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MAGNETIC TAPE SOUND REPRODUCING
MUSICAL INSTRUMENT

Harry C. Chamberlin, 354 Winn Drive, Upland, Calif.
’ Filed Qct. 16, 1953, Ser. No. 386,459
14 Claims. (Cl. 84—1.28)

My invention relates in general to sound reprcducing
apparatus, and relates in particular o a device wheieby
any one of a plurality of selected sounds may be instan-
taneously and repeatedly reproduced.

Although my invention may be employed for the re-
production of a great variety of scunds, I have found
that it is especially adapted for the 1<,p10duution of musi-
cal tones and sounds. In this application of my invention,
the scale tones of any musical instrument may be selec-
tively reproduced in response to the actuation of control
members preferably in the form of keys which may be
actuated by finger pressure. For example, by the se-
lective pressing of keys, which may be arranged in the
manner of piano or organ keys, the tones of a trom-
bone may be selectively reproduced. Or, by a simple
adjustment the operator may cause reproduciion of musi-
cal tones of other instruments in response to selective
operation of the keys.

It is an object of the inveniion to provide a sound re-
producing device having a plurality of sound record mem-
bers and simple means for selectively reproducing the
sounds represented by the records carried by these mem-
bers, in response to the operation of individual control
members, wheich may be referred to as. keys arranged
to be directly actuated by finger pressure or remotely
actuated by electromagnetic means.

_A further object of the invention is to provide a sound
reproducing device having a plurality of sound pickup
heads and a plurality of sound record members adapted
to be moved relatively to these heads, each of the record
members being divided into a number of sections and
each of the sections having therecn a sound track, there
record member so that
selected sections will be positioned in operative relation
to the pickup heads, thereby making it possible to re-
produce a wide variety of sounds by use of the device.

A further object of the invention is to provide a sound
reproducing device wherein the récord members consist
of record tapes. divided longitudinally and-laterally into
sound track carrying sectipns, there being mearns for ad-
justing the tapes so as to bring any selected set of sec-
ticns into playing positions.

It is an object of the invention to provide a sound re-
producing device which is compact and of relatively
light weight so that it may be readily transported and yet
is capable of reproducing a large number of sounds, in-
cluding the notes of any one or all of the known.musical

-instruments including guitar, piano, marimba, beils, drums

Also, it may be employved in the
sound effects now re-
For ex-
ample, the musical .tones reproduced are actual sounds
Like-
wise, sound effecis, such as a knock at the door, firing of
a shot, ‘striking of a blow, the roar of waves against. the
shore, etc., are all actual sound reproductions.

Further objects and advantages of the invention may

or wind. instruments.
reprochtiorx cf true or realistic

“be brought dut in the foliowing part of the specification
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wherein I have described a simple embodiment of the in-
vention in small detail for the purpose of limiting the
scope of the invention which is set forth in the appended
claims.

Referring to the drawings which are for illustrative
purposes only:

Fig. 1 is a fragmentaryschematic plan view of a preferred
form of the invention with portions broken away to more
clearly show structures at various levels;

Fig. 2 is'a schematic sectional view embodying the struc-
ture of Fig. 1 taken as indicated by the line 2—2 of
Fig. I;

Fig. 3 is an enlarged fragmeﬂtary sectional view taken
as indicated by the line 3-——3 of Fig. 1;

Fig. 4 is a fragmentary sectional view taken as indi-
cated by the line 4—4 of Fig. 3; and

Fig. 5 is an enlarged schematic side view of the means
for connecting tape carrying rollers or spools, respec-
tively, with the powa driven roller.

