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UNITED STATES

1,961,972

PA

TENT OFFICE

APPARATUS FOR THE MANIPULATION AND
- PLAYING OF DISK RECORDS -

Alfred William Ingall, Moose Jaw, Saskatchewah,
Canada |

Application August 31, 1931, Serial No. 560,461
; 23 Claims. (CL 274—10)

This invention relates to improvements in ap-
paratus for the manipulation and playing of disk
records with particular reference to machines
adapted to successively play the records of a series
placed therein and the principal object of the
present- invention is to provide improvements in
apparatus of this character possessing impor-
tant advantages over former constructions and
In which many defects and disadvantages of for-
mer apparatus are overcome and eliminated, thus
improving the performance of and greatly ex-

tending the useful field of application of these

machines. |

In this type of machine a large number of
records may be placed therein and played suc-
cessively in a desired order so that these ma-
chines have a wide application for use in dance

halls, restaurants and such places where it is
desired to have the machine continue in opera-

tion for some considerable period and with such

a machine, which will operate satisfactorily, an

cntire opera or musical score consisting of many

records may be reproduced from beginning to
end without interruption and machines of this
type are particularly suitable for adaptation to

gramophone-radic combination sets for use in

- the home and other places including radio broad-

- casting studios. |
- Among other objects and features of the pres-

30

ent invention are to provide the following ;—
A machine which will be entirely automatic in

-~ operation and which will successively play - all

- chine constitutes the medium . by which such

- double~sided records

records of a series placed therein without requir-
ing any manual attention or adjustment what-
ever and which will thus be particularly suited

for use in a gramophocne-radio combination.
A machine which will be applicable for use both
with the mechanical vibratory reproduction of

sound as in the ordinary gramophone or with the.

electrical repreduction of sound as in the radio.
- A machine which will automatically handle

and play records of various diameters successively
without requiring any manuai adjustment on ac-

count of change of record diameter but in which
the record itself in its passage through the ma-

necessary adjustments are attained.

A machine which will automatically handle
S0 as to play both sides . _ } _ e -
S ~mum degree from any possibility of damage or ‘105
injury during the operation of the machine. - .

LLLLL

thereof. - -

A machine which will, while being primarily
designed for the automatic handling and play-

~ ing of poth sides of double-sided records, be read-

&t
R 1 |

sided records.

~ contact between records during the ODeratiﬁn of

come to rest. |

- A machine which will handle any type of rec-
ord successfully so that it is immaterial to the
successtul automatic operation of the machine

‘whether the records therein are or are not formed a0
‘with an inner high pitch spiral at the inner end °

of the sound groove, thus enabling the machine
to play successfully all records of various pat-

terns or types in this respect.

A machine which will not only accommodate
itself to the playing of records of various diame- 6o
ters, such for instance as 10 inch and 12 inch size, -
but in which provision is made whereby slight
variations in the diameters of these regular sizes,
as actually occurs in records on the market, will
not interfere with the successful operation of ‘C
the machine, - - .- | o

A machine in which the records are fed to and
removed from the turntable individually so that
there is only one record on the turntable at any
one time, each record being automatically re-
moved from the turntable after having been
played. L | -

As a result of the feature set forth in the pre-
ceding paragraph, making the capacity of the
machine dependent only upon the number of
records in the record magazine thereof and not in-
any way dependent upon the length ‘of the centre
pin of the turntable. - - o

To entirely eliminate all surfa,ice rubbing_, o’r. 35

the machine. . | |
An electrically operated machine in which the

“presence of a record in proper operative position

therein is a necessary and vital link in the con-

_ 90
tinued operation of the machiné so that, after

‘the playing of the last of a series of recordsi all

the electric circuits in the machine are auto-
madtically opened and the entire machine must

A machine in which, after one side of a record
has been played, the record is automatically re-
moved from the turntable, turned over side for

side, replaced upon the turntable with its sec-

- ond side up, which second side is 'th.éin prese,ntEd 100
to the sound reproducing mechanism, played, and .
finally removed from the turntable. . S

Record handling and playing apparatus such .
that the record will be safeguarded to the maxi-

An improved construction which will lend it- -

aes ol read- self to incorporation in machines of a wide range .
ily adaptable to pla.gmg and _.ha,n_d_ling-.single.. | R

of capacity.

- Amachine of simple and inexpensive construc- 11
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ciency and per-

fection of operation.

The present invention consists of record hold-
ing and manipulating apparatus co-operating
with record playing mechanism and electrical
circuits and apparatus, all as hereinafter more
particularly described and illustrated in the ac-
companying drawings in which:—

Figure 1 1s a side elevation of a machine con-
structed in accordance with the present inven-
tion showing the main frame of the machine, an
outer enclosing casing being omitted with the ex-
ception of portions of the top and bottom thereof

which are shown in section. In this view a beam

forming part of the apparatus and mounted for
oscillation vertically, which beam carries a record

holding turntable, is shown at an intermediate
point of its vertical movement and a record in

position %o be picked up thereby is shown
suspended in proper position in a cradle forming
part of the apparatus. For convenience. of de-
scription the near side of the machine as seen in
this view will be hereinafter referred to as the left
side of the machine while the left and right ends
as seen in this view will be referred to as the
front and rear ends of the machine;, the side of
the machine remote from the ohserver in this
view being referred fo as the rlght side of the

- machine.

30

35

Figure 2 is a front end elevation lookmg in the

direction of the arrow 2 in Figure 1, the parts

being in the positions shown in Figure 1 and the
enclosing casing of the machine being in secton.
Figure 3 is a rear end elevation of the ma-

chine locking in the direction of the arrow 3 in
- Figure 1, the parts being in the posit’ons shown

in Figure 1 and the enclosing casing of the ma-

- chine being in section.

40
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Figure 4 is a vertical longitudinal section taken
on the I'ne 4—4 of Figure 3 looking in the direc-
tion of the arrows, a portion only of the top and
bottom of the enclosing casing being shown.

Figure 5 is a top plan view of the machine,
the parts being in the positions shown in Figure
1 and the enclosing casing being ent'rely omitted.

Figure 6 is & ‘horizontal section through the
machine taken on the line 6-—6 of Figure 1 look-
ing downwardly’ in the direction of the arrows
and the enclosing casing again being om’tted. |

Figure'7 is a horizontal section to a larger scale
taken on the line 7—7 of Figure 1 looking down-
wardly in the- direction of the arrows and the
enclosing. casmg again being om:tted. .

Figure ‘8 is a detached fragmentary: perspec-
tive detail view showing portions of the main

frame .0f the machine together with ratchet

mecnanism for oscillating certain record hcld-
ing channels to turn the record during the op-
eration of  the machine and also a pivoted lever

co-operating with a ratchet operated dog for con- -

trolling the movement of a record holding maga-
zine in accordance with the present invention.

Figure 9 is a horizontal section to a larger scale

taken on the line 9—9 of Figure 1, the enclosing
casing of the machine again being omitted.

Figure 10 is a vertical sectional detail show-~- |

ing the manner of supporting a record holdin

- magazine forming part of the present invention.

Figure 11 is a detached perspective view of a
slotted rotatable thrust collar and mounting
therefor forming part of the apparatus for con-

~trolling the movement of a record holding maga-
- zine'in accordance with the present invention.

Figure 12 is a diametrical section through the
thrust collar shown in Figures 10 and 11,

1,961,972

- Figure 13 is a fragmentary sectional elevation
on the line 13-—13 of Figure 1 showing the left
hand one of a pair of opposed record holding
channels forming part of the improved machine
together with the parts associated therewith for
mounting and operating said channel. In this
view the channel is shown in what will be here-
inafter referred to throughout the specification

as its receiving position in contradistinction to a
second position which the channel may adopt and

which will be referred to throughout as its turned
. over or discharging position.

Figure 14 is an elevation of Figure 13 looking
towards the left in the directicn of the arrow 14.

Figure 15 1s g section on the line 15—15 of Fig-

80

85

90

ure 13 looking in the direction of the arrow. .

This view illustrates a pulley and cable arrange-

ment employed for oscillating or turning the rec-
ord holding channels forming: part of the im-
proved apparatus and in this view one of the pul-

leys is shown in the positicn it occupies when

the record channels are in their receiving posi-
tions. There is a similar cable and pulley ar-

rangement at cach side of the machine associated:

with each of the pair of record holding channels
and this view illustrates that at the left side of
the machine as shown in Figures 13 and 14.

Figure 16 is a top plan view of a pickup arm
and associated parts together with a portion of
the main frame of the machine.

Figure 17 is an elevation of the pickup arm and
associated parts looking in the direction of the
arrow 17 in Figure 16, a pivoted lever being shown
broken intermediately and a porticn of the main

frame and an electro-magnet carried thereby be-

ing broken away and indicated in broken lines so
as not to obscure the parts therebehind.

Figure 17A is a fragmentary end elevation of
the pickup arm looking in the direction of the
arrow in PFigure 17, showing the manner of
mounting the arm and hmltmg the arc through
which it may swing. -

Figure 18 is an elevation of a pivoted stop lever
operatively associated with the pickup arm, the
view being taken looking in the direction of the

arrow 18 in Figure 16, and the pickup arm being

shown in cross-section, a portion only of an elec-
tromagnet a.ssoclated with this pivoted lever be-
ing shown.

Figure 19 is a fragmentary elevational view of
the free end of an oscillating beam forming part
of the improved apparatus showing a switch car-
ried thereby for controlling the circuit to a turn-
table motor forming part of the machine. In the
position shown the beam is in a downwardly in-
clined position and the switch is in its normally
closed position in which the c1rcu1t to the turn-
table motor is closed.

igure 19A is another fragmentary elevational
view of the parts shown in Figure 19 but showing
in this instance the beam in its fully raised posi-
tion and with a pickup forming part of the in-
vention resting upon the switch whereby its
weight opens the switch to open the circuit to
the turntable motor |
Figure 20 is an elevational view of a panel upon
which is mounted certain circuit controlling

mechanism, a portion of a metal cradle being

broken away to show a metal ball carried therein.
Figure 21 is a longitudinal sedtion through the

cradle shown in Figure 20 showing the interior
baflled construction thereof and the meta.l ball
. -carried therein, |

Figure 22 1s a fragmentary elevational detail to
a larger scale looking in the direction of the ar-
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‘mit the record to be lifted from the channels
preparatory to its being carried into its playing -
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row 22 in Pigure 9, shomn'g trip mechanism form-

ing part of the magazine operating mechanism
of the present invention, a portion of the main

frame of the machine bemg shown in section and

a slotted bra,cket carried by the frame being
shown partly. in sectmn ~
Figure 23 is an elevational deta,ﬂ. of the left

hand one of a pair of opposed record holding
channels (shown in Pigures 13 and 14) the view

being taken similarly to Figure 14 but the chan-
-nel in this case being shown in full lines in its
turned over or discharging position and a por-

tion of a stationary discharge slide or guide apron
being shown at the right. In this position a pin
is spring-held in engagement with an arcuate slot
in the pulleys for locking the channel in turned

over position. In this view the receiving position

of the record hoiding cha.nnel 15 indicated in

- bmken lines.

Figure 24 is an end elevation lo_okmg from the
rear end of the machine, of the record holding

channels in their turned over discharging . posi-

tions (as shown in full lines in Pigure 23) show-~
ing the manner in which a record being lifted by

the ascending turntable operates to swing the

position in the machine.

Figure 25 is a top plan view showing the man-a _.
-~ ner in which. the records are held within and en-

gage stops provided upon a channelled cradle
forming part of the improved apparatus. In this

view a portion only-of each of the arms of the
~cradle is shown. A small size record held in the

cradle is shown in full lines, a larger size record

being shown in broken lines, there being separate

channelled portmns of the cradle for each size
record. |

pivotally mounted in the free end of a beam in
accordance with the present invention, the beam
being in raised position in which a record

‘carried by the turntable is in playing position in
the machine, a near end of the beam being omitted
and some parts being in section and also showing

a stop. arm carried by the turntable unit for

mamtmnmg the turntable and record carried

- thereon honzontal during the playmg of the

record.

“Figure 27 isa Iragmentary perspectlve view of a
portion of an upper channelled slide or guide
apron and a portion of a record magazine with
which it is associated showing a spring switch
associated with the outer or larger channellied
guidewsay, said switch being normally open but
adapted to be closed by the pressure of a record
sliding thereover.

showing .a modified form of apparatus for OSCll-
lating the record holding channels.
- Higure 29 is & wiring diagram showing schemat-

,ically the electrical circuits and connections used

in the improved machine and in this diagram for
the purpose of clearness the 110 volt power cir-

lines.

In the" dra,wmgs hke characters of reference
indicate corresponding parts in the different views

and, while generally reference numerals are em-
ployed to indicate the various parts, reference let-
ters are used in some cases to indicate certain
units of the apparatus, which units may com-
prise a number of component parts, the reference

‘tended for the records to be played and the

Figure 28 is a diagrammatic suie elevatmn .

- record groove thereof.

5

letter in any case mdmatmg the umt gollectively
and the reference numerals indicating the in-
dividual component parts thereof.

The improved apparatus of the present inven-
tion comprises a complete and self-contained ma-
chine which may conveniently be mounted with-
in and upon a main frame and enclosed within a
suitable casing, the essential elements of the ap- .
paratus being certain novel record holding,
manipulating and changing -apparatus co-operat-
ing with suitable novel record playing mechanism
together with actuating electrm c1rcu1ts and ap-~
paratus.

In order to facilitate a clea,r under Suandmrr
of the nature of the device and before describing
the full detailed construction and operation there-
of, it is thought advisable to give g very bhrief
statement of the broad general lines upon which
tneg improved machine funections but it is,
cf course, to be fully understood that in this
statement reference to many important features
of the present invention has been entirely omitted
and therefore the scope of the invention is not
intended to be in any way limited thereby.

Stated very briefly and incompletely the im-
proved apparatus functions somewhat as fol-
lows:— | | |

There is provided a record holding magazine
comprising two sections, one for the records about
to be played and the other for the reception of 3;{35
records after having been played together with
record handling and mampalatmg apparatus for
properly. directing the record in its passage

80

o8

96

s

160

through the machine: also an electrically rotated

turntable adapted tc descend and ascend during 131§
the cperation of the machine and a main elec-
tric motor serving as a source of driving power for
the entire machine excepting only the rotation

- of the turntable which is provided for by a sepa-
Figure 26 is a side elevatmn of a tumtable unit -

rate turntable motor.

Operatively associated 115

with the turntable is a pickup arm adapted to
- operatively engage a record to be played, when

the turntable is in its raised playing position and
the record to be played is supported thereon and
rotating therewith.

‘When 1t is désired to set the machine in opera-
tion, all the records to be played are inserted in
proper order in that section of the magazine in-

120

machine is.set in operation. In due course the
first record of the series to be played is fed from
the magazine and placed upon the ascending

125

turntable and raised thereon into playing posi-

tion, in which position the pickup needle proper-
ly engages the record grooves and the record is 130

played, the turntable remaining elevated in its

raised playing position during the entm—:- playmg
of the-record.

At the conclusion: of the playmg of the record |
the turntable commences to descend in which 135
operation the record moves away from the pickup
arm which immediately swings outwardly into
proper position to properly engage the next rec-
ord presented thereto. As the turntable descends

. , ‘the played record is removed therefrom, turned 140
cuits are shown in full lines while -associated -

low voltage ba.ttery clrcults are shown in broken

over side for side so as to present its. unplayed |

side uppermost and upon the turntable ascend-
ing this turned-over record is p_cked up thereby
and carried upwardly into playing position in
which the pickup arm operatively engages the 145
The playing of the sec- -
ond side of the record is then carried out, the

turntablc remaining once again in its raised play-

ing position during the entire playing of the rec-

~ord at the end of which it again descends and 150
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as the record descends away from the pickup arm,
the latter again swings outwardly into proper
position to commence playing ihe next record.
As the turntable continues its descent the played
record is removed therefrom and deposited in
that section of the magazine reserved for played
records and the next record is fed frcm the sec-
tion of the magazine containing unplayed records
to be, in due course, picked up by the turntable,

nave both sides thereof played, and finally to be
deposited in that section of the magazme reserved

for played records.

This operation continues until all the records
nave bheen played and depoesited in the section
reserved for played records at the conclusion of
which the entire mechanism automatically comes
to rest.

In the form illustrated the improv ed apparatus

comprises a main frame A within and within
which the entire mechanism is moun.ed. Mount--

-~ ed for vertical movement within the frame A 1S

a record holding magazine B having an upper

~ section and a lower section and associated with

25

39

- about a horizontal axis

30

these upper and lower magazine sections resnec-
tively are upper and lower stationary channelled
slides or guide aprons C and D, while mounted

"within the frame for oscillation about a hori-

zontal axis and operatively associated with the
upper stationary slide C is a channelled cradle
E. Mounted within the frame A for oscillation
is a beam F and pivotally
carried at the free end of this beam F is a turn-
table unit G. Mounited within the frame A for
oscillation about horizon.al axes are a pair of
opposed record holding channels H. A reversing
motor I forms a drive for the machine and inciud-
ed in the electrical apparaius is a special form
of switch K for reversing the connections 1o thc

" starting coils of this motor I. Mounted within

the frame A for proper co-operation wilth the
records wnen in playing position in the machine

- is a pickup arm or tone arm L.

4b
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60
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For convenience of description the left hand
end of the machine as viewed in Figure 1, that
is the end at which the magazine B is located, will
be referred to throughout as the front end of the
machine while the right hand end, as viewed in
Figure 1, will be referred to throughout as the
rear end of the machine and movement or dis-

tance measured from left to right in Figure 1

will be spoken of as movement rearwardly and
distance measured rearwardly respectively. Also
{he near side of the machine, as viewed in Figure
1, will be referred to as the left side of the ma-
chlne -

The main frame A of the machine may be su1t-
ably enclosed within any suitable casing 50 and
supported upon castors 51. The record holding
magazine B is mounted for movement vertically
within the frame A and comprises an upper mag-
azine section 52 and a lower magazine section 53
spaced some distance below the upper section 52,

The sections 52 and 53 are of box like form
open at their front and rear faces and are rigidly
secured together by strips 54 which not only ac-
curately space the two sections 52 and 53 but
form them into a rigid magazine the two sections
of which are in vertical alignment.

Rigidly secured within the main frame A at
the right and left sides of the magazine B and
extending practically the enfire height of the
frame are rigid guide rods 55 which are secured
to the frame at their top and bottom ends by

U-bolts 56 (see Figure 6).

Secured to each of the magazme sections 52

1,081,072

and 83 at each side thereof and intermediately
of the height cof each section are iwg spacer
apart angles 57, the laterally projecting arins of
which are spaced apart sufiiciently to form g
guldeway through which the guide rods 55 extend
SO thatl these angles 57 co-operating with the guide
rods 55 constitute guide means for the magazine
B whereby vertical movement of the magazine is
permiited but no rotational movement thereof
1S poassible, the angles 57 engaging the rods 55
and sliding therealong upon vertical movemenst
cf the mazazine but effectively preventing any re-
tational movement of the magazine.

Ioxiending centrally from the bottom of
lower magazine section 53 and engaging s .t.Oi_J'E}
bearing 58 therein is a magazine supporsing rod
&9 which serves as a support for the magazine, as
will be hereinafter explained. This rod 58 is

~drilled with a series of axially spaced apeait ori-

fices within which are secured pins 60, both ends
of each of these pins projecting beyond the cir-
cumierence of the rod 59, as clearly shown in
¥igure 10. The rod 59 is rigidly secured with
rezpect to the magazine so that there can be no

rotation thereof relatively to the magazine and 7

the pins 60 are all in alignment and aie disposed
transversely of the machine, that is in g right
and left direction.

'The frame A is prowded with an orifice 61
(see Pigure 10) through which the rod 59 ex-
tends and mounted upon the frame "A con-
centrically with this orifice 61 is g rotatable sloi-

Uths

ted thrust collar 62 having a central orifice 63 -

arough which the rod 58 extends. ‘This thrust

collar 62 is rota’ably mounted upon the frame A §

by means of g flanged annular fitting 64 secured
upon the frame A by means of suitable screws
or nails 65 extending through orificed lugs 66
carried by the fitting 64 and also mounted within
this fitting 64 and beneath the collar 62 is a roller

thrust bearing 67 which rotatably supports the

collar 62 and takes the downward thrust there-

0of. The construction is such that the fitting 64

serves as a common mounting for both the collar
62 and the roller thrust bearing 867.

The collar 62 is formed with a novel arrange-
ment of slots comprising a pair of diametrically
opposed axially disposed slots 68 and a pair of
diametrically opposed obliquely disposed slots 69,
the slots 68 and 69 being spaced apart circum-
ferentially of the collar 62 and being of such
dimensions as to accommodate and permit pas-

118
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sage -therethrough of the projecting ends of the

pins 60 during the operation of the device, as
will hereinafter be explained.

The collar 62 is so positioned with respect 10
the rod 59 that when the magazine is in normal
supported position (as shown in Pigures 9 and
10) the projecting ends of one of the pins 60
which is then operative will rest upon a solid
portion of the upper face of the collar 62 inter-
mediately between the slots 68 and 69, as clearly
shown in Figure 9, in which.position it will be
clear that descent of the rod 59 and therefore
of the magazine B is positively prevented by the
engagement of the ends of this pin 60 with the
solid portion of the collar 62.

The thickness of the collar 62 and the axial
spacing of adjacent pins 60 is such that there is
Just sufficient clearance between adjacent pins
60 to accommodate the collar 62 therebetween so
that, as clearly shown in Figure 10, when one of
the pins 60 is engaging the top of the collar 62,
the next lower pin 60 is engaging the bottom face
of the collar -
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Rigidly secured to the collar 62 is an arm 70

by which the coliar 62 is rotated during the op-

eration of the device, as wiil hereinafter be ex-

" plained. -

&t

" Slidably mounted within orificed brackets 7i
and 72 rigidly carried by the main frame A is g
har 73 adjacent to one end of which 1s prov.ded,

" in the hottom edge of the bar, a notch 74 into

10

20

[
=1

which the free end of the arm 70 is adapted 1o

engage to operatively connect the bar 73 with

the arm 70 (see Figure 22). 'The orifice 334 in
the bracket 71 through which the bar 73 extends
is elongated so as to permit lifting of this end of
the bar 73 to permit disengagement of the arm
70 from the notch 74, as is necessary at a certain
point in the operation of the device. The oppo-

site end of the bar 73 is connected through &

turnbuckle 75 with a cable 76, which cable passes
aver a pulley 77 and upwardly to be connected
to one end 78 of 2 lever 79, which lever is pivoted
intermediately of its length at 80 and the iree
end 81 of which is adapted to be depressed by

o ratchet operated dog 82, as will hereinafier

be explained. | | |

A coil spring 83 has one end connected to the
rrame A and the other end to the bar 73 (see Fig-
ures 1 and 8) so that this spring operates to Nor-
mally hold the free end of the bar 13 down-

wardly against the arm 70 and 10 maintain en-
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75

cacement between the notch 74 and the arm 70

when the parts are in proper position tc permit

this and also to draw the bar 73 forwardly (see

Figures 1, 9 and 22) and to ma.ntain the cable

76 taut.

iever 79 s stop pin 84 ior limiting the downward

oseillation of the end 78 of the lever to which
the esble 716 is attached (see Figure 8) anc the

spring 83 operates to pull the cable 76 anc bar

73 forwardly and to maintain the lever 79 nor-
mally in abutment with the stop 84 except when
the lever is oscillated by the depression of 1%8
free end 81 by the dog 82

76 moves upwardly away from the stop 84 and

5 the cable 76 and bar 73 are drawn rearwardly.

Pivotally mounted upon the arm 70 is a bent
jever 85 which is pivoted intermediately at 86
(see Figure 22) to a lug 87 secured to the upper

race of the arm 70, one end of the lever 85 being °
- formed with an offset lug 88 overlying the bar 73
at a po'nt measured forwardly of the notch 74

while the other end -of the lever 85 has con-
nected thereto a cable 89 which passes over a

pulley 90 and has ils other end connected 10 a

foot treadle 81, A coil spring 92 (see Figures 1

and 9) has one end secured o “the frame A and

the other end secured to the thrust collar 62.
The function of the notched bar 73, the notch

74 of which is normally heid in engagement with

the arm 70, is al certain desired points in the
operation of the device .
wise robation of the collar 62, as viewed in Figure
g to place the obliquely disposed slots 69 in the

eoliar 62 in registration with the projecting ends

of the pinsg 60.

e function of the lever 85 with the cable 89
connecting it to the foot treadle 91 is 1o cause

clockwise rotation of the collar 62, as viewed In
- Figure 9, at another point

'he device so as to bring the axial slots 68 in the
collar 62 into registration with the proiecting
ends of the pins 60, which clockwise rotation 1is

accomplished by depressing the tread‘le_. 9_1, a8

will be hereinafter explained.

“The upper and lower magazine sections 52 .and

at which time the lever.

clined channelled slide or guide apron C, the in-

to cause counter-clock- -

in the operation of

5

53 are formed respectively with a series of ‘uni-
formly spaced epari inclined shelves 93 and 94
torming therebetween & series of unil ormily

spaced record holding compartments 95 and 8Q.

