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This invention relates to an automatic phono-
graph and more particularly to new and useful
improvements in pickup arm contro! mechanism.
This application is a division of our copending
application, Serial No. 372,681, filed December 31,
1940 now Patent No. 2,332,650, granted October
26, 1943. '

An object of the present invention is to provide

o

an improved mechanism for controlling the move- -

ment of the pickup arm used with record-chang-
ing apparatus.

‘In accordance with the present invention, there
is provided for use in an automatic record-chang-
ing apparatus a turntable, a pickup arm for co-
operating with a record on the turntable and a
‘cam means for moving the pickup arm. A swing-
ing means, which is associated with the pickup
arm and the cam means, imparts to the pickup
arm a relatively fast outward movement and a
relatively slow inward movement. :

In accordance with a further feature of the
present invention, there is provided for use in an
automatic record-changing apparatus a turn-
table, a pickup arm for cooperating with a record
on the turntable, and a cam means for moving the
pickup arm. ‘A first means is associated with the
cam means and the pickup arm for imparting a
raising and lowering movement to the bickup
arm. A second means is associated with the cam
means and the pickup arm for imparting to the
pickup arm an outward and an inward movement.
A spring means is associated with the second
meangs for moving a stylus of the pickup arm into
the outer groove of & record on the turntable
aftér the stylus of the pickup arm is brought into
" engagement with a record on the turntable.

For a better understanding of the invention,
together with other and further objects thereof,
reference Is made to the following description
taken in connection with the accompanying draw-
ings, and its steps will be pointed out in the ap-
pended claims. - '

In the accompanying drawings:

Fig. 1 is a fragmentary side elevation view

. partly in section of the pickup arm support, and
the mechanism for elevating the pickup arm;

Fig. 2 is a fragmentary side elevation view
showing the mechanism for moving the pickup
arm horizontally; : :

Fig. 3 is a perspective view of the pickup arm-

cam wheel, showing the contour of the cam sur-
face for controlling the horizontal movement of
the pickup arm;

Figs. 4, 5 and 6 are fragm

line 4—4 of Fig. 2, showing various positions of the
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members for controlling the horizontal movement
of the pickup arm when the stylus of the pickur
arm is at the beginning of a record, when the
stylus moves into the trip groove at the end ot
a record and when the pickup arm has been
moved to its outwardmost position; and

Fig. 7 is a fragmentary view taken on line T-—17
of Fig. 2 showing the mechanism for controlling
the inward movement of the pickup arm to posi-
tion the stylus over the initial playing groove
of a twelve-inch record.

Referring now particularly to Fig. 1 of the
drawings, the invention here illustrated shows a
record-playing apparatus which includes & base
plate 10. Disposed above the base plate 10 is a
horizontally rotatable turntable 1§ for supporting

a record 12 to be played. The turntable {{ may
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be rotated by & mechanism shown and fully de-
scribed in the above-meritioned application.
Means for playing the record 2 comprises &
reproducer 13 with a stylus 14 (Fig. 1) which co-
operates with the record on the turntable {1. The
reproducer i3 is supported at the free end of a .
pickup arm 15, the other end of which is pivotally
mounted on a pedestal 16 to permit the repro-
ducer 13 and the pickup arm {5 to move in a
horizontal and vertical plane. -
When the stylus of the pickup arm 5 reaches
the inner groove of a record, the pickup arm is
elevated and then swung outwardly in a hori-
zontal plane to a position where it will not inter-
fere with a record-changing cycle. o
The means for elevating the pickup arm in-
cludes a cam wheel 18 (Figs. 1 and 2) fixed to the
shaft 19. The cam 18 and shaft {9 may be driven
by & mechanism disclosed in our copending ap-
plication. The cam wheel {8 has a cam surface
2{ with a notched portion 22. A roller 23, which -
is fixed to one end of a lever 24, is adapted to
engage the cam surface 21. The other end of
the lever 24 is connected to a bracket 25 which
is suspended from the base plate 10 (Fig. 1) so
that the lever 24 may pivot in a vertical plane.
An adjustable screw 26 is supported by the lever
24 intermediate its ends. The screw 26 supports
a rod 21 which extends upwardly in a hollow
shaft 28. The shaft 28 -is rotatable within the
pedestal 16 and i¢ adapted to be moved verti-
cally therein. The shaft 28 has-an irregular-
shaped plate 30 fixed to the top thereof. : The
plate 30 is adapted to move freely over the top