The invention has means for holding a plurality of
sound records. In the preferred embodiment of the in-
vention there are spaced spool means 1) and 11 com-
prising cylinders having side-by-side circumferential
grooves or channels in which the opposite ends of sound
record carrying tapes are secured, and in which these
tapes are respectively wound. As best shown in Fig.
2, each tape has a portion 14 extending downwardly into
a tape reservoir 15, each tape portion 14 extends down
through a vertical guide 16, around a spool 17, as in-
dicated at 18 and then up through a vertical guide 19 to
an idler 29 turnable on a shaft 21 disposed in parallel
relation to the axis of rotation of the spool means. |

As further shown in Fig. 2 each tape extends right-
wardly from its idler 2§, as indicated at 22 through a
guide 23, across the upper surface of a driving roller
24 as shown at 25 over a. guide bar 26 and then over
a supporting plate 27 which is curved around the upper
righthand portion of the spool means 11, downwardly
as indicated at 28 and under a small floating puller 29,
the tape then continuing upwardly from the left side of
the spool 29, as indicated at 30, to a channel 12 in the
spool .means 11, in which the rightward end of the tape
is wound. Each. floating pulley or spool 29 has stub
shafts 31 extending into vertical slots 32 in_ guide mem-
bers 33, The spools 29, when the sound reproducing
device is inactive, are. held againsi stops 34 consisting
of small rubber rollers.supported for rotation .adjacent
the upper ends of the gmde members 33.

Each tape gmde 23 is in the form of a horizontal
channel; as shown in Figs. 3 and 4, having side walls 35
supported in spaced relation by a bottom wall 36 and
being provided with an opening 37 into which the upper
portion 38 of a sound pickup head 39 extends. ~There
is a sound pickup head under each tape.portion which
extends through a guide 23, and these pickup heads 39
are ‘supported on a laterally shiftable member 40, shown
as a plate having downwardly turned flanges 41 along
the edges theréof which rests in laterally directed sup-
porting channels 42. For moving the tapes 13 there is,
as well shown in Fig. 2 a small roller.43 disposed above
each tape portion Z5 which passes over the upper face of
the: dnvmg roller 24 which; when use of the sound pro-
‘ducing device is desired, is maintained ia continuous clock-
wise rotation by a drive means comprising a disc 43 fixed
on oné end of the roller 24 and arranged to be rotated in
clockwise direction by a friction drive roller 44 mounted
on a shaft 45 which extends from a power means consist-
ing of an electric motor 46. The motor 46 is mounted
on a guide 47 disposed radially of the axis of the disc
43’, and an adjusting screw 48 is provided.for shifting
the motor and the driving roller 44 toward or away from
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fﬁe centef of the disc 43’, whereby the speed of rotation

of the drive-roller 24 -may be varied. Downward bodily -

movement of the roller 43, Fig. 2, will force the portion
25 of the tape 13 which extends across the upper portion
of the -drive roller 24 down into engagement with the
drive roller 24 so that-the tape portion 25~-wi11 be fric-
tionally-engaged and moved rightwardly, causing the tape
to_move rightwardly with respect to the sound pxckup
‘head 39 over which ‘it extends. :

A feature of the invention is to provide an arrangement

10

whereby driving engagement of the tape with the roller 24

“ i first effected, after which the tape will be brought into
sliding engagement with the portion 38 of the. pickup
thead 39 and then the circuit connecting the pickup head
with an amplifier and loud speaker will be closed. By
this arrangement I am enabled to set each tape in motion
prior to the reproduction of ‘a sound therefrom, thereby

instruments on which he may not be a skilled performer.
It will be understood that with .each key 49 there is
associated a tape guide 23, pickup head 39 and switch 63.
Ahead of each tape guide 23-there is a tape reservoir 15
wherein a loop L of the tape 13 is maintained by the
action of a curved wire spring 72 having one end 73
thereof secured by ‘bracket 74 and having the opposite
end 75 thereof engaging-the bearing 76 which supports
the. roller or spool 17. - The action of -the spring. 72 on
the roller 17 is to -pull a portion of the tape 13 down
into the reservoir 115, the result being that the portion
22 of the tape which ‘extends rightwardly -from the idler
20 is pulled leftwardly and the loop L2 of the tape which

~ extends down and under the floating pulley 29, is reduced

15

to its smallest size, as shownin Fig. 2. ‘When the engage-
ment-effecting roller 43 is raised, the tension in the tape

- produced by the spring 72 and the spool 17 will pull tape

-avoiding any slurring of the sound reproduction. Each .

