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This invention relates to improvements in magnetic
recording and reproducing apparatus and more particu-
larly to such apparatus employing sheet record members.

A principal object of my invention is to provide a
novel form of recording and reproducing apparatus utiliz-
ing a single sheet for the record member and obviating
the necessity of playing back the entire record member
when it is desired to listen to a part of the recording.

Another object of my invention is to provide a novel
magnetic reproducing apparatus so arranged that various
portions of the recording may arbitrarily be selected and
reproduced irrespective of their location on the record
member.

Still another object of my invention is to provide a
new and novel form of magnetic recording and reproduc-
ing apparatus utilizing a single magnetizable material
coated sheet of a convenient size for filing or mailing as
the record medium.

A still further object of my invention is to provide a
magnetic recording and reproducing apparatus having
a novel form of sheet record aligning means, assuring
alignment of the sheet record with respect to the path of
travel of the transducer head when replacing in the appa-
ratus so as to assure a clear and accurate reproduction.

Still another and further object of my invention is to
provide a magnetic recorder having a rotatable drum
carrying the sheet record medium together with a new
and simplified form of means for wrapping the record
medium arocund the drum in aligned relation with respect
thereto and assuring that the record track thereon be in
the proper aligned relation with respect to the transducer
head for reproducing purposes.

Anocther and more detailed object of my invention
is to provide a magnetic recording and reproducing appa-
ratus including a power-driven drum and an electromag-
netic transducer head movable therealong, together with
a sheet wrapping means encircling the drum and having
an inner sheet engaging face of a lower coefficient of fric-
tion than the coefficient of friction of the face of the
drum, with edges diverging from a central point adjacent
the transverse center of the drum at opposite helix angles
to evenly spread the sheet along and wrap it around
the drum in aligned relation with respect thereto and
with respect to the path of travel of the transducer head.

A further and more detailed object of my invention
is to provide a magnetic recording and reproducing appa-
ratus uiilizing a sheet for the recording medium and
having a drum around which the sheet is wrapped during
recording and reproducing, together with a novel form
of sheet aligning and wrapping means movable into en-
gagement with the outer side of the sheet during rota-
tion of the drum, and uniformly spreading the sheet
across the face of the drum and aligning it with respect
thereto.

A still further object of my invention is to provide a
novel form of magnetic record member consisting of a
flat sheet with helical recording lines extending there-
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along from one side to the other for a portion of the
length thereof.

Ancther and important object of my invention is to
provide a new and improved form of recording apparatus
so arranged that more than one record may be made at
a time.

These and other objects of my invention will appear
from time to time as the following specification proceeds
and with reference to the accompanying drawings wherein:

Figure 1 is a view in front elevation of a recording
and reproducing apparatus constructed in accordance with
my invention;

Figure 2 is a view in side elevation of the apparatus
shown in Figure 1;

Figure 3 is a fragmentary view in side elevation of the
apparatus shown in Figure 1 with certain parts thereof
broken away and certain other parts shown in trans-
verse section;

Figure 4 is an enlarged fragmentary plan view of the
apparatus shown in Figure 1 with certain parts thereof
broken away and certain other parts shown in horizontal
section;

Figure 5 is an enlarged fragmentary longitudinal sec-
tional view taken substantially along line V—V of Fig-
ure 3;

Figure 6 is an enlarged fragmentary horizontal sec-
tional view taken substantially along line VI—VI of
Figure 3;

Figure 7 is an enlarged fragmentary transverse sectional
view showing certain details of the record wrapping and
aligning means;

Figure 8 is a fragmentary front end view drawn to a
reduced scale and showing certain other details of the
sheet record wrapping and aligning means not shown in
Figure 7;

Figure 9 is an enlarged partial fragmentary transverse
sectional view taken through the drive drum for the sheet
record medium and the wrapping means therefor in order
to show certain details of construction thereof;

Figure 10 is an enlarged detail fragmentary front view
of the lead screw and the feed means for the transducer
head;

Figure 11 is an enlarged fragmentary transverse sec-
tional view taken through the lead screw and feed means
for the transducer head showing the feed means in a dis-
engaged position;

Figure 12 is a wiring diagram showing the electrical
elements of the recording and reproducing apparatus and
the wiring connections thereto;

Figure 13 is a plan view of a record sheet having a
magnetizable material coated thereon;

Figure 14 is a fragmentary sectional view taken sub-
stantially along line XIV—XIV of Figure 13;

Figure 15 is a plan view of the sheet shown in Figure
13 upon which a recording has been made and diagram-
matically illustrating the spiral record track thereon;

Figure 16 is a modified isometric view, showing the
record sheet in the position it will assume when wrapped
around the drum;

Figure 17 is an end view of a record carrying drum
showing two record sheets wrapped thereon for making
duplicate recordings;

Figure 18 is a plan view showing a modified form of
record carrying drum which may be used to carry the
sheet record for recording and reproducing purposes;

Figue 19 is a plan view showing a sheet record of a
type which may be carried on the drum shown in Figure
18;

Figure 20 is an end view of a record carrying drum
with parts thereof broken away and shown in transverse
section in order to illustrate another form of means for
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holding the sheet record on its drum in aligned relation
with respect thereto;

Figure 21 is a fragmentary view of a sheet record of a
type which may be carried on the drum shown in Figure
20,

Figure 22 is an enlarged fragmentary transverse sec-
tional view taken through another form of record car-
rying drum constructed in accordance with my invention
and showing still another way in which the record shest
may be held on its record carrying drum in aligned rela-
tion with respect thereto; and

Figure 23 is a fragmentary plan view of a type of sheet
record which may be carried on the drum shown in Fig-
ure 22.

The magnetic recording and reproducing apparatus
shown in the drawings, and for the purposes of sim-
plicity hereinafter designated by the termi “magnetic re-
corder,” includes a housing 10 which may house the ampli-
fier and oscillator of the recorder and the drive means for
the record sheet. As herein shown, a motor 11 is mounted
in a side wall of said housing and drives a speed re-
ducer- 12. which forms a means for driving a cylinder or
drum 15 adapted to have a record shest 16 wrapped
therearound for recording and reproducing purposes.
The record sheets may be of a convenient size, such as
letter size, and may be thin enough that two or more
sheets may be wrapped on the drum 15 to make multiple
recordings when desired. The speed reducer 12 may be
any well known form, arranged to reduce the speed of the
motor 11 and drive the cylinder or drum 15 at the correct
speed for recording and reproduction purposes. Said
speed reducer is no part of my present invention, so need
not herein be shown or described in detail. The housing
10 is covered at its top by a base 17 for the recording
mechanism and is herein shown as having a down-turned
periphery 18 having a lower.outwardly facing shouldered
portion engaging the tops and insides of the side walls of
the housing 10 and detachably supporting said base there-
on.

An electromagnetic recording and reproducing head 19
for making a magnetic. record, reproducing a magnetic
record, or for erasing the recod, or for doing all three
of these operations, is mounted to rest on the record sheet
16 on the drum 15. This head will hereinafter be
termed an “electromagnetic transducer head” or a “trans-
ducer head”. in- order to simplify the description. The
electromagnetic transducer head 19 may be of several
well known forms and is no part of my present invention,
so need not herein be shown or described in detail.

