil strommotor (58) mit relativ hoher
Geschwin-         pour une rotation autour de son propre axe it digkeit,
und in der eine Kupplung (60) vorge-       s'etendant dans une direction
generalement sehen ist, mit der wahlweise einer der ersten       parallele
A la direction de translation dudit und zweiten Motoren an die Leitspindel
ge-          organi coulissant; un ecrou de vis-mere (52) koppelt werden
kann.                         25    recu en etant visse autour de ladite
vis-mire 8. Antriebseinheit nach einem  der vorsti-       pour une
translation axiale en reponse A une henden AnsprOche, bei der die
Kopplungsvor-         rotation de la via-mere; et un moyen (56, 58)
richtung sine bewegliche Mittenkopplung mit         pour entratner en
rotation ladite vis-mire, einem  Kopplungsblock (61) enthalt, der zwi-
caracterise par un bloc de poussee (46) monte schen dem  Vorschubblock und
der Spindel-  30.    pour un mouvement lineaire avec ledit organs mutter
auf die Leitspindel gesteckt wird und        coulissant et ladite tete (63,
34) et dispose einen inneren Durchmesser aufweist, der bezu-       autour
de ladite vis-mbre pour une translation glich der Leitspindel ein radiales
Spiel ermog-     axiale avec la tete generalement le long de licht, sowie
sine Vorrichtung (71, 69, 77), mit    ladite vis-mere et hors d'un contact
physique der der Kopplungsblock gegen Sine Drehung be-  35    avec ladite
vis-mire; et un moyen (71, 61) pour * zuglich des Vorschubblocks und der
Spindel-        coupler ledit ecrou (52) de la vis-mire et ledit mutter
verriegelt wird und mit der der Kop-         bloc de poussee (46) contre
une rotation l'un plungsblock ohne physikalische Verbindung zur       par
rapport A I'autre pour permettre un defaut Leitspindel gehalten wird, wobei
die Federvor-      d'alignement axial entre eux. richtung den Vorschubblock
in Sine im wesent-  4       2. Dispositif d'entra~lnement selon la re-
lichen symmetrische axiale BerOhrung mit dem        vendication 1, oO
ladite tete est une tWte d'en- Koppelungsblock  zwingt und  dadurch  den
registrement-reproduction. Kopplungsblock in eine im wesentlichen sym-
3. Dispositif d'entratnement salon la re- metrische axiale Beruhrung mit
der Spindel-         vendication 2, comprenant un organg   (70) mutter.
45    formant chernin lineaire monte sur l'apparsil, 9. Antriebseinheit
nach Anspruch 8, bei der      ledit organs coulissant etant monte sur ledit
der Kopplungsblock aine erste Fliche (67) auf-      organs formant chernin
pour un mouvement weist, die axial auf den Vorschubblock hin-
lineaire par rapport A lui. 



weist, und in der mindestens zwei in radialer         4. Dispositif
d'entratnement salon l'une quel- Richtung verlaufende Vertiefungen  (71) so
50    conque des revendications precedentes, com- ausgebildet werden, daB
sis sowohl horizontale      prenant un moyen formant ressort (66) pour als
auch vertikale Richtungskomponenten auf-        solliciter ledit organs
coulissant et le bloc de weisen, und sine zweite Flache (65), die axial in
poussee dans une direction du mouvement Richtung auf die Spindelmutter
weist und in der     lineaire. mindestens zwei in radialer Richtung ver-
w         5. Dispositif d'entratnement salon la re- laufende Vertiefungen
(69) so  ausgebildet         vindication 3, od ledit moyen formant ressort
wirden, daB sie sowohl horizontale als auch         comprend un corps
cylindrique de tension (68) vertikale Richtungskomponenten enthalten, und
month rotatif sur l'appareil, et un ressort en radial bezuglich der in der
ersten FlIche (67)      bande A tension sensiblement constants (66)
ausgebildeten Vertiefungen (77) versetzt sind,   60   relie entre ledit
corps cylindrique et ledit organe wobei die Verriegelungsvorrichtung (71,
69, 77)     coulissant. Stifte (73) enthalt, die in axialer Richtung von
6. Dispositif d'entrainement salon lune quel- dem  Vorschubblock und der
Spindelmutter            conque des revendications precedentes, ob ledit
herausragen, um  in die Vertiefungen in der         moyen pour entratner en
rotation ladite via- ersten und zweiten Fliche des Kopplungs-   6u    mire
comprend un moteur en courant continu 8 C 11111111111111111    15
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9. Dispositif d'entratnement selon Ia revendi- 7. Dispositif d'entratnement
selon la re-        cation 8, od ledit bloc d'accouplement a une
vendication 6. ob Is moyaen pour entratner en       premi6re face (67)
present6e axialement vers rotation  la vis-mere comprend .un premier
ledit bloc de poussee avec au moins deux evide- moteur en courant continu
reversible A relative-   6    ments faisant saillie radialement (71) qui y
sont ment basse vitesse (56) et un second moteur en     formes pour
s'etendre avec des composantes courant continu reversible A relativement
haute    horizontale et verticale de directien, et une vitesse (58) et
comprenant un moyen formant         seconds face (65) pr6sent6e axialerient
vers embrayage (60) pour coupler selectivement l'un      ledit ecrou de la
vis-mere avec au moins deux desdits premier et second moteurs A ladite via-
10   6videments faisant radialement saillie (69) qui y mers.
sont formes pour s'6tendre avec des corn- 8. Dispositif d'entratnement
selon rune quel-    posantes horizontals et verticale de direction et
conque des revendications precedentes, od le        radialement decales par
rapport aux evide- moyen d'accouplement comprend un accouple-
ments (77) formes dans ladite premiere face ment A centre flottant
comprenant un bloc   15   (67), Iedit moyen de blocage (71, 69, 77) corn-
d'accouplement (61) recu autour de ladite vis-      prenant un moyen
formant broche (73) faisant mere entre ledit bloc de poussee et ledit
ecrou'    axialement saillie dudit bloc de pouss6e et dudit de la vis-mere
et ayant un diarnmtre interne        6crou de la vis-mere pour une
r6ception re- dimensionne pour un jeu radial par rapport A        spective
dans lesdits evidements dans lesdites ladite vis-mdre, et un moyen (71, 69,
77) pour   20    premiere  et  seconde  faces  dudit block bloquer ledit
bloc d'accouplement contre une        d'accouplement. rotation par rapport
audit bloc de pouss6e et         10. Appareil d'enregistrement-reproduction
audit 6crou de la vis-mere et pour supporter       video ayant une tete
d'enregistrement-repro- ledit bloc d'accouplement hors de contact
duction  optique pour une utilisation  pour physique avec ladite vis-mere,
ledit moyen   25   I'enregistrement et/ou la restitution d'un signal
formant ressort sollicitant ledit bloc de poussee  d'information  vid6o
sur un  disque  rotatif en  engagement d'appui axial sensiblement
d'information vid6o comprenant un dispositif symetrique avec ledit bloc
d'accouplement et        d'entratnement selon l'une quelconque des re-
sollicitant ainsi ledit bloc d'accouplement en     vendications 2 A 9 pour
donner une translation engagement d'appui axial sensiblement sy-   30
lin6aire A la t~te en direction radiale par rapport metrique avec ledit
ecrou de la vis-mere.          au disque. 35 40 45 50 55 60 65 9    


