May 5, 1953 S. A. STOLBERG 2,637,559
AUTOMATIC PHONOGRAPH
Filed Aug. 6, 1947 6 Sheets—Sheet 1

F 229 08
' /. ~
’fg.JO =& INVENTOR.

Svery (i Slolberg,
BYjMW/%%

Cezy




S. A. STOLBERG
AUTOMATIC PHONOGRAPH

2,637,559

May 5, 1953

6 Sheets-Sheet 2

Filed Aug. 6, 1947

VSR BIF

TODIONUDDOUOONIE ® (@@ 0 0 O O &0

{77 5T TS GG

T

TR

T

9 uew@ﬁt‘o

INVENTOR.
lberg.
522?*%m”"/ﬂ7<2§1442a,
Czy.

9% 96 vz (W1 156
S N‘N/%%Nl \\\ IQ i ' QK
2 g 4| mm A0,
........ : .
1z 7| "
X AZTTITT I khnﬂ
R Y:Y yol
P == -
|
' o 009
=t A /14
= - 4]
/i -
llblmvvi.. | ;
| H o
@ 2 ip
4o, =T —
7% 92 4o g ﬂ.wm o ur
= n L/ / _
72 575 7 ,
. oL
5= N Taby
(774 ¥ .
57 67




May 5, 1953 S. A. STOLBERG 2,637,559

AUTOMATIC PHONOGRAPH

Filed Aug. 6, 1947 6 Sheets~Sheet 3

&g

WI'\"

A ‘(D)VA\\E-.’-‘_
(P O

[l dl 06 4y

)156

//‘

[N
107 03)
205 7014

INVENTOR,

Sven Q.5tolberg
BYW/M
(ot




v V595 I gor SR ) N .
L o N 2 B3
8 7 T R i S =0 0y £
D o T T 06 el | | 67 502450 PO 956 R
i — : N 0299, o, 19 00¢| (065, Q
© 270 ot W oevz (|70 A Wz 89| | *Y~VIo-N 7 & =S
Z w4 =
7 N g S— ] TR e R
. ST I —7 . v Toeor N et gy &
m 2 9 - .__ 7 PN |99 __qmm
m = _
d 5 | o oo
< m 6% &
= 7 Q%NJ -
& PN ohr
. . - : Q%)..\\y ) N °

Mz m\mww 72

£
- [voe "PoE cmwwws 4 -
g
m BN . Em:ﬁ/ /\. _ N .QNN) mw mM/
N N%
o 3 T 9& =7 -~
8 \ =N
1“, Ww UWW M\N | Q%m\n Phe ALl q 4..*.
s = oo VI %ﬂ » /3 e AV bR |94
3 ,QN i 7 T (5T 0w
3 / '/
= & b g4 @ w



May 5, 1953 S. A. STOLBERG 2,637,559
AUTOMATIC PHONOGRAPH
Filed Aug. 6, 1947 : 6 Sheets-Sheet 5

<O A O ar S 5
M ~ TN b B )
E, j" 24 %0 -~ . 207d

: _ 3
280a, s #

I - AN
] 8 ke — s | ’ .

AR

- /Ry

< . =
Ll 1 S

//; v [ 27 o y
Lo —d, YR m9 | [ 1270 s
29 ot 4 60k 2623
| 224 e ks?. Spaly ZER g ot //65
NP e g ' =

AN INVENTOR,.

N e NN Sven - Stolberg
",\ 0 s B"?éimw / %%

S~ ity




May 5, 1953 S. A. STOLBERG 2,637,559
AUTOMATIC PHONOGRAPH

Filed Aug. 6, 1947 6 Sheets-Sheet 6

(H

7 B 26 22015 20 ) 4
22
@ - tlﬂ\' T @ %“ "

@3 =S i li‘i

17" = : i
; /"*WZ6
—17/ —17[// 27 22 ﬂf_ia z/
azm?-a ‘ ' . : 70
P e il ! = N3
7 2O 17
= 98
—— - 7
2?7 4 -
| tJO " . INVENTOR.
Svery (. Stolber erg,

Byg %ﬁ%
(.




Patented May 5, 1953

UNITED STATES

2,637,559

PATENT OFFICE
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Sven A. Stolberg, Chicago, Ill, assignor, by mesne
assignments, to Raytheon Manufacturing Com-
pany, Newton, Mass., a corporation of Delaware

Application August 6, 1947, Serial No. 766,717

1

The present invention relates to automatic
phonographs and more particularly to an auto-
matic phonograph which is capable of playing a
succession of records of the disk type on hoth
faces thereof.

Automatic phonographs are in extensive use
today, particularly combined with radio receiving
devices in what is termed a radio-phonograph
combination. One of the most common forms

of automatic phonographs in extensive use today !

jncludes means for supporting a stack of un-
played records adjacent to and above the turn-
table from which stack records are fed one at a
time onto the turntable. Such automatic phono-
graphs are adapted to play these records on one
side consecutively without requiring any control
or assistance from the operator. To play the
other side of these records, it is necessary to turn
the entire stack of records around whereupon the
other side of the records can be played successive-
ly, one record at a time. )

There are on the market today various record
changers which are capable of playing both sides
of a record one after the other. However, these
record changers are very complicated in that
they require means for turning the record around
so that the other side of the record may be
played. Obviously such complicated mechanism
greatly increases the cost of such record changers

and consequently the cost of the radio-phono- .

graph combination in which it is incorporated.
It would be desirable to provide a record changer
of the type in which the records are dropped from
a record stack above the turntable one at a time
onto the turntable for playing or reproduction
thereof with means for playing both sides of the
records without the provision of complicated
means for turning these records around, whereby
it would be possible to provide a record changer
for playing both faces of the records consecutive-
1y at little additional cost over the relatively in-
expensive one side record changer of the type
referred to above employing the so-called center
post drop.

Accordingly, it is an object of the present in-
vention to provide a new and improved auto-
matic pheonograph.

It is another ocbhject of the present invention to
provide an automatic phonograph which is
capable of playing both faces of a disk record in
sucecession without being much more complicated
than the so-called center post drop record player
which is capable of playing a sueccession of rec-
ords from one side only and without requiring any
additional cabinet space.

14 Claims. (CL 274—10)
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It is another object of the present invention to
provide a new and improved record changer
which is extremely simple and sturdy in construe-
tion, which will stand up under conditions of se-
vere and constant use without getting out of
order or requiring repairs and which is inex-
pensive and simple from the manufacturing
standpoint.

Still another object of the present invention is
to provide an automatic record changer employ-
ing the same fundamental construction as the
so-called center post drop record changer but
which is capable cf playing the disk-type records
from both faces thereof with the addition of a
minimum of parts to the heretofore used center
post drop record changer.

It is a feature of the present invention to pro-
vide an improved record changer with control
means whereby the records may be played only
on one face thereof or on both faces together with
means whereby the playing of any record or any
face may be rejected or repetition of any record
or of any face may be cbtained with reference to
the playing thereof. .

1t is a further object of the present invention to
provide new and improved means for effecting
the necessary reversal in rotation of the record
when played from its opposite sides, such means
also serving to support the record when played
from one side and to transfer the record to its
position for playing on the other side.

It is another object of the present invention to
provide g new and improved record changer
capable of playing Both sides of a disk record
without reversing of the record and while employ-
ing but a single tone arm.

Further objects and advantages of the present
invention will become apparent as the following
description proceeds and the features of novelty
which characterize this invention will be pointed
out with particularity in the claims annexzed to
and forming a part of this specification.

For a better understanding of the present in-
vention, reference may be had to the accompany-
ing drawings in which:

Fig. 1 is a top view of an automatic phonograph
embodying the present invention with the tone
arm indicated in a position free of the records,
which position it would assume during g record
changing cycle and with twelve inch records dis-
posed in the record stack;

Fig. 2 is an enlarged sectional view of g portion
of the phonograph shown in Fig. 1 taken on line
2—2 of Fig. 1;

Trig. 3 is a bottom view of the automatic record
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changer shown in Fig. 1 of the drawings with the
record changer shown in the “off” position;

Fig. 4 is an enlarged view of a portion of the
auxiliary cam of Fig. 3 and the associated appa-
ratus;

Fig. 5 is an enlarged sectional view taken on
line 5—5 of PFig. 1 showinz the details of the
record feeding: mechanism;

Fig. 6 is-a sectional. view taken:on: line: 6—§
of Fig. 5;

Fig. 7 is a sectional view taken on line 7—17 of

Fig. 5;

Fig. 8 is an enlarged view partly’ in section’

taken on line 8—8 of Fig. 2;:

Fig. 9 is a side elevational. view, partly: in-sec—
tion of the tone arm of Fig.. 1. looking: in: the:

direction of the arrow §—9 in Fig. 1;

Fig. 10 is a development of a:cam’ associgted’
with each roller assembly of the present: inven--

tion; and

Figs. 11, 12.and 13 are perspective views illus-
trating various operatitie’ positions of the. guto-
matic. phonograph. of the present. invention while
playing both' sides of & stictession of records
stacked above: the turntakle thereof, ‘

Referring now to the drawings; there is illus-
trated an automatic plionograph (9 having a
base meinber {{ which’ serves as the support to
which the various parts of the antomatic' phono-
graph are assembled. This base member: | { with
the portions of the autorhatic phenograph: as-
sembled thereot is’ readily adaptable for mount-
ing in & suitable cabiriet; not showi, which’ cabi-
net may take any degsirable form. The automat-
ic phonograph (0 to be describied hersinafter is
capable’ of being’ mounted' in' any cabinet in

which the heretofore center drop type of record:

changer capable of playing’ only one' side of a
record was mounted, since the base plate (I to
which all' the parts of the automatic phonograph

are assembled is preferably made of the same
size’ as the Bases i prior record changers. As

illustrated, this base-is preferably provided with

a centrally located depression 12; from the center

of which a suitable spindle or center post (3
extends' in' an upward direction: To-ensure the
desired rigidity and: to-permit mounting the' cen-

ter post I3 below the level’ of the recess {2 in:

the base 1 I, the base i§ provided with-a channel-
shaped sup‘portihg;‘ member 14, Best shown in
Figs. 3-and 5 of the drawings; whith- is suitably

fastened as by welding or' the like to the: Base:

member: {{. 'The spindle or- center’ post 13 is

fastened to the channel~shaped member: {¥ in:

any desired manner,

RECORD SUPPORTING AND REGCORD. FEED-
ING- MEANS

Preferably this: center post’ [3 ist off the: forn

disclosed in my prior copending application;

Serial No. 576,202, filed February 5;. 1945, now

Patent No. 2,517,050, and assigned: to: the same
assignee as the: present application a:d: is illus-
trated as being provided with:g. shotlder 5 so'as
to support a stack of unplayed: récords thiereon:

In addition, the center post I3iis so formad that.

a slight lateral displacement. off the lowermost
record of the record:stack supported:on the-shouls

der 15 will cause release’ of this recordi so: that
the record may slide' down center’ post. {3 and

onto a turntable: 15 rotatable about suitable bear-

ing means coaxially arranged:with.respect: to:the:

center post-13. Such’ a: record: indicated at 17

in Figs. 2- and 5 of: the: drawings is shown as

having been moved into position on-the turntzhle
16: whereupon: the top-face:-of this: disk recoxd: {1

b
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15:

20

4

may be reproduced in a manner which will he-
come apparent as the following description pro-
ceeds. A plurality of records, such as 7’ and
1T, ete., is illustrated as being disposed in the
record stack supported on the shoulder {5 of
the center post (3 in a manner to be described
more fully hereinafter. The upper end of the
spindle: or. center post {2 is:preferably provided
with one or more: movable. members. {8. for pre-
venting any but the lowermost record of the
record stack from being displaced laterally so as
to be moved into playing position either onto
the turntable 16 where the top face thersof can
be- played: or- to an. intermediate position which
will- be deseribed: hereinafter where the bottom
face thereof can:be:played. The movable mem-
ber, (8 is preferably pivotally mounted as indi-
cated'at (9 to the top of the center post 2 and
is- disposed in a suitable slot 20 formed in the
post 8. It will be apparent that this pivotally
mounted member (8 is arranged to permit re-
moval of the records from the turntable 1§ after