The drum- 15 is herein shown as being a hollow drum
closed. at its ends and having a resilient outer periphery
or sheet engaging face 21 embedded therein which may
be: of rubber, cork, or some other like material having
a relatively high coefficient of friction to grip and feed
the sheet record medium. The resilient face 21 is here-
in shown as being recessed within the periphery of the
drum a slight distance beneath end closure walls 22—22
thereof, the inner edges of which: end closure walls may
form side flanges for the drum 15.

The drum 15 is shown in Figure 9 as being mounted
on a longitudinal drive shaft 23 on its end closure walls
22—22 and as having a hub 24 extending from the right-

hand wall thereof. The drive shaft 23 is journalled ad-
jacent its right-hand end on a bearing bracket 25 secured
to and projecting upwardly from the base 17. A knurled
or toothed knob 26 is shown as- being secured to the
Tight-hand end of the shaft 23 for turning said shaft and
. the drum 15 by hand. The knob 26 is herein shown: as
being rotatably mounted in a flanged recess of an end
wall 27 of a casing for certain of- the operative parts of
the magnetic recorder.” The shaft 23 is journalled ad-
jacent the opposite end of the drum 15 on an upright bear-
ing-support member 30 secured to and projecting upwardly
from the base 17. The shaft 23 is herein shown as pro-
jecting: outwardly beyond' said” bearing support member

2,729,458

10

30

40

80

65

70

75

4

and as having a pulley 31 freely mounted on its outer
end and driven from the speed reducer 12 at a prede-
termined speed of rotation through an endless belt 32,
herein shown as being a flat belt.

The pulley 3% has a hub 33 provided with a plurality
of jaws 34—34 formed on its inner face and adapted to
be engaged by corresponding jaws 35—35 formed on the
inner face of a clutch collar 36 feathered on the shaft 23
for driving said shaft. The clutch collar 36 is herein
shown as having a groove 37 extending around its
periphery and slidably engaged by a cluich fork 39 piv-
otally mounted in and extending upwardly from an up-
right support member 48a. The shaft of the fork 39
extends downwardly beneath the bottom of the base 17
and has a lever arm 44 secured to its lower end. The
clutch fork 39 is rocked to shift the clutch collar 36
by a link 43 pivotally connected between the lever arm 40
and a lever arm 45 pivotally mounted for movement
about an axis extending transversely of the housing 19.
The lever arm 45 is pivotally mounted on a horizontally
extending arm 46 of a depending bracket 47, Push-but-
tons 48 and 49 are slidably mounted in the base 17 for~
depressible movement with respect thereto and are con-
nected to opposite ends of a lever arm 5§ pivotally
mounted intermediate its ends on the arm 46 of the
bracket 47 and operatively connected with the lever arm
45 to pivot said lever arm and engage the clutch upon
depression of the push-button 48 and disengaging the
clutch upon depression of the push-button 49 in an obyious
manner,

A spur gear 53 is herein shown as being secured to
the shaft 23 between the bearing support 3¢ and the clutch
collar 36 and serves as a _drive means for feeding the
transducer head 19 translationally along the face of the
drum 35. The spur gear 53 meshes with spur gear 54
secured to a longitudinal shaft 55 spaced rearwardly of
the shaft 23 and the drum 15 and herein shown as being
threaded intermediate its ends and forming a lead screw
56 for feeding the transducer head 19 along the face of
the drum 15. The shaft 85 is herein shown as being ro-
tatably mounted adjacent its opposite ends on parallel
spaced side plates 59 and 60 extending upwardly from
opposite sides of the base 17. As herein shown, the
right-hand end of the shaft 55 is drilled and is rotatably
mounted on a pin 6% exiending inwardly from the side
plate 68. A spring 62 is mounted within the drilled por-
tion of said shaft and is interposed between the end of the
pin 61 and the base of the drilled portion of said shaft
and urges the opposite end of said shaft 53 into engage-
ment with a pintle bearing 63 engaging a recsssed por-
tion 64 of said shaft. The pintle bearing $2 is formed
on the inner end of a pin 65 threaded in the side plate
60 and projecting outwardly therefrom through a side
wall 66 of the casing for the drive mechagism for the
shafts 23 and 55. A knob 67 having a tcoihed periphery
is herein shown as being secured to the cuter end of ihe
pin 85 for. adjustably moving the lead screw 356 along
its axis against the spring 62 or for allowing said spring
to move said lead screw toward said knob. This is to
give a fine adjustment to the transducer head 19 to exactly
track the head with the record track on the sheet record
when necessary.

The transducer head 1% is adjustably mounted on the
forward end of a rack bar 69 for movement into positicn
to lie over and slidably engage the magnetizable surface
of the record sheet 6. The rack bar 69 is carried on
the carriage 7¢ and is slidably guided thercon for move-
ment transversely of the drum 35 and for vertical move-
ment with respect thereto along the upper sides of parallel
spaced side walls 71~—71 thereof on opposite ends of a
pin 72 extending transversely through said bar and slid-
ably engaging the top surfaces of said side walls.

The carriage 79 is slidably supporied for mevement In
the. direction of the axis of the drum i3 on two spaced
transverse rods 73 and 74 mounted at their ends in the
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side plates 59 and 60. The rod 73 is disposed above the
drum 15 inwardly of the center thereof but forwardly of
the lead screw 56. The rod 74 is shown as being spaced
rearwardly of the lead screw 56 and as slidably extending
through a depending leg 75 of the carriage 70.

The leg 75 forms a mounting for the feed means for
the carriage 70 and transducer head 19 on a shelf 76 pro-
jecting inwardly from the lower end of said leg. A sup-
port member 77 is herein shown as being secured to the
top of the shelf 76 and as projecting therefrom in verti-
cally spaced relation with respect to the lead sciew 56. A
leaf spring 78 is secured to the botiom of the support
member 77 and extends therealong in the same general di-
rection as said support member in vertically spaced rela-
tion with respect thereto. The leaf spring 78 may have
downwardly turned outer sides 79—79, the lower margins
of which are recessed to conform to the radius of curva-
ture of the lead screw 56, at the root thereof, for engage-
ment with the threads of said lead screw to effect feeding
movement of the carriage 70 along the paralie! rods 73
and 74 upon rotation of said screw.

While the leaf spring 78 is herein shown as having
parallel spaced downwardly turned outer sides engage-
able with the threads of the lead screw 56, and thus form-
ing the feed nut of the carriage 78, said spring need not
be so constructed but may have a separate haif feed nut
or feed elements secured thereto for engagement with the
lead screw 56.

The feed nut formed by the downwardly turned sides
79—T79 of the leaf spring 78 is disengaged from the lead
screw 56 by a threaded rod 89, herein shown as being
suitably secured to said leaf spring, and projecting up-
wardly therefrom through a slotted outer end portion of
the support member 77. The threaded rod 8§ extends
upwardly through the outer end portion of & pivoted arm
81, pivotally mounted at its inner end between opposite
parallel spaced sides of a bracket member 83 secured to
the forward side of the leg 75 and resting on the shelf
76. A cam member 84 is pivotally mounted between the
parallel spaced sides of the bracket member 83 and is
herein shown as being of circular form having a flattened
surface. The cam member 84 is slotted in the direction
of its pivotal axis to slidably receive a rectangular operat-
ing bar 83 extending therethrough. The outer end por-
tion of the bar 85 is of a cylindrical formation, is pivotally
mounted in the side plate 60 and extends thrcugh the
side plate 89 and side wall 27 and has a knob 86 secured
to its ouier end.