‘engagement affecting roller 43 is associated with a mem-
* ber 49 for its actuation, such member being shown as a
digitally operable key supported at-its leftward end by a
‘hinge pin 50 and at its rightward end by a spring 51.
Each roller 43 is carried by a leaf spring 52, the leftward
end 53 of which is secured to the lower face of the key

49 #nd the rightward end of which has thereon a fork-

84 supporting shaft means 55 on which the roller 43 is
yotatable. A ‘screw 56, threaded upwardly into the key

20

25

49, and a nut 57 thereon, provxde means engaging an

mtermedlate portion of the spring 52 for flexing the
spring upwardly and downwardly -whereby vertical ad-
]ustment of the roller 43 with relatwn to the roller 24
15 obtainable.

Above each tape portion extendmg through a gunide 23
‘there is a-leaf spring lever 58 which, as best shown in
‘Fig. 3 carries a felt pad 59 in spaced relation to that por-
tion of the tape 13 which extends across the upper por-
tion 38 of the head 39. The intermediate portion of

‘the lever 58 is supported on a hinge pin 60 and the left- -
ward end 61 of the lever 58 extends, as shown in Figs.

2°and 3, under a ‘horizontal stop '62. At the leftward
‘end of the lever 58 there is a switch 63 having an up-
wardly projecting actuating pin 64.  The keéy 49 is pro-
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from the loop L2 and raise the relatively light floating
pulley 29 to its raised posmcn against the-stop 34.

‘With the driving roller 24-in rotation, downward - ‘move-

ment- of the key 49, Fig: 2, will effect downward move-
ment of the roller 43 to press: the portion 25 of the tape
‘13 into engagement with the roller 24 which -will then-mo-
tivate the portion 25 rightwardly -so 'as to-pull the tape

‘from the loop L and feed the same into -the loop L2.

Immediately following the start of the -movement of the
tape in rightward direction, the screw 65 will force the
lever 58 downwardly so that the pad 59 -will move the
tape, Fig. 1, into the portion 38 of the associated -pickup
head 39, and the downward movement -of the screw 65
‘will actuate the associated switch 63 to connect the elec-
‘tronic sound reproducing equipment-with the pickup with
the result that-the sound of the vibrations recorded on
the ‘tape ‘will bé -omitted. from the speaker 71. 'When

finger ‘pressure is released from the key 49 the -roller

43 will be raised and the drlvmg effect of the roller 24
discontinued, so-that the spring 72 acting through the

_roller 17 w111 substantially. instantaneously return the tape

from the loop L2 ‘to -the first loop ‘L. 'This return -of
the tape to its initial position is very rapid, ‘making pos-
sible a very rapid repetition of the tone recorded on ‘the

- tape, by repeated operation of the key 49."

swvided with adjustable means 65 for effecting ‘downward .

'swinging movement of the rightward end of the lever
58 s0 ,as to lower the pad 59 which will in turn move
‘the tape 13 down into engagement with the portion 38
of the pickup head 39.. The key 49 likewise carries ad-
Justable means 66 for engaging the actuating pin-64 of
the switch 63. "The adjustable means 65 and 66 com-
;prise_screws which are threaded downwardly through the
Ieftward portion of the key 49 in positions of alignment
with . the . parts: which they .afe to operate.  -As. sche-
‘matically shown in Fig..1, each plckup .39 which, in the
Iorm of .the invention disclosed, is of the magnetic type
employed in ‘tape recorders and sound. reproducers; is
connected to a switch by an’eléctrical conductor 67 .and
is. provided w1th a ground connection . as indicated at
68. ‘Each switch 63-is in turn connected through con-

‘ductor means 69 with an amplifying unit-70 of sound -

Teproducing eqmpment this “amplifier. 70 . being shown
" @s.connected in turn with. the loud speaker 71 “Equip-
‘ment of this character is obtamable on -the market for

45
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Referring to Fig: 1, it will be observed -that the ‘tapes
13 have section mdlcatmo ‘marks 80 :thereon which are
Jocated at the front or nghtward ends of -the -guides 23.

