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1

This invention relates to improved phono-
graphs, certain features thereof being such: as to
particularly adapt the construction for use by
the blind. The construction is also well adapted
for portable use by members of the public gen-
erally while traveling on boats, ships or vehicles,
without danger that the sound records or the
mechanism will become. injured or inoperative
due to the motions of the conveyance. The con-
struetion, furthermore, includes various features
making possible improved sound reproduction
when using inexpensive or worn records, and
records of such inferior quality or having such
fine grooving that same are not capable of being
played on phonographs heretofore generally
available. The invention also involves certain
features for insuring proper operation of the
mechanism by careless or unskilled persons;
without danger of injury. of the parts.

According to one important phase of the in-
vention, the stylus-carrying assembly is arranged
to.include a magnet, either a strong permanent
magnet or an electromagnet of adjustable
strength, arranged with its pole or poles so posi-
tioned as to apply attractive force during the
playing of the record, in a direction tending to
hold the needle or stylus down in position in the
sound track. For example, if the magnet is ator
adjacent the sound-translating device, or forms

3 part-of-a magnetic “pick-up,” then the magnet ¢

poles are positioned so as to be in fairly closely
spaced relation to the turntable, the latter being
formed of a suitable magnetic metal such as steel.
Thus, as the sound-translating device moves
across the record, succeeding portions of the turn-
table form a substantial part. of the magnetic
circuit of the magnet and the consequent at-
tractive force causes the stylus in effect to cling
in the sound track to a surprisingly effective de-
gree, even though the machine may be.tilted to

a high angle or even though the sound track may

be so fine, seriously worn or poorly made that
the record could not be played at all with the
usual phonograph. At the same time the mag-
netic attractive force is such that, particularly
with records which are old or poorly made, the
quality of the sound reproduction is improved as
compared with what could otherwise be accom-
plished, in that noises and sounds due to ex=

traneous vibrations, ete., are minimized. If de- :

sired, the magnet which is fixed on the stylus-
carrying assembly may be in a position to apply
attractive force during the playing of the record,
to a magnetic element other than the record
garrier, for example a har of iron fixed to the
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2
casing and extending along the path of travel
of the magnet. Such magnet may be arn eléctros
magnet, adjustable if desired, by varying its eur~
rent or position.

Various further and more specific objects, fea«
tures and advantages of the invention will ap-
pear from the description given below taken in:
connection with the accompanying drawings
illuztrating by way of example a preferred form
of the invention. The invention consists in such
novel features and combinations as may be shown
and described in connection with the apparatus
herein disclosed.

In the drawings:

Fig. 1 is. a plan view showing various features
of a preferred form of the invention;

Fig. 2 is a side elevational view of the same,
the casing parts being shown in. section.

Fig. 3 is an elevational view of the tone arm,
portions adjacent the axis thereof being shown in
section;

Pig. 4 is an enlarged vertical sectional view.
taken substantially along the line 4—4 of Fig: 1
with the “pick-up’ device resting in inactive po-
position;

Fig. 5 is a vertical sectional view taken trans-
versely across approximately the middle portion
of the “pick-up” device assembly substantially:
along line 5—¥5 of Fig. 67

Fig. 6 is g sectional view taken substantially
along line 6—6 of Fig. 5; and

Fig. 7 is a perspective view showing portions of
the “pick-up’ device. in separated condition.

Referring to Fig. 1, the phonograph as. here
shown . is adapted to he contained in a cabinet
as at 10, which may also contain suitable vacuum
tube amplifying equipment if desired. The cab-
inet may be provided with a hinged cover it,
which may contain if- desired an electrically ae~
tuated loud speaker (not shown).

A turntable 12 may be provided and driven in
the usual way, as by an electric motor or spring
motor. The turntable is preferably formed as a.
disc of steel or other suitable ferromagnetic metal
over which a mat of soft rubber 13 may be.secured
as by a suitable adhesive. Records as at 14 of
the various known disc types are adapted to be
carried upon this rubber mat and held in- place
by the usual center pin 5.