Thus, when the flattened portion of the cam member
84 is in engagement with the arm 81, the feed nut will be
in engagement with the threads of the lead screw 356.
Upon turning of the knob 86 and bar 85, the arm 81 will
ride on the high portion of the cam member 84 o raise
the feed nut away from the lead screw 56 and stop feeding
movement of the carriage 70.

Movement of the rack bar 69 and transducer head 19
toward and from the drum 15 is effected by an elongated
pinion 87 formed by a rod having teeth cut therealong
for a portion of the length thereof. The pinion 57 meshes
with the downwardly facing teeth of the rack bar 69.
The pinion §7 extends through and is rotatably and slid-
ably mounted in spaced upright brackets 88——88 of the
carriage 79. The onter end of said pinion is rotatably
supported in the side plate 59 and extends outwardly there-
from and through the side wall 27 of the casing. A knob
90 is provided to turn said pinion and effect translational
movement of the rack bar 69 and extensibly or retractibly
move the transducer head 19.

The rack bar 69 is slidably guided adjacent its rear
end in an upright slot 91 formed in an upwardly pro-
jecting rear end portion 92 of the carriage 70. Said
rack bar is also slidably guided between two parallel
spaced blocks 94—%4 spaced forwardly of the slot 91
and secured to and extending upwardly from a bottom
plate 95 of the carriage 70. A pin 69a extends trans-
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versely through the rear end portion of the rack bar
69 and rides upwardly along a cam surface 695 to de-
press the forward end of said rack bar and limit ex-
tensible travel thereof. A roller 96 rotatably mounted
on the free end of the leaf spring member 97 yieldably
engages the top of the rack bar 69 and retains the teeth
thereof in mesh with the teeth of the pinion 87 and also
holds the pin 72 in engagement with the tops of the side
walls 71-—71. A leaf spring member 99 secured to the
tops of the blocks 94-—94 extends inwardly therefrom and
overlaps and engages the top surface of the leaf spring
member 97. The leaf spring member 97 is herein shown
as being secured at its rear end to the upper end of the
upright support member 92 and as projecting forwardly
therefrom and positioning the roller 96 beyond the center
of the pinion 87 on the side thereof adjacent the drum
15 to exert a force on the rack 69 in a direction to de-
press the transducer head 19 and hold the teeth of the
rack bar 69 in mesh with the pinion 87 and also to cause
said transducer head to follow the contour of the tops
of the side walls 71—71 to elevate or Jower the head 19.

The transducer head 19 is adjustably mounted on the
forward end of the rack bar 69 on the depending lower
end portion of a bracket member 160 by means of a spacer
link 101. The spacer link 101 is suitably connected at its
rear end to the depending end of the bracket member
160 as by a machine screw 103. The forward end of the
spacer link 101 extends between the furcations of a bi-
furcated rear end portion 104 of the transducer head 19
and is suitably secured thereto as by a machine screw
1¢5. The transducer head 19 may thus be adjusted in
the proper relation with respect to the periphery of the
drum 15 to cause its pole pieces to conform to the pe-
riphery of said drum and have slidable engagement there-
with, and when once adjusted may be held in position
by tightening the machine screws 103 and 105.

The spacer link 101 has a tongue 106 extending rear-
wardly therefrom which slidably fits between two spaced
depending fingers 107—107 depending from the forward
end of the carriage 70 to prevent side play of the trans-
ducer head 19,

The means for wrapping the sheet record 16 and spread-
ing it across the drum 15 and aligning it with respect there-
to, to assure that said sheet record will always be in the
same relative position with respect to the transducer head
19 for reproduction purposes as well as for recording
purposes and thus to assure an accurate reproduction free
from side interference, includes a wrapping cylinder or
casing 111 encircling the drum 15. The casing 111 is
herein shown as being closed at its ends and as being uni-
formly spaced from the periphery of said drum. Said
casing is mounted at its right-hand end on a2 bearing mem-
ber 112 encircling the hub 24 (Figure 9) and is sup-
ported on a depending leg 113 secured to the end wall
thereof and adjustably secured to a transverse bar 114
extending across the base 17. The opposite end wall of
the cylindrical casing 111 is shown as being secured to
the upright bearing support 30.

The casing 111 has a slot 117 extending therealong ad-
jacent - its upper forward portion to receive the trans-
ducer head 19 and also to receive the record sheet 16.
Said record sheet is guided fo pass into said slot along an
upright rearwardly inclined sheet aligning guide 119. The
guide 119 consists of two longitudinally spaced angles

~ 120—120 inclined vpwardly and rearwardly from the re-

ceiving end of the slot 117. The angles 120—120 are
supported on the rod 73 on opposite sides of the trans-
ducer head 19. The angles 120—120 are connected to-
gether adjacent their upper ends by a plate 123 upon
which the record sheet is slidably held in position by a
pivoted retaining bar 124. The retaining bar 124 is se-
cured to the fower ends of spaced arms 125125 pivot-
ally connected to the upright sides of the angles 120—120
and may have a felt, plush or like engaging surface of-
fering the desired amount of friction against the sheet
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and allowing the sheet to be fed downwardly therealong’

under a slight tension as it is wrapped around the drum
15. ‘The guide 119 is of substantxally the same width as
the record sheet and there is very little clearance between
the sheet and the edges thereof to afford an accurate align-
ing guide for the sheet as it slides downwardly to the
drum 15.

A means is provided to initially start the record sheet
16 to wrap around the drum 15 and to assure alignment
of the sheet with opposite edges of the drum, and, where
there is already a recording on the sheet, to assure that
the record track be properly aligned with the transducer
head 19 for reproducing purposes. This wrapping means
includes a pivoted sheet engaging shoe 129. The shoe
129 closes a rectangular opening 13¢ in the transverse
central portion. of the casing 111 just beneath the slot
137 and is pivotally connected to the outer wall of said
casing with its center in alignment with the center of
the drum 15 on a longitudinally extending pivotal pin
131, The shoe 129 is herein shown as having a sheet
engaging member 132 secured to its inger side and éxténd-
ing inwardly of the inner periphery of the casing 111 into
engagement with the magnetizable record sheet when
the shoe 129 is closed. The sheet engaging member 132
may be of a soft material offering frictional resistance
against the record sheet sufficient to spread the sheet later-
ally along the drum 15 and wrap it around and center it
with respect to said drum but.of a lesser coefficient of
friction than the coeflicient of friction of the yieldable
surface of the drum. The sheet engaging member 132
is herein shown as being made from plush, but the mem-
ber need not be made from plush and may be felt, velvet,
or various other like forins of cloth 6t any other suitable
material having a coefficient of friction less than that of
the outer surface of the drum 15 and may even be made
from wood or metal. The sheet engaging member 132
is herein shown as being substantially in the form of a
truncated triangle having opposite sides thereof extend-
ing at opposite helix angles diverging from. a central
point with respect to the drurn 15. When the drum 15
initially starts to rotate, the shoe 129 is pivoted from
the open position out of engagement with said drum and
the sheet thereon shown in Figure 7 to the closed posi-
tion shown in Figure 3, engaging the sheet engaging mem-

ber 132 with the outer surface of the sheet and spreading.

the sheet laterally and initially wrapping the sheet around
the drum 35. The sheet engaging member 132 having
its opposite edges cut at opposite helix angles diverging
from an initial starting point at the center of the drum
and at the entering end of the shoe 129, besides wrapping
the sheet around the drum, exeris a lateral spreading
force acting from the center thereof in opposite directions
to assure uniform engagement and aliganment of the rec-
ord shect 16 around the periphery of the drum i5.