These shelves 93 and 84 extend forwardly and 80
rearwardly through the front and rear faces of
the box sections 52 and 53. The shelves 93 in

the upper magazine section 52 are inclined down-

wardly and rearwardly so as to be adapied to
deliver records therefrom rearwardly into the &o.
machine during the operation thereof, while the
shelves 94 in the lower magazine section 53 are
inclined downwardly and forwardly of the ma-
chine so as to be adapted to receive records de-
livered thereto during the operation of the ma- U
chine, as hereinafter explained. | o
Spaced rearwardly from the upper magazine

section 52 are two vertical rods 97 rigidly secured

:n the frame A and disposed respectively adjacent -
to the right and left hand side of the magazine 2§

-section 52, which rods form stops against walch

records 98 placed in the upper magazine section
and indicated in broken lines in Figure 1 are
adapted to abut so that these rods 97 constitute
stop means for holding the records 238 in the in- 108
clined compartments 95 of the upper magazine
section. ‘It will, of course, be clear that in the
absence of some such stop means, since the shelves
03 are inclined downwardly, any records placed
therein would otherwise simply slide rearwardly 165 .
therefrom unless this sliding movement were
prevented. |

Spaced forwardly from the front of the lower

. . magazine section 53 ‘is-a vertical stop bar 398
There is provided for co-operation with the

rigidly secured to the magazine, which bar 99 116
forms a stop means against which records de-
posited in the lower magazing SEctlon aa syrikke
to prevent these records from slicing ouf through
the front ends of the lower magazine compart-
ments 98. o | o |
The stop members 87 and 99 ave very similar
in function except for one difference whickt ig
that the lower stop bar 99 is carried rigidly by
the magazine B and moves therewith while the -
upper stop bars 97 are carried rigidly by the 440
frame A snd therefore do not move with the
magazine so that in the operation of the device |
the upper magazine section a2 Moves relgtively to
these stop rods 97, which feature is of imporiance
in the successful operation of the device, as will 128
be hereinaiter explained. |
Associated with the upper magazine section a3
and spaced slightly to the rear thereof is an D=
per stationary downwardly and rearwardly ine-

11K

130
clination of which is the same as that of the
slides 93 in this magazine section and this apron
C is adapted to co-operate with the slides 93 in
the operation of the device to form g slide or _
cuide apron over which the record. in passing 130

from the upper magazine section rearwardly into

the machine is supported and guided as will be
hereinafter explained.

The guide apron C 1s of
tion and in the form illustrated is provided with
an outer pair of channelled guideways 100 spaced
sufficiently apart to constitute guides for the
largest size record to be handled in the machine,
say a 12 inch record, and with an inner set of
channelled guideways 101 spaced sufficiently far
gpart to form cuideways for a smaller recorc
to be accommodated in the machine, say a 10 inch
record, there being, therefore, a separate chan- -
nelled guideway in this apron adapied to accom- yg,

channelled construc=- |
148
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died in the machine. |

The stop rods 97 are of such length that their
lower ends terminate siightly above the upper
channelled guide apron C so as to permit g record
veing discharged from the upper magazine sec-
tion to slide upon the guideway C beneath the
lower ends of these guide rods when the magazine
18 In position for discharging such record. This
Ieature will be explained in greater detail here-
inafter.

Associated with the lower magazine section 53
and spaced slightly to the rear theress is a lower
stationary downwardly and forwardly inclined
channelled slide or guide apron D the incling-
tion of which is the same as that- of the slides 94

in this lower magazine section and this apron is

adapted fto co-operate with the slides 94 in the
operation of the device to form a slide or guide
apron over which the record wiil pass and be
delivered from the machine after having bheen
Dlayed therein to be deposited in one of the com-
partments 96 of the lower magazine section 53,
the passage of this record outwardly through the
iront end of the magazine Section 53 being pre-
vented by the stop bar 99 against whichh the
record strikes.

The lower guide apron D is of similar chan-

nelled formation as the upper apron C, being
formed with large and small or outer and inner
channels 102 and 103 respectively of proper width
to accommodate the different sized records to be
nandled in the machine. |

Both the upper and lower guide aprons C and
D are rigidly carried by the frame A and in con-
nection with the outer or larger channel 100 in
the upper apron C is provided 2 spring switch
M, the purpose of which will be hereinafter ex-
blained. This switeh M comprises & spring blade
104 overlying the 12 inch outer channelled guide-
way 100 and normally upwardly inclined with re-
spect thereto, this blade being insulated from the
channel and having an arm 105 projecting lat-
erally therefrom through s notched portion 108
in the side of the apron C (see Migure 27). Co-
operating with the spring blades 104 and 105 is
a fixed switch blade 107 secured io the frame A
and insulated therefrom. Circuit wires 108 and
109 are connected respectively with the switeh
blades 104 and 107 and the arm 105 of the blade
104 overlies, but is normally spaced upwardly
irom, the stationary blade 107 so that the electric
circult containing the wires 108 ang 1092 is nor-
mally open and
blade 104 and with it the arm 105 so that this
latter makes contact with the fixed blade 107.
The function of this switch M in the operation
of the device will be fully explained hereinafter.

Associated with the upper guide apron C is o
cradle E which cradle comprises the two side
arms 1190 rigidly secured at their upper ends to g
cross-rod 111, which cross-rod is suitably jour-
nalled at each end thereof in the frame A and is
disposed horizontally thereof so that the cradle
E is journalled within the main frame A for oscil-

- lation about a horizontal axis. The side arms 110

of the cradle E are bent rearwardly intermediate-

Iy of their length at 112 to form rearwardly ex-

tending portions 113 and the lower extremities of

these rearwardly inclined portions 113 are bent

Inwardly towards each other at 114, (see Figure

'3), which portions 114 are horizontal, and rigidly

secured to each of the portions 114 is g chan-
nelled portion 115 formed with large and small
channelled portions 116 and 117 of similar spac-

Is closed by the depression of the
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modate each individual size of record to be han-

ing and form to those of the upper channelled
slide C and are adapted to accommodate and hold
the different sized records during the operation
of the machine. |

Intermediately of the length of the arms 110
of the cradle are transverse strengthenirg cross-
arms 118 and 119 for the purpose of stiffening
and strengthening the cradie. The cradle is
adapled to oscillate within the machine about
the horizontal cross-rod 111 from a forward
ralsed position, in which the channelled portions
116 and 117 of the cradle are In abutment with
and in alisnment with the channelled portions
100 and 101 of the upper guide apron C, to a rear-
ward, lower position in which the channelled
pbortions 116 and 117 of the cradle are adapted

to support a record carried thereby in proper po-

sition to be picked up by the turntable during
the operation of the device, as will be heinafter
more fully explained. .

The channelled portions 116 and 1i:. of the
cradle are fitted with stops 120 and 121 respec-
tively adjacent to their rear ends which stops
hold the record in position therein (see Figure 25) .

Secured to arms 122 and 123 respectively, car-
ried by the cross-rod 111 are counterweights 124
and 125 adapted to control the motion of the
cradle so that when a record is delivered to the
Cradle it will move from its forward raised posi-
tion to its lowered rearward position under the
weight of the record and when the record is re-
moved from the cradle the cradle will automati-
caelly return to its forward raised position. In
other words the counterweights 124 and 125 are
S0 positioned and adjusted that the weight of 2
record delivered to the cradle ig suificient to iower
the cradle and when the cradle is relieved of the

weight of the record it will automatically return
to its forward raised position.

aAssociated with the cradle and secured to the -
irame A is a stop 126 against which one of the

side arms 110 of the cradle abuts when the cradle

moves into its forward raised position, thus lim-

iting the forward movement of the cradle.
associated with the cradle
secured %o the main frame
that the lower. rearwardly

AlSo
are stops 127 fixedly
A and so positioned
bent portions 113 of

the cradle come into abutment therewith when

the cradle moves into its lowered rearward pPosi-
tion so that these stops 127 form means for limit-
ing the rearward movement of the cradle and
accurately positioning it in its descent in a proper
position within the machine,

Extending transversely of the machine adja-
cent to the rear end thereof and Journalled with-
in the main frame A is what may be termed 2
main shaft 128 and rigidly carried by this shaft
is the beam F, which beam comprises a pair of
Spaced apart parallel forwardly directed arms
129, the rear ends of which arms extend through
the shaft 128 and are secured by nuts 130.

Bolted between the forwarad ends of the arms 1929
is the turntable unit G, the construction of which
will be presently explained, and extending be-
tween the arms 129 intermediately of theijr length
Is a cross tie rod 131. Secured to each of the
rods 129 intermediately of the length thereof and
extending laterally outward therefrom is a lug
132, :

Suitably mounted upen the frame A is & main
and journalled within the main

133 and 134,- the lower shaft 134
rigidly carrying a pair of cone pulleys 135 and
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128 is a rod 137 and connecting the rear end of
this rod to the cone pulley 136 is a cable 138,
while the cone pulley 135 is connected to one of
the arms 129 of the beam F by a cable 135 and

B co-operating with this cable 139 is a coil spring

15

140 the purpose of which will be presently €Xx-
plained.

| R1g1dly carried by the upper shaft 133 are large
and small pulleys 141 and 142 and rigidly carried
by the lower shaft 134 is g large pulley 143, while
carried by the shaft of the motor I is a small
pulley 144, The pulleys 144 and 141 are con-
nected by a belt 145 while the pulleys 142 and 143
are connected by a belt 146 so that the pulleys
144, 141, 142 and 143 and the belts 145 and 146
constitute a reduction gearing between the motor

I and the shaft 134, the ratio being such that a
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“ure 1, to a certain point.

speed reduction of approximately from 1750 rev-
- oplutions per minute to 18 revolutions per minute

is obtained.

The cables 138 and 139 leading from the cone |
- pulleys 136 and 135 are wound in reverse relation

upon these cone-shaped pulleys so that as the
shaft 134 is rotated in the operation of the ma-
chine, while one of the cables is being wound upon

its cone pulley, the other is being unwound from

its cone pulley so that when the shaft 134 is ro-

tated in one direction, for instance to wind the

cable 138 upon its pulley 136, 2 downward pull

is exerted upon the arm 137 tc raise the beam F

which rising movement is permitted by the si-
multaneous unwinding of the cable 139 from its
cone pulley 135, the diametfer of the cone pul-

leys 135 and 136 being such that the rate at 'which

one cable is wound up exactly corresponds with
that at which the other is being unwound. When

the direction of rotation of the shaft 134 is re-’
versed, the cable 139 is wound upon its pulley 135

while the cable 138 is unwound from its pulley 136
so that the beam is drawn downwardly. This op-
eration will be explained in greater detail nere-

mounting of the beam I In the machine is such
that this beam has oscillation vertically within
the machine ascending at one period foilowed by
o, descending motion at another period.
Projecting forwardly from the main shaft 128
is an arm 147, the function of which will be later
explained. Rigidly carried by the main shaft 128
is a radius arm 148 pmvidedqﬁ:ith a rearwardly
extending arm 149 and a laterally extending arm

150. Mounted upon the main frame adjacent to

this radius arm 148 is a switch N, normally
spring-held in closed position but having an ex-
tension 151 on one side adapted to be engaged by
the rearwardly extending arm 149 of the radius

arm 148 when the main shaft 128 has been To-

tated in 2 clockwise direction, as viewed in Pig-
_ - Clockwise rotation of
the main shaft 128 in Figure 1, it will be ap-
parent, corresponds to an ascending movement
of the beam F so that the co-operation between
the radius arm 148 and the switch N is such that

' ~ when the beam F reaches its uppermiost posi-

09

tion the rearwardly extending arm 149 of the
radius arm 148 makes engagement with the éx-. -

- tension 151 of the switch I to open this switch.

Also rigidly mounied upon the frame A ad-

jacent to the radius arm 148 is a switch P, nor-
mally spring- -held in closed position and having
-an extending arm 152 adapted to be engaged by

" the laierally extending arm 150 of the radius

15

arm 148 during counterclockwise rotation of the

main shaft 128, as viewed in Figure 1, this contact

taking place when the shaft 128 has turned coun-

and’ manner of -

7
terclockwise to a sufficient distance to bring the
beam I to its lowermost position, or in other

words, to the limit of its downward oscillation st -

which point the switch P is automatically opened.
Circuit wires are conhected to opposite sides of

the switch N while other circuit wires are con-

nected to opposite sides of the switch 2.
Secured to one of the arms 129 of the beam F
and extending beyond the forward end thereof

is a sirip of insulation 157 and secured to the

86

£57

projecting portion thereof is a switch @ having

the two switch arms 158 and 158 which are nor-
mally spring-held in closec¢ position, as in Big-
ure 19, and connected to these switch arms are
circuit wires 1606 and 161.
of the switch @ extends forwardly and is cove
ered with insulation to form an insulated pad
162 upon which a pick up forming part of the

agpparatus is adapted to rest at a certain point .

in the operation of the machine for the purpose
of opening this switch @, the construction being
such; as previously explained, that this smtch G

1s normally closed.

As previously mentwned there is pivotally car-
ried at the forward end of the beam F a turn-
table unit G which unit comprises what may he
referred to as the turntable proper 1683 and the
apparatus and mechanism for supperting and ro-
tating the turntable 163.

Pivotally supported in the forward ends of the
arms 129 of the beam P in suitable pivot bearings
1s a bar 164, the bearings for the ends of this bar
being adjustably secured within the arms 129 by
screws 165 (see Figures 19 and 184), the bearings
being in the nature of conical points engaging
corresponding recesses in the ends of the bar 164
by which the bar is rotatably supported. Rigidly
carried by the underside of the har 164 is a plate
166 to the under side of which in turn is secured

a motor casing 167 containing an electric motor i
167’ which will be termed the turntable motor

and is of the type suitable for opemtma' the turn-
table of such machines.

Secured to the forward end of the mo‘tm casmg
167 is an end casing 168 in which is journalled a
stub shaft 169 upon the upper end.of ‘which is
rigidly mounted the turntable proper i63. This
shaft 169, or a continuation thereof, extends up-~
wardly above the turntable concentrically with

the turntable and constitutes what will be referred
to as the centre pin of the turntable, being

designated by the numeral 17¢. This pin 170 is
concentric with the snaft 169 and is of reasonable

The lower arm 159
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length, in the neighbourhood of one inch, or one

inch and a quarter, and is formed with g
tapering point.

The shaft 169 rigidly carries a Worm gear 171
which is operatively engaged by a worm 172
rigidly carried by the forward end of the shaft
173 of the turncable motor which shaft 1%3, it

will be understood, is perpendicular to the shaft’
169 carrying the turntabile.

The rear end of the
turntable motor shaft 173 carries a
governor 174 through which the speed of the
turntable motor 167’ is controlled.

Carried by the casing 188 is a suitable counter-

balancing weight 175 whereby the entire turn-

table unit G is balanced so that it normally main-

tains a position in which the turntable 1353 is

horizontal.

Secured to the plate 166 is a bar 176 inclined
downwardly and rearwardly and of such length
as to contact in certain positions of the mecha-
nism- with the tie rod 131 extending across the
beam F between the arms 129 thereof.
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n Iigure 26 the relative position of the turn-
table unit G with respect to the beam P is shown
wiien tie beam is in its fully raised position so
that a record 98 carried upon the turntable is in
proper playing position within the machine, a

oorilon of a pickup arm and needle carried there-

2y engaging the record being indicated in broken
Iines. In this position the inclined arm 176 is
in engagement with the tie rod 131 and the weight

ot the pickup arm which engages the record upon

the opposile side of the bar 164 from the tie rod
131 tends to rotate the turntable unit in a
counterclockwise direction about . its shaft 164,

which rotation is prevented by the engasement

petween the arm 176 and the tie rod 131. The
censtruection is such, therefore, that in this play-

ing position the entire turntable unit G and with

1t the turntable 163 and record 98 carried there-
By are firmly and rigidly supported in a proper
norizontal position to permit playine of the rec-
ord. - | | *

£85 previously stated, the turntable unit G is
counternalanced by the weight 175 so that at all
poinis during the upward and downward oscillg-
tion of the beam F the turntabie is automatically
maintained in a horizontal position.

muitably mounted upon the main frame A for
prover engagement with a record 98 supported in
playing position upen the turntable 163 is a pick-

up arm L, which arm may be'in the nature of the.

ordinary gramophone tone arm adapted for re-
oproduciion of sound on the principle of mechani-
cal vibration or may be of the type of pickup arm
used for the electrical reproduction of sound, as
in the gramophone radio combination, and in the

- drawings and specification a pickup arm of the

20

680

At

:atber type has been shown, although the present

mvention is not to be limited in any way to this
nariicular forn.. | |

The pickup arm L comprises a rigid arm 177
pivotally mounted at one end upon a base 178
carried by the main frame A, the arm being sup-
ported on this in & manner so as to permit com-

“bined swinging of the arm about a vertical axis

and also about a horizontal axis. "In the form
lilustrated, this is provided by a pedestal 179
journalied upon the base 178 for rotation about a
vertical axis, the arc of rotation being limited
by a pin 185 carried by the pedestal 179, which pin
1s adapted to move within an arcuate noteh 181
tormed In the base 178 which arcuate notch is
of sufficient iength to permit the desired arc of
ozcillation c¢f the arm 177.- The foregoing pro-
vides for the swinging of the pickup arm, 177
about a vertical axis. |

The swinging or movement of the pickup arm
177 about g horizontal axis is provided for by a4
parallel-gided head 182 upstanding from the
redestal 179, which upstanding head is adapted
to engage within a parallel-sided recess 183 in

the rear end 1384 of the pickup arm 177, this rear

end of the pickup arm being pivotally connected
to the head 182 by a screw pin 185. | |
The forward or free end of the pickup arm
177 carries the usual pickup 186 adapted to
hold in the ordinary manner the pickup needle
187 which is secured in position by the thumb
screw 188. The free end. of the pickup arm is
suspended by a cable 189 having one end se-
cured to a lug 190 on the pickup 186 and the
other end secured to a lug 191 attached at the
top of the main frame A, the position of the
point of attachment of the upper end of the
cable being to the rear of and to the left of the
pivotal mounting of the rear end 184 of the

1,961,072

bickup arm 177, the purpose of whi i will later
be explained. |
Sttspended beneath the pickup arm 177 is what

will be referred to as a follower needle arm i92,

the rear end of which is pivotally connected
within the bifurcated lower end of a stud 193 by
means of a pivot pin 194, this pivot pin depend-
Ing from' the pickup arm and being pivotally
connected thereto for rotation about its own axis.
The mounting of the follower needle arm 192,

therefore, is such that it is free to oscillate up-

wardly and downwardly about the pivot pin 184
so that its free end may move up and down rel-
atively to the pickup 1856 and pickup arm 177,
which latter oscillation takes place about the
axis of the bkifurcated stud 193. The follower
needle carried by the free end of the follower
needle arm 192 is indicated by the numeral 195.

A hook 196 adapted to form a seating for the
follower needle arm 192 provides a means of
limiting the downward movement of this arm,
the Iimit of this downward movement being
such that the follower needle 195 is suspended
at a level lower than the pickup needle 187.

Carried by the pickup arm 177 is g pair of
switches T, which will be referred to as the pick-
up arm switches,  which switches are connected
In parallel with each other and the function of
which is to close the necessary circuits to cause
the turntable 163 and record 98 carried thereby

10 descend away from the pickup arm after the
p.aying of a record has been completed, as will

be hereinaiter explained, these switches T he-
ing normally open and adapted to be selectively
clozed at a certain point in the operation of the
machine.

These switches T each comprise a bell crank
lever 197 pivotally meunted upon a pin 198 at
cach side of the pickup arm 177 and in electri-
cal contact therewith. Each bell crank lever 197
is formed with a depending arm 199 and a Iat-
erally extending substantially horizontal arm
200, which lateral arms 200 carry metal welghts
201. The depending arms 199 of these two bell
crank levers 197 extend downwardly on opposite
sides of the follower ncedle arm 192 and are

‘normally held in contact with the arm by the

action of the weights 201 so that these bell erank
levers normally operate to hold the follower nee-
die arm 132 in a definite position measured lat-
erally with respect to the pickup arm 177, which
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normal position is that in which this follower .

needle arm is swung a slicht distance laterally
to the left of a position of alienment with the
pickup arm 177 so that normally when the pickup
needle 187 and the follower needle 195 engage
the grooves of a record to be played the follower
needle lags a few grooves behind the pickup
needle and as a consequence during the inward
swing of the pickup arm and with it the follower
Needle arm in the playing of a record the follower
needle arm lags slightly behind its position of
alignment with the pickup arm.

- Secured to the pickup arm 177 and disposed

at the upper side thereof and insulated from

the pickup arm by suitable insulation 202 are
two stationary metallic switch biades 203 dis-
posed one at either side of the pickup arm, the
ends of which blades overlie the metal weights
201 of the bell crank levers 197, the switch blades
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403 being so formed and positioned that nor-

mally they are spaced away from the weights
201 but upon the follower needle arm being
swung laterally to either side of its normal po-

sition s0 as to move one of the depending arms 150
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189 laterally ‘and oscﬂlate the bell crank. lever

1987 about its pivot pin 198 to raise the arm 200

and with it the weight 201, this weight will make
electrical contact with the corresponding switch
blade 203 so that the blades 203 and the bell
crank levers 197 constitute two switches which
are normally open but either one of which will
be closed upon the swinging of the follower nee-
dle arm 192 laterally, one of the switches being
closed when the arm is swung laterally to the

left and the other when it is swung laterally to

~ the right.

15
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A cireuit wire 204 is in electncal contact with

t;he two switeh blades 203 while another circuit

wire 205 is in electrical ¢ontact with the pickup
arm ‘base 178 and therefore in electrical com-
munication with the bell crank
through the metal pickup arm 177, the circuit
being completed, as wiil be hereinafter explained,
so as to be normally open but to be closed when-
ever the follower needle arm 192 swings later-

ally in either direction with respect to the pickup

a1m.
Assocla,ted with the pickup arm is a stop lever

‘206 pivoted intermediately of its length upon the

frame A at 207 for oscillation about a horizontal
axis. The right hand end of this lever is formed

into an upwardly directed stop edge 208 adapted
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for co-operative engagement with a depending

stop 209 carried by the pickup arm 177 and the

leit hand end of the lever is connected by a
spring 210 to the frame A, the action of the spring
210 being to normally depress the left hand end
of the lever and to raise the right hand end so
that the stop 208 is elevated into a position to be
engaged by the stop 209 of the tone arm as the
tone arm swings radially outward after the play-

ing of a record, the upward oscillation of the end

208 .of the lever being limited by a stop 211 car-

ried by the frame A against which the opposite

end of the lever 2086 engages after it is pulled

downwardly by the spring 210.

Mounted upon the frame A is an electm-mag—

net 212 positioned above and adapted for opera-.

tive engagement with the left hand end of the
lever 206, the construction and mounting of this

lever and magnet being such thdt normally the
left hand end of the lever is depressed by the.

" spring 210.so that the stop edge 208 at the right

50

55

60

70

hand end is elevated into position to engage the

stop 209 of the tone arm but when the electro-
magnet 212 is energized the right hand end of
the lever 206 is attracted thereby and elevated so
that the stop edge 208 at the right hand end is

depressed out of position to Operatively engage-
the stop 209 of the tone arm.
The bifurcated stud 193 within which the fol--

lower needle arm 192 is pwotally mounted and

the switch blades 203 may be mounted upon the

pickup arm 177 in any suitable way and in the

form illustrated this is accomplished by means

of a clamp 213 secured upon the arm by a bolt

214 and nuts 215, suitable insulation 202 bheing

inserted between the clamp 213 and the pickup

arm 177.

Journaled in the main frame A and at oppo-

site sides thereof are a pair of co-axial horizon-

tal shafts 216 both ends of which project later-
ally through the frame A. On the outer project-
ing end of each of these shafts is rigidly secured

g small pulley 217 and a large pulley 218. On the |

inner faces of each of the large pulleys 218 is

- formed an arcuate slot 219 and projecting from

75

this inner face of each of these pulleys is a stop
220 adapted in a certain position of the pulley to

levers 197

o

engage a ce—operatmg stop 221 carried by the

frame A. Secured in the peripheral groove of

each of the large pulleys 218 and leading down-
wardly and forwardly from the top of the pulley
is-a cable 222 to the end of which is secured a
weight 223. Secured in the peripheral grooves
of each of the smaller pulleys 217 and leading
downwardly and rearwardly from the top of the
pulley is a cable 224, which will be presently
referred to.

The inwardly projecting ends of the shafts 216
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are split axially and a portion 225 thereof Is hing-

edly connected at 226 to the main portion of the
shaft (see Figure 24) so that in a certain position
of the machine this portion 225 -and the parts
carried thereby may swing upwardly with respect
to the remainder of the shaft 216 aboui the
hinged connection 226. The inner split end of
each of the shafts 216 extends through and has
a2 pearing in a U-shaped bearing 227 rigidly car-
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‘tied by the frame A, which Bearing is in the form

of a bifurcated member having the bifurcation
228 therecf directed upwardly so as to f{}rm a

| secket bearing for the shaft 216.

The bifurcations 228 in these hearings 227 are 1;00

of such width as to just accommodate the shafts

216 and the depth of the bifurcations is such

that the lower ends thereof form a bearing for
the shafts 216. |

- Rigidly carried by the inner end of each of
the hinged portions 225 of the shafts 216 is a
record holding channel portion ¥ which is in
the form of a stepped channelled element com-

108

prising outer and inner stepped receiving chan-

nel portions 222 and 230 which form respectively

110
channels adapted to receive and accommodate

large and small size records, for instance 10 and

12 inch records, the oufer channels 229 of the
member H peing of such width as to accommo-

date a 12 inch record and the inner ehannels 230 115

being of such width as to accommodate a 10 mch |

record.

These stepped receiving channels 229 and 230
are so forined and so positioned in the machine

that they lie at the same distance measured 1at- 120

erally from the longitudinal centre plane of the

machine as do the channels 100 and 101 of the
upper guide apron C, the channels 102 and 103

of the lower guide apron D and the channels 116
and 117 of the cradle E. 125

Rigidly carried by each of the channel mem-
bers H is a cover plate 231 overlying the inner
channel 230 and forming a support for a record
contained in this channel during certain portions
of the operation of the device. Rigidly carried 130

by the main portion of each of the shafis 216 is

a somewhat similar cover plate 232 adapted to
overlie the outer receiving channel 229 and to
form a support for & record within this channel

during a certain portion of the operation of the 135

device.

Rigidly carned by each of the channeled por- |
tions H-and forming part thereof are outer and
inner stepped -discharging channelled portions
233 and 234 which channels face in the opposite 140
direction to the receiving channels 229 and 230 -

and, as in the case of all other stepped channels

“in the machine, are of proper size to accommo-

date large and small records. These channels -

233 and 234 are inclined with respect to the re- 145
ceiving channels 229 and 230, as clearly shown in

Figures 14 and 23, and during a certain portion

of the operation of the machine these discharg-
ing channels - are adapted to be positioned in
alignment with the lower stationary guide apron 150
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D (see Figure 23), in which position the discharg-

- Ing channels 233 and 234 are in slisnment with

the channels 102 and 103 of the lower guide apron.
Provided in each of the receiving channels

5 229 and 230 respectively is a stop 235 and 236
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adapted to engage the periphery of & record de-
posited within either of these channels, these
stops being so positioned that the record is ac-
curately positioned within the channel to insure
the correct and accurate positioning of the cen-
tre hole of the record within the machine as is
required for the successful operation thereof, as
will hereinafter be more fully explained.
Carriec by the main frame A and insulated
therefrom is a switch R (see Figures 13, 14, 23

and 24) comprising two spring blades 237 and

238 normally out of contact with each other, the
blade 238 overlying the blade 237 and these blades
projecting downwazrdly so that at a certain poing
in the operation of the device when the record
holding channels H are being oscillated outward-
ly and upwardly about their hinged connections
226, one of these channels is adapted to engage
the switch blade 238 and press it outwardly
against the switch blade 237 to close the switch
R and the electrical circuit connected therewith.