- all the records-have been moved from the record
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stack onto the turntable without removihg the
center post {3 merely By raising the record stack
irom the turntable (6 whereupon the member
18 pivots about its support 19 so as not to inter-
fere with the removal of the records. This ar-
rangement foimsno partof the present invention
but is' disclosed and cldied in the prior copend-
ing application referred’ to dhove. v

For the purpose of further supporting the ree-
ord stack coreprising the records: 177, 11”7, etc.
on the center post 3, there extends: upwardly.
from. the base (1, and in a4 manner so as to be
clear of the turntable 16 and also the largest size
record such as (7 which might be disposed on the
turntable 18, a vertical, hollow post or stand 22
which houses the. reriphery encaging record
ejecting mechanism. As illustrated,. the LHollow
rost or stand 22 is rigidly fastened to the base |1
as by means of a suitable. nut 23 engaging: &
threaded portion 24 of the post 22 extending be-
low the base (1. Freferably the post 22 is pro-
vided with an enlarged portion 25 for engaging
the top surface of the hase I1. The post 22 sup-
ports a rotatable eccentric.2% which has a sleeve
portion 2€a extending into the post 22 as is clearly
shown in Fig. 5 of the drawings. Fastened to the
eccentric 26 is a rectangular shelf or record sup-
porting member 21 which is rotatable. in either
direction with the eccentric 26 through an angle:
of 360° so as to be adjustable.for, and capable of;
supporting. either ten inch- or twelve inch. disk
records such as 11’, 17", ete.. With. the record
kickoff-head assembly such that it can be ro-
tated 360°, and in either direction, there is. no
likelihood of breaking or jamming due to. im--
proper. handling. Pivotally mounted about a.
horizontal pivot pin 28 within post or stand 22
is a rock arm or lever 29. 'This rock arm or lever
29 is provided with a slotted opening. 30 engage-
able with the pivot pin 28 so as to be capahle of
limited movement in a direction generally along
the axis of the post or stand 22,

The upper end of the lever or rock arm 29 has.
fastened thereto a suitable sleeve 31 having a
portion of reduced cross-section 3lg which. is dis-
posed- about on the level with a longitudina] re~
cess 32 defined in the shelf 27 as is best shown in
Fig. 7 of the drawings; Thig longitudinal recess
32 is adarted to support g peir of automatic stop
controlling or sensing mempers 33 and 34, respec~
tively. The automatic stop controlling membey
33 comprises two laterally extending members:33a:
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and 33b which are adapted to be disposed in co-
operating recesses 35 formed in the shelf 2T and
extending laterally from opposed edges of the
recess 32. The end 33c of the stop controlling
member 33 is disposed substantially at right
angles to the main bedy portion of the member
33 as is best shown in Fig. 5 of the drawings. The
other end of the member 32 is provided with a
forked portion 33d which is adapted to extend on
either side of the portion of reduced cross-sec-
tion 8{a of the sleeve 31 so as to support the head
portion 31b of the sleeve 31 and consequently sup-
port the rock arm or lever 29. The member 34
is substantially identical with the member 33 ex-
cept that it is much shorter, as is clearly apparent
from Figs. b and 7 of the drawings. It is, how-
ever, provided with the laterally extending por-
tions 34¢ and 34b which are adapted to pivotally
support the member 34 in recesses 28 defined
along the edges of the recess 32 in the member
21. Also the member 24 is provided with an up-
wardly extending portion 34c which is adapted
to extend above the level of the shelf or ledge 27
50 as to be engageable by the bottommost record
such as {1’ of the record stack. The member 34
ig also provided with a forked end 34 for engag-
ing the portion of reduced cross-section 31b of
the sleeve 81 fastened to the rock arm 29. The
end 32d of the member 33 ig adapted to extend
beneath the forked end %4d of the member 4.

It will be apparent that, whenever a record is
resting on the edge of the ledge 27, stch record
will engage either the portion 24c of the memher
34 or the portion 33¢ of the member 33, depending
upon whether ten inch or twelve inch records are
supported in the record stack, thereby moving
the sleeve 31 and consequently the rock arm. or
lever 29 to an uppermost position. the purpose of
which will be described in greater detail herein-
after in connection with the automatic stopping
means for the phonograph. It is apparent that,
when no record is resting on the ledge 27, the
weight of the rock arm 28 causes it to bias the
levers or members 33 and 34 about their pivotal
supporting means disposed in the recesses 35 and
38, respectively, so as to permit the rock arm 29
to move to a lower position, which might be re-
ferred to as a functioning position. Although the
ledge 27 is shown in Figs. 6 and 6 of the drawings
as turned to the position for supporting twelve
inch records, it will be understood that rotation
of the eccentric 26 relative to the post 22 will
cause the end of the ledge 27 ad*acent the portion
33c of the member 33 to be in position to support
the peripheral edges of ten inch records.

For the purpose of moving the lowermost rec-
ord such as {71’ laterally sufficiently to be free of
the ledge 15, there is provided an eiector plate 49
disposed on the ledge 27 and reciprocally mov-
able relative thereto. As illustrated in Fig. 6 of
the drawings, the ejector plate 40 is provided with
an opening through which the sleeve 31 extends.
The eiector plate 48 is also provided with notches
or cutaway portions such as 48¢ so as not to in-
terfere with the portions 33¢c and 34c of the mem-
bers 33 and 24, respectively. It will be arparent
that pivotal movement of the rock arm 29 about
the pivot 28 will cavse reciprocal movement of
the ejector plate 48. The ends of the ejector plate
43 are shaped so as to have a slightly concave
form as indicated at 40b and 48¢ so as to engage
the peripheral edge of either a ten inch or a
twelve inch record, respectively, supported cn the
ledege 27 depending upon the particular position
of the ledge 21. With the arrangement described,
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the assembly operation is very simple since the
parts are merely laid in their various interrelated
positions without the requirement of any fasten-
ing means or the like. For example, the members
33 and 34 are positioned in the recesses defined
in the ledge 21 following the pivotal mounting of
the rock arm 29 in the post 22. Subsequently, the
ejector plate 40 is positioned on the ledge so that
the sleeve 3{ extends through the opening 40d
defined therein,

For the purpose of holding the parts described
ahove in position, a suitable cap 42 is provided
which may be suitably supported from the ledge
27. Preferably, the cap 42 is provided with a
slot 42z in which is pivotally mounted a member
£3 having a roller 44 at the free end thereof for
engaging the topmost record of the record stack
to steady the same and, consequently, better sup-
port the record stack on the center post 3. The
roller 44 is preferably formed of resilient ma-
terial such as rubber or the like. A suitable leaf
spring 45 disposed in the cap or casing 42 is
adapted to engage with one of the edges 43a or
430 of the member 43, as best shown in Pig. 5 of
the drawings, so as to cause the member 44 to be
biased into firm engagement with the topmost
record of the record stack.

In order to position the shelf 27 properly for
supporting both ten inch and fwelve inch records,
the eccentric 26 is provided around its periphery
with a pair of notches such as 47 which are en-
gzageable by a suitable rolier 48 mounted on a lever
49. Suitable spring means are provided to bias
thea lever 42 and, consequently, the roller 48 into
engagement with the surface of the eccentric 28
s0 as to maintain it in either its position for ten
inch records or its position for twelve inch rec-
ords. The lever 49 is fastened to a rod 58 which
is rotatable in suitable bearings defined in ears
51 and 52 extending from the post 22 in a lateral
direction, as is best shown in Fig. 2 of the draw-
ings. The eccentric shape of the eccentric 26
causes a predetermined rotation of the member
58 depending upon whether ten inch or twelve
inch records are positioned on the record stack.
The lower end of the rod 59 is provided with a
lateral extension 58a which is disposed between
two upwardly extending arms 53a and 8§3b of a
member 53 which is mounted for reciprocal move-
ment to the underside of the base {1 as by means
of pin and slot connections or the like indicated
at B4—H4g and 55-—Hb%a in Fig. 8 of the draw-
ings. A suitable spring 56 is provided having one
end connected to the reciprocal member 53, as,
for example, to a downwardly extending portion
%3¢ thereof, while the other end is connected to
an extension of the pin 54 depending from the
base (1. This pin 54 extends through the slot
582 to control the reciprocal movement of the
member 53.

The end of the member 53 remote from the
lever or rotatable shaft 50 is provided with a
trough-shaped cam 58, the purpose of which will
become apparent as the following description
proceeds. From the above description, it will be
spparent that, when the ledge or shelf 27 is ro-
tated to support twelve inch records, the eccentric
23 causes the trough-shaped cam 58 to be moved
to a position farthest away from the stand or
post 22, while, when the shelf or ledge 27 is moved
to the position to support ten inch records, the
trough-shaped cam 58 is moved to a position
closest to the post 22. As will become apparent
from the following description the troush-shaped
cam 538 is adapted to control the positioning of
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the tone arm:to be described: hereinafter go.as to
engage the initial sound groove of either a ten
inech or a twelve inch record:depending upon the
size of the records in the record stack on the
center post 13 and consequently: in dependence
upon - the position of the eccentric 26 associated
with the record supporting ledge 27.

I will be understood: that a record: feeding
operation occurs when the lever or rock arm: 29
pivots about its pivotal support 28:in a- clockwise
direction, as viewed. in Fig. 5 of the drawings,
whereby the ejector plate- 48, regardless of
whether the ledge 27 is in a position for support-
ing-ten cr twelve inch records, is moved in a re-
ciprecal manner to move the lowermost record
in the record stack free of the shoulder {5 For
the purpese of operating the rock arm or lever
28 in this manner to produce a record. feeding
operation, there is provided a U-shaped frame
68 depending from the base {1 for pivotally sup-
porting a shafi or pivotal member §{ having a
laterally extending portion §ia for supporting a
roller £2. Extending upwardly from the nivotal
member §# is an extension §10 having a sawecut
glc thersin. A suitable extension 614 of the piv-
otally mounted member §1 is connected by means
of a spring 54 to 2 V-shaped extension 68a ex-
tending laterally from the U-shaped frame &8
as is shown at 6% in Fig. 8 of the drawings. Thig
spring norimaily biases the pivotally mounted
member §1 in:a clockwise direction, as viewad in
Fig. b of the drawings, so as to bias the roller 62
downwardly.

In accordance with the present invention the
roller 62 is adapted to conirol the record feed-
ing operation through movement of the rock arm
29. To relate the roller 82 with the rock arm
28 thers is provided a leaf spring member 68 hav-
ing a forked end engaging with a forked end 28«
of the rock arm 29. The other end of the leaf
spring §% ig inserted in the sawcut Gic of the
extension 61b of the pivotal member & and fzs-
tened thereto in any suitable manner. With this
arrangement, it is apparent that, if the roller
62 is moved upwardly as viewed in Fig. 5 of the
drawings, force will be transmitied through the
leaf spring 85 to the rock arm 29 to cause pivotal
movement in a clockwise direction as viewed in
Fig. 5 of the drawings. A record feeding opera~
tion will consequently be produced whenever the
roller &2 is raised as viewed in Fig. 5 of the draw-
ings. It is furthermore apparent that by virtue
of the Jeaf spring 66 it is possible to block move-
ment of the rock arm 29 to prevent a record feed-
ing operation without damage to the mechanism
even though the roller §2: were raised and move-
ment of pivotal member 6f occurred against the
bias of spring 64.

TONE ARM AMD CONTROLS THEREFOR

Also extending above the hase {4 of the auto-
matic phonograph (8 of the present invention
is a suitable tore arm T8 which is adapted to sup-~
port one or more pickup units in the free end
thereof for engaginy the sound grooves provided
in records such as {7, 17’ and the like. In ovder
that the automatic phonograrh of the present in-
vention is capable of playing both sides of the
disk records associated therewith, the tone arm
6 is illustrated as heing provided with an up-
wardly exftending stylus 7f and a dowawardly
extending stylus 72. The upwardly extending
stylus 7¢ is adapted to engage the underside of
a suitable record for playing purposes, while the
downwardly extending stylus, in- a manner well
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understood” by those in the art, is adapted to
engage the sound groove in a record. positioned
on the turntable 16. It should be understood
that each stylus Tt and 12 may be a part of a
single pickup unit or a separate pickup. unit
may be associated with each stylus. The par-
ticular construction of the pickup units and styli
foerms neo part of the present invention.