- Engaging strips 133—133, which may also be made
of plush, have outer edges foxmmg continuations of op-
posite edges of the sheet eéngaging member 132 on the
shoe 129 and are herein shown as extending to the outer
edges of said shoe. Similar plush strips 134 extend spi-
rally within the inner wall of the casing 111 from the
stiips 133—133 around and outwardly of the casing 111
and may terminate adjacent the énd walls thereof adja-
cent the upper end of the slot 117, These last-mienfioned
strips are of sufficient thickness to continually engage
the cutside of the magnetizable récord sheet, holding it
to the outer surface of the drum and wrapping it thére-
around and spreading it laterally from the center to the
outside of the drum to align and hold the sheet ini align-
ment on the drim 15 during the recording and réproduc-
ing operations.

The means for moving the shoe 129 and the sheet en-
gaging member 132 into engagemént with the magnetiz-
able record sheet 16 on the drum 15 and yiéldably en-
gaging said engaging member Wwith the sheet includes
an arm 135 secured to the outside of the sho¢ 129 as by
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welding. The arm 135 extends downwardly from the
shoe 122 in spaced relation with respect to the casing
111 (Figure 3) and rearwardly beneath said casing be-
yond thé rear end thereof. The free end of the arm 135
is engaged by the free or forward end of a leaf spring
136 to urge said arm in a direction to move the shoe 129
into a closed position and engage the engaging member
132 with the sheet record 16. The leaf spring 136 is
herein shown as being of an arched formation secured at
its end opposite the arm 135 to the base of an angle
bracket 139 by a machine screw 149. A link 141, herein
shown as being of an inverted U-shaped formation, ex-
tends along opposite sides of the arm 135 just ahead of
the spring 136 and is pivotally connected to said arm
by a pivotal pin 142, The cross member connecting the
upper. ends of the legs of the link 141 together has an
adjusting screw 143 threaded therein. The lower end
of the adjusting screw 143 is shown as being pointed
and as having engagement with a corresponding recess
formed in a horizental leg 142q of a bar 144 extending
longitudinally from a rocking member 143, The leg
142g extends between the link 341 for engagement with
the pointed end of the screw 143. The rocking member
145 extends downwardly along the opposite sides of
the support member 14§ and is pivotally connected there-
to by pintle bearings formed by the conical ends of screws
147—147. The screws 147—347 are threaded in oppo-
site sides of the rocking member 145 and engage corre-
sponding conical recessed portions forined in opposite
sides of the support member 146.

It may be seen with reference to Figure 3 that rocking
movement of the rocking member 145 in a clockwise di-
rectici, from the position shown in solid lines in Figure
3 to the position shown by broken lines in this figure
will elevate the link 141 and pivot the arm 135 and the
shoe 29 in a counter-clockwise direction out of engage-
ment with the face of the drum 185,

A plunger 158, slidably mounted in spaced supporis
151 and 152 projecting upwardly from the bracket mem-
ber 139, is provided to pivot the rocking member 145 in
a direction to move the shoz 129 into an open or dis-
engaged position. The plunger 156 is encircled for a
portion of its length by a compression spring £34. Said
compression spring is interposed between the support 151
and a guide member 155 secured to said plunger and
depending therefrom and urges the plunger 158 to a re-
leased position. The lower end of the gunide member
155 is of a forked formation and extends along opposite
sides of the angle bracket 133, slidably engaging the ver-
tical leg thereof to prevent turning movement of ths
piunger with respect thereto.

An engaging disk 156 is herein shown as being mount-
ed on the inner end of the plunger 159 for abutting en-
gagement with the inner end of a rod 157 slidably mount-
ed adjacent the upper end of the rocking member 145.
The disk 156 is of sufficient diameter to engage the inner
end of the rod 157 in all positions of the rocking mem-
ber 145 with respect thereto. A conical cam 159 is
secured to the opposite end of the rod 1537 from the disk
156 for engagement with a beveled end 169 of a hub 161
of the gear 54. When the rocking member 145 is in
the forwardly pivoted position shown in Figure 3 and
the shoe 129 is in a closed position, pushing of the
plunger 158 inwardiy by the hand will cause the conical
surface of the cam 159 to ride outwardly along the bev-
eled surface 160 of the hub 16i. This will pivot the
rocking member 145 in a clockwise direction to elevate
the link 141 and open the shoe 129 and move the sheet
engaging member 132 out of engagement with the face
of the drum 15 and the sheet thereon.

The conical cam 159 has & ridge 163 formed at ifs -
base which i is engageable with a corresponding annular
recess 164 extending along the hub of the spur gear 54.
This rzdge serves to lock the conical cam 159 to the hub

161 for rotation therewith and to hold the rocking mem:
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ber 145 in an upright position and lock the shoe 129 in
open position until released.

A releasing cam 165 exter:ls inwardly from the inner
side of the spur gear 54 to engage the cam 159 and
release said cam from the recess 164 and then move said
cam 159 inwardly out of engagement with the beveled
end 168 of the hub 161 and allow the leaf spring 154
to close the sheet engaging shoe 129 (Figure 4). The
releasing cam 165 is shown in Figure 4 as being of a
V-shaped formation with its peak facing the cam 159
and with its sides formed at the angle of slope of the
cam 159.

When starting the operation of wrapping the magnetiz-
able record sheet around the drum 15 for recording or
reproducing purposes, the electromagnetic transducer
head 19 is elevated along the side plates 7i——71 by the
pinion 87 and rack bar 69 to the position shown by
broken lines in Figure 3 rearwardly of the guide 119,
The feed nut formed by the downturned sides 79-—79
of the leaf spring 78 may at the same time be released
from the lead screw 56 by turning movement of the
operating bar 85 through the knob 86. The record
sheet 16 being placed in the guide 119 and slidably held
1o the plate 123 by the retaining bar 124 may be trained
by hand to the position shown in Figure 7 against the
friction exerted by the bar 124. In this position the
plunger 150 has been depressed and the rocking member
145 is held in an upright position by the ridge 163 engag-
ing the recess 164. The motor 11 may then be started
and the clutch may be engaged to effect rotation of the
drum 1% by depression of the start button 48. This will
also rotate the spur gear 54 and cam 165, bringing said
cam into engagement with the conical face of the cam
159 and moving said cam out of engagement with the
recess i64 to release the rocking member 145 to pivot
to an inwardly inclined position effected by the leaf
spring £36. This spring will at the same time move the
arm 135 in a forward direction and close the shoe 129
and engage the material engaging member 132 thereon
with the leading end of the record sheet. The material
engaging member 132 having its opposite sides formed
at opposite helix angles diverging from a point in align-
ment with the center of the drum 15 will start the record
sheet to wrap around the drum 15 and at the same time
align the strip by spreading it laterally from its center
as it is wrapped therearound. Continued rotation of this
drum 15 will feed the sheet downwardly along the guide
119 under tension exerted by the retaining bar 124 in
exact alignment with the sides of the dium due to the
tendency of the sheet engaging member 132 and the
strips 133—134 and 134—134 to urge the record sheet
to spread sideways in opposite direction from its center
while placing lateral tension on the sheet acting in oppo-
site directions from the center thereof. Furthermore,
engagement of the sheet by the engaging member 132
and the strips 133—133 and 134—134 will maintain the
sheet in tight engagement with the drum 15 with its
trailing end overlapping its leading end during the re-
cording or reproducing operations and forming the mag-
netizable record sheet into a cylindrical record member
for recording or reproduction purposes as shown in Fig-
ure 16, taking up very little filing space and capable of
being folded and mailed.