Mounted in an orifice in the main frame A at
each side thereof is a pin 239 formed at its inner
end with an enlarged head 240 and having its out-
€r end pressed against theinner face of the pulley
218 by means of a spring 241, the outer end of

which pin is adapted at a certain point in the

operation of the machine to enter and engage
within the arcuate slot 219 in the pulley 218, the
pin being spring-pressed into the slot when the
bulley 218 has turned to that position in which
the arcuate slot 219 registers with the outer end
of the pin. The position of this pin relatively
to the pulley 218 in the position of the apparatus
shown in Figure 15 is indicated in broken lines.
Pivotally mounted upon the frame A at each
side thereof is a lever 242 which is pivotally
mounted intermediately of its length at 156 upon
the main frame and is formed with a bifurcated
end 243 overlying the enlarced head 240 at the
inner end of the corresponding pin 239. Hinged-
ly carried by the free end of each of the levers
242 is an arm 244 which arm extends inwardly
transversely of the machine and its hinge con-
nection 245 with the lever 242 is such that the
arm 1s free to move upwardly towards the oppo-
site end of the lever but cannot move in the
opposite direction beyond a point in‘:which it is
substantially perpendicular to the lever. ' These
arms 244 are so positioned and of such length
that during the oscillation of the main beam F
in the operation of the machine, the lugs 132
projecting laterally out from the arms 129 of the
beam F are adapted to engage with.these arms
244, ~ - -
The action of the springs 241 carried by the
pins 239 is such that normally the pins are pressed
outwardly so that the enlarged heads 240 thereof
overlie the bifurcated ends 243 of the levers 242
draw these bifurcated ends laterally out against
the frame A and move the opposite ends of the
levers 242 and therewith the hinged arms 244 to
their innermeost . positions. |
Journalled within the main frame A at the left
side thereof is a horizontal shaft 246 upon which
is rigidly carried a_ double grooved pulley 247.
Secured within the grooves of the pulley 247 and
leading downwardly and forwardly therefrom are
two cables 224 which lead over a double pulley
248 adjacent to the bottom of the frame A at
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the left side thereof. One of these cables leads
upwardly and is connected through a turnbuckle
249 1o the cable 224 l2ading from the left hand
pulley 217 while the other cable 224 from the
pulley 247 leads across the machine to the right
hand side thereof where it passes upwardly over
a2 pulley 250 to be connected through 2 similar

turnbuckle 249 to the cable 224 leading from the_

right hand pulley 217.

- Secured within one of the grooves of the pulley
247 and leading rearwardly and downwardly
over the top thereof is a cable 25% {0 the end of

‘which is suspended a weight 252. The action of

this weight, it will be apparent, is to tend to io-
tate the pulley 247 clockwise in Figure 1 while
the tendency of the weights 223 is to rotate the
pulleys 218 counterclockwise in Figure 1 and
therefore these weights 223 and 252 oppose each

other to maintain the cables 224 taut. The length

oI the cables 224 may be suitably adjusted by
means of the turnbuckies 249,

"The inner end of the shaft 246 projects slight-
1y beyond the frame A and rigidly secured thereto
is a collar 253 carrying a radial finger 254, the
shaft 246 carrying an additional rztaining col-
lar 255 rigidly secured. thereto for preventing
axial movement of the shaft.

Rigidly secured to the frame A is a bracket
256 In which is journalled one end of a bent lever
79 (see Figure 8), this lever 79 being of bent for-
mation such that it is in effect pivotally mounted
within the bracket 256 about a point inter-
mediately of the length of the lever, one end 78
thereof being connected to a cable 76, as pre-
viously explained, and the free end 81 of the
lever being directed forwardly, as clearly shown
in Figure 8.

Journalled within the frame A is a second hor-
izontal shaft 257 in spaced relation axially from
the shaft 246 and having its axis eccentric with

‘respect to the axis of the shaft 246, the axis of

the shaft 257 being slightly lower than and to
the rear of the axis of the shaft 246. The outer
end of the shaft 257 projects beyond the frame
A and rigidly secured to this projecting end is a
collar 258 which collar carries two rigid dia-
metrically opposed radial arms the extremities of
which are bent laterally outward to form the
dogs 82.

The relative disposition of the dogs 82, radial
arm 254 and the free end 81 of the lever %79 is
such that upon clockwise rotation (as viewed in
Figure 8) of the shaft 257 and with it the collar
2568 and dogs 82, these dogs 82 are adapted to

engage with and disengage from the radial arm

254 and the free end 81 of the shaft 79. The
engaging and disengaging of the dogs 82 with th=
radial arm 254 is rendered possible because the
shaft 257 is eccentric with respect to the shaft

-246, it being obvious that, if these shafts were

concentric or co-axial, engagement between the
dogs 82 and the radial arm 254 would be con-
tinuous so that there would be a continuous drive
established between these parts.

Th= inner end of the shaft 257 also extends
beyond the frame A and mounted upon this inner
extension are two spaced apart collars 259 and
260 rigidly carried by the shaft, the collar 259
being provided with circumferentially spaced
apart notches adapted to be operatively engaged
by a finger 261 for preventing counter-clockwise
rotation of the shaft 2567 as viewed in Figure 8.
Between the collars 259 and 260 and rigidly car-
ried by the shaft 257 is a ratchet gear upon which
is operatively mountsd a ratchet collar 262 from
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which projects a radial arm 263, the ratchet gear
and ratchet collar 262 being such that, as viewed
in Figure 8, the ratchet is operatively locked when
the collar 262 is rotated clockwise but that when
rotated counter-clockwise the collar 262 moves
freely over the ratchet gear enclosed therein. In

“other words the construction is such that the

ratchet is operative to establish clock-wise. rofa-
tion of the shaft 257 in Figure 8 but inoperative

“to produce counter-clockwise rotation and as a

further precaution  against any possibility of
counter-clockwise rotation the finger 261, which
because of its engagement with the circumferen-
tially spaced apart notches on the collar 259 posi-
tively prevents any counter-clockwise rotation
of the shaft 257. | -

Operatively connecting the radial arm 259 and
the arm 147 carried by the main shaft 128 is
a link 264. | - |

- In Figure 28 is illustrated di&gramma.tically a

modified apparatus for oscillating the record

holding channels H as required in the operaticn

replace certain of the apparatus previously de-
ceribed and illustrated in the other views.

- Snpecifically this modified apparatus will re-

 place entirely the pulleys 218, 217, 247, 248 and
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250, cables 224, 222, 251, weights 223 and 252 and
certain other apparatus associated with the above

eliminated parts. The showing of this modified

construction in Figure 28 is merely diagrammadtic
but it is thought will be sufficient fo clearly set
forth the apparatus involved. | j |

In this modified apparatus the same main shaft
128 and the beam P with ifs side arms 129 is em-

ployed and also the same split axles 216 which--
carry the record holding channels H in exactly

the same manner as that already described. In

the modified construction, however, the pulleys
218 and 217 carried by the shafts 216 are rerlaced

by a collar 265 rigidly secured to the outer pro-
jecting end of each of the shafts 216 at the loca-

tion formerly occupied by the pulleys 218 and 217..
Trorn each of the collars 265 extends a radial

arm 266. the angular disposition of each of the

arms 266 with respect to the channel H carried

by the corresponding shaft 216 being the same.

Journalled in the main frame A extending

transversely of the machine and projecting on
each side of the frame A is a horizontal shaft

267 and upon each projecting end thereof and
vertically below the corresponding collar 265 is
rigidly secured a collar 268 from each of which

- collars extends a radial arm 269, the collars 268
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being so positioned upon the shaft 267 that the

arms 269 are in alignment with each other. Each

redial arm 269-is connected to the corresponding

radial arm 266 by a link 270, the arms 266 being

slightly longer than the arms 269. - Rigidly mount-

ed upon the shaft 267 is a sprocket 271.
While in Figure 28, which is merely diagram-

‘matic, only the parts at one side of the machine
. have been illustrated, it is to be understood that

the collars 216 and 268 with the arms 266 and
269 carried thereby and the links 270 connecting

the free ends of the arms 266 and 269 are dupli~

cated at each side of the machine, there being,
however, only one sprocket 271. -

Also journalled in the main frame A of the
machine is a horizontal shaft 272 upon which
is rigidly carried a sprocket 273 in operative

meshing engagement with the sprocket 271, the .
diameter of the sprocket 273 being exactly twice
-that of the sprocket 271 so that one revolution
of the sprocket 273 will produce two revolutions

of the sprocket 271. Rotatably carried by the
shaft 272 is a collar 274 from which exiends a
radial arm 275 to the free end of which is hinged-
ly connected at 276 a connecting link 277, the op-
pasite end of which is hingedly connected at 278
to the arm 147 extending from the main heam
shaft 128. Rigidly mounted upon the shaft 272
is a disk 279 provided with four equally spaced
apart ratchet recesses 280, and operatively held
in engagement with the periphery of the disk 279
in any suitable manner, as by a spring 231, is &
‘ratchet dog 282 which dog so engages the ratchet
recesses 280 as to prevent counter-clockwise ro-
tation of the collar 279 as viewed in Figure 23
and consequently preventing counter-clockwise
rotation of the sprocket 273. |

~ Pivotally carried by the radial arm 275 Iis &
further ratchet dog 283 which is spring held In
contact with the periphery of the disk 279 by a
spring 284 so as to operatively engage any one
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of the various ratchet recesses 280, as will be later .

described in detail. R |
.~ In Figure 28 the relative inclined position of

he record holding channels when in fheir re-

ceiving position within the machine is indicated
by the broken line marked B'.

The arrangement of the electrical apparatts
and cireuits including -the associated switches 1S

100 .

illustrated in Figure 29 by way of a schematic

wiring diagram in which the relative positions of
the different parts and switches are shown in the
positions occupied thereby when the machine has
come to rest, as after the completion of a playing

104

‘period, in which the beam F has come fo rest In

its fully raised position with the turntable carried

record thereon, in which position all electric ecir-

110

thereby also in its fully raised position with no

cuits are open and the entire mechanism is at.

rest. L

The electrical apparatus comprises the main
drive motor I which forms a sourge of driving
‘power for the entire machine with the exception
of the rotation of the turntable 163 which is driv-
en by a separate motor 167°. The motor T is of

reversible type in which reversal is accomplished

by reversing the connections to the starting coils
thereof. | |

115

120

In addition to the switches heretofore referred '.
to there is a starting switch S which is shown in

Figure 29.

The electric circuits of the machine comprise'

110 volt circuits for-driving the motor I and 167"
and low voltage battery circuits for controlling
apparatus for opening and closing the 110 volf;
circuits during the operation of the machine and

125
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in this diagram for purposes of clearness the

116 volt circuits have been shown in full lines
while the low voltage or battery circuits are shown
in broken lines. o

Certain crcuit controlling apparatus collec-
tively indicated by the letfer.U may conveniently

be mounted in any suitable way upon the machine

and, as. indicated, is shown mounted upon a.
‘wooden panel 285, which may be convenienily
mounted upon any desired part of the main frame

A. as indicated by the broken line panel in Fig-
ure 1. This circuit controliing mechanism U

comprises a metallic cradle 286 pivotally sup-
ported intermediately of its length upon a hori-

zontal pivot bearing 287 so that the cradle may .. .
oscillate vertically about th's pivotal mounting.

The interior of the cradle 286 is formed with a

bafile runway 288 and mounted therein is a metal
hall 289 adapted to roll from end to end of the
- eradle upon oscillation or tilting thereoi.
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sSecured te the richt hand end of the cradle, as
viewed in Figures 29, 21 and 29, are two spaced
apart metaliic terminals 290 and 291 which are
imsulated from the cradle and each of which carry
hinding posts 292 extending exteriorly of the right
hand end of the cradle. The construction of the
cradie is such that when the left hand end is
depressed tie ball 239 travels te the left hand end
of the cradle so that the terminal points 290 and
291 are out of contact while when the left hand
end of the cradle is raised, the ball 289 travels to
the right hand end thereof and bhridges the ter-
minals 280 and 281 thereby operating to close the
circuit connected ito these term.nals. Beneath
the right hand end of the eradle is 2 stop 293 upon
which this end of the cradle rests to limit oscilla-
tion thereof.

Fer convenience of description the cradle when

in the position shown in Figure 20, that is in

whnich the left hand end of the cradle is raised
and the ball is at the right hand end, will be re-
ferred tc as the elevated or raised position of the
cradle while the opposite position, in which the
Ieft hand end of the cradle is depressed and the
ball 289 has travelled to the left hand end, will be
referred to as the depressed or lcawered position
of the cradle.

- Mounted upon the panel 285 at a point beneath
the cradle 286 is an clectro-magnet 294 and pivot-
ally mounted upon the panel 285 and operatively
associated with the electro-magnet 294 is an ar-

‘mature 295 connected to the cradle 286 towards

the left hand end thereof by a link 296 engaging a
depending lug 297 carried by the cradle. The
armature 295 is adapted to be attracted by the
electro-magnet 294 when this magnet is ener-
gized and is normally held in raised position away
from the electro-magnet by a spring 298 oper-
ative to raise the armature.
- Underlying the armature 295 are switches 299
and 300 normally maintained in open pgosition but
adapied to be closed hy the armature 295 when
this armature moves downwardly under the at-
tracton of the electro-magnet 294. The con-
ion of these parts U therefore is such that
normally when the electro-magnet 294 is not en-
ergized the parts are in the position shown in

Figure 20 in which the ar mature is raised by the

spring 298, the cradle 288 is in raised position
with the ball 289 at the right hand end thereof

- and the switches 299 and 300 are in open circuit

position. When the magnet 294 becomes ener-

. gized the armature 295 is attracted thereby and

09,

drawn downward against the aclion of the spring
238 In which depressed position the armature
closes the switches 299 and 300 and oscillates the
cradle 236 into depressed position to lower the

~ left hand end thereof and cause the ball 289 to
- travel to the left end of the cradle to break elec-
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o trical contact between the terminals 290 and 291.

The starting coil reversing switch K, previously
referred to and clearly shown in mounted posi-

‘tion upon the machine in Figure 3, comprises a
movable sw:tch member 337 of substantially X .

shape, the four arms of which are indicated by

‘the numerals 301, 302, 303 and 304, the member
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337 being pivotally mounted. at 305 Forming
part of the switch K are three 1nsulated station-
ary contacts 306, 307 and 308 which three con-
tacts are carried by an insulated base 154 and
are struck about the pivotal centre 305 of the
switch as center and so positioned that the switeh
arms 303 and 304 are adapted to engage two of
these three contacts at one time. Thus in the

posxtmn shiown in Figure 29 the arms 303 and 304

»
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are in engagement with the contacts 306 and 307

while by oscillating the switch K counter-clock-
wise-the arm 303 will engace with the contact 307
and the arm 304 with the contact 308. The tws
outer contacts 306 and 308 are in electrical comni-
munication with each other as by the dotted bar
309, Connected in the battely circuiy is a suit-
able storage battery 310.

The circuit connections are as follows Tha
110 volt circuits for driving the motor.:, I and 187’
will first be referred to.

The main 110 volt lead-in wires are indicated
by the numerals 311 and 2312. The main jermi-
nals of the motor I are indicated by the numerals
313 and 314 while the starting coil terminals of
this mofor are indicated by the numerals 315
and 316. The motor terminal 313 is connected
directly with one of the 110 volt wires 311. The
motor terminal 314 is connected by a wire 317
with one side of the switch N, the other side of
the switch N being connected by a wire 318 to
the cradle terminal point 290, the other cradle
terminal 291 being connected by a wire 319 with
the upper side of the switech 299. This upper side
of the switch 299 is connected directly to the other
110 volt lead-in wire 312. The lower side of the

-switch 299 is connected by a wire 320 to the wire

317. The switch arm 304 is connected by a wire
321 to the motor terminal 313 while the switch
arm 303 is connected by a wire 322 to the motor
terminal 314. The switch contact 307 is con-
nected by a wire 323 to the starting coil termi-
nal 315 on the motor I while the switch contact
306 1s connected by a wire 324 to the starting coil
terminal 316 of the motor I and, since the switeh
contacts 306 and 308 are electrically connected
by the bar 309, it will, of course, be obvicus that
the contact 308 is also connected electr ically with
the starting coil terminal 316.

The main 110 volt lead-in wire 311 is connected
by a wire 160 with one side of the turntable mo-
tor switch Q while the other 110 volt lead-in wire
312 is connected by a wire 325 with one terminal
of the turntable motor 16%7’, the other terminal
of this motor being connected to the opposite side
of the switch Q by a wire 161.

From the foregoing it will be noted that the 110
volt circuits to the main motor I and the turn-
table motor 167’ are parallel circuits and quite
independent of each other and as a matter of
fact, while the 110 volt circuit to the main drive
motor I is intermittently opened and closed dur-
ing the operation of the machine, the 110 volt
circuit to the turntable motor 187’ is closed con-
tinuously during the operation of the machine so
that this turntable motor is operating and this
circuit to the turntable motor is only broken when
the entire mechanism comes to rest.

The battery circuits used in the apparatus will
-now be described. From one terminal of the
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battery 310 a wire 326 leads to one terminal of the

electro-magnet 212, the other terminal of this
electro-magnet being connected by a wire 109

to one side of the switches R and M, the other

sides of these switches being connected together
by a wire 108, which-wire 108 is connected by a
wire 327 to one terminal 332 of the electro-mag-
net 294 this terminal 332 being connected by a
wire 328 with the opposite terminal of the stor-

- age battery 310. It will.thus be apparent that the

switches M and R are connected in parallel in the
battery circuit above described so that the clos-~
ing of either of these switches will energize the
electro-magnet 212.

One terminal of the battery 310 is also connect-
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ed by a wire 320 with one side of the svi}itch P,

the other sids of the switch P being conncceied

by a wire.330 with one side of the switch 300 and
by a wire 204 to one side of the starting switch S,
the other side of the starting switch S being con-
nected by a wire 331 with the other side of the

switch 300 and to the opposite terminal 333 of
the electro~-magnet 294 to that to which the wire

327 is connected. A wire 205 connects one side
of each of the parallel pickup arm switches T to

that side of the starting coil switch S to which

the wire 331 is connected., The other sides of
these pickup arm switches T are connected by a

- wire 204 {0 that side of the starting coil switch S

which is connected by the wire 204 ta one side
of the swiitcih P.
It will thus be cleay that the starting switch

' S and the pickup arm smtches T are in’ parallel |

connection.

All the switches employed in the cir cults are
automatically operated with the exception only
of the starting switch 8 which is manually closed.

Of these switches the switches N, P and @ are
normally spring-neld in closed circuit position so
that these switches are only opened at certain
desired points during fthe operation oi the ma-
otherwise they remain automatically
closed. On the other hand the switches M, R,
S, T, 299 and 300 are normally spring-held in open
circuit position so that the circuits controlled by
these switches are normally open and are only
closed by the mechanical closing of these switches
at certain poinis during the operation of the ma-
chine,

The consiruction and ﬂpera‘tmn of the varmus
parts will now be deseribed.

The motor I, as previously explained, consti-
tutes, the main drive for the entire machine,

which motor, through the medium of the pulleys

144, 141, 142 and 143 and the belts 145 and 146

- mounted therson together with the cone pulleys

135 and 136 and the cables 138 and 139, functlions
to oscillate the beam P vertically in the machine

as required for the operation thereof, which beam

is oscillated vertically between an extreme lower

position and an extreme upper position in the

latter of which a record supported upon the turn-

table 163 is in proper playing position in the ma-
chine, proper arrangements being provided for
reversing this motor I during certain periods of

the operation to alternately elevate and lower
‘the beam I

and to permit the motor I to remain
at rest for g certain period when the beam is in

its elevated position to permit it t¢c remain sta-
tionary in this pms:.tmn during the playing of a

'_1ecord

60

75

The ﬁperaﬁmn of Varmus parts ‘of the 4PDa -

ratus is accomplished by co-operative action be-
tween: the oscillating beam F and these various

parts, the .operation oi which sautomatically ¥

occurs at certain desired points in 'the Gscﬂlatmn

of the beam.

During each descent of the beam F at which
time the main shaft 128 is rotating counter-
clockwise, as shown in Figure 7, the arm 147 is

also being rotated munter-clockmse and through
the medium of the links 264 connecting this arm

to the radial arm 263 carried by the ratchet
collar 262 this collar 262 is rotated clockwise in
Figure 8 in which direction of rotation, as pre-
viously explained, the ratchet collar is in gpera-
tive locked engagement with the ratchet gear
contained therein and rigidly carried by the shaft
257 s0 that through the medium of this ratchet
collar 262 and ratehet gear the shaft 257 is turned

13

in g clockwise direction through an are and with
it also turns the collar 258 rigidly carried by

‘the outer projecting end of the shaft and the two

dogs 82 carried by this collar. This clockwise
turning of the shaft 257 and dogs 82 occurs only

30

during the descent of the beam ¥ but occurs dur-

ing each descent thereof.

During each ascent of the be&m, m which
agcent the main shaft 128 is rotating ciock‘mse
in Pigure 7 thereby causing clockwise rotation
of the arm 147 carvied thereby, agsin through

85

the medium of the link 264 connecting the arm

147 with the arm 263, the ratchet collayr 262 is
rotated counter-clockwise butf, as previously ex-
piained, during counter-clockwise rofation of this
ravchet collar it does not operatively engage the

ratchet gear therein but the collar rides: -freely

over the raichet gear so that there is no conse-

quent rotation of the shaft 257 and dogs 82 so.

that during each ascent of the beam the shaft

2077 and dogs 82 remain at rest and the ratchet -

collar 262 merely moves in 2 counterwalack_wme
direction freely with respect to the shaft 257 to,
as 1t were, reset itself or wind itself up with
respect to the ratchet.

00
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In the above described clockwise rotation of

‘the dogs 82 through an arc during each descent

of the beam I' at certain desired points in the
operation of the device these dogs 82 engage with

the radial arm 254 carried by the collar 253 on

the shaft 246 50 as to rotate this shaft and with
it the double grooved pulley 247 carried thereby
through an arc in a clockwise direetion after

arm 254,

The function of this engagement between bthe
dog 82 and the arm 254 with the consequent turn-
ing of the double grooved pulley 247 will be fur-
ther described presently but it is sufficient for

the moment to state that this clockwise rotation
of the pulleys 247 takes place during the descent

of the beam F by the engagement and disengage-
ment between one of the dogs 82 and the radial
arm 254.

Also during the clockwise rotation of the dogs

382, as above described, consequent upon the de-

- scent ‘of the beam F these dogs one at o time

engage with the free end 81 of the pivoted lever
19 s0 as 1o depress this free end 81 and l1ift the
opposite end 78 to which the cable 76 is secured
and after depressing the free end 81 a certsin
distance the dog 82 disengages therefrom to per-

mit the lever 79 to resume its original position..
During each oscillation of the lever 79, as sbove

130

described, the cabie 76 is pulled upwardly so as

ta draw the bar 73 rearwardly, which rearward

movement results in the operation of the record

holding ‘magazine B, as will now be described.

105

- which the engaging dog 82 disengages from i;ha» |

Consider the magazine B to be in its fully |

raised position in which position it is supported
by the engagement of the projecting ends of one
of the pins 60 upon a solid portion of the upper
face of the thrust collar 62, as clearly shown in
Bugures 9 and 10, and that the compartments 95

of the upper magamne section 52 eachr contain
a record 98.

135

140

In this position the records 98 are projecting |

rearwardly from the compartments 95 and are

he d in position therein by the engagement of
the records with the stop rods 97, these rods ex-
tending slightly below the lowermost record but
the lower ends of the rods heing spaced above

‘the upper stationary channelled slide or guide

apron C. In Ihis position of the magazine, it
is therefore evident that all the records 98 are
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prevented by the stop rods 87 irom moving rear-
wardly out of the magazine.

A% g desired point in the operation of the
device and during descent of the beam F, as pre-
viously explained, one.of the dogs 82 during its
clockwise turning movement strikes the free end
81 of the lever 79 depressing this lever and pull-
ing upwardly upon the cable 76,
the bar %3 rearwardly. During this rearward
movement of the bar 73, due to the engagement
of the end of the arm 70 within the notch 74
of the bar 73, the arm 70 is drawn rearwardly
as in IFigures § and 2, thereby turning the thrust
collar 62 counter-clockwise as viewed from above.

The extent to which the bar 73.is drawn rear-
wardly, it is evident will depend directly upon
the length of the arc of oscillation of the lever 79

- by the dog 82, it being clear that after engaging

the end 81 of the lever 72 through a certain are,
continued turning of the dog 82 will .cause this

. dog to disengage from and release the end 81

25
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and the parts are so related that the arc of os-
cillation of the lever 79 in the above described

operation is just sufficient to turn the thrust col-

lar 62 counfter-clockwise sufficiently to place the
oblique slots 69 in alisnment under the pro-
jecting ends of the pins 60. |

When this alignment occurs it will be evident
that since the slots 69 are obligque to the axis of
the supporting rod 59 and since no rotation of
the rod 59 is possible, this rod cannot descend
through the thrust collar 62 without causing
clockwise rotation of this collar, that is rotation
in the reverse direction to which it was just ro-
tated by the rearward movement of the bar 73.
As above described, wheint the dog 82 has oscillated
the lever 78 through the desired arc to bring the
oblique slots 69 into alighment with the pins 60,
unless the lever 79 is released, no descent of the
supporting rod 59 can occur since, until this re-
lease of the lever 79 takes place, the necessary
clockwise rotation of the thrust collar 62 is pre-
vented since the end 78 of the lever 79 is elevated
and the cable 76 is retaining the bar 73 in its
rearwardly drawn position and by the engage-
ment of the end of the arm 70 within the notch

74 of the bar 73 clockwise rotation of the collar

62 is posifively prevented.