Also, each tape ‘13 has marks 81 spaced leftwardly
from the marks 80 beyond the portions 14, Fig. 2, of the
tapes 13, constituting the front ends:of the loops L.- In

‘this manner the‘tape is divided longitudinally -into “sec-
“tions. For -example, the marks80 have numeral 2 -asso-

ciated therewith and the marks 81 have the numeral 3
adjacent thereto. This means that the ‘portions -of the

“tape exténding Teftwardly. from the marks 2 are the second

" -sections and that the portions of the tapes: -extending left-

b6

wardly-from the marks-3 and being wound on -the-spool

:means 10 -are the third longitudinal sections of the-: ‘tapes
3. “Mears are provided for rotating-the ‘spool means 11

-in clockwise .direction so as to shift all ‘of the tapes 13

- use .with musical ‘instruments' and also forms a part of -

electnc organ equipment. -
- It will'be understood that there is.a key 49 for each
i tape 13 and as shown:in F1g -1, -these keys 49-as indi-
cated at 49a and 49b are arranged in side=by-si '
tion in-themanner of piario keys, 50. as t0_represent t‘ne
*hak-tones “of ‘the- commonly ‘used ‘musical- ‘scale. "Also,
_#hetomes-carried ‘by ‘the tapes under these’ keys represent
-and Have the'same pitch- as1hese "same half-tones There-

- fore, “‘the “invention- makes: it possxb]e for” any persos

. mpable of playing-the-piano-to’ reproduce, ‘n pltch COITE- =~

gpendmg o ~the tones of the plano, 1he tones of other

65

70

-rightwardly ard:-thereby wind section 2 of the tapes onto

the spool means 11 and-shift sections 3 of the tape into

-playmg position. - 'This ‘rotation -of -the spool means 11

in clockwise direction is centinued until the-marks 3 are

“‘brought into the starting position at present -occupied by _
For this-purpose, -an ‘idling roller

-83 is rotatably ‘mounted on the lower end of a lever 84
;prov1ded with a handle 85... i
‘with' a longltudmally extendmg slot ‘84a-in which is-slid-

the :marks 2, Fig. 1.
The handle ‘84 s prowded

-ably disposed a pivot: pm ‘84b supported by -any suitable

“fixed support and there is ‘a spring. 84c reacting: between
‘the pin- 84b and the lower -énd 84d- of the slot to urge
‘the levér downwardly ‘By -counterclockwise -movement

" -of -the handle 85 -t is possible ‘to-move ‘the idler roller

75

‘83 nghtwardly -and downwardly from the position in which

it is shown in’solid lines to the .dotted line position: shown

at 83a S0 1hat it Wﬂl engage the ends of the spool means "
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i1 and the roller 24 to transmit rotation from the roller
24 to the spool means 11. On the opposite side of the
roller 24 from the spool msans 11 there is a wheel 86
adapted to drive the spool means 10 through a cross belt
87. Clockwise movement of the handle 85 will carry
the idler roller 83 leftwardly from the position in which
it is shown in solid lines in Fig. 2 in a position to engage
both the roller 24 and the wheel 86, as shown in dotted
lines 83b. This will drive the wheel 86 in clockwise
direction so that the cross belt 87 will in turn drive the
spool means in counterclockwise direction, when it is de-
sired to shift all of the tapes leftwardly to bring other
sections into playing position with relation to the pickup
heads 39. - For example, the tapes 13 may be thereby
shifted leftwardly from' the positions in which they are
shown in Fig. 1 to bring the first sections of the tape,
while lie to the right of the marks 2 into playing position.

The longitudinally arranged section of the tapes referred
to in the foregoing are laterally divided into sectionms.
For example, each tape section may have two sound
records, one along each edge thereof.

As shown in Fig. 4, the upwardly extending portion 38
of each head 39 comprises a central magnetic core 88
disposed between two brass tape supports 89. When the
supporting member 40 is in one of its extreme lateral
positions, the magnetic pickup core 88 will lie under an
edge section 90 of the tape 13 so that the sound record
contained on one edge portion of the plate may be
played. When the supporting member 40 is shifted to its
other extreme position, all of the pickup heads 39 will
be shifted and each of them will be brought into a po-
sition to pick up the magnetic sound record carned by the
opposite edge 91 of the tape.