As is best shown in Figs. 2 and 9 of the draw-
ings the tone arm 78 is pivoted for vertical move-
ment about a horizontal pivot 73 extending
through a pair of upwardly extending ears Tda
of a collar T4 fastened to a vertically extending
rotatable shaft 75. The rotatable shaft 75 is
preferably a tubular shaft which is supported by
the collar 74 rotating cn a raised portion 16
which might comprise an integral portion of the
base ti. The lower end of the tubular shaft 15 is
effectively connected to a mechanism generally
indicated at 17 in Figs. 2 and 8 cf the drawings
comprising a secondary tone arm 78 including
an extension T8¢ and an adjustable trip actu-
ating membier 7%2. The end of the secondary
tone arm 78 includes a pin or cam follower T9.
The mechanism 7% forms no part of the present
invention but is disclosed and claimed in my
prior cepending arplicaticn, Serial No. 699,961,
filed September 28, 1948, now abandoned, and
assigned to the same assignee as the present
application.

Egtending through the vertical tubular tone
arm shaft 75 is a tone arm raise pin &9 which
orerates in the conventional manner to raise the
tone avm 8 at a predetermined instant during
the record changing cyclie ani suhseguently to
lower the tone arm onto the particular record in
playing position on the turntable i or to raise
the tone arm 73 intc engagement with the sndey-
side of the particular record, the undersidzs of
which is being played as will be described in
greater detail hersinafter. Fastened to the upper
end of the raise pin 20 is a laterally extend.ng
member 38a having an adjustable mzang such. s
2 serew 82 asscciated therewith. The upwardend
of the adjustable means 22 is adapted tc ensazo
with a lever 8%, also pivotally mounted about the
pivot 72 and hiased by suitable sprinz means §!
to a predetermined downward position. The
spring means 2{ is connected from an interma-
d’ate point 8{¢ of the tone arm 1% to the lover
83 as is best shown in Fig. § of the dravings.
The end of the lever 83 is adapied to engage a
stop T8¢ normally to limit the downward moye-
ment of the tone arm. The spring 81 is capable
of producing the desired upward force for caus~
ing the stylus 7! {0 engage the sound groove on
the underside of & record as will becorite appar-
ent as the following description proceeds. If de-
sired, an additicnal spring 81’ may ke provided
connected between the coliar 74 and the tone
arm T# to help surport the weight thereos, The
adjustable means 22 is adapted to enzage the
lever 8% to raise the tone arm 73 in any desired
manner. The lever 83 and the resilient means
81 biasing the fame in a downward direction
against the stop 7%c tend to cushicn the tone
arm in its upward moverment when shylus 7f is
eflective while the spring 87 tends to cushicn the
downward movement of the tone arm ¢ when
the stylus 72 is effective.

It will be understood that the construction of
the tone arm raise pin §§ per se forms no part of
the present invention and any suitable means
for accomplishing the purpcse may bhe provided.
Preferably, the laterally extending member §0q is
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provided with a vertica extension 80b mova®le in
a vertical groove in the collar 14 thereby proper-
1y relating the lever 882 with the shaft 15, while
at the same time permitting reciprocal movement
thereof in a vertical direction in responss to
movement of the tone arm raise pin 86.

MAIN CONTROL: CAM

For the purpose of actuating the cam follower
19 of the secondary tone arm 78 and the tone
arm raise pin 80, there is provided a main rotat-
able cam generally deisgnated at €5 which is sub-
stantially identical in every respect with the ro-
tatable cam disclosed and claimed in cogrend ng
application, Serial No. 616,878, Endo, filed De-
cember 17, 1945, now abandoned, and assigned
to the same ass'gnee as the present application.
As illustrated, the cam 85 is mounted for rota-
tion on a stationary vertical shaft generally des-
ignated at 88 which has one end thereof support-
ed from the base Il. Preferably, the other end
of the shaft 8§ is supported from a suitable plate
87 disposed beneath the rotatable cam 85 and
suitably surported from the base i by a series
of depending pins or bolts designated at 88, 88a,
ete.

The rotatable cam 85 is provided around its
periphery with gear teeth 88a adapted to engage
a rotatable pinion 89 which is driven at suitable

times during a record changing cycle so as to g

cause rotation of the cam 85. Actually, the pin-
ion 89 is adapted to be driven at a predetermined
time during the operation of the automatic
phonograph by an electric motor, indicated at

90 in Fig. 3 of the drawings, supported from the g

base f(I. The particular construction of the
motor 98 forms no part of the present invention
but is preferably of the type disclosed and
claimed in a copending application of Earle W.
Ballentine, Serial No. 711,694, filed November 22,
1946, now Fatent No. 2,492,207, and assigned to
the same assignee as the present invention. This
motor §9 also drives the turntable 16 by suitable
friction wheels, not shown, one of which is
adapted to engage the rim of the turntable 16.
The mechanism for controlling the drive of the
turntable 16 and the pinicn 89 forms no part of
the present invention but is disclosed and
claimed in my copending application, Serial No.
535,218, filed jointly with Earle W. Ballentine on
May 12, 1944, now Patent No. 2,480,623, and as-
signed to the same assignee as the present in-
vention. The power supplied to the motor 99
from any suitable source of electrical energy, not
shown, is preferably controlled by a suitable
switch 91 supported from the underside of the
base I1.

The rotatable cam 85 is provided with an edge
or rim porticn 82 which forms a horizontally dis-
posed cam surface for controlling the tone arm
raise pin 80 during the record changing cycle.
The top surface of the rim 82 is provided with
a portion of reduced height 92¢ defining a dwell
portion for normally controlling the tone arm
raise pin 30 during the operation of the auto-
matic phonograrh when the cam 8§58 remains sta-
tionary. The rotatable cam 8§ also includes a
cam track for the cam follower 18, a large por-
tion of which is defined between a raised por-
tion 93 on the upper surizce of the cam 85 and
the rim portion 82. A portion of the cam track
for the cam follower 79 is also defined between a
slidable member 94, best shown in Fig, 8 of the

drawings, and either the rim 82 or the raised

portion 93. The cam follower or pin 19 follows
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this cam track and, consequently, controls the
position of the tone arm 10 so as to move it clear
of the turntable or back into playing engage-
ment with the records in playing position either
on the turntable or in the position to be de-
scribed hereinafter whereby the under surface
of the record may be played. The slidable mem-
ber or segment 94 controls the initial position-
ing of the tone arm relative to the record in play-
ing position whether it be on the turntable or in
the position assumed when the underside of the
record is being played, but in either case in de-
pendence upon whether g ten inch or twelve inch
record is involved. The slidable member 94 is
provided with an upwardly extending pin 9§
which is adapted to be engaged by the trough-
shaped cam 58 for moving the slidable member
94 either to the position shown in Fig. 8 of the
drawings whereby the cam follower 79 moves the
tone arm to the initial position for playing
twelve inch records or to a position against the
rim 91 so as to position the tone arm for play-
ing ten inch records. In view .of the detailed
description included above with reference to the
trough-shared cam 58, it is apparent that, de~
pending upon the size of the records supported
on the record stack, the trough-shaped cam 358
is moved to a predetermined position so as prop-
erly to position the slidable member 94 during
the record changing cycle whereby the tone arm
T8 is subsejuently positioned to engage the ini-
tial sound groove of the record in playing posi-
tion whether the record be a ten inch or a twelve
inch record.

MANUAL CONTROL MEANS

In addition to the elements described thus far,
extending upwardly from the base I1 and conse-
quently extending into the view of the operator,
there are rrovided two manual control buttons
97 and 98, respectively. The manual control but-
ton 98 comprises the conventional control but-
ton heretofore employed in gutomatic phono-
graphs of the type disclosed in the copending ap-
plications referred to above. This button 98 may
be used to turn off the phonograph, to selectively
pre-set the mechanism for manual or automatic
operation when this button is moved to the “on”
positicn or to cause rejection of any record that
is moved into playing position whether it be
moved to the playing position on the turntable
or to the playing position for playing the under-
side of the record as will be brought out in
greater detail hereinafter. 'The function of the
control button 98 will be briefiy described in con-
nection with the mechanism which it actuates
for the purpose of a complete disclosure,
%}though it forms no part of the present inven-

ion.

Referring now to the underside of the base {1,
as best shown in Fig, 3 of the arawings, it may
be observed that the button 98 is connected to
a crank 99 having a pin 100 engageable with a
slot {01a in a manually actuatable lever 10{, which
lever is pivotally mounted to the base 11 as in-
dicated at 102, This lever 101 is provided with a
plurality of notches 183 and 164 engageable with
a pin 105 which acts as a positioning means.
The pin 105 is mounted on a lever 106 suitably
biased by means of a spring 107 into engagement
with the notched portions (03 and 104 of the
lever 101, Lever 101 is also provided with a pro-
jection 101b which actuates the switeh 91, which
switch is provided with a suitable movable arm
91a engageable with the portion 101d of the lever
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181 thereby cutting off the power supplied to the
motor 80 from a suitable source, not shown, when
the button 98 is moved to the “off” position
shown in Fig. 1 of the drawings. Lever 181 also
includes an extension (0ic controlling a bell-
crank 188 which when button 88 is moved to the
“off” position moves the friction drive for the
turntable {6 and the pinion 89 to an inoperative
position. )

When the button 9§ is moved to the “on” posi~
tion, the drive between the motor 98 and the
pinion 83 is rendersd effective dependent, how-
ever, upon suitable releasable or latching means
forming no part of the present invention, which
means control the initiation of the record chang-
ing cycle. This releasable means includes a trip
lever 189 pivotally mounted to the base {§ and
when this trip lever {83 is actuated it in turn
moves a lever {t0 to release the latching mecha-
nism whereby the drive between the motor 99
and the cam 85 is rendered effective. When the
button $8 is moved to the reject position, the
end {8id of the lever t01{ engages the trip lever
£88 so as immediately to actuate or initiate the
record changing cycie regardless of the position
of the tone arm 78 relative to the record being
played. When it is desired to play only a single
record which is placed on the turntable, gen-
erally referred to as a manual operation of the
automatic phonograph, the button 98 is turned
to the “on” position and, as will becorne apparent
from the following description, the phonograph
will play this one record and stcp with the tone
arm 78 free of the record as shown in Fig, 1 of
the drawings so a new record can be manually
positioned on the turntable. It is'apparent that,
when the automatic phonocgraph of the present
invention is cperated for manual operation, it is
unnecessary to empicy the stylus 7{ on the upper
side of the tone arm 78 since the record can be
positicned on the turntable with the proper face
upwardly to play that side. It is only when the
phonograph is arranged for automatic operation
with a plurality of records on the record stack
and it is desired to play the faces of the records
in -succession that the means to be described
hereinafter for playing the underside of the rec-
ords by means of the stylus Tt is employed.