At this point, however, the dog 82 disengages
from the lever 79 thus releasing the lever and the
weight of the magazine B pressing downwardly
upon the rod 59 causes this rod to descend, in
which descent the pins 60 travel through the
oblique slots 69 causing the aforementioned
clockwise rotation of the thrust collar 62 and
drawing the bar 73 forwardly into its original
position so that, through the cable 76, the lever
79 is also returned to its original position in which
it rests upon the stop pin 84. In this operation
the spring 83 operates to draw the bar 73 down-
wardly and forwardly and to maintain engage-
ment between the notch 74 and the arm 70. In
this-descent of the rod 59 and magazine B, the
clockwise rotation of the thrust collar 62, as one
set of pins 60 descends through the obligque slots
69, results in the next upper set of pins 60 strik-

ing against a solid portion of the upper face. of

the collar 62, this being caused by the clock-
wise rotation of the collar so that when the origi-
nal set of pins 60 emerge from the bottom ends
of these slots 69 these bottom ends of the slots
are in alignment with the pins 60 so that the up-
per ends of the slots 69 cannot be in alignment

- with the next upper set of pins 60 and therefore

these pins engage a solid part of the upper face

thus drawing

80 as to releagse the next record over the upper

of steps each of which descents causes a record

1,081,079

of the collar 62 and furthér descent of the maggd-

zine B is positively prevented.
This descent of the magazine has been suflicient
to lower the magazine so that the record 98 con-

tained in the lowermost compartment 95 thereof 80

‘moves downwardly clear of the lower ends of the

stop rods 97 and slides '‘by gravity rearwardly
from the magazine over the upper channeled
guide apron or siide C to be conducted through
the machine and to be finally delivered there-
from and to slide over the lower slide or guide
apron D and be deposited forwardly within one
of the compartments 96 of the lower magazine
section 53 in which it is retained by engagement
with the stop bar 99. 00
At proper intervals during the operation of the
machine the Iever 79 is oscillated by the dogs 82
as above described and at each of such oscillations
the magazine B is caused to descend a set amount

89

95
guide apron C into the machine.

The construction is therefore such that during
the operation of the machine the magazine B 1s
at proper intervals caused to descend by a series
100
to be delivered from the upper magazine section
52 into the machine., In loading the upper mag-
azine section the records would be placed therein -
in the desired order in which they are to pe
played and would be delivered one at g time in g5
regular order from tne lowermost to the upper-
most untii the complete series of records has been
thus delivered. When the magazine has reached
its fully lowered position as a result of this se-
ries of stepped descents, in order ¢ again put
the machine in operation iv is necessary thatv the
magazine be ralsed and the upper section 52
again supplied with records. This raising of the
magazine from its lowermost to its uppermost
position is accomplished as foliows:— 115

By reference to Figure 9 it will b2 noted that
normally the pins 60 carried by the supporting
rod 59 rest upon a solid portion of the upper
face of the thrust collar 62 and are dispoesed in-
termediately between the oblique slots 69 and the 120
axial slots 68 and in the normal operation of
the mechanism the collar 62, as above described,
is turned in a counterclockwise direction to bring
the oblique slots 69 into the alignment with the
pins 64Q.

In the operation of raising the magazine from
its lowermost to its uppermost position, rota-
tion of the collar 62 in a clockwise direction as

125

_viewed from above is necessary to bring the axial

slots 68 into alisnment with the pins 60 and i3
this is accomplished as follows. The cable 89
has one end connected -to the foot treadie 91
and the other end to the rear end of the bhent
lever 85, which lever is pivoted intermediately
of its length at 86 to the lug 87 carried by the 335
arm 70, the lug 88 at the opposite end of this
lever 85 underlying the bar 73. When, there-
fore, the foot treadle 91 is depressed, a forward
pull is exerted upon the cable 89 which passes
over the pulley 20, thus oscillating the lever 85 49
about its pivot point 86 so that the lug 88 presses

upwardly upon the bar 73 raising this bar so

that the notch 74 thereof disengages from the
arm 70. Further depression of the foot treadle
91 will operate to rotate the arm 70 clockwise -z5
in Pigure 9 and with it produce clockwise rota-
tion of the thrust collar 62, it being of course
apparent that such clockwise rotation is impos-
sible until the arm 70 is disengaged from the
notch 74 of the bar 73 and the function of the j5¢
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pivoted LEVEI. 85 is fo accomphsh this dlseng@gew
mene. -

In the above described operation of the lever

' 85, lifting of the bar 73 thereby is permitted by

the making of the orifice 334 (see Figure 22)
of sufficient depth {o provide clearance so thatb
the Torward end of the bar 73 may be raised
sufficiently to permit disengagement of the arm

' 70 from the notch 74, In the normal engaged
position of these paris, as shown in ¥igure 22,

the bar 73 rests upon the bottom of the orifice
o34 in the bracket 71 and the necessary clea.rm
ance is provided above the bar.

The arc through which the thrust collar 62 is
turned clockwise in the above described opera-
fion is suificient to bring the axial slots 68 into

alignment with the pins 60 and when this oc-

curs it will be evident that since the slots 68
are axial the magazine B may be freely raised
manually into its uppermost position, it being
of course necessary that during this last opers-
{ion, the foot treadie 91 bhe held depressed.
When the magazine has been thus fully raised
the foot freadle 91 is released upon which re-

lease o spring 92, having one end secured to the

collar 62 and the other to g 1lug carried by the

frame A, operates to cause counter-clockwise

rotation of the ccollar 62 and return it to its
original position in which the pins 60 are dis-
posed intermediately between the axial slots 68
and the obligue slots 69, as shown in Figure 9,
s0 that when the magazine is released it is held
in its raised position by the engagement of the

pins 60 with the solid part of the upper surface

of the collar 62. The spring 92, of course, also

operates o return the arm 70 Yo its normal po-
sition and immedigtely this position is reached
engagement is again established between fthe

am 70 and notceh 74 of the bar 13 s¢ that the
entire magazine and associated parts are again
in position to go through the previously described
cycle of pperaticns. -

It might also be pointed out that in the above
~described operation of raising the magazine,

when the bar 73 is raised by the lug 88 of the
lever 85, this bar 73 is held in its normal for-

. ward position by the forward pull of the spring

83 so thatl this spring not only operates to pull
dovwnwardly upon the bar 73 {0 mamtain en-

. gagement betweenn the arm 70 and the notch

74 but also to normally urge this bar 73 into
its forwardmost position.

- In describing the construction of the upper

and lower slides or guide aprons C and D, the
cradle B and the record holding channels H these
members have been referred (o as being chan-
nelled to accommodate large and small sized

‘records, an inner channel adapted for the ac-
commodation of, say, 10 inch records and an

olter channel adapted for the accommodation
of, say, 12 inch records, the smaller or inner
of which channeis being depressed below the
level of the outer or larger channel, and for
convenience of description these channels will
be referred to as stepped channels, the outler
upper or larger channel being for the accommo-
dation of 12 inch records while the lower inner

or smaller channel is for the accommodation
- of 10 incn records.

These stepped channels on
the warious channelled members are all of cor-

. responding width and equally spaced laterally

from- the longitudinal vertical plane passing
through the turntable pin 170 so that the centre

- hole of a record passing over or supported with-

in any of these stepped channels always lies
within the aforesaid lnngimdinal vertical plane.

- discharged from the lowermost filled compart-

Tecord 18 su
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The channelled cradie E, whmh is pivotally

-mounted in the main frame A for oscillation

about a transverse horizontal axis, is nermsally
maintained by the counterweights 124 and 125
in what will be referred to as its raised or fore
ward position in which the stepped channels
116 and 117 of the cradle practically abut the
lower ends of the stepped cha,nnels 1060 and 101
of the upper guide apron C and are in align-
ment therewith so as to form practically g con-

80
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tinuation thereof. In this position a downward-

ly and 1ea,rwa,rd1y extennding tongue forming
part of the upper guide apron C projects into
the space between the cradle channels. Also
in this forward position of the cradle one of ihe
side arms 110 thereof is in abutment with the
stop pin 126, which pin" operates to limit the
forward oscillation of the cradle.

At the desired point in the operation of the
machine a record 98 is, as previously described,

80 -
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ment of the upper magazine section 52, which

,. Tecord slides over the upper guide apron C, slid-

ing through the lower and inner stepped channel
103 if it 1s & 10 inch record, and over the upper or i40
ocuter stepped channel 100 if it 1s a 12 inch rec-

ord. This reeord slides from the upper staiionary

guide apron C into the proper stepped channel of
the cradle ¥, being guided thereinto over the
rearwardly extending lip of the guide apron C
and bheing accommodated within the proper
channelled portion of the cradle E,.

Associated with each of the stepped channels
116 and 117 in the cradle E and adjacent to the
rearward end thereof are stops 120 and 121, the
stops 120 being in the cuter 12 inch channel and
the stops 121 being in the inner 1§ inch channel,

186

110

These stops are of novel arrangement and are so
positioned that as the

> record slides into the
downwardly inclined channels of the cradle from
the apron C-rat the proper point the periphery of
the record engages the stops at opposite sides of
thie record to prevent further forward movement
of the record into the cradle and to hold the rec-
ord therein.

When the record has thus been fed into the
cradle and is supported therein the weight of the
Ticient to cause the cradle to oscillate
downwardly and rearwardly into what will be
referred o as its lowered or rearward position in &

120

el
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which position the lower bent portions 113 of the

side arms of the cradle come into abutment with
the StOpS 127, which stops limit' the rearward
oscillaticn of the cradle and are so positioned
that the record is preperly positioned within the
machine as required. °

"The stops 120 and 121.in the stepped channels
116 and 117 of the cradle and the stops 127 are
so disposed that, when a record is supported in
the cradle in its lower or rearward position, the
centre hole of the record is accurately positioned

130
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- 80 as to be engaged by the turntable pin 170 as
is required in the operation of the machine and

as will be hereinafter more fully explainad.

In due course in the operation of the machine,
as previously explained, the beam F rises carry-
ing with it the turntable 183 which moves up
under the record supported as above in the cradle
I and the turntable pin 170 enters the centre hole
in the record and to facilitate the entry of this

pin into the centre hole and to compensate for
any slight variation in the position of this centre

140
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“hole, as may occur due to & slight variation from

standard of the outside diameter of the record 150
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the pin 170 is provided with 2 Iong tapering point.
By the provision of this long tapering point it is
only necessary that the extreme point enter the
centre hole in the record and not vitally neces-
sary that the centre hole and turntable pin be

absolutely concentric as, providing the point of

the pin 170 enters the record hole at all, the rec-
ord will centre itself when lifted free of the cra-
dle. '

‘As the pin 170 enters the centre hole, upon the
beam moving further upwardly, the record is
lifted clear of the cradle and supported upon the
turntable 163 and as soon as this occurs the cra-
dle, being relieved of the weight of the record,
immediately and automatically swings upwardly
and forwardly into its raised position under the

~ action of the counterbalancing weights 124 and
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from the upper magazine section.

123 so as to be again placed in operative engage-
ment with the upper stationary slide C ready to
receive In due course another record delivered
The record
thus lifted by the rising turntable from the cradie
is now carried further upwardly into playing po-
sition in the machine.

The operation of the beam F will now be de-

scribed.

The beam ¥ is rigidly carried by the main axle
128 and during the operstion of the machine this
beam is oscillated upwardly and downwardly be-
tween two extreme positions by the oscillation of
the main shaft 128, the oscillation of this shaft

- being produced from the main drive motor I
through the medium of the reduction gearing

comprising the pulleys 144, 141, 142 and 142 and
the connecting belts 145 and 146 and the opnosed
cone pulleys 135 and 136 and the cables 138 and
139. . | |

In the operation of the device the beam F has
imparted to it alternate ascents and descents he-
tween an extreme upper position, in which the

- turntable 163 is raised into what will be referred

to as its playing position within the machine, and

~an extreme lower position, which ascents and de-

scents are produced by reversing -the motor I,
this motor being of the reversing type and the
arrangement for the reversal of the motor being
such as will hereinafter be fully explained and
including a reversing switch K operatively asso-
ciated with the beam F. |

For contirolling the opening and closing of cer-
tain- electric circuits necessary to the operation
of the machine, which circuits contain the
switches N and P, the main shaft 128 carries 2
rigid radius arm 148 provided with extensions
149 and 150 adapted to operatively engage with
the switches N and P during the operation of the
device. This radius arm 148 is so formed that
when the beam F is in its fully raised oy playing
position the extension 149 of the radius arm 148
engages an extension 151 of the switch N so as
to open this switch, the switch being normally
closed except when so opened by the radius arm.
and when the beam F is in its fully lowered posi-

tion the extension 150 of the radius arm 148 en-

gages an extension 152 of the switch P so as to
open this switch, the switch P being normally
closed except when so opened by the radius arm
148. | | o |

The function of these switches N and P and the
circuits controlled thereby will be later fully de-
scribed in conmection with the electrical equip-
ment but for the present it is only desired to

- point out that the radius arm 148 op=ns the

normally closed switch N when the beam is in
its ‘fully raised position and opens the normally

1,961,072

closed switch P when the beam is in its fully low-
ered position. -

it wili be apparent that elevation of the beam
F is caused by the winding up of the cable 138
upon the cone pulleys 136 during which opera-
tion the cable 139 unwinds from the pulley 135
and similarly during descent of the beam F the

cable 138 unwinds from the cone pulley 136 and’

the cable 139 winds up on the pulley 135 and in
order to permit successful operation of the beam
the rate at which one cable winds up must be
equivalent to that at which the other cable un-
winds. Ordinarily these cables 138 and 139
should be secured to the beam F and the rear-
wardly extending arm 137 at equal distances on
each-side of the shaft 128 and in the form shown,
since this is not the case, the cable 139 being at-
tached 1o the beam F at a point nearer to the
shaft 128 than the cable 138, the cable 139 has
associated therewith a coil spring 140 so as to
compensate for the above difference in the point
of attachment of the two cables, which spring
effectively serves to take up any slack in the
cable 139. |

Carried by each of the arms 129 of the beam
F atl a point intermediately of the length of the
peanl and projecting laterally outward therefrom,
is a lug 132, which lugs are so positioned to con-
tact during the oscillation of the beam with the

hinged fingers 244 extending inwardly irom the

lower ends of the levers 242 so that during de-
scent of the heam ¥, as the lugs 132 engage with
and pass the hinged fingers 244, the wiping en-
gagement therebetween serves to depress or force

eutwardly thie lower ends of the levers 242 and !

cscillate these levers about their pivotal connec-
tion 156 to cause the upper hifurcated ends 243
of these levers to withdraw the pins 239 out from
engagement within the slots 219 in the pulleys
218,

During eacih ascent of the beam F it will, of
course, be apparent that wiping engagement will
again take place bhetween the Iugs 132 and the
hinged fingers 244 but in this case as the fingers
244 are hinged so as to move freely upwardly
about their hinged connection 245 no action takes
place as this wiping contact occurs other than
that the fingers 244 hinge upwardly to permit

the lugs 132 to freely pass thereby.

Operatively associated with the beam F is a
starting coil reversing switch K mounted upon
the frame A and so positioned that the arms 301
and 3024 thereof project inwardly into the path
of the right hand lug 132 so as to be selectively
engaged by this lug at an intermediate point of
the ascent or descent respectively of this beam.

Forming part of this switch K are the three

stationary switch contacts 306, 307 and 308, which

contacts are so positioned and spaced that the
movable switch member 155 may be oscillated
between two extreme positions in one of which
the arms 303 and 304 engage respectively with
the stationary contacts 306 and 307 and in the
other of which the arms 303 and 304 engage re-
spectively with the stationary contacts 307 and
308. | .
When the beam F is in its elevated position, the
switch arms 303 and 304 are in engagement with
the stationary contacts 306 and 307, as shown in
the diagram in Figure 29, and the arm 301 is
projecting inwardly into the path of the right
hand lug 132 of the beam. In this position of
the switch K the circuits controlled thereby are

in position for producing rotation of the motor

Iing dirwtion to cause descent of the beam.
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The actual operation of these circuits will, how-

ever, be fully explained in detail later but for the
time being it is sufficient to merely state this fact.

- As the beam descends and at an intermediate
strikes the in-.

point in the descent, the lug 132
wardly projecting switch arm 301 and oscillates

- the movable switchh member 155 counter-clock-

10

wise, as viewed in Figure 29,

so that the arms
303 and 304 are moved over to engage with the
stationary contacts 307 and 308 respectively in
which position of the switchh K the circuits con-

- trolled thereby, as will Iater be expiained, are so

15
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~is again reversed so that when the hean regches .

00

460

ing this motor,

connected as to reverse the direction of rovation
of the motor (after the motor has come to rest
upon the beam reaching its lowermost positich

the beam.

The counter-clockwise rotation of the sm‘tch |

memper 158, as just described, during the descent
of the beam has positioned the switch arm 302

so that this arm projects inwardly inte the path

of the lug 132 and during the following ascent of
the beam at an intermediate point therein this
Ing 132 strikes this inwardly projecting switch
arm 302 and osecillates the switch member 155
in a clockwise direction back info its original po-

sition, as shown in Figure 22, in which the arms

203 and 304 thereof are in engagement with the
stat’onary contacts 306 and 307 respectively,

thus placing the switch K into position to again

reverse . tine directicn of rotation of the motor

I (after it has come to rest with the beam In its

topmost position and the motor is again staried)
to lower the beam. The co-operation, therefore,
between the beam F and the svarting ¢o'l revers-
ing switch B is such that during each descent of

“the beam the position of the switch K is reversed

<0 that when the beam reaches its lowermost pmm
sition and the motor I comes to rest, upon restart-
its direction of rotation is re-
versed so as to raise the beam and during each
ascent of the heam the position of the switch &

its uppermost position and the motor I comes to
rest, upon restarting this motor, its d'rection of
rotation is reversed so as to ilower the bhesgin,
these reversals of the switch X taking place dur-

ing each ascent and descant of thie beam. Also, as

previously explained, through the medium of the

U arm 147 carried byl the main shaft 128 and radial

arm 263 carried by the ratchet collar 262 té-

gﬂther withh the link 264 connecting these two

arms during each descent of the beam the ratchet
collar 262 is operative to- turn the shaft 257
and with it the dogs 82 in 2 clockwise direction

as viewed in Figure & througch an arc of a circle,

while during each ascent of the heam the ratchet

collar 262 turns freely in a clockwise direction

with respect to the shaft 287, any clockwise ro-
tation of the shaft 257 being effectively prevented
by the stop finger 261 engaging noitches in the

- collar 2589, which collar is rigidly carried by ihe

65

shaft 25%.
"This clockwise turmng of the dogs 82 dmmg
asch descent of the bheam is Gpemt ve in con-

nection with the operation of the magazine B,

as already explained, and is also operafive for
turning the’ double pulley 24, as wﬂl presentiy
he explained.

It will be observed that the cables 138 and 139
are €0 wound upon the cone pulleys 135 and 136
that when the beam F is adjacent to its top-
most position these cables "are being wound upon
and unwound from the smaller diameter ends of

these cone pulleys and as a matter of fact, in the

form illustrated, during this extreme upper ﬁza-.rt'
of the travel of the beam these cables are heing

19

wound upon and unwinding from the shaft 134 so

that the last few turns of these cgbhles are upon
this shaft. ‘This feature is of considerable im-
portance as, due fo it, it will be apparent that
the rate at which the beam F moves during

this exireme upper part of its travel is of reduced

speed so that & record carried upecn the furns-

table 163 approaches the needles 187 and 185 at &

reduced speed of elevation and therefore comes
quietly and slowly into engagement with these
neadles and also, after the playing of & record
has been complseted and the beam P cominences

t0 descend, the first part of the descent of the
and the momr aga,m heing sta,rted) to elevate

record from epngasement mth the nee:ﬂes is ai,
reduced speed.

The effect, therefufe is tha.t these cables are s&

wound that when the turntable is approaching |

its uppermost position, that is adjacent to ifs

20

playing position, the cables either wind or un-

wind about a very smell diameter and therefore
the movement of the turntable towards and from
the pickup arm and the pickup and follower
needles carried theveby is very slow; that is a

record carvied by the turnitable approaches and

pcks up these needles very slowly and after the
playing of the record is comgpleted it disengages

from these needles very slowly, which of course is

a, most desirable feature if the machine is {o op-

168

108

erate most satisfactory with no risk of injuring

either the needles or the records. -
This slow action might be obtained hy other

means than the cone pulleys and cables herein
shown, the important feature being the provision

136

of seme means wherebhy a record a,pv:ama.ches and
oves away iram 1*Ls pl&ymg position at Eil.{JW -

speed.

Due to the manner in which the turntable umﬁ |
3 is supported at the forward ends of the srms,

129 of the beam F and the menner in which this

unit is counterbalanced, the turntable 163 is auto-

matically maintained. in a balanced horizonfal

position at all peoints durmg the gsciliation aﬁ the
bhegim, |

The manner of mmnt ng ‘Lhe pickun arm 177 is .

such that it is supported atb its rear end by & uni-

axis: that is the arm is so mounted as to be per-
mitved & compined hm_zor*sfai and Veztwa,l SWing-
ing movement..

In the vertical oscillation, movement of ihe
arm 177 takes place ahout a horizontal ‘pin 185
pivotally. or hingedly connecting the arm 177
to the head 132 of the pedestal 178 while in the
lateral swinging movement, the pedestal 179 turns
upon the base 178, the pedestal 172 being . of
cotirse properly journalied upon the base 178
for osciliotion aboul o vertical axis. The arc
through which the arm 177 may thus oscillate
Interally is limited by the length of the recess

ing pin 186 carried by the pedestal 172 moves,
the position of the right hand end of this recess
181 as viewed in Figure 174 being such that when

the pin 186 abuts thereagainst to limit the swing-

versal conmection so that the arm may swing -
laterally ghout o vertical axis and also has free-
dom of oscillation vertically about a horizental

125
136

138

181 in the bgse 178 in which recess the depend-

ing of the arm 177 to the leff the arm is posi- -

tioned so that the plckup needle 187 carried 4

thereby is in proper position to engage the sound

grooves of a 12 inch remm to commence the -

vlayving thereof.

The arrangement is therefore such that the

‘maximum pashﬂbie displacement of the arm 1'3'? 158
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swinging to the left being at the

to the left (that is radially outward with re-
spect {0 the record) corresponds $0 the correct
position for commencing to play a 12 inch rec-
ord, the length of the slot 181 being such that
the arm 177 may swing to the right (that is
radially inward of a record being bplayed) to
permit the pickup needle 187 to travel to the
centre of the record. .

The cable 189 by which the free or forward
end of the pickup arm 177 is suspended is an-
chored to the frame A at a point 191 (see Fig-
ure 1) located to the rear of and to the left
of the rear end 184 of the arm 177 and the arm
Is suspended thereby in such manner that when
in its outwardly swung position (that is the po-
sition to commence playing the recoird), the cle-

vation of*the pickup 186 and the pickup needle

187 carried thereby is somewhat lower than the
playing position thereof so thet when the rec-
ord rises into playing position, as occurs in the
operation of the machine, it first makes contact
with the pickup needle 187 and the follower
needle 185 before ii has risen to full playing

position and then in rising into full playing

position it lifts and carries the pickup arm 177

and the pickup 186 somewhat above its normal

cable suspended position into playing position
in which latter position the pickup arm is sup-

ported entirely upon the record and the cable

189 being relieved of the weight of the arm and
is slack, this lifting of the pickup arm 177 being
permitted due to the hinge connection of the
pin 186 which hingedly connects the rear end
184 of the arm to the head 182 of the pedestal

- 179 and in the lifting of the pickup arm the arm

swings wupwardly about the horizontal pivot
pin. 185. .

- The point of. at.tachment of the upper end
of the cable 189 is so disposed that when the

pickup arm 177 is In its extreme left hand swung

position the lug 190 to which the lower end of
this cable is attached lies to the right of the
longitudinal vertical plane passing through the

point of attachinent 191, a feature of which is
that when suspended by the cable the pickup
‘arm will normally tehd to move into this ex-

treme left hand position.
The manner of suspending the pickup arm 177

by the cable 189 is such that when freely sus-.

pended the arm will normally swing. by gravity
outwardly towards the left, the limit of such
point where
the pin 180 comes into abutment with the right

hand end of the recess 181 when further swing-

ing to the left is positively prevented and this

position, as above stated, corresponds to the cor-
rect setting of the arm to commence playing

8 12 inch record.
- The reason why the arm 177 when freely sus-

pended by the cable 189 will thus normally swing
outwardly to the left to the limit of its possible
movement in this direction is as follows.
cable 189 by which the pickup arm is suspended
is connected to the free end of the arm and to

‘& point upon the frame A located to the rear
of and to the left of the rear end 184 of the

pickup arm sabout which the swinging thereof
takes place so that if the arm is swung to the
right (still being suspended by the cable 189)
the forward end .of the arm must of necessity
be raised and therefore immediately the arm is

- released it is obvious that it will by gravity swing

75

back to the left into its original position. 'This.
will be further made clear by stating that the
swinging of the arm to the right involves a rais-

The
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ing of the forward end of the susp@ndec'i Q1]
while the return movement to the left is simply
caused by the natural descent of the previously
raised arm. | -

It Is most desirable that the vertical move~
ment of the arm in the above described swing-
ing operation be as slight as possible so that
there is the minimum difference in elevation of
the pickup needle between its extreme outer or
left hand and inner or right hand swung po-
sitions so as to avoid the possibility of scratch-
ing the record as the record descends from the
needle afver vhe playing of the record and this

-is provided for by choosing the point of at-
tachment 191 of the upper end -of the cable 189,
25 shown and described.

Obviously as long as- the pickup arm 177 is

suspended by the cable 189 this cable is taut

and the natural tendency is for the pickup arm
to swing outwardly to the left until it is stopped
by the engagement of the pin 180 with the right
hand end of the recess 181, While, as above
described, the ultimate limit to which the pickup
arm 177 may swing outwardly to the ieft cor-
responds to that for commencing to play a 12
inch record, to which- ultimate left hand po-
sition the arm will naturally swing if permitted
to do so, there is provided means for stopping
the arm in its swinging movement to the left
in the proper position for commencing to play
g 10 Inch record. This comprises -the pivoted

lever 206 and the eleciro-magnet 212 operatively

associated therewith and the operation of which
will now be described.