In Figure 12 of the drawings I have diagrammatically
illustrated the electrical circuit for the apparatus. The
motor 11 is connected with a source of power supply,
which may be a 110-volt lighting circuit, by means of
conductors 166 and 167 through a starting switch 168 in
the conductor 167 which when closed supplies power to
the entire apparatus. The switch 168 may be mounted
in a side wall of the casing 10. The conductors 166
and 167 are likewise connected with an audio-amplifier
and equalizer 175.

The transducer head 19 includes a core of high mag-
netic permeability but low retentivity and includes a pair
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of legs 169 and 170 having outer ends conforming to the
curvature of the drum 15 as well as a central T-shaped
leg 171 disposed to form a pair of non-magnetic gaps
between the confronting pole portions of said outer legs.
A high frequency alternating current erase coil 172 is
wound on the leg 169. This erase coil is connected in
series with a high frequency bias coil 173 wound on the
leg 170 to a high frequency oscillator 187 through a
switch 187’. A signal coil 174 is also wound on the leg
170 and is arranged to be connected selectively to either
the input or output of the amplifier 175 through a two-
way switch 181, as will be apparent to those skilled in
the art.

The amplifier 175 has a microphone 176 connected
thereto for recording purposes and also has a speaker
177 commected thereto for play-back or reproduction
PUrposes.

‘When the coil 174 is energized with a signal to be mag-
neiically recorded on the record sheet 16, a fluctuating
magnetic field is set up in the gap between the confronting
portions of the legs 270 and 171. As a part of the record-
ing operation, the coils 172 and 173 are also energized
from the oscillator 187 simultaneously with energization
of the signal coil 174. EBnergization of the coil 172 causes
a fluctuating magnetic field o be set up in the gap between
the confronting portions of the legs 169 and 171. By way
of example, and not by way of limitation, this gap between
the confronting portions of the legs 169 and 171 may be
on the order of .010 inch as compared with a gap between
the conironting portions of the legs 170 and 171 on the
order of .001 inch. The fluctuating magnetic field set up
by the erase coil 172 causes demagnetization of the mag-
netizable record mediuin immediately prior to its passing
over the gap in which the fluctuating signal is set up. The
energization of the high frequency bias coil 173 simul-
tancously with the energization of the signal coil 174
causes improved recording for the reasons and in the
manner set forth in my issued Patent No. 2,351,004 en-
titled “Method and Means of Magnetic Recording,”
granted June 13, 1944,

Ar indexing plate 1%5 extends across the front of the
wrapping cylinder 111 adjacent the lower end of the slot
137 and just beneath the transducer head 19 for the con-
venience of the operator of the apparatus. An indexing
pointer 347 extends forwardly from the forward end of
the transducer liead to a position adjacent the indexing
plate 195 1o inform the operaior of the apparatus of the
exact relative positicn of each portion of the recording at
all times during operation of the apparatus.

The sheet record member 16 shown in Figures 13 and
14 has a principal body portion 200 which may be made of
paper or any other like material and which may readily
be wrapped around the drum 15 and also may be folded
and mailed without injuring the record. The body por-
tion 289 is shown as being coated on one of its sides with
a ferro-magnetic material 201 which may be a suitable
form of magnetic iron oxide. The method of coating the
saeet and retaining the coating thereon is no part of my
present invention, so is not herein shown or described.
Figure 15 diagrammatically indicates a spiral record track
292 on the sheet as it would appear when the sheet is un-
wrapped from the drum 15 after the recording operation,
showing a margin at the overlapped end of the sheet and
showing the record track going to the extreme end of the
overiapping end of the sheet. In Figure 16 is shown the
cylindrvical formi the record member assumes when
wrapped on the drum 15, showing the trailing end thereof
overlapping the leading ead thereof and showing the con-
tinucus spiral the record track assumes when the sheet is
in a cylindrical form on its drum. The sheet record mem-
ber 16 may be of any size, but preferably may be of a size
which may readily be folded and placed in an envelope for
mailing.

In Figure 17 two sheet records 16—16 are shown as
being wrapped on the drum 15 for making duplicate re-
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cordings. When placmg two or more sheet records on
the drumn 15; the sheefs may be ahgned one on top of the
other. in the. gurde 119 and may then be Wrapped around
the drum 15 in the same manner 2 single sheet is wrapped
around and aligned with respect to “said drum. After
wrapping the sheets around the drum, one on top of the
other, recording may be proceeded with, rendering a duph—
cate recordmg with no more effort or mechamsm than is
required to make a single recording.

While 1 have hereln shown two sheet records cn the
drum 17; it-is obvious that the number of sheets on said
drum may be increased-to simultaneously make more than
one simultaneous recording. In order, however, to make
multiple recordings, each of which has a clear record
fidelity, it is pleferable that the sheet records be thrnner
than for a single recording, and the more recordings the
thinner the sheets should be.

In Figure 18 I have shown a record carrying drum 215
adapted to have a sheet. record 216 wrapped therearound.

The drum 235 is much like the druom 15 and may be !

mounted on the base 17 and dr iven from the motor % in
the same manner as the drum 5. Ia this form of my
invention I provide a plurality of circumferentially spaced
indexing projections 217—217 which protrude from the

pehphery of the drum 215 ad]acent one end therecf. Said

projections may.be rounded at their outer ends and may
act much liks sprocket teeth. Adjacent the oppasite end
of the drum 215 is provided- a plurality of circumferen-

tially spaced indexing projections 219-—219 which may be

like the projections 217-—217-but which are herein shown
as, being of an elong'ﬂed formation with the sides thereof
converging toward a peak. The projections 217—217 and
2319--219.are adapted.to engage the underside of the sheet
record as it-is wrapped around the drum 215 and form
indentations therein. These projections and indentations
will thus prevent the sheet record from crawling and will
show that a. recording has been made on a sheet record.
These indentations will also assure. that the sheet record
will always.be replaced on the drum 215 in the same rela-
tive position it was placed thereon during the recording
operation. Spring clips 223—228 are shown as being
pivoted to. opposite flanges 222—221 of the drum 215 to
engage. the. overlapping end of the sheet record and hold
it from.unwrapping.

In this. form of my invention the sheet record may be
fed-to the drum 215 in a manner much like that illustrated
in-a form of my.invention shown in Figures 1 through 17.
A cylindrical wrapping surface like the inside of the casing
111 may be used to wrap the sheet around the drum 215
and maintain the sheet in wrapped relation with respect
thereto. Where. a cyhndmcal surface may be used, the
surface itself will press opposite edges of the sheet into
engagement with the projections 217 and 219 and will hold
the overlapping end of the sheet i in engagement with the
lapped.end of: the sheet dunng the entiré récording opera-

tion, The.spring. chps 22@——220 may thus be dispensed

with.