As best shown in Fig. 3, the stylus-carrying arm:
assembly 1 may comprise a cast metal body
member 8 formed integrally with a shaft 19 for:
pivotal mounting of same to turn about a verti-
cal axis to permit the stylus to travel across the
record being played and permitting the arm as~




sembly to be placed alongside the record when
inactive. The shaft {8 may be carried in a bear-
ing member 28 fixed to a base 21 within the cab-
inet so that the bearing portion extends down
through the base and may be secured as by a nut
22. The shaft portion 18 at its lower end may
also be removably secured as by a nut 23. One
side of the member 18 may be formed to include
an integral counterweight portion 24 diametri-
cally opposite an arm portion 25. Within the
outer end of the arm 25 a pin 2§ is fixed in posi-
tion as by a set screw 271. This pin forms a hori-
zontal pivotal supporting axis for the “pick-up”
assembly which may include an inverted channel-
shaped metal piece 28 pivoted on shaft 26, and re-
movably secured to an arm member 28 as by
screws 30. The arm member 29 may be formed of
highly transparent insulation material such as a
methyl methacrylate product, and may be pro-
vided at the upper side of its outer end with a
finger piece portion 3! of the same material. A
magnetic “pick-up” type of sound-translating de-
vice is indicated at $2 secured to the under side of
the outer portion of arm 29 as by screws 33 (Fig.
5). As shown in Fig. 4, the outer end of arm 29
may be formed with an internally depending
pointer portion 34 which is also transparent. A
small electric lamp as at 85 (Figs. 1, 3) may be
mounted within any desired portion of the arm 29
so as to direct light along this arm to illuminate
same, as well as illuminating the finger piece 31 or
indicating ifs outline, and also internally illumi-
nating the pointer piece 34. The pointer piece will
thus serve as a guide to the operator for indi-
cating the location at which the pick-up device
should be placed in order to have the stylus which
is concealed on its under side, properly enter the
initial portions of the sound track on the record.
This ‘means of illuminating the arm, finger piece
and ‘pointer, enables people who may be nearly
blind to more readily operate the machine, and
also greatly facilitates operation of the machine
by anyone not blind, in the dark or under condi-
tions of poor illumination, without the necessity

of flooding the machine as a whole with bright -

light. - - :

As-shown in Figs. 5-7, the pick-up device may
be contained within a small housing of non-mag-
netic sheet material as at 36, and may include an
angilar frame piece of non-magnetic metal 37,
in an upper plate-like portion in which the screws
33 are secured. As shown in Fig. 7, the member
37 has a depending porticn 38 within the back
side’of which a cavity may be formed for receiv-
ing a suitable shunt. resistance device 29 for the
pick-up coil, hereinafter referred to. That is, the
device 35 may comprise layers of insulation be-
tween which a suitable resistance element 35 may
be clamped (Fig. 6). As shown in Figs. 5 and 6,
the lower part. of member 37 may comprise a
forwardly extending integral bracket portion 46 to
which'a pair of magnet pole pieces 41, 42 may be
secured as by screws 43,

The pole pieces 44, 42 as best shown in the
under side view thereof in Fig. 6, may be formed
with tapered portions directed toward each other
to concentrate the flux at a narrow gap 44. A
magnetized bar of highly magnetic metal 45 may
be slidably and removably received with its under
surface resting upon the upper surfaces of pole
pieces 41, 42, the upper surface of the bar con-
tacting the under surface of the upper plate-like
portion of the member 37,

The stylus or needle may take the form of a
sapphire 46 fixed to protrude down from the lower
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edge of g $mall armature member 47 formed of
metallic metal. This armature member may for
example comprise a tiny rectangular piece of
sheet metal mounted in a vertical plane and the
lower edges of which is slotted centrally to receive
the sapphire and the upper edge of which is sol-
dered to a phosphor bronze strip 48. This strip
may have an inverted V-shaped cross section and
has its ends secured to posts as at 49, 58 which
depend integrally from bracket portion 8. The
member 48 for example may be secursd to the
lower ends of these posts as by clamping screws
81 threaded to receive at their lower ends small
clamping blocks as at 52. Preferably, member 48
should also have its ends soldered in position
while same is subject to longitudinal tension.