"of the pedestal 16. One end of the plate 30 is

provided with a bearing 31 which pivotally sup-
ports & plate 32 by means of a pin 33. Inter-
mediate the ends of the plate 32 there is pro-
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vided s bearing 36 which pivotally supports &

bracket 36 by means of a pin 87. The plickup
arm 15 is afllzed to the bracket 96 so as to pivos
on the bearing pin 3T when the stylus of the
reproducer 15 is in engagement with 2 record
on the turntable. 4 suitable weight 38 is pro-
vided in the pivoted end of the pickup arm {5 as
shown in Fig. 1 to maintain a predetermined
stylus pressure on the record on the turntable.
An adjustable screw 48 is provided on the left-
hand end of the plate 32 (Fig. 2) to come into
contact with & surface such as 41 just before the
stylus is brought out of engagemeni with the
record ag the plckup arm is being elevated. When
the cam wheel {8 begins to rotate to elevaie the
pickup ‘arm out of engagement with & record on
the turntable, the roller 23 is in the notch 2.
The rotation of the cam wheel {8 moves portion
2[A of the cam surface 2! under the roller 28.
The raising of the roller 23 and therewith the
lever 24 moves the adjustable screw 26 which
raises the red 27. The raising of the rog 27 moves
upwardly the piate 32 which is fixed to the plate
88. When the lever 22 is moved by the upweard
movement of the pin 27, the plate 88 is moved up-
wardly and therewith the hollow shaft 25, 4s the
lever 32 moves upwardly the -adjustable screw
48 engages the surface &1 and the pickup arm
i6 is elevated by pivotal movement about the
axls of the pin 23 to lift the stylus out of en-
gagement with the record.

In order to swing the pickup srm outwardly
in a horizontal plane, the cam wheel {8 is pro-
vided with a cam surface 45, which is adapted
to engage a pin 46. The pin 48 is afzed to
one end of a plate 47 which is pivoted as at 48
to the base plate {0 (Fig. 2). The plate 47 is
provided with an aperture 83 (Figs. 4-8) through
which pins 51 and 52 extend. These vins §f ang
62 are affized near one end of lever B3, the
other end of which is fized tc the shaft a8 to
move therewith. The outward movement of the
pickup arm begins when cam portion 4BA (Fig.
3) of the cam surface 4B moves into engase-
ment with the pln 46, This moves the plate 47

. in a clockwise direction (Figs. 4-8). When the
stylus of the pickup arm is in the tripping groove
of a record on the turnteble, the pins §! and
92 are in the position shown in Fig. 5. The clock-
wise movement of the plate &7 (Fig. 5) engages
the left side of the aperture 48 with the pin Bi
to move the pin §f and the lever 52 attached
thereto in a counterclockwise direction (Fig. 5).
It is to be noted that any movemens of the lever
§3 while the pickup arm is out of engagement
with a record on the turntable is against friction
created by the engagement. of the. lever 58 with
the base of the pedestal I8 as at 88 (Fig. 1). The
frictional engagement between the lever 52 snd
the pedestal 1§ occurs when the shaft 28, to
which the lever §2 is afiixed, is raised, as has been
previously described. The raising of the shaft
28 brings the upper surface of the annuizr end
of the lever 58 into frictional engagement with
the bottom surface of the pedestel (G, The
clockwise movement of the plate 47 is againgt the
biasing action of & spring §7 which hae one end
enchored to the vlate 47 and ¢he other end
anchored to a pin &8 depending from the under.
side of the base plate 0 (Fig. 7). When the
pins i and B2 and the plate 47 have reached the
position shown in Fig, 8, the pickup srm (8 has
been swung to its ocutwardmost position.