AUXILIARY CONTROL CAM AND
ASSOCIATED MECHANISM

In order that the ejector mechanism described
in detail above may be actuated at the proper
time during a record changing cycle to release
a record from the record stack, either into the
playing position where the underside thereof may
he played to be described hereinafier or onto the
turntable where the upper side thereof may be
played, in synchronized relationship with the
tone arm 70, there is provided a.cam, generally
designated in Fig. 4 of the drawings by the refer-
ence numeral |{§, which might be designated as
an auxiliary cam, the purpose of which is to pro-
vide an operating cycle which requires two revolu-
tions of the main control cam 835. As illustrated,
the cam 115, to be described in greater detail
hereinafter, is fastened to the underside of the
cam 35 so as also to be rotatable about the shaft
86. Like the main cam 83, the auxiliary cam 15
is always adapted to rotate in a clockwise direc-
tion as viewed in Figs. 3 and 4 of the drawings
and indicated by the arrows thereon. The auxil~
iary cam {15 is provided with a crescent-shaped
cam follower ({6 connected to a link (17. As
will become apparent from the following descrip-
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tion, rotation of the cam {5 causes reciprocal
movement of the link ({7, a complete cyele of
the link ({7 being corapleted once for every two
revolutions of the cam ({E,

As is best shown in Fig. 4 of the drawings, the
cam {13 comprises two curvilinear cam tracks
i8 and {19. The cam track {i{3 has a largs
diameter than the cam track £1{3 and substan-
tially surrounds the latter except for 2 common
or discontinusus portion 28 cf these two cam
tracks. In the coramon portion of these two cam
tracks {48 and 4§ there is provided a switch 124
having a cam track {21’ defined therein. This
switch 12! is mounted for limited pivolal move-
ment, with the extreme counter-clockwise rotated
position thereof being shown in Fig. 4 of the
drawings. To limit the extreme positions, the
switch {21 is provided with a notch or cutaway
portion {2f{e, the ends of which engage with a
pin {2ip disposed in the auxilisry cam (15. It
will be apparent that the switch {21 may rotate
in a clockwise direction to a position whereby
the right-hend end of the notech {2la engages
the pin {210,

Due to the counter-clockwise rotation of the
cam {3, the left~-hand end cof the swilch track
{21’ is always adapied to receive the leading tip
{16z of the cam foliower {{6 when the cam fol-
lower t§§ effectively moves from one csm track
such as {9 to the other cam track {18 or vice
versa. The leading porticn {18g of the cam fol-
lower {i§ is so shaped that upon entering the
switch track 121’ it causes it to pivot to its other
position, thereby ensuring the effective transfer
of the cam follcwer from one cam irack to the
other.

It will be apparent that with this arrangement
the cam follower {16 causes the link {17 to recip-
rocate substantially aionz the axis . of the link
to complete a cycle of reciprocal movement onecs
during every two revolutions of the cam 115.
Assuming rotation of the cam !{§ from the posi-
tion shown in Fig. 4, it will be apparent that the
switch track {2{’ will he moved so that the lead~
ing end !i8a of the cam follower |16 will enter
the track 121’. Coniinued rotation of the cam
118 will cause the switch track {24’ to move into
alignment with the end of the cam track {i8
adjacent the right-hand end of the track 121’.
Continued rotation of the cam {i5 will cause the
cam track {18 to controi the cam follower ({6
whereby the link {{7 moves glong its axis in a
direction toward the right as viewed in Fig. 4 of
the drawings. Upon the completion of another
revolution of the cem 1i3, the leading end (16a
of the cam follower {6 agzain effectively enters
the cam track {2’ which now is disposed in its
other position from that shown in Fig. 4 of the
drawings. Continued rotation of the cam {15
will move the switch {21 back to the position
shown in Fig. 4 so that the second revelution of
the cam {15 may ke completed with the cam foi-
lower 116 effectively moving back into the cam
track [19.

In accordance with the present invention, the
reciprscal movement of the link {17 is adapted
to control the record feeding operation as by
causing reciprocal movement of the ejector plate
40 through pivotal movement of the rock arm
or lever 28. Accordingly, the link {{7 is con-
nected to a link {23 as by means cof a pin (24,
The pin {24 is also connected to a segmental
member {25 mounted for pivotal movement
about a pivotal support which preferably com-
prises the pin 88 depending from the base (1. It
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will be apparent that, by virtue of the pivotal
movement of the segmental member 125, the
junction point of the links 14T and {23 tends to
move about the pin 88 in an arcuate manner.
In crder to guide the ends of the link 123 re-
mote fromn the point of connection with the link
11, it is provided with an elongated slot (23a.
A slidaple plate 127 is adapted fo be mounted
for sliding raovement along the angular portion

"800 of the laterally disposed frame extension

§8a. This slidable plate §27 has a downwardly
projecting finger i27a which is adapied to be
disposed within the longitudinal slot {234 in the
link §23. A suitable spring finger {28 fastened
to the frame 68 is provided with a suitable de-
tent {28c for engaging with a plurality ¢f open-
ings formed in the slidable plate {27 whereby the
slidable plate 27 may be selectively positioned
in a plurality of pcsitions.

Extending upwardly from the link 123 and
preferably formed by integral upset portions
thereof is a pair of cams 129 and 138, respec-
tively. The cam {29 is in the form of a saw-
tocth having closely adjacent cam surfaces ter-
minating substantially in a point. The cam 33,
on the other hand, is provided with an angularly
disposed cam surface porticn at the end remote
from the junction point between the links (1T
and {23 connected to an elongated cam surface
vortion providing a substantially horizontal sur-
face. These cams 129 and (30 are adapted to
selectively engage the roller §2 so as to perform
a reccrd feeding operation. Sliding movement
of the plate 127 is controlled through manipula~
tion of the button 87 which is connected to the
slidging plate 127 by means of a crank {31 and
2 rod 32 best shown in Figs. 3 and 8 of the
drawings. When the button 37 is moved to the
position marked “2” in Fig. 1 of the drawings,
the cam 138 is rendered effective by being dis-
posed beneath the roller §2. When the bhution
87 is moved to the position shown in Fig. 1 of
the drawings marked “1”, the sliding plate (27
is moved to the position shown in Fig. 8 of the
drawings so that the cam 129 is disposed di-
rectly beneath the roller §2. When the bution
87 is moved to the repeat position, the sliding
plate 127 and consegquently the link 123 is moved
to the left, as viewed in Fig. 8 of the drawings,
sufficiently so that both of the cams 129 and 133
are to the left of the roller 62 whereby they are
both ineffective to cause a record feeding opera-
tion.

It will be apparent that reeiprocal movement
of the link 123 guided by the exiension of the
plate 127 movable in the elongated slot {23a will,
when the cam (30 is effective, cause the roller
62 to be raised and consequently to move the
eiector plate 49 to release the hottommost record
from the record stack on the center post 13. Due
to the fact that two revolutions of the main cam
85 are reguired to produce one cycle of the link
123, it will be apparent that during one cycle of
the cam 88 g record is released from the record
stack but during a second cycle of the cam 88
no record is reieased since the roller 82 remains
in the raised position on the cam {38 and is not
permitted to drop down to the position shown in
ig. 5 of the drawings until the end of the second
cycle. It will be apparent that with this ar-
rangement both sides of the record moved from
the record stack will be played before another
record is released and, consequently, the nu-
meral “2” associated with the button 87 refers
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to the fact that both sides of the.record are

played.

When cnly one side of a record is to be played,
the button 97 is removed to the position shown
in Pig. 1 of the drawings whereupon the cam
129 is rendered effective. Due to the leading
and trailing cam surfaces on the cam (29, it is
apparent that the roller 62 is raised to release a
record by operation of the ejector plate 408 when
the link #30 is moved away frcm the center of
the cams 85 and {15 and the trailing surface of
this cam permits the roller 62 to move down-
wardly immediately following raising therecf.
During the next cycle of the cam 85 when the
link 123 moves toward the center of the cams
85 and ({5 the process is repeated. In other
words, a record is released from the record stack
for every cycle of the cam 85 thereby causing
playing on only one side of the disk records.
When the button 97 is moved to the repeat posi-
tion shown in Fig. 1 of the drawings, neither the
cams {29 or 139 is operable to cause movement
of the roller 62 and; consequently, no record is
rveleased. This means that the record moved
into playing position on the turntable 16 will be
replayed.

MECHANISM FOR SUPPORTING RECORDS
SO THE UNDERSIDE THEREOF CAN BE
PLAYED
In order that the bottom side of the disk record

may be played by the upwardly extending stylus

71 of the tone arm 79, it is necessary that the

record be supported for rotation in a first play-

ing position above the tone arm 78. To this
end, there is provided a plurality of substantially
identical roller assemblies {39, each comprising

a roller {48 which is rotatably mounted on sta-

tionary horizontal shaft i4{. REach horizontal

shaft (41 is connected to a rotatable and verti-

cally movable vertical shaft (42 by means of a

suitable connecting means 143. Preferably, the

vertical shaft 142 extends into a suitable open-
ing provided in the connecting member 143 and
the horizontal shaft 141 acts as a set screw en-
gaging suitable threads formed in the member

143 to clamp the vertical member 142 in position

in the member {43 thereby providing a rigid,

easily united assembly.

Each roller 148 is preferably formed of resilient
material such as rubber or the like and is free-
ly rotatable on its associated horizontal shaft
141, As illustrated in the drawings, the vertical
shafts 142 are adapted to be mounted for rotation
in suitable sleeve-like bearings (38 extending
above the base {{ at spaced points around the pe-
riphery of the turntable i8. These sleeve-like
bearings 138 are preferably adapted to extend
through openings in the base {{ for threaded
enzagement with a plurality of stationary sleeves
144 each forming a part of one roller assembly
138 for controlling vertical movement of the
associated vertical shaft 142. The lower end of
each vertical shaft or rod 142 extends into its
associated sleeve 144 beneath the base {i. In
order to guide the lower end of the rod or shaft
142 in the sleeve {44, disk-like piston members
145 are fastened for reciprocal movement with
the rods 142 within the sleeves 144. Each sleave
{44 is provided with an L-shaped slot {44g de-
fined therein, which slot comprises a vertical
portion {445 and a horizontal portion {44c con-
nected with the upper end of the vertical por-
tion 1445, A suitable pin {47 fastened to the
vertically movable and rotatable rod or shaft 142
is adapted to be disposed within the slot i44a
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of ‘L<shaped configuration. It will be apparent
that, if the pin (47 is moved upwardly in the
vertical portion of the L-shaped slot (44a, the
rollers &0 are raised a predetermined amount
above -the base {. When :the pin {47 reaches
the top of the vertical portion of the L-shaped
slot 134, it may be moved -along the horizontal
portion .f44c of this slot wherepy the vollers {44
are adapted to be rotated from the position shown
in-solid lines:in Fig. 1 of the drawings to the posi-
tion shown in'dotted lines in ¥ig.'1 of the draw-
ings. With this arranzement, it is impossible for
the rollers to pivot about the vertical shafts 142
from :the solid positions of Fig. 1 to the Jdotted
vositions or wvice versa unless the vertical shafts
{62 are raised to theiruppermost position to per-
mit the pin §47 to move into the horizontal por-
tion {44c of the L-shaped slot {44a.

For the purpose of causing vertical movement
of :the:rollers "4 as well as pivotal movement of
the vertical shafts {42, each of the roller assena-
blies /#39 .is provided ‘with a rotatable sleeve 148
adapted to be concentrically positioned with ref-
erence to the sleeve 144 as is best shown in FiT.
2 of the drawings., The rotatable sleeve {48 is
provided with an opening (48«, best shown in
the developed view in ‘Fig. 10 of the drawinzs,
one boundary of which defines an inclined -cam
surface {49, Rotation of the external siesve 148
will cause the associated pin {47 to move upward-
ly along fhe cam surface {49.s0 as to raise the
shaft {42 until the.pin {47 enters the horizontal
portion (44c of the L-Shaped slot §84q in the
inner sleeve {4, Continued rotation of the outer
sleeve {48 when the.pin [47 has .reached the
upper.end of the inclined cam surface {49 causes
the pin to move into the horizontal slot {44c in
the inner. sleeve 144 to cause pivotal movement
of the shaft.i42. The upper end of the cam sur-
face 43, best shown in Fig. 19 of the draw-
ings, terminates in a notch {56 for receiving the
pin i47. Rotation of the outer sleceve (48 .in
cither direction while the pin #47 is disposed in
the noich {58 will cause the pin {47 to move in
either direction alonz the horizontal portion
{%4c of the L-shaped slot 144z,

From the above description, it will be apparent
that a very simple mechanism is provided for
causing vertical movement of the shafts {42 as
well as pivotal movement thereof controlled en-
tirely by movement of the .rotatable outer sleeve
143.

