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3,029,080
MAGNETIC RECORDING APPARATUS

Albert P. Lang, Philadelphia, Pa., assignor, by mesne

assignments, to Armour Research Foundation of Iili-

nois Institnte of Technolegy, Chicago, Ill.,, a corpora-

tion not-for-profit of linois

Filed June 29, 1953, Ser. No. 364,877
13 Ciaims. (Cl 274—17)

This application is a continuation-in-part of my appli-
cation, Serial No. 12,023, filed February 28, 1948, en-
titled Magnetic Recording Apparatus, now abandoned.

This invention relates to sound recording and repro-
ducing equipment, and, more particularly, has to do with
mechanism for effecting scanning of a record surface by
a transducer and with novel means for mounting and pro-
pelling such a transducer,

The invention has particular application to office dicta-
tion machines of the type disclosed in co-pending appli-
cation, Serial No. 11,993, entitled Magnetic Recording
Machine, filed February 28, 1948, in which application
are claimed other features of the office dictation equip-
ment disclosed herein,

One of the objects of the present invention is to provide
an improved mounting for a dictating machine carriage
arranged to permit effortless movement of the carriage
in a scanning path parallel to a recording surface and
movement toward and away from the recording surface.

A further object of the invention is, in a mounting of
the type described, to restrict carriage movement to the
two senses above mentioned, and at the same time to per-
mit unimpeded movement in the desired senses.

More specifically, this aspect of the invention is con-
cerned with mechanism for supporting a dictating ma-
chine carriage entirely from a way extending parallel to
the scanning path in a manner to permit free movement
of the carriage along the way and also to permit free
oscillation of the carriage about the way.

Another object of the invention is to provide for man-
vally shifting a dictating machine carriage in either direc-
tion along the scanning path by applying a force to the
carriage at a point substantially removed from the car-
riage mounting.

A further object of the invention is to eliminate bind-
ing of the carriage mounting upon application of a car-
riage shifting force from a point substantially removed
from the carriage mounting. )

" According to another aspect of the invention, provision
is made for step-by-step propulsion of a dictating ma-
chine carriage along the carriage way in a manner which
is readily adaptable to electrical control.

Still further, according to this aspect of the invention,
provision is made for cushioning the application of step-
by-step backspacing force to the carriage.

The invention also contemplates the elimination of
damage to the equipment upon operation of the carriage
backspacing mechanism when the carriage is already at
the limit of its backward travel. More specifically, such
damage is eliminated by the provision of cushioning
mechanism capable of absorbing the full stroke of the
backspacing mechanism when the carriage has reached
its limit of backspacing movement.

Beyond the foregoing, the invention contemplates the
novel structure of certain elements of the backspacing
mechanism, as an example of which may be mentioned
my novel, shiftable backspacing bar.

How the foregoing and other objects are attained will
appear more fully upon consideration of the description
which follows hereinbelow, and the drawings, in which:

"FIGURE 1 is a sectional view, taken substantially on
the line i—1 of FIGURE 2, of a dictating machine of the
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type more fully described in said copending application
Serial No. 11,993, entitled Magnetic Recording Machine,
and assigned to the assignee of the present invention;

FIGURE 2 is a rear view of the machine of FIGURE
1, partly in elevation and partly in section;

FIGURE 3 is a horizontal sectional view through a
portion of the mechanism taken along the line 3—3 on
FIGURE 2; : .

FIGURE 4 is a fragmentary view of a portion of the
carriage structure as indicated by the line 4—4 in FIG-
URE 1;

FIGURE 5 is a simplified sectional view, taken along
the line i—1 of FIGURE 2, of a portion of the machine
shown in FIGURE 1 and illustrating the oscillatory move-
ment of a portion of the carriage assembly; )

FIGURE 6 is a simplified view illustrating a modifica-
tion of the carriage mounting mechanism of FIGURES
1 and 5; and

FIGURE 7 is a vertical sectional view of the modifi-
cation of FIGURE 6 taken along the line 7-—7 of FIG-
URE 6. .

The embodiment of the invention disclosed in the
drawings is applied to an office dictating machine assem-
bled upon 2 metallic base structure 18 (see FIGURE 1),
to which are secured a cabinet 11, an electronic chassis
12, and a scanning assembly supported by a pair of end
plates 13 and 14 (see FIGURE 2). A record-supporting
mandrel 5 is mounted upon a shaft 16, which shaft is
journalled in end plates 13 and 14 by bearings 17 and 18.
Torque is transmitted to shaft 16 and mandrel 15 through
a driving wheel 19 adapted to be driven by a drive mech-
anism not pertinent to the present invention. A circular
rod 28, secured to end platés 13 and 14 by screws 21 and
22, extends axially of mandrel 15 and provides a way
upon which an upper carriage member 23 is adapted to
ride.