The pick-up coil may be spirally wound in the
form of a small disc 53 received and retained with-
in slots therefor formed in the facing portions of
the two pole pieces 21, 42. Suitable connections
from this coil with the resistance 39’ shunted
across same, may extend as shown at 54 (Fig. 3)
back along the arm and down through the hollow
shaft 18 to amplifier and loud speaker equipment
of any desired type.

It is noted that the lower surfaces of the pole
bieces 4{ and 42 are arranged in closely spaced
parallel relationship with the upper surface of
the record disc 14. By selecting the record-sup-
porting mat 13 of appropriate thickness, the air
gap between the pole pieces and the record sup-
port 12 of magnetic material, may be so chosen
that an effective attractive force is maintained by
the magnetic field tending to cause the stylus to
cling within the sound track of the record de-
spite irregularities in the track or the occurrence
of forces which would ordinarily cause the stylus
to jump out of the track. Also with the parts
arranged as shown, by making use of this mag-
netic attraction, it has been found possible to ob-
tain excellent results in playing records in which
the sound track is very finely embossed, for in-
stance with as many as 200 lines per inch, and it
was found that the sapphire would not escape
from the track even when the machine is tilted
to angles as high as 80°. These advantages of
the invention are particularly desirable if the
machine is to be used by the blind since, for rea-
sons of economy, they may have ocecasion to use
inexpensive records for long periods after same
have become worn; also, since these advantages
make it possible for the blind to readily use a
machine when traveling, at times when no other
activities would be open to them.

It should be noted that the effect of the mag-
netic atiraction in retaining the pick-up device
in position is in various respects quite different
from the effects which would be accomplished by
increasing the weight of the pick-up. That is, of
course, any added weight tends to increase the
Inertia, thereby tending to detract from the
quality of the reproduction, and in ecase the ma-
chine is abruptly moved or jolted, or the sound
track is irregular, any such increased inertia ef-
fects due to added weight will tend to cause the
stylus to bounce or fly out of the track, unless the
weight applied is excessive. It will be apparent
that by improving the tracking with the aid of
magnetic attraction, the disadvantages of using
added weight for the purpose are avoided. The
magnetic attraction as here used is also to be
distinguished from the effects of using a spring
for the purpose as has heretofore been proposed.
The use of a spring involves mechanical difficul~
ties in so positioning and attaching same that
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varying frictiona] effects will be avoided, while
leaving the pick-up arm free for easy manipula-
tion and proper propulsion by the stylus.

It should be noted that with magnetic attrac-
tion used as above déscribed, the attractive-force
is largely in a downward direction: toward the
record, sidewise movements of the pick-up de-
vice ‘being only slightly restrained magnetically.
Accordingly, in order to obtain‘the bast results
with the invention, particularly on portable ma-
chines subject to abrupt movements during use,
the stylus-carrying arm assembly should be‘sub-
stantially balanced against any tendency for an=
gular-movement about the axis of shaft 19 when
the machine is tilted in-any direction. Such bal:
ancing may be accomplished as best shown in
Fig. 1, in the following way. If we draw a‘line as
at a through the axis of shaft 19 ahd ina position
such that the weight of counterweight 24 is
equally distributed at ‘the two sides of such line,
then -the weight of the pick-up and supporting
arm structure therefor should also be equally dis=
tributed at the two sides of stich line. Also, if we
draw another line b perpendicular to line: a,
through the axis of shaft 19, the parts at each
side ‘of this line should be-so arranged, as to posi-
tion and weight, that when the axis is tilted,
gravity will cause equal moments of force respec-
tively, due to the parts at each side of line b. It
is noted that the counterweight 24 is-effective es-
sentially in normally horizontal directions as dis-
tinguished from counterweights heretofore used
on various' phonograph tone arms in a manner
such as to act in vertical directions about g nor-
mally horizontal axis.

As shown in Fig. 4, when the maching is not in
use, the pick-up arm assembly may be turned to
inactwe position so that the pick-up device 32
will be supported by a rest piece 55. This may
comprise a someWwhat resilient piece of sheet
metal bent to the shape shown in Fig. 4 and at-
tached to the base 21, and having an upstanding
stop portion 56. Thls piece may also be formed
with a depressed area 57 for receiving the stylus
or sapphire while the bottom of the pick-up cas-
ing rests upon the remaining areas. The piece
§5 ‘may be formed-preferably of magneti¢ mate-
rial accompanied if desired by a thicker piece of
magnetic material 58 on its under side, whereby

8 strong attractive force will occur for holding ;

the pick-up in position on the‘rest piece and &t
the same time the magnetic rest piece may be ar-
ranged to act as a keeper for the magnet.