It'is apparent that the three rcllers {40 of the
roller assemblies (39 must ‘be .simultaneously
rendered effective or ineffective to support a
record above the turntable and to this end each
of the sleeves {48 is provided at.its lower end
with a gear or sprocket {52. Preferably these
sprockets (82 are suitakly welded .or otherwise
fastened to the rotatable cuter slesves 48 and
are interconnected by any suitable driving means
as, for example, the metallic belt 153, provided
with perforations 54 for engazing the teeth of
the sprockets {52.

The outer sleeves {48 with the attached sprock-
ets 152 are preferably maintained in rotatable
position on the inner sleeves (44 by means of
annular members {56 fastened to the-sleeves. 144
by suitable set screws or the like. To provide
rizidity and additional support for the lower ends
of the inner sleeves {44, the annular members
188 are preferably interconnected by suitable rods
157 which may be threaded into the annular
members or fastened thereto in any suitable mem-
ber. Preferably the annular -members 156 are
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fastened to the rods:157 'to form a unit which is
then slipped onto the lower ends of the inner
sleeves {44 and fastened thereto.

ROLLER ASSEMBLY OPERATING .MECHA-
NIsM

It will be understood that only when it is de-
sired to play both sides of a disk record is it neces-
sary for the rollers {40 to be moved to a position
for supporting a ' disk record in the manner indi-
cated in Fig. 13 of the drawings. ‘Consequently,
it-is only when the button 97 is moved to position
“2” that the rollers {40 should ke in other than
the position indicated in solid lines in Fig. 1 of the
drawings. To this end, the outer sleeve {44 of one
of the three roller assemblies such, for example,
as the outer sleeve (44 of the roller assembly ad-
jacent the stand .22 is provided with a gear 160
integrally formed with the sleeve 144 adjacent the
lower end thereof, which gear is adapted to be
engaged with a segmental gear 161 pivotally
mounted about the pin 88 depending from the
base 1.

The segmental gear 161 is provided with an ex~
tension 161¢ which is adapted to be engaged with
a shoulder (62¢ on a link (62 pivotally mounted
as indicated at {84 to the piate 81 for supporting
the rotatable cam 8% as described above. When
the shoulder (62a of the link or lever 162 is in en-
gagement with the extension (6la¢ of the seg-
mental gear 51, as indicated in Fig. 8 of the
drawings, the segmental gear 161 is maintained
in a stationary rosition. To control the position
of the lever or link 162, it is connected by means
of a rod {88 with the crank (31 fastened to the
manual control buton 7. When the control but-
ton is moved to the “1” position, as shown in the
dravwings, the shoulder {62 is in engagement with
the extension 16ia of the segmental gear 151
whereby the segmental gear cannot operate and
the rollers 140 are maintained in their solid line
positions shown in Fig. 1. of the drawings. The
end of the rod 169 extends into an elongated siot
{820 in the link {62 so that, even when the but-
ton 87 is moved to the repeat rosition, the link
{82 remains in the position shown in Figs. 3 and
8 of the drawings effectively locking the seg-
mental gear (6{ in the position shown. The slot
i32b merely provides a lost motion connection to
permit movement of the button 97 {o the repeat
position without changing the position of lever
i82.

When the button 97 is moved to the “2” posi-
tion, the rod 185 causes the link (62 to move so
that it is free of the extension 16{¢ of the seg-
mental gear {61 whereupon pivotal movement of
the segmental gear 151 about pivot pin 82 is pos-
sible. Under these conditions, the segmental
gear 16( is adarted to be driven by the segment
125 by means of a pin 188 extending upwardly
from the segmental gear 181. The segment (25
is provided with a spring biased dog 169 pivotally
mounted thereto by means generally designated
as §70. A suitable spring normally biases the dog
169 against a stor 171 which is preferably an up-
set portion of the segment (25. A plurality of
ears 113 is provided on the dog 169 for selectively
holding the end of the tension spring 1712 and
variably controlling the tension thereof. The
end of the dog 168 is adapted to engage the pin
188 and if the gear segment 164 is free to pivot
about pin 88 the dog 189 causes the segment 125
and the segmental gear 161 to move as a unit.
‘When the shoulder 152¢ effectively locks the gear
segment. 61 in the position shown in Fig. 8 of the
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drawings; the dog 189.1s adapted to-slip by thé pin:
168 during reciprocal movement of the links {1 71:
and {23, ‘Thesegment {25 is provided with'an:-ex«
tension 28z which engages.the pin. 1680 return:
the gear segment {81 tc its initial position, shown.
in Pig. 8 of the drawings, with the segment:25:
when the gear segmeni 161 has pivoted:to.its:
maximum extent in a countercicckwise. direction:
about the pin:88 gs-viewed in Fig. 8 of:the draw-.

ings.. The gear segment 161 is also.provided
with a downwardly depending stop:or::shoulder
member {615 which may comprise s downwardly
extending pin or an integral portion such as:is
illustrated in the drawings. . This downwardly exs:
tending shoulder {6ib:is adapted to:control the
tone arm when the underside of a disk record:is:
being played as will be deseribed hereinafters .

It will be apparent that, when the underside
of g record-is fo be played by the stylus 1{.ofthe
tone arm 74, a reverse rotation of the record:must:

be: provided as contrasted with tha retationof the

record on the turniable when reproduction theres:
of is obtained by the stylus 2. Theirollers 149
are-adapted to engage the turntahle 16-or. any
records dispesed thereon whereby rofation.of sucly
rollers is obtained. . If.a record 11" were dis~
posed on. the upper portions of:the roHers 49
when they are in engagement with: the turntable
or:any records disposed onthe turntable 16 as in=
dicated in. Fig. 13, ‘then it :is obvious that .such
record 17V willirotate-in a direction opposite:to
the .direction.of rotation. of the record (1:on the
turntable. .

TONE ARM CONTROIL MEANS

From the above diséussion, it is apparent-that:
the tone arm 70'must effectively. assume :threé:
positicns solely with respect.to the vertical:during
the operaticn..of the record changer. First:of
all when the stylus 72 is in .engagement with
the .upper- surface .of .a record .disposed: .on the
turntable 6, ‘it 'is necessary for .the tone.arm
to: have what :might be defined as.a lowermost
position indicated in Fig.: 11 of the drawings:
Alzo, the tone arm must have an intermediate
position when it ‘is out of :engagement with the
recoxd ¢n:the turntable and also-out:of:engages
ment with a record.disposed on :theé-rollers::{40:
as.is 'shorn in Figs. 1 and 12; for example!:.In
addition, the tone arm. musi-have a thitd posi=
tion: for engaging the underside of the disk recs
ord for reproduction thereof in:.the manner giss
closed: in-Fig, 13: of the:drawings: . To accon:
plisfi this purrpose;.the fone: arm-raise p'n :8¢
does not engage the rim-82.0f the cam -85 as in:
the aubtomatic phonographs disclosed -in:the cos
nending:applications referred:to-above. Instead,
hgawever, there is provided  a :pivotal.assembly.
{81 which is .pivotally: mounted:to.a suitable U<
shaped bracket §84: fastened: to.the underside of
the base {1i. 'The U-shaped bracket 18} haslat~
erally extending vortions;i82.for:supporting.the
pivet pin 183 for the pivetal assembly 188:: . The
pivotal assembly §80-includes & finger 180a sup-
porting :a pin 184 adapted:to ride . on -the.rim
32:of the cam. 85:
sembly: ¢88 includes a finzer 482b for. support=
ing the bottom end.of the tone:armuraise:pin
83: . With :the portion .of.the: pivotal:assembly

described thus-far; two of the three:positions:of
the. tone arm 18 are-obtained. . ‘When :the. pin:
{84, is on the well portion: £2a. of the rim §2; then

the.pivotal-assembly. 88:is:in its:lowermost posi~

tion,as: shown in:Fign 2 of: thedrawinegs, and
thestone arm:10:is permitted:to:move to its:lowers:

In: -addition; the: pivotal:as=
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most position-shown-in-Fig. 11:s0 -that the stylus:
12:i5 free:to-engage the greoves defined in the:
upper-surface -of .therrecord. such as 17 on the
turnfable 46: When the cam: §5-rotates so that.
the! pin:184: moves onto the” highest portion: of:
thecrim: 82, then the tone-arm-raise-pin is moved:
so:thag:the tone-arm- 718 assymes an intermedi«:
ate:rposition, such as -is Mustrated-in. Fig. 12:of
the drdwings, which: is the position assumed-by:
the itonesarm-atrall: times when: i is not. in en=
gagement: with eitherthe upper surface or-the:
undersurface of a record in one of the two play-
ing:posifions.: . Inithis .intermediate  position -of
the tonenarm 18 :the adjustakble means 82 is in
engagement-with the lever 83 and the weight: of
ther tonearm:is supported by the means 82:

‘When:the lever:82. is pivoted .away from the stop
184, then-the spring. 81 is tensioned and urges
the: tone arm-upwardly to:ensage the stylus:.

atydfihe uncderside: of:-a zecord: The spring 84%
is a counter-balance spring for the tone arm: 40
adjust the playing pressure of the stylus or needle
72 so that the weight is proper when the tone
arm comes down. to the top surface of a record.
- Torcontrol the tone arm in its uppermost po-.
sition indicated in:¥Fig. 13 of the drawings, the
pivetal- assembly 180: is: provided with: an. up«
wardly: extending- portion. 180¢: which is:con=
neected: to'a lever: {87 throvgh-a rod. i85 and a
suitable lest motion connection which may coms
prise:a pair of displaced nuts. 1388 and 189 dis=.
posed.on the.rod- 188 on either side of an open=
ing. in: $he pivotally mounted.lever 181 through
which the rod. 188 extends.: The lever-or. link

. 183-is:also pivoted about: the:pin 88 preferably

bengaththe.segmental gear §{5{. 'The down=
wardly depensing:choulder {6ib of the segmen=
tal:gear 181 is adarted to engase the pivotally
mounted:lever: 87 just prior to the final inward
and-downward- movement of the rollers [40-to
the positions ‘ndicated in Fig. 13.0f the draw=
ings. - This oneration: of ‘the smmentf/zl gear:- 61
moving:the:link 187.in s counter-clockwise di=
rection, asviewed in: ng 8 of the drawings; causes
a cloekwiss pivotal movement of: the-pivotal -ass
semhly-188. as viewed. in F'g. 2, so.that the.fin«
ger-480b-raises- the tone.arm raise pin 80:%0" its
maximum: extent causing the -stylus 71 to- en=
gage.the grooves defined: in the underSIde,_,Qf‘.the
re_c,qrd:-:l’l{ ’* rotatable by-the rollers-#40 in a di-
rection..opposite to: the direction of rotation .of
the.furntable 18: The spring 8! ensures the de-
sired upward force applied to the tone-arm-70:

TONE ARM TENSION CONTROI;"

At.is, of course, desirable that. the effective en=
gagement of therecord: by the stylus ¥1.is the
Same- in::every-respect: as. the effective  enzage=.
menu of the record with the stylus 12 so. that:no
variation in fhe:reproduction is;ocecasioned: de=
p@nding:;upqn whatever: the record is played:on
the turntable:i8-or on the rollers; 148. . Since the
records.. rotate. dn; the .reyerse -direction: when
played:.on-the upper:face:than when played on
the-lower: face: while employing the same téne
arm;:it is.apparent that-the force applied:-to the
tone.arm-by the sound: groove in rotating. with
refergnce:to.the stylus 7i would: tend. .to .move
the fone arm 70 outwardly, .whereas. . with refer-
encerto:the stylus 72 would tend to move the tone
armosinwardly: « To equalize .this effect, it ig;de~
sizable, when-the fone arm is in its playing. po-
sitlon zindicated In. Fig: 13.0f ihe drawings; -to
apply:a glight inward-force, thereto so as:to ap~
proximate.the .condition when playing. the. upper
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face of a record as indicated in Fig. 11 of the
drawings. To this end, there is provided a ten-
sion applying means in the form of a tension
spring (90 having one end thereof connected by
a suitable means indicated at 191 to a projection
78¢c of the secondary tone arm 1¢. The other end
of the tension spring 198 is adapted to be con-
nected to g suitable cord or wire 192, which cord
is adapted to be wrapped around a pulley (93
fastened to the upper end of one of the rotata-
ble outer sleeves {48. When the vertical shafts
142 are rotated so the rollers (40 are in their
inward position, as shown in Fig. 13 of the draw-
ings, the cord 182 is wrapped around the pulley
183 so as to increase the tension of the spring
190 tending to pull the tone arm toward the
center post 13. With this arrangement, the re-
production is substantially identical whether the
record is played on the under face or the up-
per face thereof as indicated in Figs. 11 and 13,
respectively.