As the cam wheel {8 continues to rotate the
cam portion 456B (Fig. 3) of the cam surface 45
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moves into engagement with the pin 46. The
tension of the spring 87, which is suficlent to
overcome the frictional resistance of the lever
83 created by its engagement with the base of
the pedestal {8 (Fig. 1) thereupon staris to swing
the plate 47 in a counterclockwise direction (g,
6) causing the righthand side of the aperture
49 to engage the pin B2 (Fig. 6) snd moves the
pin 52 and therewith the arm 53 in a clockwise
direction (Fig. 6). During this latéer movement
of the plate 47 and the arm B3, the pickup arm

1s swung inwardly, When the cam wheel (& and

the pin 46 are in the position shown in Mg, 3,
where the pin 46 engages the fiat portion §8C,
of the cam surface 45, the plate £7 is in the
position shown in Fig. 4 and the pickup arm
{6 is approximately over the outer groove of a
record on the turntable.

It is to be noted that the inward movement of
the pickup arm {5 is slower than its outward
This allows for the more accurate
positioning of the pickup arm over the outer
groove of o record on the turntable. The slower
inward movement of the pickup arm is achieved
by the shape of the cam &5 which includes the
steep portion 45A which acts during the outward -
movement of the pickup arm and the gradusl
portion §8B which acts during the inward move-
ment of the pickup arm. The speed of the in-
ward and outward movement of the pickup arm
is also due to the action of the plate 47 on the
pins &1 and B2 at different times. When the
plckup arm is being swung outwsrdly, the left
slde of the aperture 88 of the plete 47 (Fig. 5)
acts on the pin 5. However, when the pickup
arm Is being swung inweardly, the right side of
the aperture 49 of the plate 47 is acting on the

.pin B2 (Fig. 6). Since pin 52 is further from the

axis of rotation of lever B3 than pin 54, it is ob-
vious that pin 52 moves slower than pin %} around
the axis of rotation of the lever 532.

When the pickup arm {5 is in a2 position ap-
proximetely over the outer groove of a record
on the turniable the pins 5 and 5% and lever 53
are in the position shown in Fig, 4. Thereupon,
the portion 2IB of the cam surface 2i moves
under the roller 23. As the cam wheel {8 con-
tinues to rotate, the notch 2% gradually comes
into engagement with the roller 2% which zilows
the lever 24 and the rod 27 to lower the pickup
arm and therewith the siylus into engagement
with the outer groove of & record on the turn-
table. With the lowering of the pickup arm, the
tever 68 is broughi out of fricticnal engagement
with the pedestal 6.

Due to the fact that the guter grooves of dise
records o ot at exactly the same distance from
theiyr outer edges, the stylus deoes not elways drop
exactly into the outer groove of o record. RMeans
are provided for moving the stylus into the outer
groove of @ record when the record is not pro-
vided with g feed-in groove. This means includes
a tenslon spring 62 which is provided on the plate
47 as shown in Pigs. 4-6.

When the pickup arm I5 is swung inwardly
by the movement of the plate 47 (Figs. 4 and 6)
28 previously described, the pin 52 engazes 2nd
forces the spring 62 outwardiy thereby creating
& tension on this spring. 'The tenslon created
iz not sufficlent to overcome the frictional re-
slstance of the lever 53 created by its movement
against the base of the pedestal 18, but it is suffi-
cient to swing the lever 53 when it is free of the
Dedestal i8. When the pickup arm 15 is swung
inwerdly by the plate 47, and is lowered into
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engagement with the record, as heretofore de-
‘seribed, and the stylus has not engaged the outer
groove of the record, the tension spring 62, which
is exerting a force upon the pin 52 (Fig. 4), there-

upon moves the lever 53 and therewith the pickup

arm 5 inwardly sufficiently far to move the
stylus of the reproducer - into engagement with
the outer groove of the record.

Means are provided for limiting the inward
movement of the pickup arm 15 so that the stylus
may be positioned over the outer margin of &
twelve-inch record. This means includes a lever
10 which is pivotally supported by a bracket Tl

10

depending from the underside of the base plate -

18, (Figs. 2 and 7). Disposed intermediate the
ends of the lever 10 is a depending ear 12 which
is held out of the path of movement of a lug 13
provided on the plate 87, by means of a flat spring
75 depending from the base plate {0 and engag-
ing the free end of the lever 10, as shown in Fig. 1.