As shown in Figs. 1-3, a switch 60 may be
provided to control the circuit of the turntable
motor. This switch may be of a suitable known
type such as now commercially available under
the name “microswitch” for example, having an
operating button as at 61 positioned in the path
of the lower surface of the counterweight 24.
The button 61 is preferably so positioned that
when the pick-up arm aSDembe is at any posi-
tion with the stylus outside the circumference
of the outer sound track on the record, then the
button 61 will be depressed for disconnecting the
motor. Thus whenever the pick-up arm after
playing a record, is moved to inactive position,
the motor and turntable will be stopped. Then
after the record has been replaced, the opera-
tor without the aid of sight, can grasp the pick-
up and move it over to the edge of the turn-
table with assurance that the turntable will be
stationary and thus readily grasped with the
hand to facilitate bringing the stylus into proper
position before the turntable starts, and thus
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avolding the dariger of jammmg the stylus
against’ the' turntable: when' rotating,

+ 'The" ahove described’ magnetic features for
holding: 4 -stylus in place with- respect to- a - rec-
ord, may also be useful in recording: operations
when performed by the blind: That is, a slight
degree of magnetic attraction between the-re«
cording’ stylus and-thé record may be used to
prevent unintended displacement of the stylus:
by the blind person while a:record is beirig cut.
Also it will be’ understood that the: turntable
motor control feature as correlated with the po-
sition of the stylus-carrying arm,.is well adapted
for use by the blind in recording apparatus.

As shown in'Figs. 1 and 2, the casing cover
i1 may be accompanied by brace means com-
prising two hinged: parts as'at 62, 63 of a- well-
kriown consfruction, for holding the cover in the:
desired open position: when the machine is be~
ing used.. To prevent injury of the pick-up parts,
particularly on a portable machine; it is-of course
important for the pick-up assembly to be placed
in inactive position on the . rest piece before
the cover is closed. According to the present
invention, means are provided to lock or stop
the cover-supporting members 62, 63 against
closing of the cover until the pick-up assem-
bly is placed on the rest piece. This may be ac-
complished by forming the counterweight 24 with
an upstanding arcuate cam surface 64 adapted
to engage an arcuately shaped lever member 65
carried by a rockable support 66 pivoted to the
base at 61. The support. 66 may comprise a
U-shaped piece of sheet metal, to one branch 68
of which the lever 65 is connected. and the other
branch 69 comprising the stopping post adapted
to be swung into position under the lower end: of
member 63 as shown in Fig. 2, whenever the
pick-up arm assembly is moved from its posi-
tion:on the rest piece. The support 66 may be
normally biased to- brmg the post 69 into locking
position as by a spring 66’ having one end se-.
cured to the base 21" and its other end pressing
against the post §9. Thus, whenever a record
is being played or when the pick-up is being
moved to or from its rest position, the cover
will be locked against closing. For blind persons
this feature is of course particularly advan-
tageous.

In order to insure that the turntable motor
circuit, lamp circuit and amplifier circuits, ete.,
will be disconnected when the cover is closed,
a switch 70 may be mounted in the cover as
shown in Fig. 2, having an operating spring Ti
adapted to engage the upper surface of the coun-
terweight 24 when the cover is closed, and, pro-
vided the counterweight is in a pOSltmn with
the pick-up located on the rest piece. The
switch 710 may be of the same construction as
the abovementioned switch 60 except for the
added spring 7I. This switch may be suitably
connected so as to cut off the power to all -of
the electrical devices in the machine. But it
will be particularly noted that this will only oc-
cur if the pick-up is in inactive position. Thus
even if the automatic cover locking means
should for any reason become defective or not
be used, so that the cover is free to be closed
with the pick-up not on the rest piece, then that
fact will be evident to a blind person upon clos-
ing the cover, since the current to the amplifier
and loud speaker will still be on and he will be
able to hear the resulting slight hum.