Where it is not desired to use a cylindrical wrapping
surface to wrap the sheet 216 on the drum 215 and to
hold. its overlapping end- from unwrapping, the sheet
record: record- 216 may. be. wrapped around the cylinder
215 by hand. Opposite edges of the sheet may be pressed
down on.the projections 217 and 219 to form the gripping
and indexing indentations in the rer‘ord sheet 216. The
overlapping end: of the sheet record may then be held
from. unwrapping by means of the spring clips 226—226.

In Figure.20.a pin 225:is-shown as projscting from the
face of a record: carrying drum 226. Such a pin may
project from each side. of: the drum 226 a distance suffi-
cient to engage. apertured. portions 229—229 formed in
the leading énd-of a sheet record.227 and hold said sheet
while being. wrapped.around the drum 226.  The opposite
end of the sheet record 227 may then be engaged with
spring-biased :pins. 230—230 extending. through apertures
231—231.formed:in.the sheet and-biased-to maintain the
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sheet taut on the drum 226." A pin 230 may be provided
on each side of the drum 226 in cucumferentlal alignment
with the pins 225—225. Each' pm 230 is shown as being
pivotally mounted adjacent its inner end on a block 232
within a recessed portion 233 thereof for movement about
an axis extending longitudinally of the drum 226. A
spring 234 is shown as urging or biasing the pin 236 in a
direction to maintain tension on the sheet record 227.

In Figure 22 is shown still another form of means for
maintaining the sheet record on its record carrying drum
nnder a slight tension and-in aligned relation with respect
thereto. In this form of my invention I have shown a
record carrying drum 235 having a sheet record 236
wrapped therearound. A block 237 extends inwardly
of the drum 235 adjacent each end thereof and has a
substarmally V- shaped recess 239 formed therein to re-
ceive a tension pin 246. Said tension pin is prvotally
mounted in said block for movement about an axis extend:
ing longitudinally of-the drum 235, A spring 241 is
shown as being provided to urge the pin 240 in a direction
to maintain tension on the sheet record-236: A station-
ary pin 243 is shown as projecting a slight distance from
the face of the drum 235 adjacent each side thereof in
crrcumferentzal ahgnment with the pin 240: Fhe pins
243—243 are adapted- to engage the ends of slots.
244-—244 extending along opposite sides of the sheet
record-236. The slots 244—244 are of sufficient length
that the leadmg end- of the sheet may- be engaged with
the pins 243—243, and: the tension pins 2480—240 may
extend-within the slots 244-—244-and freely move thsre-
along. The sheet 236 may then be smoothly wrapped
around- the drum 235; and slots 245—245 formed in a
trailing end of the sheet-may be engaged with the tension
pins 240—248-to-maintain the sheet in wrapped relation
with respect to the drum 235 during operation thereof.

It may be seen from the foregoing that a new and
improved magnetic recording and:reproducing apparatus
has been provided-utilizing a flat sheet record of paper
coated-on one of-its sides with a magnetizable material
and- wrapped around the drum 15 in the form of a
cylinder during recording and-reproducing and that- the
sheet may readily be wrapped on the drum in aligned
relation with respect thereto and with respect to the trans-
ducer head and may also readily be removed therefrom
upon completlon of ‘the recordmv and may be filed or
folded and mailed.

1t may further be seen that an improved form of wrap-
ping and aligning means for the sheet record has been
provided, enabling a sheet on which a recording has been
made to be readily wrapped-on the drum with its record:
track in the same relative position with respect to the
transducer head as during the recording operation by
virtue of the helical form of- opposrte dlvergmg edges of
the shest engaging and Wrappmg members within the
wrapping cylinder 111

It will be understood that modifications and-variations.
may be effected without departmg from-the scope of the
novel concepts of the present invention.

I:claim as' my invention:

1. In a magnetic recorder utilizing magnetizable sheet
records for recordmg and- reproducmg purposes a record”
carrying drum and means for Wrapprng the sheet around-
said drum in centered relation with’ respect thereto. and’
for holding the sheet in engagement thsrewith inciuding
a cylindrical- casing encircling ‘said-drum and baving its
inner perrphery uniformly spaced - therefrom, a record"
recervmg slot.extending along-said casing, and sheet wrap-
ping and spreading means spaced radially from said drum
and having a soff sheet-engaging surface offering fric-
tional - resistance against the sheet record and slrdably
engageable with-the- sheet record: within said casing and-
extending-therearound-and- diverging from said slot from
a central point with respect to said drum toward- the
outer-sides-of-the -drum.- v

2, A magnetic- recorder- utilizing - magnetizable - sheet -
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records for recording and reproducing purposes compris-
ing a record carrying drum, means for driving said drum,
a cylindrical casing encircling said drum and having its
inner periphery uniformly spaced therefrom, a record
receiving slot extending along said casing, and helical
sheet wrapping and spreading means within said casing
and extending therearound and diverging from said slot
from a central point with respect to said drum
toward the outer sides of said drum, a shoe pivotally
mounted on said casing for movement into engagement
with said drum, and having a soft friction offering
record-engaging material on the inner side thereof
having generally helical outer edges diverging from a
central position with respect to said shoe, manually oper-
able means selectively operable to move said shoe out of
engagement with said drum, and a rotatable cam rotatably
driven by the means for driving said drum and releasing
said shoe to engage said record-engaging material with
the sheet record and wrap it around said drum in aligned
relation with respect to said drum by the frictional
resistance oifered against the sheet record.

3. In a magneiic recorder utilizing magnetizable sheet
records for recording and reproducing purposes, a record
carrying drum, drive mechanism selectively operable to
drive said drum, and a helical guide member spaced radi-
ally from said drum having a soft friction offering record-
engaging, aligning and spreading portion extending from
a position in alignment with the transverse center of said
drum at opposite helical angles around the periphery
thereof in the direction of rofation thereof and engage-
able with the outer side of a loose magnetizable sheet to
wrap the sheet around said drum and align the sheet with
the edges of said drum for recording purposes to posi-
tion the sheet in the same relative position for reproduc-
tion purposes as for recording purposes.

4. In a magaetic recorder utilizing magnetizable sheet
recerds for recerding and reproducing purposes, a record
carrying drum, drive mechanism selectively operable to
drive said drum, a wrapping shoe having a wrapping por-
tion spaced radially from the periphery of said drum and
having diverging generally helical edge portions extend-
ing from the transverse center of said drum at opposite
helical angles, and means controlled by rotation of said
drum for moving said shoe into engagement with the
outer side of a Ioose magnetizable record sheet to align
the sheet with the edges of the drum for recording pur-
poses and fo position said sheet on said drum so the re-
cording track thereof will be continuous and in alignment
with a transducer head for reproduction purposes.

5. In a magnetic recorder utilizing magnetizable sheet
records for recording and reproducing purpcses, a record
carrying drum, drive mechanism selectively operable to
drive said drum, means selectively operable to move a
transducer head axially of said drum, a casing spaced
radially from and encircling said drum, and helical wrap-
ping means within said casing spaced radially from said
drum and conforming to the periphery thereof and extend-
ing at cpposite helix angles from the center of said drum
and including a sheet of soft friction offering material
having slidable engagement with a loose magnetizable
record sheet to wrap the sheet around said drum and
align the sheet with the edges of said drum for recording
purposes and position the sheet on said drum with the
record frack thereof continucus and in alignment with a
iransducer head for reproduction purposes.