A further feature of the invention resides in the pro-
vision of a brake 94 arranged to be brought into engage-
ment with the periphery of the disc-43’, thereby making
it possible to intermittently reduce the-speed of rotation
of the drive roller 24 so that an uneven forward move-
ment will be transmitted to the tape 13 to produce a
fluctuating sound effect.

1 claim:

1. In a sound reproducing device: a plurality of sound
pickup heads; a plurality of record tapes each having a
sound track thereon; power driven means for moving
said tapes forwardly so that the sound tracks thereof will
move relative to said pickup heads; control means for
effecting operation of said power driven means to move
said tapes forwardly, said control means including a plu-
rality of keys adapted to be respectively actuated when
reproduction of sound selectively from said tapes is de-
sired; reversing means for moving said tapes in reverse
direction; and means acting upon release of said keys to
effectuate said reversing means so as to return said tapes
respectively to their starting positions.

2. In a sound reproducing device: a plurality of sound
pickup heads; a plurality of record tapes each having a
sound track thereon provided with a starting point in a
starting position when the tape is stationary; power driven
means for moving said tapes forwardly so that the sound
tracks thereof will move relative to said pickup heads;
control means for effecting operation of said power driv-
en means to move said tapes forwardly, said control
means including a plurality of keys adapted to be respec-
tively actuated when reproduction of sound selectively
from said tapes is desired; and spring means acting sub-
stantially instantaneously upon release of said keys to re-
verse said tapes respectively to the starting positions
thereof,

3. In a sound reproducing device: a plurality of sound
pickup heads; a plurality of record tapes each having
a sound track, each of said tracks being arranged across
one of said heads; means for forming first loops in said
tapes ahead of said heads; means for forming second
loops in said tapes following said heads; motivating means
for each of said tapes operative to move it from its first
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loop across one of said heads to iis second ioop; keys
controlled means for selectively actuating said motivating
means; and reversing means for returning said tapes to
said first loops thereof after they have been moved by
said motivating means into said second loops thereof.

4. In a sound reproducing device: a plurality of sound
pickup heads; a plurality of record tapes each having a
sound track, each of said tracks being arranged across
one of said heads; means for forming first loops in said
tapes ahead of said heads; means for forming second
loops in said tapes following said -heads; motivating means
for each of said tapes operative to. move it from its first
loop across one of said heads to its second loop; key-
controlled means for selectively actuating said motivating
means; and spring means operating instantaneously upon
release of said key-controlled means to reverse said tapes
to said first loops thereof.

5. In a sound reproducing device: a plurality of sound
pickup heads; a plurality of record tapes each having a
plurality of sound tracks thereon, each of said tracks
being arranged across one of said heads; adjusting means
for shifting said tapes so that different sound tracks
thereon will be brought respectively into operative rela-
tion to said heads; means for forming first loops in said
tapes ahead of said heads; means for forming second
loops in said tapes following said heads; motivating means
for each of said tapes operative to move it from its first
loop across one of said heads to its second loop; key-
controlled means for selectively actuating said motivating
means; and reversing means for returning said tapes to
said first loops thereof after they have been moved by
said motivating means into said second loops thereof. = -

6. In a sound reproducing device: a plurality of pickup
heads; a plurality of record tapes extending respectively
across said heads, said tapes having thereon records of
different tomes from a selected sound producing instru-
ment, each of said records having a definite starting point
disposed initially in a starting position; power driven
means operative selectively to move said tapes across said
heads whereby selected tones of said sound. producing
instrument may be reproduced; and means operative upon
discontinuance of the operation of said power driven
means to move said tape so as to bring said starting
point again into said starting position.

7. In a sound reproducing device: a sound pickup head;
a record member having a sound track with a starting
point in a starting position; power driven means for mov-
ing said record member so that the sound track thereof
will move relative to said pickup head; control means
for effecting operation of said power driven means to
move said record member forwardly, said control means
including a key adapted to be actuated when reproduction
of sound from said record member is desired; and means
acting upon release of said key to return said record
member to its starting position.