While the invention has been described in de-
tail with respect to a particular preferred exam-
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ple, it will be understood by those skilled in the
art after understanding the invention, that vari-
ous changes and further modifications may he
made without departing from the spirit and scope
of the invention, and it is intended therefore in
the appended claims to cover all such changes
and modifications.

What is claimed as new and desired to be se-
cured by Letters Patent is:

1. In a phonograph, the combmatlon of a ro-
tatable record support comprising magnetic ma-
terial substantially coextensive at least with the
areas of the record which include the sound
track, stylus-carrying means, a support struc-

ture for such stylus-carrying means for support- 1

ing same in position for stylus engagement with
the sound track, said stylus-carrying means be-
ing propellable across such record areas by stylus
engagement with the sound track, and = magnet
earried by said means in a position whereby suc-
cessive magnetic portions of said record SthOrt
form an effective part of the magnetic eircuit of
the magnet and thereby causing said carrying
means during its travel across said record areas
to be urged toward the support, for preventing
escape of the stylus from the sound track.

2. In a phonograph, a record support com-
prising magnetic material, in combination with
a magnetic “pick-up” device, a support struc-
ture for holding said magnetic “pick-up” device
in close proximity to said record support, the
magnet of said “plck—up” being thus positioned
to apply attractive force between said device and
said support during playing of the record.

3. In a phonograph, a record support compris- °

ing magnetic material for supporting a record
having a groove wave sound track, stylus-carry-
ing means mounted to travel across a record on
such support, and a magnet carried by and
rigidly associated with said means in a position
to exert a substantially attractive force on said
support for preventing escape of the stylus from
the groove scund track of the record.

4. In a phonograph, a magnetic “pick-up” in-
cluding a stylus-carrying means mounted to
travel over a rotatable record, a magnet compris-
ing a part of said magnetic “pick-up” and
mounted to travel with said means, said magnet

providing . a. magnetic field for the operation of ;

said magnetic “pick-up,” magnetic means ex-
tending along beneath the path of such travel,
the magnet having a pole or poles posmoned to
apply substantially attractive force between said
carrying means and the latter means, and a rest
piece of magnetic vmaterlal for said carrying
means when inactive, said magnet being posi-
tioned to then come into close proximity with
said rest piece wheveby said carrying means is
held in inactive position by magnetic attraction.

5. In a phonograph, a stylus-carrying arm as-
sembly pivotally mounted to swing about a fixed
normally vertical axis, said assembly including a
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body member having an integral counterweight
on one side of said axis and an arm on the other
side thereof, said arm heing pivotally connected
to said body member to swing about a normally
horizontal axis, the parts of said assembly being
substantially balanced against angular move-
ment of the assembly about said axis upon tilting
of the phonograph, a magnet mounted to travel
with said assembly, magnetic means extending
along beneath the path of such travel, the mag-
net having a pole or poles positioned to apply
substantial attractive force between the stylus=<
carrying means and said magnetic means dur=
ing the playing of a record, for preventing escape
of the stylus from the sound track of the record.

6. In a phonograph, the combination of a ro-
tatable record support comprising magnetic ma-
terial substantially coextensive at least with the
areas of a record which include the sound track
therefor, stylus-carrying means, a support struc~
ture for said stylus-carrying means for holding
same in position for stylus engagement with the
sound track, said stylus-carrying means being
propellable across such record areas by stylus
engagement with the sound track, and a bi-polar
magnet carried by said means, the poles being
on opposite sides of the stylus and in a position
whereby successive magnetic portions of  said
record support from an effective part cf the mag-
netic circuit of the magnet and thereby causing
said stylus-carrying means during its “travel
across said record areas to be urged toward the
support, for preventing escape of the stylus from
the sound track.

7. In a phonograph, a record support compris-
ing magnetic material, stylus-carrying means
mounted to travel across the record on such sup-
port, and a bi-polar magnet carried by said
means, the poles thereof being disposed on op-
posite sides of the stylus and in a pesition to
exert a substantially attractive force on' said
support for preventing escape of the stylus irom
the sound track of the record.

JACKSON O. KLEBER
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