AUTOMATIC STOP

It is desirable that, when the last record has
been moved away from the shoulder {5 on the
center post 13, the automatic phonograph is
conditioned so that it stops upon the complete
reproduction of this record. In accordance with
the present invention, there is provided an auto-

matic stop which in many respects is very simi-

lar to the automatic stop disclosed and claimed
in my prior copending application, Serial No.
727,363, filed February 8, 1947, now Patent No.
2,529,474, and assigned to the same assignee as
the present application. Where an automatic
stop is associated with a record changer which
plays both sides of the records without revers-
ing the records manually, it is apparent that
means must be provided to prevent stopping the
phonograph until both sides of the last record
have been reproduced.

As was described in connection with the rec-
ord feeding mechanism, part of the automatic
stop device of the present invention comprises the
pivotally mounted members 33 and 24 mounted in
recess 32 in the ledge or shelf 27. As was de-
seribed above, the weight of the record whose
peripheral edge rests on the shelf 27 biases the
portion 33c or the portion 34c of the members

33 and 34, respectively, downwardly so as to raise ;

the rock arm 29 to the position shown in Fig. 5
of the drawings, the slot 39 in the rock arm 29
permitting such movement. In accordance with
the present invention, there is provided a sliding
plate 206 mounted for sliding movement in a
pair of opposed notches 22¢ and 22b defined in
the lower end of the stand or post 22. One end
of the slidable plate 260 is provided with an up-
turned portion 200¢ which limits the slidable
movement thereof in one direction. The other
end of the slidable plate 209 is connected by
means of a tension spring 281 to the end of the
channel member (4 welded or otherwise fastened
to the undersurface of the base {! to provide
rigidity thereto. It is apparent that the spring
2081 biases the slidable plate 200 to the position
shown in Fig. 5 of the drawings whereby the up-
wardly extending portion 280q thereof is engaged
:with the exterior wall of the stand or post 22.
The plate 200 is also provided with an opening
of generally rectangular configuration, desig-
nated at 202 in Fig. 5 of the drawings, which
opening is of sufficient size to permit the rock
arm 29 to extend therethrough when it is per-
mitted to move downwardly by the members 33
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and 34 and the slot 30. When the rock arm 29
moves to its lowermost position limited by the
upper edge of the slot 30, the lower end thereof
extends into the opening 202 so that subsequent
moevement of the rock arm 29 by virtue of raising
of the roller 62 will not only cause reciprocal
movement of the ejector plate 40 but will also
cause sliding or reciproeal movement of the plate
200 against the bias of the spring 201.

For the purpose of employing such sliding
movement of the plate 200 for stopping the op-
eration of the automatic phonograph there is
provided a rod 203 having a laterally projecting
portion 203a at one end thereof extending down-
wardly through an opening in the end of the
plate 200. The rod 203 extends along the edge
of the strengthening flange i4 and the other end
thereof is also provided with a downwardly ex-
tending portion 263b which is adapted to be in-
serted in a suitable opening in a bell-crank 204
pivotally mounted, as best shown in Fig. 5 of the
drawings, to one of the depending posts such as
88a from the base {{. This bell-crank 204 is
provided with a short arm 264¢ which contains
the opening for receiving the end 2030 of the
rod 203. The bell-crank 2064 is also provided
with a long arm having a right-angled flange
204p which extends over the upper surface of
the rotatable cam 85 in fairly close relationship
thereto as is best shown in Figs. 3 and 5 of the
drawings. Normally, the tension spring 201
moves the bell-crank 204 to the position shown
in Fig. 3 of the drawings so as to be entirely
clear of an upwardly projecting pin 205 formed
on the upper surface of the cam 85. With the
flange 204b of the bell-crank 204 in the position
shown. in Fig. 3 of the drawings, the pin 205
moves behind the flange 204b, as viewed in Pig.
5 of the drawings, so as not to affect or move
the bell-crank 204 in any manner. If, however,
the slidable piate 200 is moved to the left, as
viewed in Pig. 5 of the drawings, against the
bias of spring 2061, the rod 203 is moved so as
to pivot the bell-crank 204 in a counterclockwise
direction, as viewed in Fig. 3 of the drawings,
into a position so as to be engaged by the pin 205
during rotation of the main cam 85, thereby
causing further pivotal movement of the bell-
crank 204 as the pin 205 moves along the flange
204b. As illustrated in Fig. 3 of the drawings,
the bell-crank 204 is also provided with an arm
204c which is connected by means of a suitable
link 206 with the lever i0f. This connection be-
tween the link 206 and the lever (01{ is illustrated
as of the lost motion type comprising a pin and
slot connection specifically designated at 207
and 208, respectively. With this arrangement,
it is apparent that pivotal movement of the
bell-crank 284 through engagement with the
pin 205 causes pivotal movement of the lever 101
to operate the switch 91 to the “off” position
thereby shutting off the motor 90 and stopping
the automatic phonograph.

For the purpose of guiding the rod 203 in its
reciprocal movement along the flange (4 there
is preferably provided a plurality of downwardly
projecting members i4a and (4b. These projec-
tions (4a and 14b are preferably cut-out portions
of the flange {4, which is clearly apparent from
Fig. 3 of the drawings. With the arrangement
disclosed, it is clear that the assembly operation
of the gutomatic stop mechanism is very simple
since the rod 203 is merely inserted in the open-
ings in the members 200 and 204 which it inter-
connects. The rod 203 cannot move out of posi-
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tion 'dué to-its closé proximity to the undetside
of :the base {1 ‘and ‘also by virtue of the-down=
wardly projecting meémbers (4a and 14b.

When the automatic phonograph of the pres-
ent invention is set to play only one side of the
record, it is apparent that a recotrd feeding opera«
tion causing yetiprocal movement of ejector
piate 40 ceceurs for évery rotatien of the cam 85
8inge the reciproedlly movable camn 129 causes
raising «of the rollef 62 twice during each cycle
cf theeam {15. ‘When the last record of the rec-
ord ‘stack has moved onto the turntable under
such cohditions, the rock aim 2¢ moves down-
wardly into the opehiig 282 it ‘the plate 288 so
that a subsequent record feeding operation will
calise ‘moverient of the rod 263 sud the bell-
eratik 204 so-that it can bé actuabted by the bin
205 to stop the autorndtic Phonogtaph at af in-
termediate point during the record changing cy-
éle. It Will be understeod that the pin 205 is
g0 positioned oii thé upber sutiace of the cam B8
#8 o0 stod the phonosraph when ‘the tohs afin
19 is swung -to ‘ah oubward positich cléar of the
turntable 18 whereupsn tha records disposéd-on
the tiitnitdble may be freely removed withoub
interferer.ce By the tone arm T8.

When the tecord chaniger 10 is opstratéd with
the biitton 87 moved $o position “2” for playing
both -gides of the records in sucesssion, it is ap-
parent that the cam 130 is rendered effective with
vespect -to the roller-§2. Under these-conditions,
when the last record from thé recovrd stack i§ ¥e-
leased ‘it of -couise is released to fall orto the
upper surfaces of the rollers 148 which Lave
nioved inwardly in a mmahner -described above.
The rock arm 29 is pivoted into engasement with
the right-hand edge, ss viewed in Fig. 5, of the
openihg 40d defined in the ejector plate 48 and
also the rock arm 29 is pivoted so the lower
end moves to ifs extreme left<hand position 4as
viewed in Fis. 5. Ih this position, the rock arm
29 is wedged so that it cannot tove downwardly
éven though, when the last record is moved from
the -vecord stack, the members 33 -and 34 will
pertiiit downward movement theréof. Also, thé
opéning 202 is preferably -constructed §o that,
when the lower end of thé rock arm 28 is pivoted
t6 ‘its extreémie left-hand position, g viewed in
Fig. 5 of the drawings, it encages the edge of the
opening 262 in the slidable pla’ce 290 so that
dowhward movement thereof is prevented.  Conis
seqtiently, even thotgh the ldst record has moved
away from the record stack and specifically off
from the Shoulder 15 ¢f theé record post 13, tie
tock arm 29 does not drop to its position effec-
tive to move sliding plate 280 upon subsequent
operation therécf. Conséequently, the underside
of the last record from the record stack is played
through engagement of the stylus 11 with the uh-
derside thereof ahd, upon completion of such
playing, the record changer is cycled again caus-
g the rock arim 29 to move back to its initial Do-
gition, and the record which has been rotating in
g reverse diréection on the upper surfaces of the
rollers {49 is permitted to drop down onto the
Teeords on the turiitable 16. Following this op-
eration, the rock arm 28 is permitied to move
downwardly and upon completion of the playing
6f the upper surface of this vecord the auto-
matic phoniograph is-stopped through operation
of thé stop: mechanism deseribed in detail above.

When'the underside of 4 record is being played
and there - is ng record resting on the membeérs
33 or 34, it is noted ‘that the -leaf sbring 66 acts
on the rock arm 29 to prevent it from falling
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dowh. The &pring 86 is muaintalned if ténsion
for this purpose when the .roller 62 is riding on
the cam 130. ]

As was pointed out above the stop tmechanism
stops the automatic record changer -at an inter-
mediate point during the recéord c¢hahging cycle
50 that the tone arm is free of the turntable. It
is of couise-desirable that the pivotally mounted
roller assemblies 139 including the rollers 148
are also .free of the fturhtable under thesé con-
ditions .so as to assume the 5olid line positions
of Pig. 1.0f the drawings. {Under these condi-
tions .it may be -desirable to provide means for
ensuring that this takes place. This is not shown
in the drawmgs but it-will be understood that any
suitable means for holdxng the segmental gear
{61 in the position shown in. Fig: 8 of the draw-
ings under these cond1t1ons will ‘ensure that the
rollers 14D remain in ‘the solid line positions
shown -in Fig. 1 of the §rawings. It will ‘be
understood, therefore, that dbwnivard movement
of the rock arm 29 may be employed ‘to ‘catse
a .suitable ‘means -to move -into interfering posi-
tion with the sesmental gear 161,

OPERATION

In view of ‘the detailed deseription ineluded
above, the operation of the automatic phonograph
{8 of the present invention will be apparent to
those skilled in the art. However, the operation
of theé automabic phonograph will be considered
with respect to the three positions.of the con-
trol button 91.