Upper carriage member 23 supports a pair of trans-
ducers 24 and 25, for example, a magnetic recording-
reproducing head and a magnetic erasing head. Trans-
ducers 24 and 25 are secured to an equalizer arm 26,
pivotally mounnted on member 23 by a pin 27. A spring
28 tends to cock equalizer 26 rearwardly on pin 27 (as
seen in FIGURE 1), resulting in the application of
greater pressure on head 24 than on head 25, which thus
eliminates the tendency of the heads to chaiter on the
surface of mandrel 15 when the mandrel is rotated. As
will later appear, upper carriage member 23 is adapted to
reck about rod 28, and in order to prevent extreme oscil-
lation of equalizer 26 about pivot 27 under the impetus
of spring 28, a stop member 29 is positioned to engage
the front portion of equalizer 26 after limited oscillation
thereof about pivot 27.

Carriage member 23 is mounted for translational move-
ment on rod 2§ and for oscillation about the axis of rod
29 by means of four rollers 30 arranged in opposed
pairs at either end of carriage member 23. As may be
seen, the surface of each roller 39 is of V-section, whereby
the rollers not only provide a bearing surface for the
carriage, but also maintain the carriage in fixed position
relative to the axis of rod 2.

This carriage mounting provides for rolling contact
between the carriage and the way during scanning and
thus reduces the effort required to shift the carriage. At
the same time, the separation of the roller pairs along
the way and tight engagement of the rollers with the
way prevent oscillation of the carriage about axes per-
pendicular to the axis of the way, which, particularly
in the case of oscillation about the vertical perpendicular
to the axis of the way, affects the accuracy of registration
of the transducers on the medium. It is of particular
importance in recording equipment of the magnetic type
that the carriage mounting be rigid, as the registration
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of the transducer with a record track is determined entirely
by the position of the carriage. While carriage rigidity
is also important in recerding equipment of the mechani-
cal type, the guiding effect of a record groove determines
the position of the stylus within the rough limits estab-
lished by the carriage position, As will be seen in the
figures, the transducers, according to the present inven-
tion, are supported by an equalizer lying in a vertical
plene intermediate the planes of the opposed pairs of
rollers 30 and the point of contact of the transducers
with the record surface is comparatively close to a plane
containing the axis of the way and the centers of the
opposed rollers.

Furthermore, the employment with the grooved rollers
of a way having a circular profile permits oscillation of
the carriage as a whole about the axis of the way without
introducing freedom for oscillation about any other axis.
Thus, the carriage is free for unimpeded movement in
the scanning path and for oscillation about the axis of
the way, but is rigorously restricted as to motion in any
other sense.

During normal scanaing of a record on mandrel 15,
translational force from a right to left direction as viewed
in FIGURE 2 is transmitied to upper carriage member
23 by means of a lead screw 31, rotatably journalled in
end plates 13 and 14 with freedom for axial adjustment
upon manipulation of a nut 32, in the manner more fully
described in copending application Serial No. 740,653,
assigned to the assignee of the present application. Lead

screw 31 is adapted to be rotatably driven from mandrel 3

shaft 16 by means of a sprocket 33, chain 34 and
sprocket 35.

Lead screw 31 is adapted to engage a half-nut 36
mounted on carriage member 23 by a strip 37 of re-
silient material, which is adapted to yieldingly press half-
nut 36 against lead screw 31, but which is sufficiently
stiff in a lateral sense to transmit driving force to car-
riage 23.

It will be seen, therefore, that when driving force is
applied to wheel 19, mandrel 15 will rotate with shaft
16, and carriage member 23, carrying transducers 24 and
25, will be propelled axially of the mandrel, resulting
in the scanning of a helical track on a record surface
supported by mandrel 15.