The lever 206 extends substantially transverse-
ly of the machine and is pivoted intermediately
of its length upon the frame A at 207, the inner
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or right hand end of the lever being formed into -

a stop edge 208 adapted to co-operate with and
engage the stop 209 depending from the pickup
arm 177 and tne outer or left hand end of the
lever having secured thereto. the spring 210, the

opposite end of which spring is secured to the

frame A. ‘The normal position of this lever 206
is as illustrated in Figure 18, in which the left
hand end thereof is depressed by the spring 210
so that the right hand end is raised, in which
position the elevation of the stop 208 formed at
the inner end of the lever is such as to lie in
the path of and engage the depending stop 209
of the pickup arm 177 when this pickup arm sus-
pended by its cable 189 swings outwardly to the
left after the playing of a record.

During the playing of a record the pickup arm

177, of course, swings inwardly to the right as
the pickup needle follows the.record grooves and
after the playing of the record when the record
has descended away from the pickup arm so as
t0 disengage from the pickup needie, the arm
177, which is freely suspended by its cable 189,
will swing outwardly to the left until positively
stopped, which positive stopping will be accom-~
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plished by the depending stop 209 striking the -

step 208 at the raised inner end of the lever 206,

thus stopping the pickup arm in the proper posi-
tion to commence playing a 10 inch record.
It will therefore be seen that after the play-.

ing of any record as the pickup arm 177 swings
outwardly to the left the pivoted lever 206 forms
a means for positioning the pickup arm in the

proper position for commencing to play a 10 -

inch record.

While the pickup arm is always reset after
playing a record to its 10 inch position, provision

is made for automatically setting it to the 12

140
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fnch position in the event that the next record
- t0 be played is a 12 inch record, which provi-

sion consists in temporarily depressing the right

hand end 208 of the lever 206 so that the stop
208 will be lowered out of the path of the de-
pending stop 209 and thus permit the pickup arm

177 to swing freely outwardly past the stop 208
into the 12 inch position in which it is stopped

hy the engagement of the pin 180 with the right

hand end of the recess 181.,
To provide for thus depressing the stop 208

there is associated with the outer or left hand -
end of the lever 206 and secured to the frame A
above this outer end of the lever an electro-

magnet 212 and when this eleetro-magnet 212
is energized it will attract the outer end of the
lever 208 thus raising the outer end and depress-

ing the inner end to move the stop 208 out of
the path of the stop 209. 'The operation, there-

fore, is such that if, during the outward swing-
ing movement of the pickup arm 177 after play-
ing a record, the magnet 212 is energized, the
pickup arm will swing into its 12 inch position.
in order to provide for this energizing of the
magnet 212 there is provided in the outer or
12 inch stepped channel 100 of the upper sta-

{ionary guide aspron C the switch M which is

in circuit withh the magpet 212 which switeh 1is

normally in open position and comprises the

spring switch blade 104 normally overlying and
spaced above the switch blade 107 so that when
2 12 inch record is discharged: from one of the
compariments 95 of the upper magazine section

52 and slides downwardly over this 12 inch chan-

nel 180 of tHe upper guide apron C, the _Iwelght
of the record depresses the. spring switch blade

104 to make contact with the biade 107 thus clos-

ing the swilch M and energizing the electro-mag-
net 212, Immediately this record has cleared the
blade 104 of the switch M, this switch automati-

cally again assumes open circuit position to de- -

energize the magnet 212.
It will thus be seen that while the pickup arm
is normally stopped in 10 inch position, when-

ever & 12 inch record is discharged from the up-
wer magazine section, the mere fact of the pas-

sage of this 12 inch record therefrom serves fo

tion for playing that size record.

Also provided in connection wrth ‘the record

holding channels, and as will be more fully de-

scribed nresently, is a second switch B in parallel -

with the above mentioned switch M, which switch

R is also normally in open position but is adapt-

ed to be automatically closed to energize the
magnet 212 during a cortain part of the opera-

- tion of these record holding channels as is re-
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aguired for setting the pickup arm into its 12 inch
positon 4o pl&,v the reverse side of the 12 mch
recors,

The insulated folim?el needle arm 192 is -sus-
‘mended beneath the pickup arm i77 by g uni-
versa,l cﬁmemmn at its rear end so that 11: is

Eespeat 10 the pmk‘up arm the arim 192 restmg
~when freely suspended upon the hook 196 in

which position the follower needle 195 carried by
the forward free end thereof is at a lower eleva-

kon than the pickup needle 187, there being

.........

suﬁ‘imem clearance so that when the arm 192 is

raised off the supporting hook 196 (as when en-
- gaging a record in playing pasition) the arm may
swing laterally in either direction relatively to

the pickup arm, as is required in the operation

of the device.

19

AS juét explained, when the follower needlé

arm 192 is lifted off ils supporting hook 196,

“the arm is free to swing laterally with respect to
the pickup arm 177 and this arm 192 is governed

as to its normal position by the two depending
arms 199 of the bell crank levers 197, which arms
due to the weights 201 on the laterally extend-
ing arms 200 are pressed against opposite sides
of the arm 192 and fthus maintain it in a set
position with respect to the piexup arm.

- The arrangement oi the switches T is such
that -both these switches are normally in open
circuit position due to the fact that normally

30

the weights 201 are out of eontact withh the sta-

tionary switch blades 203. When, however, the
follower needle arm 192 is swiung laterally in
either direction relat.vely to the pickup arm 177

(it will press laterally upon the depending arm
129 of one of the bell crank levers 197 so as to

raise the laterally extending arm 20¢ thereof and
with 1t the weight 201 so that this metallic weight

80
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will contact with the corresponding switch blade

- 203 thus closing the switchh T on that side of the

pickup arm. Similarly if the follower needle
arin is swung laterally in the other direction there

100

will be a similar movement of the opposite bell |

crank lever 187 to close the opposite switeh T,

These switches T are connected in parallel in

a8 cirett and the clesmg thereof closes certain

electrical circuits, as is required in the operation

- of the machine and as will presently be more

108

fully explained, the important point st the mo-

ment being to show that while these twa switches
T are normally in open circuit posit.on either

one of them will be selectively closed by the
_s*vmgmg of the follower needle arm 192 later- -

ally in either direction mth irespect to the nickup
arm 1797. !

- Normally when the parts are freely suspended,

as shown in Figure 17, and out of contact with a
record, vthe follower needle arm is supported upon

the ook 196 and the follower needle 195 is be-
low the ilevel of the p.ckup needle 187 and the

pickup arm is in its outwardly swung position
ready to comunence playving of a record. Also -

in this position the follower needle arm 192 is

~ slightly out of alighment with the pickup arm
sutomatically set the pickup in the proper p051--

177 so that the follower needie 195 is slighily to
the left of the pickup needle 187%.

If the record be ng played is of the tyne which
is not provided with an inner high piteh spiral,

when the pickup needle 187 has fraversed the

entire sound groove of the record and has en-
tered the inner concentric groove therein, swing-
ing of vhe pickup arm I77 radiaily inward ceases

110
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but as the follower needle 195 lags .some few
grooves behind the pickup needle 187 and is

therefore still in the sound grooves, this follower

- needle 185 is still travelling radially inward in

the record grooves and thus catehes up upon the

185

pickup needle 187 in which catching up the fol- -

lower needle arm 192 swings to the right relative-

Iy to the pickup arm 177 and therefore presses

putwardly upon the depending arm 139 of the
right hand bell crank lever 187 and close the
mght hand switch T.

140

~The closing of either of the switches T is neces-

sary in connection with the proper operation of
the machme and must oacur at thnﬂ ccemnletwn

..................
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cuits &nd it will be app&rent fmm the ahqve that

regardless of the type of recerd being played the

-&rrangemem of the pmkup arm m@ aswcl&ted

180
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pletion of the playing of g record one ¢f the
switches T is closed. -

As the beam P rises carrying a record upon the
turntable into playing position in the machine,
slightly before the record reaches the playing
pesition the inclined arm 178 rigidly carried by
the turntable unit G comes into engagement
with the tie rod 131 of the beam so that the en-
tire turntable unit G and the record 98 supported
upon tine turntable 163 are rigidly supported firm-
ly during the playing of the record so that no
oscillation thereof c¢an occur. |

It will also be noted from an examination of
Figure 26, that the pickup needle 187 engages

-the record at a point on the opposite side of the

bar 184 froim the point of engagement of the arm
116 with the tie rod 131.so that the weight of the
pickup arm now supported by the record tends
t0 more firmly press the arm 178 against the rod
131 and thus the action of the weight of the

- pickup arm is to more firmly prevent any rock-

ing of the record during the playing thereof.
As the beam F commences to descend after the

playing of the record, for some initial period of
the descent the pickup arm remains supported
‘upon the record 98 before the record disengages

therefrom and the pickup becomes suspended
upon 1its cable 189 and in this initial portion of
the descent, since the weight of the pickup upon
the record maintains the arm 176 in engagement
with the rod 131, there will be a slight forward
tilting of the record and therefore when finally
the recerd disengages from the pickun needle the
record is tilted slightly downwardly and forward-
ly so that the front edge thereof is slightly de-
pressed and therefore when the needle swings
outwardly upon its suspended cable 189 after
leaving the record there will be less tendency for
the needle in this outward swinging of the pick-
up arm 177 to strike or scratch the record as
might otherwise be the case.

During the operation of the machine, as pre-
viously explained, the turntable switch @ is nor-
mally in closed circuit position, as shown in Fig-
ure 19, and therefore the turntable 163 is con-
tinually. rotating. If, however, there is no rec-
ord upon the turntable as it rises into plaving
position it is obvious that the pickup 186 cannot

. be lifted by and supported upon the record as is

50
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-ordinarily the case in normal operation and in

the absence of a record upon the turntable the
beam F continues to rise until finally the pro-
Jecting tongue or lip 162 of the switch Q engages
the pickup 186 and the wéight of this pickup is
sufficient to open the switch Q and consequently
the circuit to the turntable motor 167’ 50 that
the turntable comes to rest.

It will thus be seen that the presense of a rec-
ord upon the turntable is,a necessary and vital
element in the continued operation of the ma-
chine as the engagement between such a record
and the pickup needle constitutes means for con-
tinuing the operation of the turntable motor and

in the absence of such a record upon the turn-

table in the ordinary course of operatlon of the
machine the turntable motor automatically
comes to rest. | | |
As the beam F descends with a record upon
the turntable 163 after the playing of this record,
the record holding channels are each in their
recelving positions as illustrated in Figure 14, in
which positions the pulleys 218 have been rotated
by the weights 223 so that the stops 220 carried
by the inner faces of these pulleys are in engage-

> ment with the stops 221 carried by the frame A,

- lying these stepped channelled portions.

1,061,072

the natural tendency of the weights 223 and the
cables 222 being to rotate the pulleys 218 further
in a clockwise direction as viewed in Pigure 1,
which rotation is prevented by the engagement
of the stops 220 and 221 so that these stops pro-
vide-means for accurately positioning the chan-
nels in their receiving positions.

In this receiving position of the channels the
stepped channelled portions 229 and 230 are up-
permosl with the cover plates 231 and 232 over-
Also in
this position the channels 229 and 230 gre in-
clined downwardly and rearwardly in the mg-

chine and the shafts 216 are so turned that the
“hinged portions 225 thereof, to which the. record

holding channels H are secured, are directed
aownwardly and rest against the bottom end of
the bifurcations 228 in the bearing members 227
50 that these hinged portions 225 and with them
the record holding channels H are firmly sup-
ported and cannot swing downwardly.

As the beam F descends the record 98 carried
by the turntable 163 is deposited within the ap-
propriate one of the stepped channels 229 or 230,
as the case may be., If it is a 10 inch record it
is deposited within the inner 10 inch channel 230
while if it is 8 12 inch record it is deposited within
the outer 12 inch chamber 229.

As the beam I further descends after thus de-
posciting the record upon the record holding chan-
nel H, and the centre pin 170 of the turntable
moves out of the centre hole of the record so that
the record is entirely disengaged from the turn-
table and supported upon the record holding
channels H, the record slides by gravity rear-
wardly within its channel until it comes to rest
oy its periphery engaging the stops 235 or 236
respectively, which stops are so positioned as to
accurately position the centre hole of the record
at the proper point in the machine to be engaged
by the centre pin 170 of the turntable 163 in the
subsequent operation, as will presently be ex-

80
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plained. In this rearward sliding of the record .

upon the members H the record slides underneath
the corresponding cover plate 231 or 232 respec-

tively.

‘The beam F', after thus leavmg the record sup-
ported within the record holding channels H,
continues its descent and as the Iugs 132 project-

ing laterally outward from the arms 129 of the -

beam pass the hinged armms 244 the levers 242
are oscillated so that the upper bifurcated ends

243 thereof withdraw the spring pins 239 from

engagement with the pulleys 218 but this is an
idle operation as at this point in the cycle these
pins 239 are simply resting against the inner
faces of these pulleys and have no operative con-
nection therewith. The beam continues its de-
scent and through the medium of the arm 147,

link 264, radial arm 263, ratchet collar 262 and

the ratchet gear carried therein the shaft 257

and with it the dogs 22 are turned in a clockwise -

direction, as viewed in Figure 8, through an arc

so that one of these dogs 82 engages the radial:

arm 254 carried by the collar 253 and turns the

shaft 246 and with it the double pulley 247 in &

clockwise direction. This rotation of the double
pulley 247 Wmds thereupon the cable 224, the

pulleys 217, ratates these pulleys 217 and with

them the pulleys 218 in a clockwise direction as
viewed in Figure 1 (counterclockwise as viewed in

Figure 14) and during this rotation of these pul-

leys 218 the cables 222 are wound thereupon so
as to elevate ihe weights 223 carried by these
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cables. This engagement between the dog 82
and the radial arm 254 continues for a ceriain
period after which, due to the eccentricity be-
tween the shafis 257 and 246, the dog 32 clears
the arm 254 and disengages therefrom. - |
Since the pulleys 218 are rigidly secured to the

. shafts 2186, the rotation of these pulleys 218 has
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to a very slight extent,

produced a similar roiation of the shaits 216 and
with them of the record holding channels H car-

ried by these shafis and of course at the same

time the record carried within the record holding
channels ¥ has been correspondingly turned.
The arc {hrough which the shalfts 218 have

thus been turned has been sufficient to produce
such a turning of the record holding channels
'H that the record carried therein has been turned
-over side for side sc that the side which was

formerly uppermost is now turned downwardly
and the unplayed side of the 1emrd faces up-
WairdLy ~

in m'der to lﬁuk the record holding cha:cmels
in this turned over and what is their discharg-
ing position, a3 previously exnlained, the pulleys
218 are provided in their inner faces with arcu-
ate slots 219 so pﬂs:ttmnad that when the IBG{}I'd
holding channels H R
above into turned over discharging positions

spring pins 238 s0 that at this point these pins
automatically enizer into the slots 219 to engage
therewith and retain the pulleys 218 and the
record holding cunannels H in their turned over

positions after the dog 82 has dlsengaﬂed from

the radial arm 254,
The notches 215 are made arcuate in order to
enable the pulleys o be rotated slightly further

than thelr final positions to permit disengage-

ment of the dog 82 from the radial arm 254 after
which disengagement the pulleys 218 and with
them the record hoiding channels H furn back
In. this turning over
operatftion of the channels H the cables 3222 were

| wound upon the pulieys 218 and the weights 223

45

50

&8

© 60

. 65

carried by these cables elevated so that at the
completion of the Turning over operation the

~weights 223 would normally rotate the pulleys 218

and with them the record holding channels H
back into their original positions if this were not
prevented by ths engaﬂ'emant of the pins 239
within the slots 219. In other words, if these
pins 239 are disengaged from the slots 219, the

pulleys 218 and the record holding channels H
will automa.tmaily return to then' receiving po-
- Sitions.

In this tuwrning over of the recnrd hﬂldmg

‘channels H and the record carried thereby the

movement of the channeis H is from the posi-
tion shown in Figure 14, in which the stepped
channels 229 and 230 are uppermost and are
inclined downwardiy and rearwardly, to the. PO=-
sition shown in Figure 23, in which these chan-
neis are underneatn and are inclined downward-

1y and forwardiy so that during the turning over
‘movement the record carried in these channels

has been contmuﬁusly pressing against the stops
235 or 236 within the channels so that there has

been no pessﬂ;}ﬂlty ﬂf the record falling there-
from.

Also in the turned over position of the record

‘holding channels H as illustrated in Figure 23

tfhe discharging stepped channelled portions 233

and 234 are uppermost and are inclined down-

wardly and forwardly to be substantially in align-

‘ment -with the stepped channels 102 and 103 of
the lower stationary slide or guide apron D afier

wave been turned over as

21

the completion of this turning over of the rec-
ord as above described. The shaifts 216 have
been also turned over so that the hinged portions

225 thereof are now upnermost, as shown in Fzg-»-

ure 24.

During ﬁhe turmng pver of the chazmels H.

and afier these have assumed their turned over
positions as shown in Figure 23, the record car-
ried therein is supported upon the appropriate
cover plate 231 or 232 as the case may be,

- The beam F now rises and the centre pin 176

- of the turniable 183 moves up. underneath the

centre hole of the record, the record hemg 2,C~
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curately positioned within the maeachine so that '

this pin will properly register therewith and the
pin therefore seats within this hole so that the
record becomes supporied upon the turntable and
tupon further upward movement of the beam the

record is carried upwardly upon the turntable

and as this upward movement continues the rec-
ord holding channels H are swung outwardly
about the hinged connections 226, as shown clear-
1y in Figure 24, 1o permif the record to be lifted
upwardly clear of these record holding channels
H which, as soon as the record disengages there-
from, fall by gravity back into their turned over

, discharging positions as shown in Figure 23.
- these slots 219 come Into registration with the

In the above described operation in which the
upwardly moving record swings the record hold-
ing channels H outwardly about their hinged con-
nections 226, if a 10 inch record is being ma-
nipulated, no co-cperation takes place between

.the channels H and the switch R but, if a 12

inch record is bheing manipulated, due to the
greater diameter of this record, the channels X
are swung outwardly to a greater extent than
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with a 10 inch record, being outwardly swung

suificiently so that the left hand channel H strikes

the blade 238 of the switch R and presses it into
contact with the blade 237 of this switch so as

to close the switch which, as previously described,
operates to close the necessary circuit to ener-

115

gize the electro-magnet 212 to oscillate the lever

206 and permit the pickup arm 177 to swing out-
wardly 1o the 12 inch position.

It will therefore be seen that when a 12 inch
record is being manipulated. this record itself

120

actually provides the means for properiy adjust-

ing the plckup arm for the playmg of a 12 inch
record.

It wili be noted clearly from an examination
of Figure 24 that the enftire record holding chahn-
nels H with the single exception of the 12 inch

cover plafes 232 are carried by the hinged por-

tion 225 of the ‘shafls 218, these 12 inch cover
plates 232 alone being rigidly carned by the main
portions of the shafits 216. |

123

130

A Teature 2lso of the construction is that the |

bifurcated portions 228 of the bearings 227 are
s¢ formed as to permit the upward swinging of
the hinged portions 225 when the shafts 216
have been turned into their turned over dis-
charging positions, as shown in Pigure 24, but

135

this upward swinging is only possible when the

shafts are actually in this position as in all other

_ positions the side edges of these bifurcated por-

tions form a bar for preventing any swinging

of the portions 225 about the hinged connections
220 and in particular when the hinged portions

225 are lowermost the botiom ends of the bifur-
cated portions 228 provide a positive secure bear-

~ Ing for these hinged portions 225.

After the record has been thus moved upwardly
and disengaged from the record holding chan-
nels H, it is carried upwardly by the rising beam
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¥ into its playing position in the machine in
which it is properly engaged by the pickup arm
needle 187 and the follower needle 195 and the
second side of the record is played as already de-
scribed in connection with the playing of the
first side, in which operation the pickup arm 177
swings radially inward of the record and when
the playing is completed one of the switches T
is closed to set the necessary mechanism into op-

eration to commence the lowering of the beam F
and with it the turntable and record and when -

the record has cleared the pickup arm this arm
swings outwardly to 10 inch position. The beam
continues its descent and as it passes between
the record holding channels H .the record upon
the turntable engages and rests upon the appro-
priagte stepped discharging channel 233 or 234,
depending upon whether it is a 10 or a 12 inch
record, and the record is supported thereon so
that as the beam descends the turntable moves
away {romm the record and the pin 170 of the
turntable disengages from the record and imime-
diately this occurs the record slides forwardly by
gravity over the discharging channels into the
appropriate stepped channel 102 or 103 in the
lower guide apron D and from thence into one of
the compariments 96 of the lower magazine sec-
tion 53, it being understood that the stepped
chaxmels 102 and 103 of the Iower guide apron D
are in proper alignment with the stepped dis-
charging channels 233 and 234 of the record
holding channels H. |

The beam F continues its descent and at the
usual point thereof the lugs 132 engage the hinged
fingers 244 ¢o oscillate the levers 242 so that the
pifurcated ends 243 thereof withdraw the spring
pins 239 from engagement within the slots 219 of

the pulleys 218 upon which the raised weights 223

immediately descend to rotate the pulleys 218
counter-clockwise as viewed in Figure 1 (clock-
wise a8 viewed in Figure 23) and return the rec-
ord holding channels H to receiving position, as
fHllustrated in Figure 14.

During the completion of this descent of the
heam one of the lugs 82 comes into engagement

with and oscillates the lever 79 to cause descent:

of the magazine B through another step to de-
liver the next record to be played from the upper
section 52 thereof into the machine.

In connection with the control of the magazine
ang reversal of the records it is notable that when

it Is necessary to reverse a record for playing the

gcpposite side, one of the lugs 82, under operation
of the ratchet arrangement controlled by the link
264, moves through an arc sufficiently to actuate
the pin 254 to cause rotation of the record hold-
ing channels H through the pulley mechanism
controlled by the shaft 246. On the other hand,
when the opposite side of the record has been
played and the beam is descending, the link 264,
through the ratchef arrangement, causes the
same lug 82 to rotate through the medium of the
shaft 257 to a point where it engages the end 81
of the lever 79 which, through its’ associated
connections, causes the descent of the magazine.
In other words, the arrangement is such that one
of the lugs 82, during operation, will, on one com-
plete ascent and descent of the beam, actuate the
pin 254 and on the next complete ascent and
descent of the beam will actuate the lever 79.
Consequently the pin 254 and the lever 79 will be
alternately acétuated at the appropriate times so
that when the record is being reversed to play the
other side the magazine will not be caused to
descend but affer the opposite side of the record

1,061,072

has been played and the beam descends to drop
the record the magazine will be caused to drop
to feed another record.

In Figure 28 is illustrated a modified manner
in which the turning over of the record holding
channels H from receiving to discharging position

‘and back again into receiving position is illus-

frated. The actual construction of this modifica-
tion has already been described and the opera-
tion thereof will now be explained.

Consider the parts to be in the positions indi-
cated in full lines in Pigure 28 * | which position
the record holding channels H are in their receiv-
ing position, as indicated by the dotted portion
H’. As the beam F descends and the main shaft
128 rotates counterclockwise, through the me-

dium of the link 277 connecting the arm 147 and

the end of the radial arm 275 it will he obvious
that this arm 275 will be rotated clockwise and

‘when the shaft 128 has turned through a quarter

turn the arm 147 will have moved from the full
line position to the broken line position and the
arm 2775 irom the full line position to the dotted
Iine position and in so doing the dog 283, which

is in engagement with one of the ratchet recesses |

280, will rotatd the ratchet disec 279 through a

- practically similar are in which operation the

shaft 272 will be similarly rotated and with it the
cprocket 273. This rotation of the sprocket 273 in

a clockwise direction through 90° will cause a

counter-clockwise rotation of the sprocket 271
through 180°., Due to the connecting link 270
connecting the arm 269 with the arm 266, this
rotation of the sprocket 271, which will of course
cause g corresponding rotation of the arm 269,
will cause g clockwise rotation of the arm 266 and
collar 265 and with it of the shafts 216 which
carry the record holding channels E. The armn
266 is slightly longer than the arm 269 so that

this 180° rofation of the arm 269 will cause 3

slightly less than 180° rotation of the arms 2886,
the relative lengths of the arms being such that
the arc through which the arm 266 moves is
practically that indicated from the full to the

broke.) line position. In this operation the rec- -

ord holding channels H are turned over from
their receiving position to their turned over dis-
charging position,

The rotation of the arms 266 thus serves to turn
the record holding channels H and replaces the

ratchet, pulleys, and cable mechanism previously
described for this purpose.,

When the beam F ascends the ratchet dog 283

is moved back to its original full line position and
during the next descent of the beam F the same
operation as previously described takes place ex-
cept that the arm 269 moves counter-clockwise
from the broken to the full line position in which
operation the arm 266 moves counter-clockwise
fromr the broken line to the full line position so
that the record holding channels H turned over
in the previous operation from their receiving
to their turned over discharging positions are
in this second operation turned back into their
original receiving positions.

The above described series of operations are
repeated so that during successive descents of
the beam F the mechanism operates to alternately
turn the record holding channels from their re-
ceiving to their turned over discharging position
and back again from their turned over position
to their receiving positions.

While the pulley and cable arrangement for

turning over the record holding channels as pre- .
viously described is quite satisfactory, the modl-"hﬂ
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| fication as llustrated in Figure 28 produces some

advantages over the other construction in that
there is not the same degree of flexibility or pos-
sibility of lost motion in the apparatus which is

E quite positive so that it is assured that the record
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holiding channels H will always be turned and

re~-turned fo an exact definite set position from
which they cannot vary at all. Also the con-

struction as per the modification may be incor-

porated in a more compact space sc.as to be less
cumbersome. Further the modified construction
OpErates more qmaﬂ;v and smoothly.

The operation of the elzsctrical a,ppamtus and

circuits used in the nnpmved machine will now
be described.