6. In a magnetic recorder utilizing magnetizable sheet
records for recording and reproducing purposes, a record
carrying drum, drive mechanism selectively operable to
drive said drum, a casing spaced radially from and en-
circling said drum and having a record sheet receiving
siot extending therealong and opening to said drum, heli-
cal wrapping means within said casing in radial spaced
velation with respect to said drum and cooperating with
said drum to wrap the sheet therearound and index the
sheet with respect to said drum, a sheet engaging shoe
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pivotally connected to said casing for movement into ex-
gagement with the sheet having an inner soft friction
offering surface diverging fro the cenier thereof for en-
gagement with the sheet, means selectively operable to
hold said shoe out of engagement with the sheet, and
means operable by rotaticn of said drum to release said
shoe to come into engagement with the sheet and wrap
the sheet around said drum upon rotation thereof,

7. In a magnetic recorder utilizing magnetizable sheet
records, a record carrying drum, drive mechanism selec-
tively operable to drive said drum, a casing spaced radi-
ally from and encircling said drum aad having a record
sheet receiving slot extending therealong and opening to
said drum, helical wrapping means within said casing co-
operating with said drumn to wrap the sheet therearcund
and index the sheet with respect to said druin, a sheet
engaging shoe pivoted to said casing for movement
arcund an axis parallel to the axis of rotation of said
drum and having a sheet engaging member of a resilient
material mounted thereon and conforming to the form of
said drum, said helical wrapping means including resilient
material the edges of which are formed at opposite helix
angles diverging from a central point adjacent said siot,
means selectively operable to hold said shoe out of en-
gagement with the sheet, and means operable by rotation
of said drum to release said shoe to come into engage-
ment with the sheet and wrap and guide the sheet around
said drum.

8. In a magnetic recorder utilizing magnetizable
sheet records, a record carrying drum, drive mechanism
selectively operable to drive said drum, a casing spaced
radially frem and encircling said drum and having a
record sheet receiving siot extending therealong and open-
ing tc said drum, a sheet engaging shoe pivoted to said
casing for movement arcund an axis parallel to the axis
of rotation of said drum and having a sheet engaging
member of a soft material mounted thereon, the edges of
which are formed at opposite helix angles diverging from
a central point adjacent said slot, means selectively oper-
able to hold said shoe out of engagement with said
drum, and means operable by rotation of said drum to re-
lease said shoe to come into engagement with the sheet
and said casing having on its inner periphery a soft sheet
engaging material thereon, the outer edges of which form
continuations of the helix angles of said sheet engaging
member on said shoe and cooperate with said shoe and
drum to spread the sheet along and uniformly wrap the
sheet around said drum and index it with respect to said
drum.

9. In a magnetic recorder utilizing magnetizable sheet
records, a record carrying drum adapted to have a shest
record wound thereon, drive mechanism selectively oper-
able to drive said drum, wrapping means cooperating
with said drum to spread the sheet across and wrap it
therearocund and index the sheet with respect to said drum
including a sheet engaging shoe registering with the trans-
verse center of said drum and pivotally mounted for
movement about an axis parallel to the axis of rotation of
said drum, said shoe having a sheet engaging member on
its inner face of a soft maferial of a lesser ceefiicient
of friction than the coefficient of friction of the face of
said drum, the edges of which are formed at opposite
helix angles diverging from the transverse center of said
drum, manually operable means selectively operable to
move said shoe away from said drum, and meauns oper-
able upon rotation of said drum to release said shoe to
come into engagement with said drum and the sheet
thereon.

10. In a magnetic recerder utilizing magnetizable sheet
records, a drum adapted to have a sheet record wound
thereon, driving mechanism electively operable to drive
said drum, wrapping means cooperating with said drum
to wrap the sheet therearound and index the sheet with
respect to-said drum and a sheet engaging shoe registering
with the transverse center of said drum and pivoted
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for movement about an axis parallel to the axis of rota-
tion of said drum, said shoe having a sheet engaging
member of a soft friction material of a lesser coefficient
of friction than the coefficient of friction of the face
of said drum mounted on its inner face, yieldable means
holding said shoe into engagement with the sheet, manu-
ally operable means selectively operable to move and hold
said shoe out of engagement with the sheet, and cam
means operable by operation of a means for moving a
recording and reproducing means axially of said drum
to release said shoe to come into engagement with the
sheet.

11. In a magnetic recorder utilizing magnetizable sheet
records, a drum, drive mechanism selectively operable to
drive said drum, a casing encircling said drum and hav-
ing a record sheet receiving slot extending therealong and
opening to said drum, helical guide and wrapping means
within said casing ccoperating with said drum to wrap
a sheet therearound and hold it in engagement therewith
and index the sheet with respect to said drum to assure
registry of a recording and reproducing means with the
sound tracks on said sheet for reproduction purposes, a
sheet engaging shoe registering with the transverse center
of said drum and pivoted to said casing for movement
about an axis parallel to the axis of rotation of said drum,
said shoe having a sheet engaging member on its inner
face of a soft material of a lesser coefficient of friction
than the coefficient of friction of the face of said drum,
the edges of which are formed at opposite helix angles
diverging from the transverse center of said drum, means
manually operable to move and hold said shoe away from
said drum, and means operable upon rotation of said drum
to release said shoe to come into engagement with said
drum and the sheet thereon, and said helical guide and
wrapping means including a soft sheet engaging material
mounted on said casing and having substantially the same
coefficient of friction as the member on said shoe, the
outer edges of which form continuations of the helix
angles of the member on said shoe and cooperating with
said shoe and drum to wrap the sheet around said drum
and index it with respect to said drum.

12. In a magnetic recorder, a drum, drive mechanism
selectively operable to drive said drum, a casing spaced
radially from and encircling said drum and having a
sheet receiving slot extending therealong and opening
to said drum, helical guide and wrapping means within
said casing cooperating with said drum to wrap a sheet
therearound and index the sheet with respect to a record-
ing and reproducing transducer head, a sheet engaging
shoe registering with the transverse center of said drum
and pivoted to said casing for movement about an axis
parallel to the axis of rotation of said drum, said shoe
having a sheet engaging member on its inner face of a
relatively soft material of a lesser coefficient of friction
than the coefficient of friction of the face of said drum,
the edges of which are formed at opposite helix angles
diverging from the transverse center of said drum, said
helical guide and wrapping means including a relatively
soft friction sheet engaging material mounted in said cas-
ing and having substantially the same coefficient of fric-
tion as the member on said shoe, the outer edges of which
form continuations of the helix angles of the sheet en-
gaging member on said shoe, yieldable means holding said
shoe into engagement with the sheet, manually opsrable
means selectively operable to move and hold said shoe
out of engagement with the sheet, and cam means oper-
able by cperation of means for moving 2 transducer head
axially of said drum tec release said shoe to come into
engagement with the sheet.

13.. A magnetic recorder comprising a frame, a drum
journalled thereon for rotation about a horizontal axis,
a motor, ‘a selectively operabie drive connection from
said motor to said drum, an electromagnetic transducer
~ head ‘mounted for -translational movement along said
drum, & lead screw, a drive connection from the means
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for driving said drum for rotatably driving said lead
screw, means engageable with the threads of said screw
for translationally moving said transducer head along
the face of said drum during rotation thereof, a casing
encircling said drum and having its inner periphery spaced
radlally therefrom and having a magnetizable sheet receiv-
ing slot extending therealong and opening to said drum,
and wrapping means within said casing slidably engage-
able with the outer side of a sheet and cooperating with
said drum to wrap a sheet therearound and index the
sheet with respect to said transducer head to assure a
continuous record track and registry of said transducer
head with the sound track on said sheet for repreduction
purposes and including a sheet engaging member within
said casing of a relatively soft material of a lesser coeffi-
cient of friction than the coefficient of friction of the
face of :said drum and having edges formed at opposite
helical angles diverging from a central portion adjacent
said sheet receiving slot.