(@) Control Button 97 moved to position 1" &s
snown in the drawings

Under these conditions, ‘the link or lever 182
has its -shoulder '162¢ ifi engagement with the
extension 16ia of the segmeéntal gear 161 there-
by effectiveély locking segmental gedr 161 against
movement so that the roller assemblies includ-
ing the rollers {40 are maintained -in their solid
line position -shown 'in Fig. 1 of the drawings.
This, 6f course, is desired when only the upper
sides 0f the records are to be played. Also, this
position of the button 97 tenders thée cam 129 ef.
fective with respéct to the roller 62, During &
record playing operation then, the automstic
blionograph of ‘the ‘present inventioh is in the
condition ‘shown in Fig. 11 of the-drawitigs and
the pivotal assembly 80 is in the position shown
in Fig. 2 'of the dfawings ‘50 that the tone arm
70-is in its Jowermost position and the stylus 12
is effective to engage the grooves on the uppser
surface '6f the topmost record én the turntabls
i6. Upon completion of the bPlaying of this side
of the record, the tone -arm 79 has moved in-
wardly toward the c¢eénter post 13 to & suffitient
extent so that ‘the tripping mechanism, inciud-
ing the portion 78b of the Secondary tone afm,
causes pivotal movement of the lever 199 with
consequent release of the latching means to rén-
der the pinicn 83 effective to drive the cam 85.
Each eyele of operation of the cam 85 by virtue
of the cam 129 will cause the ejector plate 49 to
release ‘a.record from the record stack which is
played on only one side:4nd; when the last vec-
ord has dropped ontothe turntable and is played,
the automatié stop-mechanism -described abovs
is-rendered effective t6 stop the redord changer
by deéetriergizing ‘the mdtor 90 -as well 48 rendérs
ing the driving mechatriism- for the turntable IE
arid the eam 85 ineffedtive.- :
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(b.) When the button 97 is moved to the “R”
. or repeat position

Under these conditions the link 162 still has
the shoulder 1624 in engagement with the exten-
sion i6fa of the segmental gear 161 so that the
roller assemblies 139 comprising the rollers 140
are rendered ineffective and are mainfained in
the position shown in solid lines in Fig. 1 of the
drawings. Consequently, repeat operation only
occurs with respect to the record on the turntable
16. The repeat operation is caused solely by the
fact that no cam means is effective to operate
the roller 62 and, consequently, no record is
moved from the record stack under these condi-
tions. The operation of the mechanism other-
wise is exactly the same as when the button 97 is
moved to the “1” position, which is the position
for playing one side only of the records.

(c.) When the button 97 is moved to the “2”
position for playing both sides of the records
in succession

Under these conditions the cam 138 is rendered
effective to engage with the roller 62 and the link
162 is moved away from the segmental gear {61
so that the latter is free to pivot about its center
of rotation 88. By virtue of the construction of
the cam 30, the ejector plate 40 is effective to
move a record from the record stack once dur-
ing every cycle of the cam 115 but, since the cam
115 makes a complete operation only once dur-
ing every two cycles of the cam 85, it is apparent
that the ejector plate 40 is effective to move a
record from the record stack only once during
every two cycles of the cam 85. ‘Under these con-
ditions, operation of the record changing mech-
anism causes reciprocal movement of the link 123
and pivotal movement of the segment 125 which,
by virtue of dog 169 and pin 168, causes pivotal
movement of the segmental gear {61, Such op-
eration causes the pivotal movement of the roller
assemblies through rotation of the vertical shafts
142 from the position shown in Fig. 11 of the
drawings to the position shown in Fig. 12 of the
drawings where the rollers 148 are in their up-
permost position by virtue of the fact that the
pin 147 moves along the horizontal portion 144c
of the L-shaped slot 144q in the inner sleeve (44.
Simultaneously with the pivotal movement about
the vertical shafts 142 of the roller assemblies,
the record ejecting mechanism including the
plate 40 causes a record to be moved free of the
shoulder 15 of the center post 13 to drop onto
the rollers 140 while in their inward but upper-
most positions as is clearly shown in Fig. 12
of the drawings. Under these conditions, the
tone arm 70 is still in its outward position clear
of the turntable {8 and the records both in the
record stack and on the furntable. Continued
rotation of the cams 85 and {15 causes continued
rotation of the outer sleeves {48 of the roller
assemblies {39 so that the pins {47 enter the
vertical portions 144b of the L-shaped slots 144a
permitting the roller assemblies 139 and specifi-
cally the rollers 140 to move downwardly to the
position shown in Fig. 13 of the drawings so as
to drive the record 17’’’ on these rollers by en-
gaging the rotating turntable or the records ro-
tating with the turntable. It is apparent that,
under these conditions, this record {7’’’ rotates
in a. reverse direction with respect to the rota-
tion of the turntable or the records on the turn-
table. Since the rollers 140 are made of material
such as rubber or the like, sufficient frictional
engagement is assured to provide the desired
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driving operation thereof. The cam 85 c¢auses
the tone arm 70 to swing into playing position
and, just before the cam 115 has reached the end
of its cyclic operation and the segmental gear 161
has reached its extreme position following coun-
ter-clockwise rotation from the position shown
in Fig. 8 of the drawings, the projection 151b
thereof engages the end of the lever 187 to pivot
it in a counter-clockwise direction, gs viewed in
Fig. 8, about the pin 88 so that the pivptal assem-
bly 180 raises the tone arm raise pin 80 and con-
sequently the tone arm 79 to the position shown
in Pig. 13 of the drawings whereupon the stylus
1t engages the grooves on the underside of the
record I7"".

Upon completion of the playing of the under-
side of the record {7’’’, the record changing cycle
is again initiated through operation of the lever
199 and, during the second half of the cyclic op-
eration of the cam 115, the link 123 moves back
to the original position shown in Fig. 5 of the
drawings. No record, however, is released from
the record stack. The segmental gear (61 re-
turns to its original position through operation of
the extension i25a¢ of the segment (25 engaging
the pin 168. Such movement of the segmental
gear causes the roller assemblies to move in a
vertical direction to the position shown in Fig. 12
of the drawings. The projection 181b of the seg-
mental gear (61 also permits the pivotal assem-
bly 180 to move to the intermediate position
where the pin 184 is engageable with the rim 92
so that the tone arm is in its intermediate posi-
tion, such as is shown in Fig. 12 of the drawings,
whereupon the tone arm is free to swing out-
wardly from the center post (3. Continued ro-
tation of the cam |45 causes the roller assemblies
139 to move to the solid line position shown in
Fig, 1 of the drawings so that the record 17"’
supported thereon drops onto the turntable 16
whereupon during the next cycle of operation the
top surface of this record is played. It should he
noted that, while the tone arm was in the posi-
tion shown in Fig. 13, the tension control mecha-
nism including the tension spring (83 provides
increased tension on the tone arm tending to pull
it in an inward direction to counteract the effect
of the sound sgrooves tending to move the tone
arm outwardly.

It will be apparent from the above description
that there has been provided a new and improved
automatic phonograph capable of playing both
sides of disk records in succession if desired which
is of a size no greater than that required for con-
ventional center post drop automatic record
changers now in extensive use. Furthermmore, a
very simple and foolproof mechanism is provided
which permits any desired manual operation of
the phonograph as well as automatic operation
permitting rejection of any records, repeating of
the records and playing of the records either on
both sides or only on one side as desired. Auto-
matic stop means are provided for stopping the
phonograph when the last record in the record
stack has been reproduced with the parts thereof
in position so that free access to the turntable
is provided.

Although a preferred embodiment of the pres-
ent invention has been disclosed in complete
detail so as to ensure a complete understanding
of the present invention, it is contemplated that
details oi the disclosed structure are capable of
modification and that other applications and
features of the invention may occur to those
skilled in the art. Hence, it is intended in the
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appended claims to cover all such modifications

and changes as fall within the true spirit and
seope of the present invention.

What is desired to be secured by Letters Patent
of the United States is:

1. In an aubtomatic phonograph including: a
record changing mechanism, means for support-
ing a stack of unplayed records above said turn~
table in a record: stack, a main rotatable cam,
means- for rotating said cam one revolution
during each record changing cycle, means: in-

cluding a cam follower and auxiliary rotatable

cam mounted on said eam capable of causing

said cam follower to complete one cycle of move-"

ment thereof during each two revolutions of said
main cam, and means including two reciprocat-
ing cams and means selectively to engage -one or

the other of said rec1procat1ng cams w1th said:

auxﬂlary cam, each of said rec1procat1ng cams
being effective when so engaged for rendermg
sgid auxﬂraly cam ef’ectlve to release one record
from said record stack selectlvely e1ther during

every revolutlon of sald main cam or for every :

two revolutlons of said main cam.

2 In an automatrc phonoeraph including a
rec rd changlng mechamsm means for support-
ing a gtack of unplayed records above said turn-
ta,ble i a record stack, & main rotatable éam,
means for rotatlng sa1d cam one: revolutmn
durmg ea,ch record chanumg cycle, an auxﬂzary
rotatable cam mounted on sald main cam, a cam
follower for sald o,u*nhary cam adapted to remp—
rocate in a s1ng1e cycle of movement once dunn<r
every: two revolutions of said mazin cam, and
means. responsive to the rec1proca,l movement of

10.-

20

25

30

said cam follower comensmg a pair of recipro- -

cally movable cams for releasmg a reoord from
said record sta k means for enﬂfegmcr one or the
other of sald remprocally mova,ble cams with said
cam follower for selectlvely rendermg one of said
pair of cams eﬁectlve to 1elease a record from
sajd record stack for every revolutlon of said main:
cam, or %o release 2 record from said recerd
stack for every two revolutlons of said main cam.

3. In an automatic phonograph mcluclmg a
re.,ord changmg mechan‘sm means for support-
ing a stack of unoleyed records ebove said furn-
taole in a record stack, a main rotetable cam,
means for rotatmg sald cam one revolutmn
durmg each record chancrmcr cycle, an aux1l1ary
rotatable cam mounted on nald main cam, a cam
Iollower for said aumhary cam adapted to recip~
rocate in a. smele cycle of movement once during
eysry two revolut1ons of sald main cam, and
means. responsive to the rec1proca1 movement of
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cam follower comprising a pair ‘of 1ecrpro- i )

cally moya le cams for releasmc a record from -
said record stack, and means for engagmg one

or the other of sald recxprocally movable ’ cams
w1th said cam followel for selectwely rendelmv
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one of sald pair of cams effective to release a

record from said record stack one of said’ recip-

rocally movable cams peing constructed to oper-

ate the changlng mechanlem to release a record
during every half cycle of movement thereof,

while the other of said reciprocally ; movable cams
is' ec nstructed to operat° the changlng mecha- ;
msm to release one record dunng every cycle of °

movement thereof
4. Tn a disk record player, means adapted to
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support & record for rotation in a horizontal -

blane, comprising a roller arranged to rotatably

engage and. support sa,1d record means for ro~ -
tatmg said roller to rotate a record supported -

thereon, a. pickup unit adapted $o cooperate with: .

straining said shaft to rotating
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one. face: of a record while supported on said
roller, means for raising and lowering said roller
and for swinging said roller to and from a record
supporting position comprising a vertical shaft

~ connected to said roller, means for supporting

said shaft, said supporting mesns inecluding g
sleeve surrounding said shaft in which ssid shaft
can both rotate and slide, guide means restraining
said shaft to vertical sliding motion except in
o, vertically extended pogition and sadditional
guide means restraining said shaft to rotating
motion in said vertically extended position, said
guide means being arranged to permit vertical
movemens thereof only when swung oub of said

- record supporting position and to permit pivotal

movement thereof only when in its uppermost
position, and a second rotatable sleeve surround-
ing said first-named sleeve and having means
for causing such vertieal and pivotal movement
of said shaft.

5. In o disk record player, means adapted to
support a. record for rotation in a horizontal
plane, comprising a roller disposed for rotation
on o horizontal shaft and arranged to rotatably
engage and support a disk record, means for
rotating said roller on said shaft to rotate said
record, a pickup unit adapted to cooperate with
one face of a record supported on. said roller,
means: for raising and lowering said horizontal
shaft and for swinging said horizontal shaft to
move said roller to and from a record supporting
position comprising s vertical shaft supporting
said horizontal shaft on the upper end thereof,
means for supporting said vertical shaft, said

. supporting means including a sleeve surrounding

said shaft in. which said shaft can both rotate
and slide, guide means restraining said shaft to
vertical sliding motion except in a vertically ex-
tended position and additional gmde means re-
straining said shaft to rotating motion in said
vertically extended position, said guide means:
being arranged to permit vertical movement
thereof only when pivoted so that said roller is
out of said reeord supporting position and to
permit pivotal movement thereof only when in
its: uppermost position, and a second rofatable
sleeve surrounding said first-named slesve and
having means for causing such vertical and
pivotal movement of said shaft.