To provide for shifting of upper carriage member 23 ,;

along rod 20 when the normal scanning mechanism is
at rest, the carriage member 23 is “rocked back™ in a
counter-clockwise direction about rod 2¢ by a linkage
associated with the mechanism for controlling the appli-
cation of driving force to wheel 13. Complete descrip-
tions of this mechanism will be found in said copending
applications Serial No. 11,993, entitled Magnetic Record-
ing Machine; and Serial No. 24,827 entitled Drive Con-
trol Mechanism for Magnetic Recording Apparatus, filed
May 3, 1948, both of which are assigned to the assignee
of the present invention. However, it may be noted that
a rocking force is applied to carriage member 23 by a
tilt bar 38 extending across the machine between end
plates 13 and 14 and supported at its rear edge by a
rod 39, which is journalled in the end plates. In its
horizontal position, which the tilt bar occupies during
normal scanning, it underlies the path of movement of a
tab 49 formed on carriage member 23 and extending
forwardly and downwardly therefrom. As may be seen
in FIGURE 2, a push rod 41, which is pivotally secured
to an ear 42 formed on tilt bar 38, extends downwardly
in the direction of the control mechanism disclosed in the
copending applications to which reference has already
been made. When the driving connection to wheel 19
is broken, as during a pause in dictation, push rod 41
moves upwardly, rocking tilt bar 38 about rod 39 and
raising tab 48 and carriage member 23 to a position in
which heads 24 and 258 clear the surface of mandrel 15
and half-nut 36 clears the threads of lead screw 31. It
will therefore be clear that when the drive mechanism
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is disconnected, the carriage 23 may be moved freely
along rod 29 in either direction.

When upper carriage member 23 is in the “rocked-
back” position iilustrated in dot-dash outline in FIGURE
5, and half-nut 36 and lead screw 31 are disengaged,
translational movement of member 23 along way 20 is
cffected by means of a lower carriage member 43.

As may be seen in FIGURE 2, carriage member 43
is generally U-shaped, the two legs of the U embracing
the outside surfaces of the two corresponding legs of
upper carriage member 23. The legs of lower carriage
member 43 are pierced by apertures to accommodate way
20, which accordingly maintains the two carriage mem-
bers in alignment with one another. Translational forces
applied to lower carriage member 43 are therefore trans-
mitted to upper carriage member 23 which latter, how-
ever, is free to cscillate about the axis of way 20 independ-
ently of lower member 43.

In the embodiment illustrated in FIGURES 6 and 7,
lower carriage member 43 is journalled on sleeves 84
which are mounted on upper carriage 23 and which are
dimensioned to provide clearance between their internal
surfaces and surface of way 29, thus eliminating contact
between lower carriage member 43 and way 20, so that

5 the position of member 43, as well as that of member 23,

is determined by the rollers 30.

According to the present invention, two separate means
are provided for shifting the position of the carriage as-
sembly, namely, an electromechanical backspacing mech-
anism for effecting backspacing movement of the carriage
assembly in a step-by-step manmner; and, secondly, a
handle by which the carriage assembly may be manually
shifted in either direction to any desired position in its
path of travel along rod 20.

Considering first the manual means for shifting the
carriage, it is pointed out that lower carriage member 43
carries a tab 44. A strap 45 is secured to tab 44 by
screws 46. Strap 45 extends downwardly and thence
curves under mandrel 15 at a slight distance therefrom
and thence extends upwardly, terminating in a straight
portion 454 forward of the foremost portion of the man-
drel. Strap 45, which is inherently stiff in the lateral
sense, is strengthened by flanges 47. Forward portion
454 of strap 45 supports a bracket 48 on which is mount-
ed a combination pointer and handle 49 extending through
a slot 50 in cabinet 11. The relationship between bracket
48, pointer 49, the frame of scale 51 and the surfaces
defining slot 3¢ are such as to constrain strap 45 from
movement in a vertical sense, and accordingly to constrain
the lower carriage member 43 against oscillatory move-
ment about the axis of way 20. It will be observed that
the body of pointer 49 is intersected by a plane containing
the axis of rod 20 and normal to the axes of rollers 39.
Accordingly, lateral pressure applied to pointer-handle
4% is transmitted to the carriage assembly in a manner
to propel the carriage assembly along rod 28 without bind-
ing. I have observed that this location of pointer-handle
49 relative to the line of centers of rollers 30 is fairly
critical, and that the application of pressure to a part of
the system angularly offset from the plane above referred
to mitigates against the smooth application of a shifting
force to the carriage.

The presence of the sleeves 84 illustrated in FIGURES
6 and 7 reduces the number of rollers required o obtain
smooth operation, for example, the two back rollers at
the far side-of the way from the handle-pointer may be
climinated to simplify the construction without increasing
significantly the shifting force required to be applied to
the handle-pointer to shift the carriage assembly, as will
be understcod upon consideration of the discussion just
below.