8. In a sound reproducing device: a sound pickup head;
a record member having a sound track having a starting
point in a starting position; power driven means for mov-
ing said record member so that the sound track thereof
will move relative to said pickup head; control means
for effecting operation of said power driven means to
move said record member forwardly, said control means
including a key adapted to be actuated when reproduc-
tion of sound from said record member is desired; and
spring means acting substantially instantaneously upon
release of said key to return said record member to its
starting position.

9, In a sound reproducing device: a sound pickup head;
a record tape having a sound track; power driven means
for moving said record tape so that the sound track
thereof will move relative to said pickup head; control
means for effecting operation of said power driven means
to move said record tape forwardly, said control means
including a key adapted to be actuated when reproduction
of sound from said record tape is desired; reversing means
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acting upon release of said key to return said record tape
to its sturtimg position; ‘and” brake means for selectively
- varying the speed’ of movenient of said tape.

10, In ‘a sound reprodiicing device: a sound pickup
head; a record’ tape having a sound track; power driven
means for moving said récord tape so that the sound' track
thereof will move relative to said pickup*head; control
means for effecting operation of said power driven means
to miove said record tape forwardly, said control meamns
including & Key adapted to be actuated. when: reproductxon
of sound from said. record tape is ‘desired; “and’ spring
means resisting movement of said” tdpe’. by said’ power
driven means and acting substantiaily mstantaneously
upon reledse of said key’ to remrn seud record tape to- 1ts

8

lease of said key to return sald record tape to its startmg

pusttion:”
13, In'a sound’ reproducmg devnce a- sound’ plckup

’ﬁead a’ récord” member ‘having: a- sound- track;. power

driven means: for moving said record membér so that the
sound track thereof will: move  relative to: said pickup
Head: control’ micans for effecting operation ‘of said power

drivert-nreans to move said record member’ forwardly, said

control means including a° key adapted 10 -be: dctnated
when' teproduction: of sound froth ‘said record’ member

- s desn'ed medns’-acting uporn release of said' Key to

return said*record member to-its" startmg posmon and"
miezns operative’ to- effect’ @ small’ variation ofthe" speed?

’ of said record member while it is-in- motlon c

T III a sound reproducmg device: a sound plckup

head: a record tape having a sound track; power driven’
means for moving one edge of said record tape so that
the sound track thereof will move relative to said pickup
Read: means. operative 10 relatlvely shift” said tape and
said head Iaterally so that the other edge of the tape will
be movable along said pickup head; control' means for
effecting, operation of said power driven means to move
said record tape forwardly, said control means including
a key adapted to be-actuated when reproduction of sound
from said: record tape is desired; and means acting upon
release. of said key to return said record tape to-its start-
ing position;

12. I a sound reproducing device: a sound’ pickup
head: a record tape having a sound track; power driven
means. for moving one edge of said record tape so that
the sound track thereof will move relative to said pickup
‘head; means operative to relatively® shift said tape and
said ‘head laterally so that the other edge of the tape will
Be movable along said’ pickup head; control means for
effecting operation of said power driven means to -move
said record tape forwardly, said control means includ=
ing a key adapted to be actuated when reproductlon of
sound from ‘said record tape is desired; and spring ‘means
resisting movement: of said" tape by ‘said power- driven
mearns and acting substantially instantaneously upon re:
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“14. In"a sound reproducing -device:” a- ‘sound plckup
head" a“record’ tape having: longitudinally -arranged’ sec-

-

tiotis, each'of said’ sections having ‘& sound ‘track; adjtist-

ing imeans operathe to; shift sdid- tape’ lonigitudinally- so
that’ any selected section thereof’ may be brought into- a
position" with' the- sound ‘track thereof’ in- a' starting posi
tion relative to said pickup head; power driven means for

moving said record fape so that the’selected sound’ track’

thereof will> move relative to-said pickup head; control
means for effecting operation of said’ power driven nieans
fo move’ said rec¢ord: tape forwardly, said control nieaiis

- inctuding a Key adapted to be actuated when reproduc-
tion-of sound from' said record tape is' desired; and means
acting’ upon release: of said key' to- return said record’

tape toits starting’ posmon 7
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