The main drive motor I is of the reversing type
in which the starting coils of the motor are con-
nected in parallel across the main motor wind-
ings and the reversal of the motor is accomplished
by veversing the connection of the starting coils
with respect to the main motor windings. The
starting coils of the motor are only in closed cir-
cuiv when the motor is at rest and are used for

.starting purposes only.. Immediately the motor

starts e spin, due to the centrifugal ferce of
the spinning motor, these starting coils are drawn
out of circuit so that they are really only in op-
erative connection when the motor is at rest and

are mﬂpemtwe all the time the motor 1s spm- |

nmg
“The operatmn of this type of motor is as fol-

lows:—With the motor at rest and the starting

coils connected in one manner, say to produce
clockwise rotation of the motor when the power
circuit to the motor is closed, the motor will, due
to the manner of connection of the starting coils,
immedigtely commence to rotate clockwise and
immediately the motor commences to spin due

to this centrifugal force the starting coils will be

automatically thrown out of circuit. If, while the
motor is thus running clockwise, the connection

winding is reversed, as for example by a suitable

switch, so as to reverse the connection of these

coils with respect to the main motor windings and
piace them in the reverse position as quuirepl 17
produce counter-clockwise rotation of the motor,

upon the motor being stopped by the opening of

its power circuit and being agam started by the
closing of this power circuit due to the reversal

- of the connection of the starting coils which again

.I 55
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are placad in operative circuit by the stopping of

the motor, the motor will commence to rotate

- counter-clockwise; that is, by reversing the con-

nection of the starting coils, the direction of ro-
tation of the motor is reversed.

In the wiring diagram shown in Figure 29 the

main motor terminals are indicated at 313 and
314 while the starting coil terminals are indiecated

at 315 and 316. Asz matter of fact these startmg-

coil terminals may be omitted and the wires ¢on-
nected thereto be connected direct to the ter-

- minals 313 and 314 but for purposes of clearness

656

- In the diagram and for more clearly explaining

the connections it is preferable to show them as
separate terminals.
In this diagram the switch for reversing the

. connection of the starting coils is indicated at K.

70
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The diagram illustrates the relative positions of .
the various parts of the electrical circuits when
- the machine has come to rest sffer the playing of
-a Series of records with the beam ¥ in fully raised

position with no record upon the turntable 163,
in which position the switch Q in the power clrcmt

to the turntable motar 167’ is open.

A

In this position of the appara,tus the radius arm

148 has opened the 1190 volt switch N while the

6 volt switch P is in its normally closed position.
The starting switch S, the pickup arm switches
T, the switches M and R and the switches 299 and

300 are all in open circuit position and the start-

ing c¢oil reversing switch X is in the position
shown with the arms 303 and 304 in engagement
with the contacts 308 and 307, which position of
this switch is that required for rotatine the mo-

tor I in a direction to lower the beam ¥,

While this represents the position of the "vam-
ous parts of the apparatus when the beam F is
elevated with no record upon the table, if thers

is a record upon the table about ‘to be played,

when in this raised playing position, all the cir-
cuit connections will still be as shown in the dig-
gram with the exception that the turntable motor
switch @ will be closed so that the turntable and

record carried thereby will be spmmng and the

record being played.

As previously stated, for more clearly dis-
tinguishing the battery or 6 volt circuits from the
110 volt circuits for the motors I and 187/, the &
volt circuits are shown in broken lines while the
110 voll power circuits are shown in full lines.

The funetion of the 6 volt circuits is to control
the opening and closing of the 110 volt circuits
to the main drive motor I to properly contrel the
starting, stopping and reversal of the motor I as

is required during the operation of the machine

and while these circuits are shown and deseribed
as operated by a storage battery thev might of

course e supplied from a power line, the neces- -

sary feature being that they are low voltage cir-
cuits. These battery circuits really consist of
three six wvolt circuits as follows:—a circuit V
compricing the wire 328 leading from the battery
310 and communicating through the wire 327 with
the two switches M and R connected in parallel

-in this circuit by the wires 108 and 109, the latter
of the starting coils with respect to the main

of which leads to one terminal of the electro-

magnet 212, the other terminal of which magnet

leads by *wire 326 to the onposiie side of the bat-
tery 310; a second circuit W which leads by wire
328 to one terminal 332 of the electro-magnet 294,
the other terminal 333 of which magnet leads by
wire 331 fo one terminal of the startinig switch S,
whnich terminal is connected by wire 205 to the

common terminal of the two nickup arm switches !

T, the other sides of these two switches T being
connected by wire 204 to the other terminal of

- the starting switehh 8, a wire 204 also connecting
this terminal of the starting switech S to one
terminal of the switch P, the other terminal of

this switch P being (:{mne;:ted by wire 329 to the
other side of the battery 310; and'a circuit X
which leads by battery wire 328 to the terminal

332 of the magnet 294 from the other terminal

333 of this magnet by a part of wire 331 to one
terminal of the switch 300 tarough wire 330 to
one terminal of switch ¥ and from the other
termingl of the switch P through wire 329 to ihe
other side of the battery 310.

~“These three batiery circuits V, W and X, it
will be apparent, are parallel cireuits and the
switch M, R, the two switches T, switch S are
all in paraliel connection in the 6 volt circuits.
The eleciro-magnet 212 is in series parallel con-
nection i the cireuit V with the switches M and
R so that the closing of either of these switches
wiil close their 6 wvoilt circuit V through this
magnet and energize the same.

The energizing of this magnet 212 as previously
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per?mt the pickup arm 177 to swing outwardly
into 12 inch position and therefore the closing of
either of the switches M or B will operate to per-
mit the pickup arm 177 to properly position itseif
for commencing to play a 12 inch record.

The electro-magnet 294 and the switeh P are
connected in series with each other and are in

“both the.6 volt circuits W and X. In the circuit

W this electro-magnet 284 and the switch P are
in series parallel connection with the switches &
and S. In the circuit X they are in series with
the switch 300. The circuit W therefore is such
that when the switch P is closed the closing of
either of the switches S or T will close this 6 voit
circuit through the magnet 294 to energize the

same.,
~ As regards the six wvolt circuit X, since the

switeh 300 is in straight series in this circuit with
the switch P and the electro-magnet 284, this
circuit X is only closed when both the switches ¥
and 300 are closed.

The switch P is normally in closed position
except only at the one point when the beam F is
in its lowermost position, in which position the
switch P is opened by the radius arm 148.

When the electro-magnet 294 is not energized
the armature 295 is normally held in its raised
nosition by the spring 298 so that the cradle 2386
is in its elevated position with the ball 289 therein
resting at the right hand end or depressed end of
the cradle in which it bridges and places into
electrical communication with each other the

insulated terminals 290 and 291 of this c¢radie.

Also in this position the switches 299 and 300 are
in open circuit positions and in fact all the parts
of the apparatus U are in the positions shown in
Figures 20 and 29 so that this position of the
apparatus corresponds to that in which the beam
 has come to rest at the top of its stroke.

When the electro-magnet 294 is energized, the
armature 295 is attracted thereby and moved into
its lowered position and in this movement through

the medium of the elements 296 and 297 connect-

ing the armature 295 with the cradle 286 the
cradle is oscillated about its pivot connection 287
and moved into its depressed position in which

~ the left hand end is depressed and the right hand

o)
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" nal 313,

end raised so that the ball 289 travels by gravity
from the right hand to the left hand end of the
cradle and opens the terminals 290 and 291.
Similarly the depression of the armature 295 due

to the energization of the magnet 294 operates to

close the switches 299 and 300.
The power circuits to the motor I will now be

explained and are as follows:—There are two

parallel 110 volt power circuits communicating

__with this motor I, which circuits will be designated
as Y and Z, each of these circuits being utilized

to drive the motor I at different periods in the
operation of the device, as will presently be ex-
plained.

The circuit ¥ comprises the ma,m 110 volt lead-
in wire 311, motor terminal 313, motor windings,
motor terminal 314, wire 320, switch 299 and the
other 110 volt wire 312, this circuit being only
closed when the switch 299 is closed, which is
during the descent of the beam F, as will later be

.explained, so that this circuit Y is utilized to drive

the motor I during the descent of the beam F.
The other 110 volt circuit 2 to the motor I,

which is in parallel with the circuit Y, comprises

the main 110 volt lead-in wire 311, motor termi-

wire 317, 110 volt switch N, wire 318, cradle termi-
nals 290 and 291 and the bridging ball 289, wire

motor windings, motor terminal 314,

1,981,073

319 and return 110 voit lead-in 312, vhis circuit Z
only being closed when the cradle 286 is in ifs
alevated position, which is during the ascent of
the beam F, as will later be explained, so that
this circuit Z is utilized to drive the motor I
during the ascent of the beam P.

The operation of the circuit connections be-
tween the starting coil reversing switch K and
the motor I is as follows:—In Figure 29 the
switch K is shown in the position to properly

connect the starting coils of the motor I to pro-

duce counter-clockwise rotation of the motor as
viewed in Figures 1 and 29 to cause the beam F
to descend and the circuit connections to the
starting coils of the motr r I are as follows:—
fFrom the motor terminal 312 through wire 311
and wire 321 to the switch arm 304, switch con-
tact 307, wire 323 to starting coil terminal 315,
through the starting coils of the motor to start-
ing coil terminal 316, wire 324, switch contact
306, switch arm 303, wire 322 to motor terminagl
314, |

The circuit connectmn is therefore such that in
this position, motor terminal 313 is connected to
the starting coil terminal 315 and motor termi-
nal 314 to s.arting coil terminal 316, which con-
nections, as stated above, are used for producing
counter-clockwise rotation of the motor I. If
now the position of the starting coil switch K is
reversed and the movable switeh member 155
oscillated so that the arin 303 engages the switch
conthct 307 and the arm 304 engages the switch
contact 308, the circuit connections between the
terminals 313 and 314 and the starting coils 315
and 316 will be as follows:— from the motor
terminal 313 by wire 311 and wire 321 to switch
arm 304, switch contftact 308, bar 308 connecting
switch contacts 308 and 3086, wire 324 {o starting
coil terminal 316, starting coil termingl 315, wire
323, switch contact 307, switch arm 303 and wire
322 to motor terminal 314.

When, therefore, the switch K is in this latter
position, the motor terminal 313 is connected to
the starting coil terminal 316 and the motor ter-
minal 314 fto the starting coil terminal 315 so
that these connections between the motor termi-

‘nals 313 and 314 and starting coils terminals 315

and 316 are reversed and therefore in the proper
position to cause clockwise rotation of the motor

- I to produce ascent of the beam F.

The actual manner in which the electrical cir-
cuits and apparatus function during the oper-
ation of the machine will now be explained.

When the beam F' has come to rest at the top
Of its stroke after having completed the playing
of a series of records so that in its last ascent

1t has risen with no record upon the turntable, -

the suspended pickup 186 has engaged the pad
162 of the swiich Q and opened this switch, as
shown in Figure 18A, and at the same time the
radius arm 148 has opened the 110 volt switch N
so that the entire mechanism has come to rest,

- the switch Q opening the circuit to the turntable

motor 187’ and s’coppmg rotation of the turn-

table, and the opening of the switch N operating

to bring the motor I to rest. In this position all
the circuits and switches are in the positions il-

lustrated in Figure 29, the starting coil reversing

switch K having been placed during this last
ascent of the beam F into the position for prop-
erly connecting the starting coils of the motor I
to cause counter-clockwise rotation thereof as
viewed in Figures 1 and 29 to produce descent
of the beam F. In this position of the apra-
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ratw the wit switch P is, of course, m closeci-

circeuit position.
In order to place the machine in operation the
starting coil switch S is closed which closes the

5 volt circuit W thus energizing the magnet 204

which attracts and depresses the armature 295
t0 close the switches 299 and 300 and to depress
the cradle 286 and cause the ball 289 to travel to
the left hand end of the cradle and open the ter-
iinal points 290 and 291 at the right hand end
therecf. The closing of the 6 volt switeh 300
following the closing of the starting switch S

closes the 6 volt circuit X so that when the start-
"ing switch S is released and permitted to return

¢0 its normal open position the closed 6 volt cir-

cepressed and the 110 volt switch 289 closed. The
closing of the 110 volt switch 299 completes the
nower circuit Y to the main drive motor I which
immediately commences to rotate, -thus com-

mencing to lower the beam I and placmg the en-.
tire machine in overation.

During the entire descent of ‘the. beam F the
switches 299 and 300 remain closed and at an
intermediate point in the descent the movable

switch member 155 of the starting coil reversing

switch B is moved into reverse position with the
arms 303 and 304 engaging the contacts 307 and
308 to properly conuect the starting coils for caus-

ing reverse rotation of the motor in & clockwise

direction ©o cause ascent of the beam after the
motor has been stopped at the bottom Of the de-
scent and started again.

At the time of the reversal of the switch K the
starting coils of the motor are out of circuit being,
25 previously stated, only m circuit when the
raotor is at rest.

YWhen the beam ¥ reaches its Iowemcst 13051=-

vion thwe radius arm 148 opens the 6 volf switch
?, thus opening the 6 volt circuit X and deener-

w.tmw vhe meagnet 294 permitting the armature

295 and cradlie 286 10 move inte their elevated
positions under the action of the spring 298
whiclhy perimits the 110 volt switeh 228 and the 6
volt switelr 300 fo open. Immediately the 110
yoit switen 289 iz opened the motor I comes to
stops descending. Im-
mediately the magnet 294 became deenergized
and the cradle 288 moved into iis elevated posi-
tiom the ball 288 therein commenced to travel to
the right and when it reached the right hand end
of the cradle it closed the 110 volt terminals 290
g 291, thus closing ihe 119 volt circuit Z2 to

the motor I which- immediately commences o ro-

tate in & clockwise direction and cause the beam
P 1o cominence to ascend.

In nrder to provide the necessary interval of
Yime to permit the molor I {0 come to rest be-
fore reversing m direction of rotation at the end
of the macem of the heam T the baffe runway 288

fﬂf i Lﬂ...

the cradie when t::a& cradle moves into its elevated
nosition is retarded

"Tihe 110 volt civ ﬂun ¥ to the motor I is brul-:en
mlmﬂwt@hf tne cradle 286 commences to ascend

snd the 110 volt circuit Z to the motor I is not

slosed to commenee rotation of the motor in the

oppogite direction until the ball 289 reaches tha
vight nand end of the cradle to bridge the points
200 and 291 and the interval of time taken for
the ball to travel along the bafle runway 288 is

sufficient to permit the mn‘mr

hall 289 is provided in the cradle 286. By
tne provision of thls nedile runway ihe passage of
vie ball from ths left to the right hand end of-

~volt circuit Z to the motor I is closed by

to come tbm%’
before reversing,.

The beam F now ascends @na 2t an ingers

mediate point of the ascent the starting coil re-
versing switeh K is again reversed and returnced
to the position illustrated in Figure 29 so as 50
reverse the direction of rotation of the motor T

afier the motor has béen again stopped and sta,r b
ed. The beam now completes its ascent and as
the operation of the device is such that during
this first descent and ascent no record has as
yet been picked up by the turntable, the paris
come to rest again with the circuits and con-
nections. exactly in the ms:ri,mn snown- in Fig-

ure 28.
cuit A maintains the magnet 294 energized and
thus maintains the armature 295 and cradle 288

It is now necessary to close the startmg switeh
S a second time during which the beam descends

and ascends with ezactly the same electrical op-
erations as previously described but during this

second descent of the beam g record is fed from
the upper magazine section 52 and is picked
up by the turntable 163 during this second ascent
of the beam so that it engages the pickup needie
187 and the follower needle 195, as previously
deseribed, and moves into playing position with-
in the machine with the pickup 186 supported

thereon.

When the record thus supported upon the
turntable reaches playing position the radius arm

148 opens the 110 volt switch N and consequently
the 110 volt circuit Z fthus bringing the motor
I to rest, this miotor and the beam F remaining
stationary during the plaving veriod of the record.
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As the turntable moved into playing position in

the foregoing operation the record carried thereby
engaged and lifted the pickup arm 177 so that the
turntable switeh @) remained closed and the turn-
table motor 167’ thus continued to rotate. It
might be here pointed out that the turntable mo-
tor 167" rotates continuously during the entire
operation of the machine.

The playing of the record now pmceeds in the
course of which the pickup arm 177 swings in-
wardly: of the record and at the completion of
the playing period, as previously explained, one
of the pickup arm switches T is closed thus clos-
ing the 6 volt circuit W and energizing the elec-
tro-magnet 294 which immediately attracts the
armature 295 causing depression thereof and of
the cradle 286 and closing the switches 299 and
300. Immediately the 110 volt switch 299 is
closed thus closing the 110 volt ecircuit ¥ to the
motor I the motor commences to rotate and the
beam F and with it the record upon the turn-
table fo descend and immediately the record dis-
engages from ihe pickup arm the switch T pre-
viously closed automatically opens.
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- The table now continues its descent and as

usual at an intermediate point thereof the start-

- Ing coil reversing switch K is again reversed ready

to reverse the motor I to cause the heam F to
a.scend.

135

When the beam ¥ reaches the Dbottom of its

descent, the radius srm 148 opens the 6 volf

switchi P thius opening the 8 volt circuit X and de- .

energizing the magnet 294 so that the armature
295 and cradle 286 immediately move into their
elevated positions under the action of the spring
298 and with this elevation the switches 289 and
300 open. The copening of the 11§ volt switch 299

opans the 110 volt circuit ¥ thus bringing the -

motor I to rest and after the usual interval of
time, during which the ball 289 travels to the
right along the bafile runway 288, the other 110

the
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hall 289 brideing the terminals 286 and 291 and
the motor I immediately cominences clockwise
rotation to cause the beam F to ascend.

At an intermediate point of this ascent the
starting coil switch K 1s aggin. reversed and the
beain F eontmues toc move upwardly and at a
certain point in this ascent it picks up a turned
over record which is supported within the record
holding channels H of the machine and carries
this turned over recordé upwardly into playing
position. In the course of lifting this record from
the turned over channels H, if the record is of the
12 inch size, the outwardly swinging channels
close the switch R to energize the magnet 212 and
permit the pickup srm to swing to 12 inch posi-
tion.

The record is now carried on upwardly to en-
gage the pickup needle 187 and follower needle
195 and carry the pickup 186 into playing posi-
tion when the preceding operations are repeated,
which operations continue as leng as records axre
fed to the machine.

In the feeding of records frem i;he upper mag-—-
azine section 52 into the machine, as previously

described, if a 12 inch record is being fed the 6

volt switch M is closed to energize the magnet
212 to permit the pickup arm 177 to swing out-
wardly to 12 inch position.

In connection with the operation of the elec-
trical apparatus the follewing points may be
noted:—

1. When the machme comes to rest after the
playing of a series of records the electrical ap-

paratus and circuits are as illustrated in Flg-y

ure 29,

2. The maehme is pla,ced in operation by clos-
ing the starting switch S.

3. The pickup arm 177 is always norme,lls,r reset
to the 10 inch position except when & 12 inch rec-
ord is being conducted to playing position in
the machine at which time the passage of this

12 inch record itself is utilized to close either of

the switches M or R to automatically energize

‘the electro-magnet 212 and permit the pickup arm
to assume 12 inch position. The electro-magnet -

212 is in series parallel connection with the
switches M and R in the 6 volt circuit V so that
the closing of elther of these switches closes
this circuit V.

any one of these switches closes a § volt circuif.
5. The switches 300 and P and the eleciro-mag-

net 294 are in series connection in the 6 volt
circuit X so that the opening of the normally

closed switch P opens this circuit X to de-ener-

gize the electro-magnet 294 and permit the arma-

ture 295 and cradle 286 to be elevated by the

~ spring 298 and the switches 299 and 300 to assume

60

their normasally open positions.
6. During each descent of the beam F the cradle

286 is depressed and the ball 289 at the left hand

-

end thereof so that the 110 volt circuit Y is closed
and the 110 volt circuit Z is open. Thus the cir-

. cuit Y is operative to drive.the motor I during
each descent of the beam while the cn'cu.it Z is

then inoperative.

7. During each ascent of the beam F the cradle
286 is elevated and the ball 289 at the right hand
end thereof so that the 110 volt-circuit Z is

" closed and the 110 volt circuit Y is opened. Thus

the circuit Z is operative to drive the motor I dur-
ing each’ ascent of the bearn while the circuit Y ls

inoperative.

- 8. The pos11;1en of the startmg coil reversing

the depressing of the foot treadle 91.

1,061,972

switch K is reversed during‘ each ascent and

each descent of the heam F at a time when ihe
motor I is spinning and the starting coils thereof
are out of circuit.

0. Unless there is a recerd upcn the turntable
163 when the beam F reaches the top of its
ascent, the turntable switch @ is automatically
open so that the presence of a record upon the
turntable is necessary to the continued operation
of the machine.

86
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10. The beam F is brought to rest at the end

of each descent thereof by the opening of the
110 volt circuit Y as a result of the opening cf

‘the normally closed 8 volt switch P by the radius

arm 148, thus opening the 6 volt circuit Z which
de-energizes the electro-magnet 294 and perimiss
the armature 295 and cradle 286 to elevale ana

- open the 6 volt switch 300 and the 110 volt switch

299,

11. After being thus brought to rest, as above
stated, at the end of each descent, the motor L
commences to elevate the beam F on its next
ascent after a short interval as & result of the
closing of the 110 voit circuit Z by the brideing
of the terminals 290 and 291 of the cradle 2806
by the ball 289 travelling to the right hand end

of the cradle.

12. The beam F is brought to rest at the end

- of each ascent thereof by the opening of the 119

volt circuit Z as a result of the opening of the

normally closed 110 volt switch N by the radius

arm 148,

95
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i3. The beam P remams at rest in its elevated |

posﬂ;mn during the playing of a record and ihe
subsequent descent thereof is commenced by the
closing of the 110 volt circuit ¥ as a result of

the closing of one of the pickup arm switches T,
which closes.the 6 volt circuit W, thus energizing

the electro-magnet 294, depressing the armature
295 and cradle 286 with a consequent closing of
the 6§ volt switch 300 and 6 volt circuit X and the
110 volt switch 299 and 110 volf circuit ¥.

The actual operation of the machine setting
forth the various steps thereof in their proper
chronological erder of occurrence will now be
given. *

Consider the apparetus to be in the posmen
it has assumed after having played a complete

all been transferred from the upper to the lower
ma,ge.zme section and the magazine B is In its

- fully lowered position. During the last descent

of the beam F in the previous playing period the
final record was removed from the descending

turntable 163 and deposited into the lower mag-
azine section 53.. The beam I ‘then continued
this last descent during which the record hold-
ing channels H were turned over into their re-
ceiving positions and upon the beam again rising
into playing position, since there was no record

upon the turntable to lift the pickup 186, this

pickup engaged the insulated pad 162 of the turn-

11)
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- series of records during which the records have

4, All the switches M‘ R, T and S are in paral--
lel. in the 6 volt circuits so that the closing of

134
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table motor switch Q opening this switch and with

it the 110 volt circuit to the turntable motor 167".
At the .same time as the beam reached its fully

raised position the radius arm 148 opened the

110 volt switch N and brought the main moftor
T to rest so that the entire mechanism came to
rest with the beam in raised peswien and no rec-
ord upon the turntable.

The procedure for putting the machine into

operation anew is as follows:—

The magazine B is raised into iis fu]ly raised
position in the manner hereinbefore described by
The rec-
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ords are now transferred from the lower {0 the

upper magazine section by placing them in the

N compartments 95 of the upper section in the order

10

16

20
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40
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in which it is desired that they be played, count-
ing from the lowermost compartment upwardly

and in this connection it is essential that the rec-

ards be blaced in consecutive compartments, no

intermediate compartments being left vacant, as
should such be the case the machine will come

to rest after playing only those records in the
compartments below the empty compartment.
- The machine is placed in operation by closing
the starting switch S which, as previously de-
scribed, completes the necessary electrical cir-
cuits whereby the motor I is placed in operation

"t0 cause the beam F to descend.

The record holding channels H are now m then'
receiving positions (as shown in Figures 13 and

'14) and the beam F and turntable 163 pass down-

wardly between these channels, it being of course

essential to the operation of the machine that

the channels H be spaced apart a sufficient dis-
tance to permit this passage of the beam F and
turntable therebetween.

As the beam descends the lugs 132 carned
thereby engage the hinged fingers 244 of the le-

- vers 242 and oscillate these levers about their

pivotal connections 156 so that the upper bifur-
cated ends 243 of these levers withdraw the
spring pins 239 from engagement with the pul-

leys 218 but as these pins are merely now in rub-

bing engagement with the inner faces of these
pulleys this is an idle movement and no useful
action takes place.

As the beam F further descends one of the lugs
132 reverses the position of the starting coil re-
versing switch K, as previously explained, and
during the further descent of the beam the rec-
ord holding channels H are turned over into their
turned over discharging positions (as shown in
Figure 23) this turning over being accomplished,
as previously explained, by the turning of the
pulleys. 218 and shafts- 216 carried thereby in a
clockwise direction as viewed in Figure 1.
previously explained, the record holding chan-
nels H are locked or held in their turned over dis-
charging positions by the engagement of the pins
239 in the arcuate slots 219 of the pulleys 218.

When the beam F reaches the bottom of this

descent, the motor I is brought to rest, as previ--

- ously explained, by the opening of the8voltswitch

P by the radius arm 148 which results in the open-
ing of the necessary circuits to bring the motor
I {orest. After coming to rest the necessary cir-
cuits are automatlcally closed to cause the motor

- I to rotate in the reverse direction and the beam

F commences -to ascend and-at the usual point

in the ascent thereof one of the lugs 132 again
reverses the position of the starting coil reversing -

switch K and the lugs 132 idly engage the hinged
fingers 244 causing these fingers to hinge up-
wardly to permit the lugs 132 to pass thereby.

Also during this ascent the ratchet collar 262
moves freely with respect to the shaft 257 in a.
counter-clockwise direction as viewed in Flgure 3

to reset the ratchet connection.
The beam F continues its ascent passmg up-

- wardly between the turned over channels H and

- T0
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as there is as yet no record to be picked up by the
turntable the beam continues this ascent into its
- uppermost position in which, in the absence of a

record upon the turntable, the pickup 186 again
engages the turntable switch Q and opens the
circuit to the turntable motor 167°, thus bringing
thjs motor to rest and at the same time as the

As

past the hinged fingers 244 of the levers 249.
the ratchet mechanism resets itself.

beam reaches its uppermost position the radius
arm 148 opens the 110 volt switch N, thus dis-
connecting the circuit to the motor I and bring-

ing the motor to rest.

At the completion of this ascent the entire
mechanism again comes to rest and the only im-
portant operation that -has happened in this ini-
tia]l descent and ascent of the beam has been to
turn the record holding channels H over into
their turned over discharging positions and to
move certain parts of the machine into their

- proper positions to deliver a record during the

next descent.