When a translational force is applied to the carriage,
for example through pointer-handle 49, the carriage as-
sembly tends to cock about an axis normal to the plane
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in which the force is applied. In the absence of any
toller, the sleeve 84 at the leading end of the carriage
will tend to “dig in” to the rod 20. A single roller mount-
ed at the leading end of the carriage and on the side of
the way from which the force is applied will eliminate
this condition.. The cocking involved will also bring the
sleeve at the trailing end of the carriage into contact with
the way, but at an angle which does not result in binding.
Accordingly, the presence of the sleeves and a single roller
will provide for smooth application of a translational force
in one direction. A second roller at the opposite end
of the carriage, but again on the side of the carriage from
which the force is applied, will permit a translational force
to be applied in either direction without binding. When
four rollers are employed, as in the preferred embodiment,
even the residual friction of the sleeve against the op-
- posite side of the rod at the trailing end of the carriage
is eliminated.

It should be noted at this time that in its movement
across the front of cabinet 11, pointer 49 traverses a
scale 51 of translucent or transparent material, which, as
has been pointed out in copending application, Serial No.
11,993, is adapted to be illuminated by a lamp 82 be-
tween which and scale 51 a colored screen 83 of trans-
parent or translucent material is adapted to be interposed
or withdrawn in accordance with the position of adjust-
ment of the control mechanism C which conditions the
apparatus alternately for recording and reproducing.

Turning now to the second means for shifting the car-
riage assembly, it will be seen that lower carriage mem-
ber 43 is pierced by a horizontal slot 52, which slot is
penetrated by a rivet 53 which serves to secure a bracket
54 to member 43. As may be seen, horizontal slot 52
is iarge enough to permit horizontal movement of bracket
54 relative to member 43. A pawl 55, having a shank
56 which passes through an aperture 37 in member 43,
is secured to bracket 54 by a rivet 58. A spring 59 main-
tains bracket 54 and pawl 55 in their most leftwardly
position of movement as viewed from the rear of the
machine.

A movable Tack 60 extends completely across the ma-
chine in a position just below pawl 55 and is supported by
a pair of wear plates 61 and 62, each of which is pene-
trated by a slot 63 aligned with a larger slot 64 in each
of end plates 13 and 14. As viewed in FIGURE 2, the
left end of the lower surface of rack 60 is ground out at
an angle, as at 65, to provide an inclined surface which
is adapted to engage the bottom of the slot 63 in wear
plate 61. A second surface 66, parallel to the surface

65, is formed at the right end of rack 6@ and similarly i

engages the bottom of the slot 63 in wear plate 2. The
surfaces 65 and 64 are inclined in the same sense as the
inclined surfaces of the teeth of rack 69, that is to say,
upwardly and in the backspacing direction.

Rack 66 is adapted to be shifted by a solenoid 67, which
is mounted on end plate 14. The armature 68 of solenoid
67 carries a pin 69 which is adapted to engage with a
slot 70 in a bracket 71 secured to rack 66 by a pair of
rivets 72.

Rack @0 is resiliently urged downwardly and to the
left (as viewed in FIGURE 2) by a spring 73 intercon-
necting the left end of rack 60 and end plate 13 and by
a second spring 74 interconnecting the right end of rack
69 and end plate 14. - Springs 73 and 74 serve to restore
rack 60 to its normal position after solenoid 67 has been
deenergized, and also serve to stabilize the engagement
between the inclined surfaces 65 and 68 with wear plates
61 and 62. :

The circuit of solenoid 67 may be completed through
a switch or switches which may be coordinated with other
control elements of the machine, for example, in the man-
ner disclosed in copending application Serial No., 11,993,
entitled Magnetic Recording Machine,

In operation, when solenoid 67 is energized, rack 60
shifts to the right, as viewed in FIGURE 2. As a result
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of the cooperation between inclined surfaces 65 and 66
and the bottoms of slots 63, the horizontal motion of rack
690 is accompanied by a vertical motion which ultimately
results in the engagement of rack 60 with pawl 55. As
the horizontal motion of rack 60 continues, pawl 55 and
bracket 54 are moved to the right relative to the carriage
assembly against the tension of spring 59 until the force
transmitted to the carriage through spring 59 is sufficient
to overcome the inertia of the carriage, whereupon the
carriage assembly itself moves to the right by a distance
determined by the stroke of the armature 68 and the
tension of spring 59,

Soring 59 performs two functions. First, it absorbs
the initial shock of contact between rack 5@ and pawl 55,
which would otherwise project the carriage a relatively
great distance along rod 20; and, in addition, the arrange-
ment of bracket 54, pawl 55 and spring 59 is such that if
the backspacing mechanism be energized when the car-
riage is at its point of furthest advance to the right, as
viewed in FIGURE 2, the spring 5% will absorb the full
stroke of the backspacing mechanism and thus avoxd
damage to the equipment. .