Near its free end, the lever 10 is provided with a.

finger 16 which extends upwardly through an
aperture 17 provided in the base plate 10 (Fig. D
and extends above the turntable !i a suitable
distance as indicated in Fig. 7. The location of
the finger 76 in relation to the turntable, is such,
as to lie in the path of a twelve-inch record, when
said record is moved into playing position upon
the turntable f{f. The mechanism shown and
fully described in our copending application may
be used for moving a record into playing position
upon the turntable 1. - .

When & ten-inch record is placed upon the
turntable, the periphery of the ten-inch record

will not engage the finger 16 to release the lever :

10. Thus, the plate 47 will swing into its normal
position to move the pickup arm over the outer
groove of a ten-inch record, as previously de-
seribed. When a.twelve-inch record is placed
into playlng position upon the turntable, the
periphery of the twelve-inch record engages the
finger 16 (Figs. 2 and 7), and moves the finger
76 and therewith the lever 10 downwardly out
of engagement with the spring catch 75. The
lever 10 is released by the spring 15 after the
piate 47 has moved the pickup arm I8 to its
outermost position »ns heretofore described.
When the plate 87 acts to swing the pickup arm
i6 inwardly as previously described, the lug 13
engages the ear 12, which was released while the
twelve-inch record was placed upon the turn-
table. The engagement of the lug 18 with the
ear 12 takes place when the pickup arm 18 has
been moved inwardly sufficiently far to position
the stylus over the outer groove of the twelve-
“inch record. The engagement of the elements
72 and 73 takes place before the flat portion 4§C
of the cam surface 45 engages the pin 47. How-
ever, continued movement of the cam wheel (8
acts to lower the stylus {4 into engagement with
the outer groove of the twelve-inch record.

When the twelve-inch record is played and the ‘

tripping mechanism, previously mentioned, is ac-
tuated, the shaft {9 and therewith the cam wheel

18 and a large cam wheel 30 affixed to the shaft

18 are rotated.” As the cam wheel 80 continues
to rotate, a cam 8! engages a pivoted lever 82
(Flgs. 2 and 7) and lifts the lever 82in & vertical
plane. The lever 82 is pivotally supported by a
bracket 84 depending from the bottom of the base
plate 10 (Fig. 2), and is arranged to engage the
lower edge of the lever 10 (Fig. 7). Thus, as the
lever 82 is raised, it engages and lifts-the lever
16 to its normal position in engagement w th the

spring 15, as shown in Fig. 7. When a new record
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is moved into playing position upon the turn-
table (if it is a ten-inch record), the mechanism
will remain in its normal position to play the
ten-inch record. However, if the new record is
a twelve-inch record, the mechanism will again
be set automatically to position the pickup arm
over the beginning of the twelve-inch record as
heretofore described. .

Mode of operation

The general mode of operation will now be
described. .In this mode of operation it will be
assumed that the pickup arm 5 has been posi-
tioned to place the stylus {4 in the initial playing
groove of a record on the turntable i1, as shown
in Fig. 1.
‘mechanism (not shown) and the record is played,
the pickup arm {5 moves inwardly toward the
center of the record, as the stylus 14 follows the
playing groove of the record. - As the pickup arm
{5 moves inwardly, the lever 53.is likewise moved
inwardly by means of the tubular shaft 28, from
the position shown in Fig. 4, to the position shown
in Fig. 5. : ’

After the record on the turntable {{ is repro-
duced and the stylus 4 of the pickup arm 15
moves into the tripping groove of the record, a
tripping mechanism (not shown) is initiated to
start the rotation of the shaft 19. The rotation
of the cam wheels I8 and 80 with the shaft 18

is so timed that the first operation which occurs.

after the shaft 19 begins to rotate, is to lift the

stylus 14 of the pickup arm {5 out of engagement

with the record on the turntable {{. This opera-
tion is brought about by the cam portion 2{1A of
the cam surface 21 (Figs. 2 and 3) moving into
engagement with the .roller 23 on the lever 24

to raise the lever 24 and the adjustable screw 26

from the position shown in Fig. 2. This move-

ment of the lever 24 raises the rod 217 vertically-

within the tubular shaft 28 (Fig. 1). As the rod
27 moves upwardly the upper end of the rod en-
gages the plate 32 and pivots the plate 32 in a

5 clockwise direction (Fig. 1) on the pivot pin 33.