It is now necessary that the starting sw1tch S
be again closed upon which the beam F immedi-
ately commences to descend. As the beam now
descends, at the usual point the lugs 132 engage

27
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the hinged arms 244 of the levers 242 thus oscil-

lating these levers and causing the upper hifur-

cated ends 243 thereof to withdraw the spring
pins 239 from engagement with the arcuate slots
219 of the pulleys 218 and Immediately this dis-
engagement occurs the record holdmg channels
H are turned back into their receiving positions,

being properly stopped in these positions by the

engagement between the stops 220 and 221, (see
Figure 15).

pulleys 218 in a counter-clockwise direction as
viewed in Figure 1, this rotation being caused hy
the descent of the weights 223 previously drawn
upward by the winding of the cables 222 upon
these pulleys 218.

~As the beam now further descends one of the
lugs 132 again reverses the starting coil reversing
switch K and, during the latter part of this de-

- scent of the beam, the magazine B is lowered one’

step by the tripping of the lever 79 in the manner
previously described upon which a record is de-
livered from the lowermost compartment 95 over

' the upper slide or guide apron C into the cradle

This return turning of the record-
‘holding channels H is caused by rotation of the

95
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E being carried rearwardly upon the cradle, as ,'

previously explained, and supported thereby in

proper position within the machine to be subse~

quently picked up by the ascending turntable.

. As previously explained, the pickup arm 177 is
always normally stopped in its outward swinging
motion after the playing of a record in the 10 inch
position and if this record just delivered to the
cradle E is of 10 inch size the pickup arm 177

remains in that normal position. If, however,

this record is of 12 inch size, in sliding rearwardly
over the 12 inch channel 100 of the upper sta-
tionary guide apron C, it closes the switch M in
the six volt circuit V, thus energizing the electro-
magnet 212, which attracts the lever 206 and per-
mits the pickup arm 177 to swing outwardly to 12
mch position.

At the completion of this descent as in all de-

_scents the radius arm 148 again opens the 6 volt

switch P, thus connecting the necessary circuits

120 _
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to bring the motor I to rest and after a short in-
terval reverses the direction of rotation of the |

motor so that the beam commences to ascend.

At an intermediate point of this ascent of the
- beam, as in all ascents, one of the lugs 132 again
reverses the position of the starting coil reversing

140

switch K and the lugs 132 move upwardly freely

Also

The turntable now moves upwardly under the

..14‘5 ‘

record which is suspended in the cradle FE and the |

centre pin 170 of the turntable enters the centre
hole of the record. It is of vital importance that
the record beé so held in the cradle E that the

150
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centre hole thereof is accurately positioned to he
engaged by the centre pin 170 of the rising turn-
table. In order to facilitate the entry of this pin
into the centre hole and to compensate for any
slight displacement which might occur of the
centre hole, the pin 170 is provided with a long
tapered point and as long as the extreme point
thereof enters the centre hole of the record the

record will autoimatically centre itself as the rec-

ord is lifted clear of the cradle and the pin will
enter the hole provided the displacement in the
position of the hole is not greater than the radius
of the hole. In other words as long as the vari-
ation in the position of the hole does not exceed
the radius of the hole the long tapered point of
the pin will enter the hole and once entered will,
of course, cause the record to properly centre

itself.

Continued ascent of the table now lifts the rec-
ord off the cradle I which, as soon as relieved of
the weight of the record, automatically swings
back under the action of the counter-balancing

weights 124 and 125 into its original raised or

forward position. The record is now entirely

supported upon the turntable and is of course.

spinning therewith.

The record is now carried upwardly upon the
turntable and as it approaches the raised playing
position thereof the pickup needle 137 and ihe
follower needle 195 register with and engage the
record grooves and when the record has reached
its final playing position the pickup arm is en-
tirely supported upon the record and the suspend-
ing cable 189 thereof is relieved of the weight of
the pickup arm and is slack. In moving into
fully raised playing position the record elevates
the pickup arm 177 to some extent above its nor-
mal suspended position. An important feature,
as previcusly explained, is that as the record
moves into playing position the turntable unit
and therefore the record carried thereby is firmly
supported against rocking by the engagement of
the bent arm 176 with the tie rod 131 of the

ceam &,
Immediately the heam has reached its elevated

vlaying position the radius arm 143 again opens
a 110 volt switch N, thus bringing the motor I to
rest so that the beam remains stationary during
the entire playing of the record. The playing of
the record now proceeds in which the pickup
needle 187 and follower needle 195 travel inwardly
along the record grooves the pickup needle being,
as previously stated, three or Iour grooves ahead
of the follower needle. At the completion of the
playing of the record due to the displacement of
the follower needle arm 192 relatively to the

‘pickup needle 177, one of the switches T is closed,

as previously fully eXplamed the closing of which
switch T closes the six volt circuit W and actuaies
the necessary circuits to place the motor T in
opera.tmn to cause the beam F to descend.

During the first part of the descent ol the rec-

ord, the pickup arm 177, which had. previously

heen raised thereby, is carried downwardly upon
the record until it reaches the point at which its

supporting cable 189 becomes taut at which point,

since the plckup arm can no longer follow the
record in its descent, the record moves down-

wardly away from the pickup needle 187 and the
pickup arm 177 is then freely suspended by its
cable 189. After contact between the record and
the pickup needle is broken .tlie pickup arm again
becomes suspended upon its cable which of course
becomes taut and due to the dispositicn of the
point of attachment of the upper end of the cable

1,961,972

189 with respect to the pickup arm this arm now
swings outwardly under the action of gravity and
comes to rest against the stop 208 of the arm 206
which holds the pickup arm in 10 inch position.

During this initial part of the descent of the
record the weicht of the record upon the table
keeps the arm 176 in engagement with the. tie rod
131 so that the record which was horizontal dur-
ing the playing now tilts downwardly slightly to-
wards its front end away from the needles so that
the tendency for the needles in the outward
swinging of the pickup arm 177 to scratch the
record is largely overcome a5 it is obvious that if
the record remains horizontal during this initial
part of its descent its surface would be higher and
more apt to be struck by the needles in the out-
ward swinging of the pickup arm.

The beam F now continues its descent carrying
therewith the record
spinning turntable and as the turntable descends
between the record holding channels H, now in
their receiving positions, it deposits this record
upon the proper set of receiving channels there-
of. If a 10 inch record is being manipulated it is
deposited upon the 10 inch receiving channels 230
whereas if a 12 inch record is being manipulated
it is deposited upon the 12 inch receiving channels
9299-s0 that the record is supported upon these
channels.

As the turntable further descends the pin 170'

thereof disengages entirely from the centre hole

of the record upon which disengagement the

record slides rearwardly and downwardly upon
the record holding channels H until it is stopped
by the stops 235 or 236 thereof, as the case may
be, and in this sliding movement the record
moves underneath the cover plates 231 or 232,
as the case may be, so that this record is engaged
between the channels and the cover plates.
The beam now continues to move downwardly
and once again the lugs 132 engage the hinged
fingers 244 of the levers 242 to oscillate these
levers in an idle movement. Upon further de-
scent one of the lugs 132 again reverses the posi-
tion of the starting coil reversing switch K. Dur-
ing the latter part of this descent the record hold-
ing channels K are again turned over into their
turned over discharging positions as shown in
Figure 23 and in this turning over operation the
record carried by these channels is also turned
over side for side so that the unplayed side there-
of, previously undermost, is now turned upper-
most preparatory to being played. This turning
over is accomplished in the manner already de-
seribed and the turned over channels H and rec-
ord are held in the turned over position by the en-
gagement of the pins 239 with the arcuate slots
219 of the pulleys 218. In this turned over posi-
tion, the record now rests upon the appropriate
pair of cover plates 231 or 232, depending upon
whether it is 2 10 or a 12 inch record. Also in
this turned over position, as previously explained,
the discharging channels 233 and 234 are upper-

“most, being inclined downwardly and forwardly

and in alienment with the stepped cha,nnels 202

and 203 of the lower stationary guide apron D.

In this turning over operation an important
point is that the record is turned from an, initial
downwardly and rearwardly inclined posﬂ;lon in

which it presses downwardly upon the stops 235
or 236, as the case may be, of the record holdmg_'
channels H, downwardly into a f orwardly and

downwardly inclined position so that durmg the;

entire turning operation the record rests by gr av-
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point is there any fendency for it to fall out of

its proper engagement within the record holding
channels H. i | ~

As the beam F reaches the bottom of the de-
scent the radius arm 148 again opens the six volt
switch P which in turn actuates the mnecessary
electrical circuits, as previously described, to

bring the motor I to rest and after the usual
- short interval to start it rotating in the reverse
direction so as to cause the beam F to ascend. -

During this ascent of the beam dne of the
lugs 132 again reverses the starting coil reversing
switch K, the lugs move freely upwardly past the
ninged fingers 244, and the ratchet mechanism

- resets itself. The ascending beam F now moves
‘the turnfable 163 upwardly underneath the

tuirned over record, which record is so positioned

- and supported by the record holding channels M

that the centre pin 170 of the turntable is adapt-

ed to register therewith and therefore, as the

table moves upwardly, the record is supported
thereon and is carried upwardly therewith.

As previously explained, the entire record hold-
ing channels H with the exception of the 12 inch
cover plates 232, are carried by the hinged POT -
tions 225 of the axles 218, which hinged portions
2295 are uppermost in this turned over discharg-

ing position of the channels H and, therefore, as.

the record is carried upwardly by the ascending
turntabie, it causes the record holding channels

H 1o swing outwardly about the hinged connec-

tions 226, as indicated clearly in Figure 24, this
outwardly swinging action being of sufficient ex-
tent to permit the record to pvass upwardly be-
tween the record holding channels, and after this
has occurred these. channels H fall backwardly
into their original positions, as shown in Figure

- 23. . In this outward swinging action of the chan-
nels the hinged portions 225 of the shafis 216

move freely in the bifurcated portions 228 of the
bearing members 22T7. -

In the above described operation the position

of the record as supported in turned over posi-
tion in the channels H must be such that the
centre hole thereof lies at the maximum distance

‘measured radially from the shaft 128 so that

when engagement has been established between

- the centre pin 170 and this hole, further ascent

of the beam does not tend to move the record
forwardly in the machine as, if such were the

case, the apparatus would become locked due to

the fact that the record would be pressed against

the stops 235 or 238 of the members H and no

further movement. would be possible. On the
contrary, by naving the record thus properly sus-

pended, as soon as the pin 170 engages within the

centre hole of the record further ascent of the
beam tends to draw the record rearwardly away

from the stops insvead of pressing it forwardly

against the stops, thus permitting free and

unre-
stricted movement of the parts. |

If a 10 inch record is being manidulated the

pickup arm 179, which normally resets itself in
the 10 inch position after the playing of the last

record, remains in this 10 inch position but if

12 inch record is being manipulated, due to its
greater diametler, in passing upwardly between
the record holding channels H it causes these
channels to swing outwardly to a greater extent
than does a 10 inch record and i fact Swings
them outwardly sufficiently so that they engage

the blade 238 of the switch R and close this

switcir thus closing the 6 volt eircuit V. ener-
gizing the electro-magnet 212 and oscillating the

cause the motor I to rotate in

29
lever 206 to permit the pickup arm to swing OUL-
wardly to 12 inch position.

This closing of the switch R by the outwardly
swinging channels H occurs some time before the

record has arrived at its playing position so that -
the pickup arm 177 has plenty of time to swing.
-outwardly into its 12 inch position before the

needles thereof engage the ascending record.
Ihe record as now supported upon the turntable

nas the unplayed side thereof UDppermost pre-

paratory to the playing of this second side.
The beam now completes its upward move-
ment and in moving into playing position the
record supporied on the turntable picks up and
supports the pickup arm 177, as previously ex-
plained. As the record moved -upwardly into
playing position the radius arm 148 again opened
the 110 volt switch N thus stopping the motor I

80
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to again allow the beam F to remain at rest dur-

ing the playing of the record.

The record is now played in which operation,
as usual, the pickup arm swings radislly inward
of the record. It will be noticed that during the
playing of the record, as the pickup arm swings

radially inward, the depending stop 209 thereof
can Ireely clear the co-operating stcp 208 on the
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pivoted lever 206 due to the fact that the entire

pickup arm 177 has been raised by the record as
i, moved into playing position thus allowing the
stops 208 and 209 to clear each other.

Upon the completion of the playing of the
record one of the pickup arm switches T is closed,

.as before mentioned, to close the six volt circuit

W and thus actuate the necessary circuits to
_ ‘ | the proper direc-
tion to lower the beam P. |

It might be here pointed out in connection
-with the operation of the follower needle arm

192 and the closing thereby 6f one of the switches

T at the completion of the playing of the record, -

that in the case of records having an inner high
pitch spiral, which is the case with most modern

105

records, the switch T is closed almost immedi-
ately the pickup needle 187 enters the inner high

pitch spiral and the pickup needle does not have

to travel very far into the high pitch spiral be- -

fore the switch T is closed and it is therefore
not necessary that the pickup needle travel to
the extreme inner end of this spiral.

The beam F and with it the turntable and

record thereon now descends clear of the pickup

arm 177 {o disengage the record from the nee-
dles thereof and, as previously explained, im-
mediately this disengagement occurs the pickup
arm again swings outwardly and is stopped in its
10 inch position by the engagement hetween the
stops 208 and 209. As the beam and turntable

pass downwardly between the record holding

channels X, which are now in their turned gver
positions as ilustrated in Figure 23, the record
1s deposited upon either of the discharging chan-
nels 233 or 234 thereof, depending upon whether
it is a 10 inch or a 12 inch record, and the centire

pin 170 of the turntable in descending disengages

from the centre hole of the record and as soon as
this disengagement occurs the record slides by
gravity downwardly and forwardly over the dis-
charging channels into the appropriate aligned
channels 102 or 103 of the lower slide or guide
apron D, sliding over this apron and being de-
livered into one of the compartments 98 of the
lower magazine section 53. '

In the operation of the machine, therefore,

this record has been delivered from the upper
magazine section 52 into the machine in which it
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has been so manipulsted that both sides therest
hove been successively played after which it has
heen delivered to the lower magazing seciion 5a.

The hearn F now continues its descent during
which the lugs 132 operatively engage the hinged
fingers 244 of the levers 242, oscillating these le-

vers to withdraw the spring pins 239 Irom 2n-.

gagement within the arcuate slots 218 of the
pulleys 218, thus releasing these pulieys which
are immediately rotated counter-clockwise by the
weights 223 to return the record helding channels
H to their receiving positions, as illustrated in
Tgure 14,

" In further descending one of the lugs 132 agalin
reverses the position of the starting coil reversing
switch ¥ and during the latter part of this de-
scent the lever 79 is again oscillated through the
medium of the ratched mechanism to lower the
magazine B another step and deliver @ recorg
from the next compartment ontc the cradie X

“which in the next{ asceni is picked up o bhe

played and manipulated in exactly the same man-
ner as that of the record previously descrived.
if. however, the magazine B had aiready
reached its lowermost ‘position so that it could
not further descend, this last oscillation of the
iever 79 would merely be an idle step since it could
not resuls in o further descent of the magazine.
Similarly, if the next upper compartment 95 of
the upper megazine section 52 contained no rec-
ord, when this oscillation of the lever 79 lowered
this empty magasine compartment into discharg-
ing position, no record could of course ne aeliv-
ered therefrom so that the eoffect in eltner case

would be that this oscillation of the lever Y0

would be an idle operation since it would not
result in the delivery of anctizer record from the
upper magszine section 52 info the machine and
therefore would not result in o record being Op-
eratively delivered to the cradic . C

1# this last oscillation of the isver 79 resulted

in & record being delivered to the cradle, the Op-

eration of the machine would coniinue exactly
as already described but assuming that no rece

ord is delivered and thst the last record ofi'a

series to be played has just been played and dellv-
ered to the lower magazine section 53, the opera-
tion of the machine continues as follows.
The beam ™ completes its descent and as it
reaches ifs lowermost ‘position the radius arm
148 again opens the six volt switch P thus aciu-
ating the necessary circuifs for bringing the mo-
tor I to rest to stop the descent of the beam and
after an interval of rest to cause this motor to

operate in a reverse direction and start the beam

on its next ascent. |

As the beam P ascends one of the lugs 132
again reverses the position of the starting coil
reversing switch X. The lugs 132 move ireely
past the hinged fingers 244 of the levers 242 and
the ratchet mechanism resets itself preparatory
to becoming operative on the next descent of the
heam. The turntable passes upwardly between
the record holding channels and if there were &
record supported by the- cradle E it would be
picked up by the turntable and carried upwardly
into playing position but as no record was de-
livered from the upper magazine section during
the last descent of the beam there is no record
so positioned on the cradie tQ be picked up so

‘that the beam F continues to ascend and moves

~ into playing position and there being no record

15

upon the turntable to engage the pickup needle
187, as the beam moves into its uppermost posi-
tion, the pickup 188 engages the insulated pad

1,081,07%

189 of the turnteble svritch © and this swiich
is opened by the weight of the pickup 186 upon
the pad 162 thus bringing the turntable motor
167 'to resd. | .

At the same time as the beam reaches 1ts up-
permost position the radius arm 148 opens the
110 voli switech N thus bringing the motor I to
rest and stopping the entire mechanism.

In the operation of the machine, therefore, as
iong as records are available to be fed into the
machine from the compartments of the upper
magazine section 52, these records will be fed
thereto in consecutive order counting upwardly
of the compartments 85 of the upper magazine
zection, each record bheing S0 meanipulated in the
machine that both sides thereof are successively
played after which it is delivered to the lower
megazine section 53 and this will continue until
a1l the records in the upper magezine section heve
bheen so played, provided there is no intermedi-
ate empty compartment in the upper magazine
section. If, however, there is an empty inter-
mediate compartment, only those records in the
compartments below the empty compartment will
be played, the machine then coming to rest.

Also in the overation of the machine, while
the pickup arm 177 is normally set for the playing
of 10 inch records, 12 inch records may also be
played along with 10 inch records without re-
quiring any manual adjustment as the passage
of these 12 inch records through the masachine
automatically results in the proper adjustment ot
the pickun arm 177 to 12 inch position for playing
these records. | |

After the completion of the playing of a series
of records the entire mechanism must come o
rest and all electrical circuits are automatically
opened, theé apparatus thus coming to rest with

the beam ¥ and turntable 163 in fully raised po-
sition, with no record upon the turntable and

the record holding channelis in their receiving po-
sitions, as illustrated in Figure 14,

1t might also be pointed out as regards the
ratchet mechanism including the ratchet col-
lar 262 and the ratchet therein, which ratchet
is rigidly carried by the shaft 257, together with
the ratchet stop finger 261, that the operation
is such that this mechanism is only operative
during the descent of the beam F dquring which
time the ratchet collar 262 operatively locks with
the ratchet to cause clockwise rotation of the
shaft 257 as viewed in Figure 8. During the as-
cent of the beam the ratchet collar 262 moves

freely over the ratchet in a counter-clockwise .

direction as viewed in Figure 8 causing no ro-
tation of the shaft 257 but merely resetting
itself preparatory to operatively locking with the
ratchet upon the next descent. In this counter-
clockwise rotation of the ratchet collar 262, any
counter-clockwise rotation of the shaft 257 as
viewed in Figure 8 is positively prevented by-the
engagement of the finger 261 with a notch upon
the collar 2b9, which collar is rigidly carried by
the shaft 257. |

It might be noted as regards the cradle E and
the record holding channels H that these parts
are so formed and disposed within the machine
that the natural tendency in all positions there-~
of is always for a record carried thereby to be

foed
gt
S

A5

At

180

185

146

normally held by gravity against the record stops 145

forming part of these elements and there is

never at any time any tendency for the record
to move away from these stops.

When the record holding channels H are in their

recelving positions, as shewn in Figures 13 and 150
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14, the hiﬁgﬂﬁ portions 225 of the sha,fts 2186,
which are thien lowermost, are supported upon
the lower ends of the bifurcations 228 of the

bearing members 227 so as to be firmly supported

thereby. If this were not the case in this po-
sition, these lower hinged portions 225 and with

them.the channels ¥, which are carried thereby,
- wWould swing downwardly but due to this bear-
ing the channels are supported in their correct
‘position shown in Figures 13 and 14. When the

- channels H are turned ovey into their turned

15

20

- over discharging positions, however, in which DO-
~sitions the hinged portions 225 of the shafts 218

are uppermost, these hinged portions, and with
them the record holding channels H carried
thereby, are free to Swing upwardly, as shown
In Figure 24. |

Commencing with the machine in the position

Just described when it has come to rest at the
completion of the playing of g series of records

the complete cycle of operations is as follows:—
1. Magazine B is fully raised and the records

~ are transferred from the lowelj to the upper sec-

23

. tion thereof.

First descent of beam
2. Starting switch S is closed, thus closing six

- volt circuit W, energizing electro-magnet 294, de-

30
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pressing armature 295 and cradle 286 so that the
ball 289 travels to the left hand end thereof,
closing six volt switch 300 to close six volt cir-
cuit X, closing switch 299 thus clesing 110 volt
circult ¥ and bringing motor I into operation
fo lower the beam. - |

3. The turntable motor switch Q closes as beam

¥ descends away from pickup 186. - |

4. Lugs 132 oscillate levers 242 in 1dle motion.
0. otarting coil reversing switch ¥ reversed.
6. Record holding channels H turned over
into turned over discharging position snd locked

therein by spring pins 239.

1. Radius arm 148 opens 6 volt switch P thus
opening 6 volt circuit X and de-energizing mag-
net 294. This permits elevation of armature 295
and cradle 286 under action of spring 298 and
the consequent opening of the six volt switch
300 and the 110 volt switeh 299, the opening of

‘Wwhich latter switch opens the 110 volt circuyit

Y, thus bringing the motor I to rest and with it
fhe beam F.- - N\ | -
| Fz'rst,asc_ent of _beam

8. Closing of the 110 volt circuit Z by the ball

289 travelling to the right hand end of the cra-
~dle 286 as this cradle is elevated, this closing of

the 110 volt circuit Z causing the motor I t0 ro-
tate to elevate the beam F. | -

9. Starting coil switch K reversed. |

10. Lugs 132 move freely upwardly past hinged

- fingers 244 of levers 242, | _
11. Beam F and turntable move upwardly be-~

tween the turned over channels. . |
12. As beam reaches top of this first ascent

pickup 186 opens switch © to bring turntable

motor 167’ torest. |

13, Radius arm 148 opens 110 volt switch N
thus opening 110 volt circuit Z ang bringing mo-
tor I to rest. | |

Second descent of beam

14. Starting coil switch S 'closed a secdnd.timé |
- fo set motor I in operation to cause beam to

~ descend exactly as stated in item 2.

=y
1

15. Turntable motor switch Q closed as beam
descends away from pickup 186. -
16. Lugs 132 engage hinged fingers 244 to os-

- cillate levers 949 to withdrmr pins 239 -'fmm‘

slots 219 in pulleys 218 to permit the record hold-

ing channels H to return to their receiving 0=

sitions in which positions tiey are held by stops
220 and 221. | ) o

17. Starting coil switech reversed.

18. Lever 79 oscillated by dog 82 to lower Mo w
azine B gne step and discharge lowermost rec-
ord’ therefrom onto cradle E. If this s 8 12
inch record in sliding to the cradle it closes g
volt switch M to permit pickup arm 177 to Swing
to 12 inch position. -

- 18, Cradle swings into its lowered rearward

position suspending record in proper position to
be picked up in due course oy the ascending
turntable. __ | |

20. Beam F stopped in its lowermost position
by the opening of the six volt switch P, as de-
Scribed in item 7. |

Second ascent of beam,

21. After coming to rest at the end of the pre-
vious descent the beam F starts its second ascent
as a result of the closing of the 110 volt circuit Z
as stated in item 8. | |

- 22, Starting coil switch K reversed.
23. Lugs 132 move freely upwardly past hinged

. fingers 244. ,
24. Record lifted off cradle E and supported

upon rising turntable, the centre pin 170 of the

table entering the centre hole. of the record.

25. Cradle E swings into its forward and up-
ward position when record is lifted therefrom [0}
the rising turntable, | | -

26. Record spinning upon turntable is elevated
into playing position in which pickup needle 187
and follower need’e 195 properly engage the rec-
ord grooves and the pickup arm 177 is elevated
somewhat above its cable suspended position.

27. Beam B brought to rest in elevated playing "
. bosition by the opening of the 110 volt switely N

by radius arm 148 | |
28. Record is played in which operation radius
arm swings radially inward theresof, |

Third descent ‘0f beam. .
29. At the conclusion of the playing of the

85

- 90

35

100

i85

110

1is

120

record one of the pickup arm switches T is closed,

thus closing the six volt circuit W ang causing
motor I to commence to rotate to lower the heam
as in item 2.- |

- 30, Pickup arm 177 swings outwardly into 10
inch position when record has descended out of
engagement therewith.

-, 31, Descending tumtablg deposits recbrd in re-

- celving channels of record holding channels ®

and as the centre pin 170™of the turntable " dis-

€ngages irom the hole in the record the record.

slides rearwardly and downwardly between the

recelving channels and the cover plates 231 or

232 as the case may be, o
- 32. Lugs 132 engage hinged fingers 244 10 0S5~
clilate levers 242 in an idle movement.

33. Starting coil switch ¥ reversed.

34 Record holding channels H turneq over
and held in turned over discharging positiong
in which operation the record is turned over side

for side so thatr the unpiayved side thereof is

35. Beam brought to rest at 'bottctm' of descent

by the opening of the six volt switch P g5 in

item 7. | -
Third ascent of beam

36. Beam started upon ity third as.'ctmfti by clog-
ing of 110 volf circuit Z as in item 8, |

125

130

135

140

145

150
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37. Sfa,rting coil reversing switeh K reversed.
98. Tugs 132 move freely upwardly past hinged

39. Turntable moves upwardly undernesth
turned over record, centre pin 170 of the turn-
table entering the centre hole of the record.

i0. Record carried upwardly through the
channels ¥ in which operation these channels
swing outwardly about the hinged connections
998 and if a 12 inch record is being manipuiated
the switch R is closed to permit the pickup arm
177 to swing outwardly to 12 inch position.

4i. As record rises clear of the channels H they
£a1l back into their original turned over positions.