14. In a magnetic recorder utilizing magnetizable rec-
ord sheets, a frame, a drum journalled thereon, a metor
mounted thereon, drive connection from said motor to
said drum, sheet wrapping means conforming to the form
of said drum and engageable with the outer side of the
sheet and cooperating with said drum to wrap the sheet
therearound and hold it in engagement therewith and
having a sheet receiving slot therein, a sheet engaging
shoe registering with the transverse center of said drum
and pivoted for movement about an axis parallel to the
axis of rotation of said drum, said shoe having a sheet

engaging .member mounted on its inner face of a soft
material of a lesser coefficient of friction than the coeffi-
cient of friction of the face of said drum, the edges of
which are formed at opposite helix angles diverging from
a central position adiacent said sheet receiving slot to
engage and align and cause the sheet to adhere to said
drum, a yieldable member urging the shoe into engage-
ment with said sheet, a manually operable member op-
eratively connected with said shoe and movable to dis-
engage said shoe from the sheet and to hold the shoe in
disengagement with the sheet against said yieldable mem-
ber, and a rotatable cam cperable to engage said manually
operable member and release. said yieldable member to
engage said shoe with the sheet upon rotation of said
drum.

15, In a magnetic recorder utilizing magnetizable rec-
ord sheets, a frame, a drum journalled thereon for rota-
tion about a horizontal axis, a motor, a drive connection
from said motor to said drum, a sheet wrapping member
encircling said drum and having a sheei-receiving slot
therein, means for guiding a sheet to said drum, a sheet
engaging shoe registering with the transverse center of
said drum and pivoted for movement about an axis paral-
lel to the axis of rotation of said drum, said shoe havin
a sheet engaging member of a relatively soft material
of a lesser coefficient of friction than the coefficient of
friction of the face of said drum mounted on its inner
face, the edges of which are formed at opposite helix
angles diverging from a position adjacent said slot, a
manually operable member operatively connected with
said shoe and movable to disengage said shee from the
sheet, and yieldable means releasable fo engage said shoe
with. the sheet upon rotation of said drum, said sheet
wrapping member having a relatively soft sheet engaging
material conforming to the form of said drum and of
substantially the same coefficient of friction as the friz-
ion material on said shoe, the outer edges of which form
continuations -of the helix angle of the engaging member
on said shoe and ccoperate with said shoe and drum to
wrap the sheet around said drum and index the sheet
with respect to said drum.

16. In a magnetic recorder having a frame, a drum
journailed -thereon and adapted to have a record sheet

. wound thereon, a motor for driving said drum, the im-

provemient comprising a sheet engaging shoe pivotally
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mounted for movement to engage the leading end of the
sheet with said drum, a yieldable member urging said
shoe into position to engage the leading end of the sheet
with said drum, a rocking member positively moving said
shoe against said yieldable member and holding said shee
in disengagement with the sheet, 2 manually operable cam
member slidably mounted on said rocking member and
selectively operable to move said rocking member against
said yieldable member and pivot said shoe te a disengaged
position, and a rotatable cam driven by the means for
driving said drum and engageable with said first cam and
moving said first cam in a direction to release said rocking
member and effect engagement of said shoe with said
drum and wrap a record sheet therearound upon rotation
of said drum.

17. In a magnetic recorder having a frame, a record
carrying drum journalled thereon and adapted to have a
magnetizable record sheet wound thereon, a motor for
driving said drum, the improvement comprising a sheet
engaging shoe pivotally mounted for movement into en-
gagement with the leading end of the sheet as it initially
engages said drum, a yieldable member operatively con-
nected with said shoe and urging said shoe into engage-
ment with the face of said drum and the sheet thereon,
a rocking member operatively connected with said shoe
and positively moving said shoe out of engagement with
said drum against said yieldable member, a shaft parallel
to the axis of rotation of said drum, a gear thereon for
driving said shaft, a rotatable abutment member on said
shaft, a cam member mounted on said rocking member
for translational movement with respect thereto, manually
operable means for moving said cam member toward said
abutment member and outwardly along the face thereof
onto the periphery thereof and thereby moving said rock-
ing member against said yieldable member to move said
shoe out of engagement with said drum, and a cam ro-
tatably driven by said gear and engageable with said cam
member to move said cam member out of engagement
with said abutment member and releasing said yieldable
member to move said rocking member and shoe into en-
sagement with said drum.

18. In a magnetic recorder having a frame, a record
carrying drum journalled thereon and adapted to have a
magnetizable record sheet wound thereon, a motor for
driving said drum, the improvement comprising a sheet
engaging shoe pivotally mounted for movement into en-
gagement with the leading end of the sheet as it initially
engages said drum, a yieldable member operatively con-
nected with said shoe and urging said shoe into engage-
ment with the face of said drum and the sheet thereon,
a rocking member operatively connected with said shoe
and positively moving said shoe out of engagement with
said drum against said yieldable member, a shaft parallel
to the axis of rotation of said drum, a gear thereon for
driving said shaft and having a hub having a recess ex-
tending around the periphery thereof, a conical cam mem-
ber mounted on said rocking member for slidable move-
ment with respect thereto and having its apex facing said
hub and having a bead extending around its base, manu-
ally operable means for moving said cam member into
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engagement with said hub and outwardly with respect
thereto by virtue of the inclined face of said cam mem-
ber and onto the periphery of said hub and engaging said
bead with said recess to lock said cam member to rotate
with said hub and lock said shoe in a disengaged position,
and a cam on said gear engageable with said conical cam
member and moving said cam member out of engage-
ment with said recess and hub and releasing said rocking
member and yieldable member to yieldably engage said
shoe with said drum.

18. In a magnetic recorder having a frame, a record
carrying drum journalled thereon and adapted to have a
magnetizable record sheet wound thereon, a motor for
driving said drum and the improvement comprising wrap-
ping means encircling said drum and means for guiding
a record sheet to said drum, a sheet engaging shoe pivot-
ally mounted for movement into engagement with the
leading end of the sheet to initially wrap the sheet around
said drum, a yieldable member operatively connected with
said shoe and urging said shoe into engagement with said
drum and the sheet thereon, a rocking member opera-
tively connected with said shoe and positively moving said
shoe out of engagement with said drum against said yield-
able member, a shaft parallel to the axis of rotation of
said drum, a gear thereon for driving said shaft, a rotat-
able abutment member on said shaft, a conical cam mem-
ber slidably mounted on said rocking member, manually
operable means for moving said cam member along said
rocking member toward said abutment member and out-
wardly along the face thereof onto the periphery there-
of to move said rocking member against said yieldable
member and pivat said shoe out of engagement with said
drum, and a cam rotatably driven by said gear and en-
gageable with said cam member to move said cam mem-
ber out of engagement with said abutment member in
cooperation with said yieldable member and releasing said
rocking member and yieldable member to yieldably en-
gage said shoe with said drum.
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