I claim:

1. In an office dictation machine comprising a rotat-
able support for a record and a record-cooperable trans-
lating device for scanning a record carried by said sup-
port: the combination of a carriage member carrying
said translating device; a support rod for said member
along which said member is moved as a record is scanned
and about which said member is rocked to engage and
disengage said device with a supported record; and means.
mounting said member on said rod for translational move-
ment therealong and rocking thereabout comprising a
plurality of grooved rollers mounted on said member and
engaging said rod in the same axial plane thereof, two
of said rollers engaging said rod from opposite sides
thereof, and a third of said rollers engaging said rod in a
position spaced substantially along said rod from one of
said two rollers.

2. A machine as set forth in claim 1 and including a
second carriage member interconnected with said first
member to provide for conjoint translational movement
therewith along said rod; and a handle secured to said
second member for effecting conjoint translational move-
ment of said members, said handle being substantially in
said plane when said first member is rocked to effect dis-
engagement of said translating device with a supported
record.

3. A machine as set forth in claim 1 and including a
second member interconnected with said first member
to provide for conjoint translational movement therewith
along said rod; means constraining said second member
from rocking movement about said rod; and a drive
mechanism including a drive transmitting member ex-
tending along said rod and cooperative with said second
member to effect conjoint translational movement of said
two members.

4. A machine in accordance with claim 3 and further
including a pawl extending from said second member in
a plane containing the axis of said rod, and in which said
drive mechanism cooperates with said pawl in effecting
said translational movement.

5. A machine in accordance with claim: 4 in which said
drive mechanism includes a rack extending along said
rod and mounted for movement parallel to said rod and
for movement toward said pawl in the plane of said pawl.

6. A machine in accordance with claim 5 and further
including means for effecting movement of said rack
toward said pawl and thereafter effecting movement of
said rack in a path parallel to said rod.

7. A machine in accordance with claim.6 and further
including pin and slot linkage interconnecting said rack
and said last means, and adapted to accommodate said
two movements, .

8. A machine as set forth in claim 1 and including a
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second carriage member interconnected with said first
member for conjoint translational movement therewith
along said rod; means constraining said second member
from rocking movement about said rod; a feed screw
extending along said support rod; means on said first
member engageable with said feed screw when the first
member is rocked to effect engagement of said translating
device with a supported record for effecting progressive
advance movement of said translating device across the
record; and drive means including a back space rack ex-
tended along said rod and operable on said second car-
riage member for effecting step-by-step back-spacing of
said translating device across a supported record.

9. In a dictating machine comprising a carriage and
a carriage way, a pawl projecting from said carriage and
yieldingly mounted for movement relative to said carriage
in a direction paralle! to said way in a manner to yield-
ingly transmit carriage-shifting force to sald carriage,
a rack disposed parallel to said way, and mechanism for
moving said rack into engagement with said pawl and
thereafter moving said rack in a direction parallel to said
way.

10. A construction in accordance with claim 9 and
further including a spring interconnecting said pawl and
said carriage for yieldingly transmitting carriage-shifting
force from said pawl to said carriage.

11. A construction according to claim 10 in which the
range of relative movement through which said spring
yieldingly transmits said force is at least equal to the
range of movement of said rack after engagement with
said pawl.
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12. In a dictating machine of the type comprising a
record-supporting mandrel, a transducer adapted to scan
a record supported by said mandrel, a carriage for said
ransducer and an elongated way for said carriage ex-
tending parailel to the axis of said mandrel, a mounting
providing for translational movement of the carriage along
the way and rocking movement of the carriage about the
axis of the way, comprising a pair of opposed grooved
rolle.rs embracing said way, and a handle for shifting said
carriage along said way disposed on the opposite side
of the record supporting mandrel in an axial plane of
said way normal to the axis of said rollers.

13. A comstruction in acccrdance with claim 12 and
further including a scale extending parallel to the axis
of said mandrel and adapted to cooperate with said handle
to indicate the position of the carriage along the way.
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