The plate 32 in moving in a clockwise direction,
moves the screw 80 into engagement with the
surface 81. Thereafter the continued upward
movement of the pin 27 raises the pickup arm i5
and therewith the stylus 18 out of engagement
with the record on the turntable 11, . :
After the pickup arm {5 is raised, the cam por-
tion 45A of the cam wheel 18 (Figs. 2 and 3) en-
gages the pin 46 and moves it, and therewith the

ing action of the spring §1 from the position
shown in Fig. 5.
plate 47 moves the left-hand side of the aperture
49, of. the plate 47, into engagement with the pin

51 to move the pin 61 and therewith the lever -

8 in a counterclockwise direction.  The counter-
clockwise movement of the lever 53 also moves the

_ tubular shaft 28 and the pickup arm {5 in a cor-

70

responding direction until the pickup arm 15 is .
5 in its outwardmost position. When the pickup

arm {5 has been moved to its outwardmost posi-
tion, the lever 53 and plate 47 are in the position
shown in Fig. 6. ) -

After a new record is placed upon the turn-

table t#, in the manner fully described in our

copending application, the cam portion 45B (Fig.

As the turntable {1 is rotated by a -

The clockwise movement of the

5 plate 47 in & clockwise direction against the bias- -

3) engages the pin 46.  As the cam wheel 18 con- -

tinues to rotate, the tension of the spring §1

starts to swing the plate 47 in a’counterclockwise '
- direction from the position shown in Fig. 6. The
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plate 47 in moving, moves the right-hand side of
the aperture 4§ (Fig. 6) into engagement with
the pin 52, and moves the pin 52 and therewith
the lever 5% in a clockwise directien. The clock-
wise movement of the lever 52 also moves the
tubular shaft 2§ and the pickup arm {5 in g cor-
responding direction. When the pin 488 reaches

the end of the cam portion 452 of the cam whee!
19 (Fig. 3), the plate 47 and lever 52 are moved
to the position shown in Fig. 4, and the pickup
arm 1§ Is approximsajely over the ouber groove
of the record on the turntable { . .

wheel {8 continues t¢ rets
the lever 24 greduaily low

e rod 2% and
2

pickup arm . (8. Wnh e notelr 22 (o, D
moves under the rolle the pickup erm 68 ond
therewith the stylus {4 ore lowered into ensaze-
ment with the record on the turntable t§. Im-

medizately thereafter, the driving mechanism (nob
shown} for the shaft (§ iz shut off end reproduc-
tien of the record takes place. '

The unexbt and following cycles, of automatbic
operation of the mechanisiz are initiated by an
sutomatic {rioping meshsnism (not shown)
which is aciuated each time the stylus (6 moves
inte g tripping groove of & vecord.

While there hes been described what is at
present considered the preferred embodiment of
- the inventicn, it will be obvious to those siilled
in the ari that various changes snd modifice-
tions may be made therein without departing
from the invention, ang if; is, therefore, gimed in
the appended claims to -cover all such changes
and modifications as fall within the true spirit
and scope of the invention. '

What is claimed is:

1, An automatic record-changer apparatus
comprising a turntable, s pickup arm for cOcp-~
erating with a2 -record on said turntable, a mov-
able cam means for moving said pickup arm, and
2 means operaiively associated with ssid cam
means and said pickup 2rm and movable by said
cam means for imparting to said pickup arm a
relatively fast outward movement and a relatively
slow inward movement. .