6. In a. disk record player, means adapted to
suppart a record for rotation in a horizontal
plane, comprising a plurality of rollers arranged
to. rotatably engage and support a record ab
spaced points thereon, a horizontal shaft for each
of -said rollers, means for rotabing at least one
of said rollers on its horizontal shaft to rotate
a record supported thereon, a pickup unit adapt-
ed to cooperate with one face of a record while
supported on. said rollers, means for raising and
lowering said rollers and for swinging said hori-
zontal shafts and said rollers to and from record
supporting positions eomprising a vertical shaft
connected to each horizontal shaft, means for
supporting each of said vertical shafts, said sup-
porting means including a sleeve surrounding
said shaft in which said shaft can both rotate
and slide, guide means restraining said shaft to
veriical sliding motion except in a vertically ex~
tended position and additional guide means re-
motion in said
vertically extended position, said guide means
being arranged to permit vertical movement
thereof only when swung to their non-record
supporting positions and to permrt plvotal mgve-
ment thereof only when in their’ uppelmost pOsi-
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tions, a second rotatabls sleeve surrounding raid
first-named slesve and having means for each
of said vertical shafis for causing such vertical
and pivotal movements thereof, and means for
causing simultaneous movement of each of said
second rotatabkle sleeves.

7. In a disk record player, means adapted to
support & record for rotation in a horizontal
plene, comprising a plurality of rollers arranged
to rotatably engage and support a record at
spaced points thereon, a horizontal shaft for each
of said rollers, means for rotating at least one
of said rollers on its horizontal shaft to rotate
8 record supported thereon, a pickup unit adapt-
ed to cooperate with one face of a record while
supported on said rollers, means for raising and
lowering said rollers and for swinging said hori-
zontal shaft and said rollers to and from record
supporting positions comprising a vertical shaft
connected to each horizontal shaft, means for
supporting each of said vertical shafts, said sup-
porting means including a sleeve surrounding
said shaft in which said shaft can both rotate
and slide, guide means restraining said shaft to
vertical sliding motion except in a vertically ex-
tended position and additional guide means re-
straining said shaft fo rotating motion in said
vertically extended rposition, said guide means
being arranged to permit vertical movement
theerof only when swung to their non-record
supporting positions and to permit pivotal move-
ment thereof only when in their uppermost posi-
tions, a second rotatable sleeve surrounding said
first-named sleeve and having means for each
of said vertical shafts for causing such vertical
and pivetal movements thereof, and means for
causing simultaneous movement of each of said
second rotatable sleeves comprising a sprocket on
each of said second rotatable sleeves and a flexi-
ble driving member interconnecting said sprock-
ets.

8. In a disk record player, means adapted to
support a record for rotation in a horizontal
plane, comprising a roller disposed for rotation
on a horizontal shaft and arranged to rotatably
engage and suppoert a disk record, means for ro-
tating said roller on said shaft to rotate said rec-
ord, & pickup unit adapied to cooperate with one
face of a record supported on said roller, means
for raising and lowering said horizontal shaft
and for swinging said horizontal shaft to move
said roller to and from a record supporting po-
sition comprising a vertical shaft supporting
said horizontal shaft at the upper end thereof,
a pin extending laterally from the lower end of
said vertical shaft, means comprising a station-
ary sleeve having an inverted L-shaped slot
therein for rsceiving said pin to support said
vertical shaft only for vertical movement there-

of when said pin is in the vertical leg of said-

slot, and to support said vertical shaft only for
pivotal movement when said pin is in the hori-
zontal leg of said slot, and a rotatable sleeve
dispo_sed around said stationary sleeve having an
opening one edge of which defines an inclined
plane engageable with said pin to cause vertical
movement of said vertical shaft in response to
rotation of said rotatable sleeve at one end of said
plane, and a notch in said rotatable sleeve for
receiving said pin when said pin is in the hori-
zontal leg of said slot to cause pivotal movement
of said vertical shaft, and means for rotating
said rotatable sleeve. )
9. In a disk record player, means adapted to
support a record for rotation in a horizontal
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plane, comprising a plurality of rollers arranged -
to rotatably engage and support a record, a hori-
zontal shaft for each of said rollers, means for
rotating at least one of said rollers on said shaft

. to rotate a record supported thereon, a pickup

unit adapted to cooperate with one face of a
record while supported on said rollers, means for
raising and lowering said rollers and for swing-
ing said horizontal shaft and said rollers to and
from record supporting positions comprising a
vertical shaft connected to each horizontal shaft,
a pin extending laterally from the lower end of
each vertical shaft, means for supporting each
of said vertical shafts to permit vertical move-
ment thereof only when swung to their non-
record supporting positions and to permit pivotal
movement thereof only when in their upper-
most positions each comprising a stationary
sleeve having an inverted L-shaped slot therein
for receiving said pin to support said vertical
shaft only for vertical movement thereof when
said pin is in the vertical leg of said slot, and
to support said vertical shaft only for pivotal
movement when said pin is in the horizontal leg
of said slot, a plurality of rotatable sleeves one
disposed around each of said stationary sleeves
and each having a cam surface thereon which
is arranged to be engageable with its associated -
pin for moving said vertical shafts in a vertical
and pivotal manner, means for rotating one of
said rotatable sleeves, and means drivingly inter-
connecting all of said rotatable sleeves.

10. In a disk record player, means adapted to
support a record for rotation in a horizontal
plane, comprising a plurality of rollers arranged
to rotatably engage and support a record, a hori-
zontal shaft for each of said rollers, means for
rotating at least one of said rollers on said shaft
to rotate a record supnorted thereon, a pickup
unit adapted to cooperate with one face of a
record while supported on said rollers, means for
raising and lowering said rollers and for swing-
ing said horizontal shaft and said rollers to and
from record supporting positions comprising a
vertical shaft connected to each horizontal shaft,
a pin extending laterally from the lower end of
each vertical shaft, means for supporting each
of said vertiral shafts to permit vertical move- .
ment thereof only when swung to their non-
record supperting rositions and to permit pivotal
movement thereof only when in their upper-
most positions each comprising a stationary
sleeve having an inverted L-shared slot therein
for receiving said pin to support said vertical
shaft only for vertical movement thereof when
said pin is in the vertical lex of said slot, and
to support said vertical shaft only for pivotal
movement when said pin is in the horizontal leg
of said slot, a vlurality of rotatable sleeves one
disposed around each of said stationary sleeves
and each having a cam surface thereon which
is arraneed to be engageable with its associated
pin for moving said vertical shafts in a vertical
and pivotal manner, means comprising a gear
fastened to one of said rotatable sleeves for ro-
tating the same, and means comprising a
sprocket associated with each rotatable sleeve
and flexible means interconnecting said sprock-

" ets for drivingly interconnecting all of said ro-
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tatable sleeves to ensire simultaneous movement
of said plurality of rollers.

11. In a disk record player, means adapted to .
support a record for rotation in a horizontal
plane, comprising a roller disposed for rotation .

on a horizontal shaft and arranged to rotatably .
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engage and support such reecord, means for Tos

tating said roller on said shaft to rotate said
record, o pickup unit adapted to eooperate with
one face of said record while supported en said
roller, means for raising and lowering said hori-
zontal shaft and for swinging said horizental
shaft to move said roller to and from o record
supporting position comprising a vertical shaft
supporting szid horizental shaft on the upper
end thereof, means for supporting said vertical
shaft, said supporting means including a sleeve
surrounding said shaft in which said shaft can
both rotate and slide, guide means restraining
said shaft to vertical sliding motion except in a
vertically extended position and additional guide
means restraining said shaft to rotating motion
in said vertically extended position, said guide
means being arranged to permit vertical move-
ment thereof only when pivoted so that said
roller is out of said record supporting position
and to permit rivotal movement thereof only
when in its uppermost position, a second rotata-
ble sleeve surrounding said vertical shaft and
having a pin-engaging cam surface thereon,
said sleeve having & first gear fastened there-
to adapted to cause rotation of said sleeve
for causing such vertical and pivotal movement
of said shaft, a segmental gear drivingly en-
gaged with said first gear, and means for se-
lectively causing pivofal movement of said seg-
mental gear.

12. In an automatic phonograph of the fype
capable of vlaying both sides of disk records
without reversal of the records but while the rec-
ords are disposed in two different playing posi-
tions, comprising means for supporting s stack
of unplayed records above said rlaying positions
thereby providing a record stack, means com-
prising a cam follower for releasing a record

from said record stack to move into one of said 4

playing positions, a tone arm including stylus
means for effectively engaging a record in either
of said playing positions, a rotatable cam capable
upon one revolution thereof of moving said tone
arm free of a record in either of said playing
positions to permit a record changing operation
and for causing return of said tone arm for en-
gagement with a record in one of said playing
positions, and a pair of cams reciprocally mov-
able so as to complete a cycle for every two rev-
olutions of said rotatable cam and means for se-
lectively engaging one of the other of said pair
with said cam follower, one of said pair of cams
being so constructed and arranged to cause the
release of a record from said reecord stack for
every revolution of said cam whereby only one
face of the records is reproduced, the other of
said pair of cams being so constructed and ar-
ranged to cause the release of a record from said
record stack everv time said rotatable cam com-
pletes two revolutions whereby both faces of the
records are succescively renroduced.

13. In an automatic phonogravh of the type
capable of playing hoth sides of disk records
without reversal of the records but while the rec-
ords are disposed in two different playing posi-
tions, comprising means for supporting a stack
of unplayed records above said playing positions
thereby providing a record stack, means com-
prising a cam follower in the form of a roller
for releasing a record from said record stack
to move into one of said playing positions, a tone
arm including stylus means for effectively en-
gaging a record in either of said playing posi-
tions, a rotatable cam capable upon one revolu-
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tion. thereof of moving: said tens arm free of a
record in either of said: playing pesitions to per-
mit a record changing operation and for causing
return of said tone arm fer engagement with - a

- record in one-of said playing positions, a pair of

cams reciprocably movable se as to complete a
cyele for every two revolutions of said rotatable
cam: and means for seleetively engaging one or
the. other  of said pair with said cam follower,
the first of said pair of cams being so con-
strueted and arranged to cause the release of a
record from: sald record staek for every revolu-
tion of said cam whereby only one face of the
records is reproduced, the second of said pair of
cams being so constructed and arranged to cause
the release of a record from said record stack
every time said rotatable cam completes two rev-
clutions whereby both faces of the records are
successively reproduced, means rendered effec-
tive when said second cam is engageable with
said cam foliower for causing each record re-
leased from said record stack to be alternately
disposed in two different playing positions, and
means for rendering said last-mentional means
ineffective when said first cam is engageable
with said cam follower and for causing succes-
sive records released from said record stack to
be disposed in only one playing position.

14, In an automatic phonograph of the type
capable of playing both sides or aisk records
without reversal of the records but while the
records are disposed in two different playing po-
sitions, comprising means for supporting a stack
of unplayed records above said playing positions
thereby providing a record stack, means compris-
ing a cam follower in the form of a roller for
releasing a record from said record stack to move
into one of said playing positions, a tone arm
including stylus means for effectively engaging a
record in either of said playing positions, a ro-
tatable cam capakle upon one revoluticn thereof
of moving said tone arm free of a record in either
of said rlaying positions to permit a record
changing operation and for causing return of said
tone arm for engagement with a record in one of
said playing positions, a pair of cams recipro-
cally movable so as to complete a cycle for every
two revolutions of said rotatable cam and means
for selectively engaging one or the other of said
pair with said cam follower, the first of said
pair of cams being so constructed and arranged
to cause the release of a record from said record
stack for every revolution of said cam whereby
only one face of the records is reproduced, the
second of said pair of cams being so constructed
and arranged to cause the release of a record
from said record stack every time said rotatable
cam completes two revolufions whereby both
faces of the records are successively repro-
duced, means comprising a pair of pivotally
movahle members rendered effective to move
as a unit when said second cam is engageable
with said cam follower for causing each record
released from said record stack to be alternately
disposed in two different playing positions, and
means for rendering one of said pivotally mov-
able members ineffective to move with said
other member when said first cam is engageable
with said cam follower whereby successive rec-
ords released from said record stack are disposed
in only one playing position.
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