42, Record spinning upon turntable e.evated

“into playing position in which pickup needle 187

and follower needie 195 properly engage the rec-
ord grooves and the pickup arm is elevated some-
what above iis cable suspended position.

49 Beam F brought to rest in elevated playing
position by opening of 110 volt switch N by radius
arm 148. | -

24 Record is played during which radius arm
swings radially inward thereof.

Fourth descent of beamt

45. At the conclusion of the playing of the
record one of the plckup arm switches T is closed
thus closing six volt circuit W and causing motor
I to commence to rotate to lower the beam &s

~in item 2.

35

" 46. Pickup arm 177 swings outwardly into 10

inch position when record has descended out of

engagement therewith. . |
47 Descending turntable deposits record upoi

" the discharging channels 233 or 234, as the case

40
45
50
55
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may be, of the turned over record holding chan-
nels H which are now in their discharging posi-
tions as illustrated in Figure 23. o

48. As the centre pin 170 disengages Irom the

centre hoe of the record the record. slides by

ergvity from the discharging channels..of . the
record holding channels H over the Jower slide
or guide apron D and is deposited in the lower
magazine section 53. | o

40. Tugs 132 engage levers 244 to oscillate
levers 242 and permit channels H to be turned
back into their receiving positions as illustrated
in Figure 14. S | +
50, Starting coil reversing switch K reversed.

51. Lever 79 oscillated to cause magazine B
to descend another step and deliver the next rec-
ord into the machine. - |

Note—If a further record is now delivered .

from the upper magazine the cycle of operations
continue as above described but if there are no

further records to be delivered from the upper
magsazine, that is if the complete series has been

vlayed so that no record is delivered by this last

osc'llation of the lever 79, the .cycle terminates

‘s follows:— .

52. At the conclusion of this descent the radius

' arm 148 again . opens the six volt switch P to

bring the motor I to rest and with it the beam ¥
as set forth in item 7.

Fourth and final ascent of beam

- 53. Beam F commences to ascend due to the

cloging of the 110 volt circuit Z as set forth In

item 8. . |
54. Starting coil reversing switch K reversed.

- 55. Lugs 132 move freely upwardly past hinged
5e  As there is no record available to be picked

1,061,072

into its uppermost posifion in which position the
turntable switch @ is opened by the pickup 186
thus bringing the turntable motor 167’ to rest.

57. As the beam reaches ifs uppermost posi-
tion it is brought to rest therein by the opening 3806
of the 110 volt switeh N by the radius arm 148 as
set forth in item 13. ‘The entire mechanism is
now brought to rest having played all the rec-
ords of the series in the upper magazine section
and transferred these to the lower magazine sec- 85
tion. |

While, as illustrated and described, the ma-
chine will play both sides of a double-sided rec-
ord, it may readily be adapted for the playing of
single-sided records as follows:— 80

‘The hinged fingers 244 of the levers 242 are
rendered inoperative by securing them in their
upwardly hinged positicns S0 as to be cut of the
path of the lugs 132. The lever 79 is tripped to
operate the magazine to discharge a record there- 95
from during each descent of the beam F instead
of during every other descent thereof. The en-
cagement between the dog 82 and the radizl arm
954 occurs once when turning over the record
holding channels H, no action the second time, 100
the next operation being the record holding chan-
nels H assuming their normal positions and then
the other dog 82 making the same connections.

In the operation of the improved machine the

vecords are initially held each in a separate com- 105

partment of the magazine and are delivered
therefrom to the machine one at a time, each
record after having been so delivered being prop-
erly manipulated within the machine so as to
have hoth sides thereof played, after which it is 110
deposited in an individual compartment in the
rmagazine following which the next record of the
series to be played is similarly delivered and lead

“through the machine to be in turn delivered

to its separate compartment so that there is at 115
no time any contact between the various records
and therefore there is no rubbing contact be-

tween records and . furthermore since there is

only one record upon the turntable at any time
the capacity of the machine is ‘nmot in any way 120
limited by the length of the centre pin of the
turntable. |

The machine automatically adjusts itself to
the playing of various size records so that rec-
ords of different sizes may be inndiscriminately 125
fad to the machine without involving the neces-

sity of any. manual adjustment whatever. -

_ Disk records of practically any type can be suc-

cessfully handled by the machine whether they

are providéd with an inner high pitch spiral or 130

not.

Any slight variation from standard in the over-
all diameter of the records will not interfere with
the successful operation of the machine.

As the operation of the machine is entirely au- 135
tomatic in all its features it will readily lend
itself for use in connection with a radio phono-
graph combination.

The electrical connections are such that the
machine is absolutely foolproof and will auto- 3140
matically come to rest with all electrical circuits
open at the completion of the playing of a series
of records and the presence ‘'of a record within
the machine is a necessary and vital element
to the continued operation of the machine since 145
as soon as records cease to be fed to the machine
it must come {o rest. .

An important feature of the invention resides
in the provision whereby in the passage of a rec-
ord through the machine and in the handling of 150
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ord holding magazine adapted to hold a series

the record therein, at no time does the playing
surface of the record touch anything other than
the turntable itself but only the edge of the rec-
ord engages the various record supporting and

handling elements, so that there is no possibil- |

ity of damaging the playing surface of the rec-

~ord in its passage through the machine. This is.

provided for by slightly inclining inwardly the va-
rious stepped record engaging channels on the
record supporting, holding the transferring parts
of the machine including the guide aprons C and
D, the cradle E and the record holding channels
H. This inclination need only be very slisht and
is therefore hardly perceptible in the drawings.
It is, of course, to be understood that with the

-apparatus described it is necessary to plug in the

pick-up into some radio or other suitable ampli-

fier or sound reproducing &ppamtus in order to

produce sound. | .
- From the foregoing it will be evident that the

present invention provides an improved appa-

ratus for the manipulation of disk records where-
by the objects set forth have been attained.
Various modifications may be made in. this in-
vention without departing from the spirit there-
of or the scope of the claims, and therefore the

€xact forms shown are to be taken as illustrative

only and not in a limiting sense, and it is desired

that only such limitations shall be placed there-

on as are disclosed in the prior art or are set
forth in the accompanying claims.
I claim:—

1. Apparatus for' the manipulation and play-

ing of disk records comprising in combingtion, g
record holding magazine having upper and lower
magazine sections, means in said upper and lower

- sections for supporting a series of records in

downwardly inclined, spaced-apart, superim-
bosed relation, record playing apparatus includ-
ing g reproducer and turntable, mechanism for
moving the turntable towards and away from the
reproducer, means automatically operable from
sald mechanism for causing the magazine to de-
scend by gravity through a series of intermittent
steps, means whereby at each step of the descent
of the magazine a record is fed from the upper
magazine section, means for presenting to the
playing apparatus to effect the pblaying thereof
each record so fed from the magazine, means for
withdrawing each record from the playing ap-

paratus after the playing thereof, means for de-
bositing said played records in the lower mage-

zine section, the playing of each record and its
deposit in the lower section being effected be-
tween successive descents of the magazine,

2. Apparatus for the manipulation and playing

of disk records comprising in combination, g rec-

ord holding magazine adapted to hold 2 series
of

the reproducer and turntable, said reproducer
being normally set to suit a record of minimum

- size, means for feeding the records individually

from the magazine, means operable by the record
Itself during the feeding of a large record, to

- automatically adjust the reproducer to suit this

larger size of ‘record, means in the form of g
balanced swingable cradle for presenting to the

playing apparatus to effect the playing thereof
each record so fed from the magazine, means for

withdrawing each record from the playing ap-
paratus after the playing thereof,
depositing each played record into g discard sec-
tion provided in the record holding magazine.
3. Apparatus for the manipulation and playing

of disk records comprising in combination, a rec-

feed the records

records, record playing apparatus including

and means for

BeD

of records, means in said magazine for support-

Ing a series of records in spacea-apart, superim- .

posed relation, record playing apparatus includ-
ing a reproducer and turntable, said reproducer
being normally set to suit g record of one size,
means ior causing said magazine to descend by
gravity through g .series of
Intermitiently individually from
the magazine in succession from the bottom to
the top of the series of records, means operable
by the record itself, if of another size, to auto-
matically adjust the reproducer to suit this other
size of record, means foy presenting to the pigay-
Ing apparaus to effect the playing thereof each.
record so fed from the magazine, means for with-
drawing each record from the playing apparatus
after the playing thereof,

relation into a discard section provided in the
magazine, each played record being deposited in

the magazine prior to the feeding of the next
record therefrom, and
continuing said cycle to play all records in the

Ineans ior automatically

Series. - : -

- 4. Apparatus for the manipulation and playing
of disk records comprising in combination, g
record holding magazine having upper and lower
magazine sections, means in said upper and lower
sections for supporting a series of records in
downwardly inclined, spaced-apart, superimposed
relation, record playing apparatus including a
reproducer and turntable, said
normally set to suit a record of
nism for moving the turntable towards and away
Ifrom the reproducer, means
erable from said mechanism for causing the
magazine to descend by gravity through a series
of intermittent steps, means whereby at each step
of the descent of the magazine g record is fed
from the upper magazine section, means operable
by -the record itself, if of another size, to auto-
matically adjust the reproducer to suit this other
size of record, means for bresenting to the playing
apparatus to effect the playing thereof each
record so fed from the magazine, means for with-
drawing each record from the turntable after the
piaying thereof, means for depositing said played
records in the _
ing of each record ang its deposit in the lower
section being effected between successive descents

one size, mecha-

- of the magazine,

0. Apparatus for the manipulation and play-
ing of disk records comprising in combination, a
record holding magazine adapted to hold 8 series

~ of records, means in said magazine for support-

ing a series of records in Spaced-apart, superim-
Dosed relation, record playing apparatus, includ-

Ing a reproducer and turntable, mechanism for

moving the turntable towards and away from the
reproducer means for feeding the records indi-
vidually from the magazine in succession from
the bottom to the top of the series of records,
means for
to effect the playing thereof each record so fed

from the magazine, means for withdrawing each

record from the playing apparatus, means con-

nected to the reproducer: co-acting between the

reproducer and the record for actuating said
mechanism at the completion of the playing of
the record,
ords in superimposed, spaced-apart relation into

intermittent steps to

means for depositing
the played records in superimposed, spaced-apart

automatically op-

8(

84

90

96

100

108

reproducer being

110

118

120

lower magazine section, the play- |

125

130

135

bresenting to the playing apparatus -

140

145

means for depositing the played rec- -

a discard section provided in the magazine, each |

played record being deposited in the discard sec-
tion of the magazine prior to the feeding of the

150
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next record therefrom, and means for automati-
cally continuing said cycle to play all records in
the series. |
- 6. Apparatus for the manipulation and play-
ing of disk records comprising in combingtion,
s, record holding magazine having upper anad
lower magagzine sections, means in said upper
and lower sections for supporting a series of
records in downwardly inclined, spaced apart,
superimposed relation, record playing apparatus
including z reproducer and turntable, said re~
producer being normally set to suit o record of
one size, means for moving said turntable towards
and away from said reproducer, means automati-
cally operable from said mechanism for causing

the magazine to descend by & series of inter-

mittent steps, means whereby at each step of the

descent of the magazine & record is-fed from
the upper magazine section, means operable by
the record itself, if of another size, to automati-
cally adjust the record playing apparatus %o
cuit this other size of record, means for present-
ing to the playing apparatus to effect in the play-
ing thereof each record so fed from the magazine,

‘means for withdrawing each record from the

nlaying apparatus, means connected to the re-
vroducer co-gcting between the reproducer and
the record for actuating said turntable moving
means ot the completion of the playing of the
record, means for depositing said played records
in the lower magazine section, the playing of
aach record and its deposit in the lower section
heing effected between successive agescents of the
magazine, - |

7, Apparatus for the manipulation and playing
of disk records comprising in combination, a rec-
ord holding magazine having upper and lower
magazine sections, means in said upper and lower
sections for supporting .a series of records in
downwardly inclined, spaced~apart, superimposea
rclation, record playing apparatus including &
reproducer and furntable, mechanism for mov-
ing said turntable towards and away from said
reproducer, means automatically- operable from
the said mechanism for causing the magazine
to descend by gravity through a series of in-
termittent steps, means whereby at each step of
the descent of the magazine 2 record is fed
from the upper magazine section, means for pre-
senting to the playing apparatus to effect the
playing thereof each record so fed from the mag-
azine, means for automaticaily reversing each
record after the playing of one side thereof,
means for automatically controlling the maga-
zine against movement when each record is re-
versed, means for withdrawing each record from
after the playing of both
sides thereof, means for depositing the played
records in the lower magazine section, the play-
ing of each record and its deposit in the lower

~ section being effected between successive descents

" of disk records comprising -in comb

6b

70
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of the magazine. : |

8. Apparatus for the manipulation and playing
ination, &
record holding magazine adapted to hold a se-
ries of records, record playing apparatus in-
cluding a reproducer and turnt able, sald repro-

ducer being normally set to suit a record of one

size, means for feeding the records individually

and successively from the magazine, means Op-
erable by the record itself during the feeding
of said record, if of another size, to automatically

‘adjust the reproducer

to suit this other size of

record, means for presenting to the playing ap-
parstus to effect -the playing thereof each rec-

drawing
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ord so fed from the megazine, means for revers-
ing each record after the playing oi onc gide
thereof, means for automatically controlling the
magazine against movement when each record
is reversed, means for withdrawing each record
from the playing apparatus after the playing of
hoth sides thereof, means for depositing eaei
record after both sides thereoi have been played
into a discard section of the record holdaing mag-
azine, each played record bheing deposited in the
discard section of the magazine prior to the
féeging of the next record therefrom, ond means
sor automatically continuing said cycle §0 play
211 records of the series.

9. Apparatus for the manipuation and playing
of disk records comprising in combination, & rec-
ord hoiding magazine having upper and lower
magazine sections, means in said upper angd lower
sections for supporting s series of Teoords in
downwardly inclined, spaced-apart, superinnosed
relation, record playing apparatus incivdiog @ e~
producer and turntable, sald reproducer being
normally set to suit a record of minimum S5iZ2,
mechanism for moving the turntable towards and

away from the reprocucer, means autometicaliy. 7

operable from said mechanism for causing the

upper and lower magazine sections to descend

in unison by a series of intermittent steps, means
whereby at each step of the descent of the meag-

ozine a record is fed from the upper magezine

section, means operable by the record itself, if of
larger than minimum size, to sutomaticaelly ad-
just the record playing apparatus to sult this
larger size of record, means for presenting to the

»laying apparatus to efiect the playing thereof ;

cach record so fed from the magazine, means
for reversing each record after the playing ox
one side thereof, means for controliing the meag-
azine against movement when each record is
reversed means for withdrawing each record
from the pleying apparatus after the playing of

-hoth sides thereof, means for d¢epositing the

nlayed records in the lower magazine section,
the playing of each record and its deposit in

the lower section being effected between succes-:

sive descents of the magazine. |

10. Apparatus for the manipulation and play-
ing of disk records comprising in combination, &
racord holding magazine having upper and lower
magazine sections, means in sald upper and low-
er sections for supporting a series of records in
downwardly inclined, spaced-apart, superim-
posed relation, record playing apparatus includ-
ing a2 reproducer and turntable, said reproducer
being normally set to suit a record of minimum
size, means for moving said turntable towards
and away from the reproducer means automati-
cally operable from said turntable moving means
for causing the upper and lower magazine sec-
tions to descend in unison by a series of intermit-
tent steps, means whereby at each step of the de-
ccent of of the magazine a record is fed from the
upper magazine section, means operable by the
record itself, if of larger than minimum size, to
automatically adjust the record playing appa-
ratus to suit this larger size of record, means
for presenting to the playing apparatus to effect
the playing thereof each record so fed from the
magazine, means for reversing each record after
the playing of one side thereof means for with-
g each record from the playing apparatus,
means connected to the reproducer co-acting be-
tween the reproducer and the record for actuat-
ing said turntable moving means at the comple-
tion of the playing of each side of each record,
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means for -depositing the played records in the
lower magazine section, the playing of each rec-
ord and its deposit in the lower section bheing
effected between successive descents of the mag-
azine.

11. Apparatus for the manipulation and play-
ing of disk records comprising in combination, a

record holding magazine having upper and low-

er magazine sect.ons, means in said upper and
lower sections for supporting a series of records
in downwardly inclined, spaced-apart, superims-
posed relation, record piaying apparatus includ-
ing a reproducer. and turntable, said reproducer
being normally set to suit a record of one size,

‘mechanism for moving the turntable towards

and away from the reproducer, means automati-
cally operable from sgid mechanism for causing
the magazine to descend by a series of intermit-
tent steps, means whereby at each step of the
descent of the magazine a record is fed from
the upper magazine section, means operable by

the record itself, if of another size, to automati-.

cally adjust the reproducer to suit this other size
of record, means for presenting to the playing

-apparatus to effect the playing thereof each rec-

ord so fed from the magazine, means for with-

drawing each record from the playing apparatus

after the playing of both sides thereoi, means
for automatically turning each record over side
for side Dbetween the playing of the two sides
thereof, means for automatically controlling the
magazine against movement when each record
is reversed. means for depositing the played rec-
crds in the lower magazine section, the playing
of each record and its deposit in the lower sec-
tion being eflected befween successive descents
of the magazine, -

12. Apparatus for the mampulatmn and play~

ing of disk records comprising in combination,

a record holding magazine having upper and low-

er magazine sections, means in said upper and

lower sections for supporting a series of records

‘in downwardly inclined, spaced-apart, superim-

posed relation, record playing apparatus includ-
ing a reproducer and turntable, said reproducer
being normally set to suit a record of one size,
means for moving said turntable towards and

“away from the reproducer means automatically

operable from said turnfable moving means for
causing the magazine to descend by a series of in-
termittent steps, means whereby at each step of
the descent of the magazine a record is fed from
the upper magazine section, means operable by
the record itself, if of another size, tc automati-
cally adjust the record playing apparatus to
suit this other size of record, means for present-
ing to the playing apparatus to effect the play-
ing thereof each record so fed from the magazine,
means for reversing each record after the play-
ing of one side thereof means for withdrawing
cach record from the playing apparatus after the
playing of both sides thereof, means connected
to the reproducer co-acting between the repro-

ducer and the record for actuating sgid turn-

table moving means at the completion of the

playing of each side of each record, means for.

depositing the played records in the lower maga-
zine section, the playing of each record and its
deposit in the lower section being eifected be-
tween successive descents of the magazine.

13. Apparatus for the manipulation and play-

ing of disk records comprising in combination, a

record holding magazine adapted to hold a series

of records, record playing apparatus including a,
reproducer and turntable, said reproducer being

3

normally set to suit & record of a given size, means
for moving the turntable towards and away from
the reproducer, means for feeding the records
individually and successively-from the magazine,
means operable by the record itself if of another
size to automatically adjust the reproducer to suit
that size of record, means for presenting to the

80

playing apparatus to effect the playing thereof .

each record so fed from the magazine, means
for reversing each record after the playing of one
side thereof means for withdrawing each record
from the playing apparatus, means connected tc
the reproducer co-acting between the reproducer
and the record for actuating said turntable mov-
Ing means at the completion of the playing of

each side of each record, and means for deposit-
ing each record after both sides thereof have been

played into a. d1scard section of the record holdmg
magazine,

14. In appara.tus of the character descnbed
the combination with the stationary frame there-
of, of a-vertically movable record holding maga-
zine mounted therein, a rod -depending from the
bottom thereof, aligned, axially spaced-apart

pins projecting diametrically from said rod, a col-

lar rotatably mounted upon the frame and pro-
vided with an orifice through which said de-
pending rod extends, the thickness of the collar
being less -than the axial distance between ad-
jacent pairs of pins, the collar formed with sz
pair of diametrically opposed slots disposed ob-
liquely to the axis of the rod and with a pair

_of diametirically opposed slots disposed axially

of -the rod, the collar normally posit.oned so-that
the projecting ends of a pair of pins engage g
solid part of the upper surface thereof to support
the magazine, means for turning the collar in one
direction from its normal position to bring the

“upper ends of the oblique slots into aligenment

with the p/ns whereby said pins descend through

‘said oblique slots and turn the collar back into
“its normal position, and means {or turning the

collar in the opposite direction from its normal
position 1o bring the axial slots thereof into align-
ment w.th the projecting pins on the rod.

15. In apparatus of the character described, a
cable suspended pick-up arm supported to be
capable of oscillation about both g vertical and
horizontal axis and to cooperate with a record
receiving turntable movable towards and away
from said arm by means of g motor, means nor-
mally retaining said arm in one extreme swung
position, a follower arm suspended beneath said

85

80

95

100

105

110

116

120

125

v.ck-up arm and capable of oscillation about both

a horizontal and vertical axis, a pair of normally
open switches carried by the pick-up arm and
connected in a circuit adapted to control the op-
eration of said motor, means co-acting between
sald switches and the follower arm whereby oscil-

lation of the latter in either direction with re-

spect to the pick-up arm is operative to close one
of said switches to cause said motor to operate,

means normally positioning the follower needle

arm in a set position relatively to the pick-up

arm, and g record engaﬂ*mg needle carried by each
of the arms.

16. In apparatus of the character described, .

13¢

135

140

the combination with the frame of the machine

of a pair of opposed record holding channels
mounted for oscillation at each side thereof

receiving channel and a record discharging chan-

nel, a cover plate overlying the receiving chan-
nel, a stop in the record receiving channel, means

‘normally retaining the record holding channels

, 145
each record holding channel formed with a record
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end of said beam,

38

in dowvnwardly and rearwardly inclined positions
in whnich the receiving channels are uppermost,
means ior turning said record holding channels
I unison into downwardly and forwardly in-

‘clmed positions in which the discharging chan-

nels are uppermost, said record holding chan-
nels being mounted te swing upwardly when in
their latter turned-over discharging positions.

17. In apparatus of the class described, the
comip nation with the frame of the machine, of
a transverse horizontal shaft journalled adjacent
10 the rear end of the frame and intermediately
of the height thereof, a beam rigidly carried
thereby and extending forwardly of the machine,
a turntable unit pivotally mounted in the forward
counterbalancing means for
she turniable unit whereby the turntable is nor-
mially maintained in a horizontal position, means
tor oscillating said shaft to oscillate said beam
between an extreme elevated and an extreme ge-
wressed position, means for automatically stop-
ning and reversing the direction of osciliation of
the beam al each extreme position, and means for
r'gidly supporting the turntable unit When the
beam is in its eleveted position.

18. In apparatus of the class described, the
combingtion with the frame of the machine and
2 record holding magazine adapted to hold a series
of records and means for dischargirig the records
individually from the magazine of a cradle pivot-
ally mounted in the frame for oscillation about

& hor zonsal a}zis arrd adapted to oscillate between
an extreme elevated position and an extreme low-
ered position, said cradle formed with record re-
ceiving chiannels, said cradle normally ma‘ntained
by gravity in its elevated position in which it is

adapted to receive a record discharged from the

magazine and to move into its lowered posit'on
under the weight of said record.

19. In apparatus of the class described, 2 cir-
cuit closing device comprising a cradle mounted
for oscillation about a horizontal axis asnd

“adapted to osecillate between an extreme elevated

Bos’tion and an extreme lowered position, a pair

of spaced-apart insulated terminals at one end

of tiie cradle connected in circuit with a motor,
s, metal ball within the cradle adapted. to travel

from end to end thereof as the cradle is oscillated

and to bridee the insulated terminals when at

that end of the cradle and close said circuit to

start sazid motor, a bafled runway with’'n the

cradle adapted to retard the movement of the

ball therealong, spring means normally operative

to maintain the cradle in one extreme position,

and means for moving the cradle into its other
extreme position.

20. In apparatus for the manipulation and play-
ing of disk records, the combingtion with the sta-
tiohary frame thereof, of a vertically movable rec-
ord holding magazine mounted therein, a rod de-
pending from the bottom of the magazine, means
for permitting the magazine to descend within
the frame through a series of intermittent steps,
said means including a plurahty of spaced apart
stop members on the rod, a collar rotatably
mounted on the frame, having an orifice therein

[
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through which said rod exXienas, saic Stop meni-

- bers successively contacliing withh the collsr o

support the magazine rigidly at predetermines
points during its descent, said coliar being formed
withh at least one slot having a defining wall of
cam-like character to engage with said Stop mem -
bers, means for rotating said collar to bring szisd
slot into registry with the stop members io causs
descent of the magazine, said stop members and
cam-like wall of the slot coacting to return saicé
collar to normal position, arresting the descent
of the magazine. .

21. Apparstus for the mampulatwn and playing
of disk records comprising in combination, a rec-
ord holding magsazine, record playing apparatus
including: & reproducer and a turntable, means
for feeding records individually from the maga-
zine, a balanced cradle normally lying adiacent
to the magazine designed to receive records fed
from the magsazine and swingable under weight
of & record t¢ & position presenting the record
to the playing spparatus, means for movirng the
turntable towzirds a record so presented to en-
zage and elevate the latter into playing posi-
tion, means for withdrawing a record from the
turntable sfier it has been played and mezns
ior depositing the played record into a discard
section of the record holding magazine.

22, Apparatus {or the manipulation and playing
of disk records comprising in combination, s rec-
ord holding magazine, record playing apparatus
including g reproducer and turntable, means jor
feeding records individually from the magazine,
balanced swingable means m:srma,lly positioned
adjacent said magazine for receiving g record so
fed, 5aid swingable means being designed to free-
Iy hold and swing the record to g second positicn
to present it to. the playing apparatus, means
ior moving the turntable in an arcuate path to-
wards a record so presented, means inr connection
with said moving means or holding the turntabile
to assume 2 horizontal poesition throughout its
arcuate movement to accurately engage and ele-
vate each record, means for withdrawing each
record from the playing apparatus after the play-
ing thereof and means for depositing the record
into g discard section of the recm'd holding mechu
anism, |

23. Apparatus for the manipulation and play-
ing of disk records comprising in combination a
record holding magazine, record playing appa-
ratus including a reproducer and turntable, means
for feeding records from the magazine, means
for presenting to the turntable each record so fed
from the magazine, means for moving the {urn-
table in an arcuate path towards a record so pre-

- sented, means in connection with said moving
means for freely holding the turntable so that it.
assumes & horizontal position throughout its arc-

uate movement to accurately engage and elevate
each record, means for rigidly holding said turn-
table in a horizontal plane when it reaches play-
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ing position, means for withdrawing each record.

from the turntable after the playing thereof.
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