2. An automatic record-changer sapparatus
comprising o turntable, a pickup arm for coop-
erating with 2 record on said turntable, & mov-
able eam means for moving said pickup arm, a
first means asscciated with said cam meens and
seld pickup arm for imperting to said pickup arm
a raising snd lowering movement, and a second
means operatively sassociated with said cam
means and said plckup arm and movable by said
ctam means for imparting to said pickup arm a
relatively fast outward movement and g relatively
slow inward movement,

3. An automatic record-changing dppa,ratus

comprising 2 turntable, g shaft, & pickup arm
mounted o pivot on said shaft for ccoperating
with a record on seid turntable, a movable cam
means for moving said pickup arm, a swinging
member connected to said shaft to rotate there-~
with having first and second members, said first

member being a relatively long distance from .

seid sheft, said second member being & relatively
short distanece from said shaft, and mesns opere
atively associated with said cam meeans and seid

first and second members for imparting to seid .

pickup arm a relatively fast outward movement,
and a relatively slow inward movement.

2,387,816

4. &n ~utomatic record-chenging apparaius
comprising & turntable, a shaft, a pickup arm
mounted to pivet on said shafi for cooperating
with & record on sald turntable, & movable cam
& means for moving said pickup arm, o first means
essoclated with seid pickup arm for imperting
to seid pickup erm a raising and lowering move-
ment, & swinging member connected to said shaft
to rotate therewith having first and second merm-
bers, seid Arst member being a relativeiy long
@ from seld shaft, and said second mem-

& reletively short distence from soig

movement and o relotively
net,
record-changing apparabus
ble, a shaft, o plc 2
to pivet on saic sheft for 00
cord on zaid turntable, s move oIl
member conuected to seid
=0 zith and heving fArst sond
cmbers, sald fArst member being a rela-
irom said shaft, end ssid
eing a relatively short distance
O & shaf$, mesns operatively asscelated
s camd means and spid first ong sscon
Yoy engeging seid Arst and second meni-
4 different times, said means being acapted
pert & reletively fast movement to sald
mickup arm when said means is in angagement
with said sccond member and o relgtively slow
movement to sald pickup arm when said rmeans
is in engagement with said first member.

8. An zuiomatic record-changing apparstus
comprising o turntable, o pickup arm for coop-
&x g with o record on said turntable, s movable
_ means for moving said pickup arm, o first
v means asscciated with sald ecam means and seid
rickup arm for raising and lowering said pickup
arm, & gecond means associated with szid cam
means and said plckup arm for moving snid
pickup arm outwardly and inwardiy, and a spring
- means associated with sald second mesns for .
moving g stylus of said pickup arm into the outer
groove of g record on said turntable after the
styius of said pickup arm is brought into engege-
ment with the record.

7. An automatic record-changing spparetus
comprising & turntable, s pickup arm for coop-
erating with a record on said turntable, a mov-
able eam means for moving said pickup arm, 2
first means operatively associated with said cam
meens for imparting to said pickup arm a rais-
ing and lowering movement, and a second means
operatively assoclated with said cam means and
sedd pickup erm and movable by said cam means
for imparting to said pickup arm g relatively fast
outward movement and relatively slow inward
movement, end a spring means associated with
said second means for moving the stylus of said
pickup arm into the outer groove of a record on
geld turnteble after the stylus of said pickup
erm is brought into engagement with the record.

8. An putomatic record-changing scpparatus
comprising & turnfable, a shaft, & pickup arm
mounted to pivot on sald shaft for cooperating
with a record on said turntable, & movable cam
means, o first means operatively associated with
ssid cam means for raising end lowering szaid
plickup arm, 2 swinging member connected to said
shaft to rotate therewith having first and sec-
76 ong members, 3aid first member being a relatively
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long distance from said shaft and said second
member being a relatively short distance from
said shaft, a second means operatively associated
with said cam means and at different times with
said first and second members for imparting to
said pickup arm a relatively fast outward move-
ment and a relatively slow inward movement, and
a spring means associated with said second means

5 ment with the record.

and adapted to engage said first member for mov- .
ing the stylus of said pickup arm into the outer
groove of a record on said turntable after the
stylus of said pickup arm is brought into engage-

ARTHUR L. KNOX,
FRITZ KAHL.




