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UNITED STATES PATENT OFFICE 
AUTOMATIC PHONoGRAPH 

Edward F. Andrews, Chicago, Ill assignor, by 
Emesae assignments, to J. P. Seeburg Corpora 
tiona, Chicago, I., a corporation of Illinois 

Application February 8, 1949, serial No. 75,100 
8 Claims. (CI. 274-10) 

: The present invention relates to automatic 
phonographs and more particularly to photo 
graphs of the saine general type as those de 
scribed and claimed in Patent No. 2,458,496, is 
sued January 11, 1949. 

. This type of phonograph is particularly adapts 
ed, for playing any desired number of records, . 
and very few and simple additional parts are re 
quired for playing a very large nurnber of records. 

In the phonograph of the present in Veration a 
stationary record magazine is adapted to support 
different sized double faced disc records vertical 
yi spaced apart relation. A carriage is Enount 
ed for bodily translatory movement alongside the 
nagazine. This carriage has Counted on it a 
record transfer rechanism, neans for Support 
ing, and rotating a transferred record in a play 
ing position (which may be called a turntable), 
preferably a vertical one, and pickup Eleans for 
playing either side of a record in the playing 
position... A construction of this general nature 
comprising a stationary magazine and novable 
carriage. is decidedly advantageous when a large 
number of records is to be played because the 
yers ength of the machine is determined by 
the length of the magazine alongside which the 
Garriage oveS. 
A phonograph of the type to which the prese 

eat, invention pertains includes three main ele 
ments. The first of these is the stationary maga 
zine, the second is the movable carriage which 
supports most of the operating and control 
mechanisms of the phonograph, and the third is 
a selector mechanism for selecting the record of 
records or sides of records to be played. All 
three of the foregoing elements are preferably 
supported upon a Suitable chassis or base. The 
movable carriage Supports, first of all, power 
means, preferably a reversible electric motor 
Sapplying motive power to drive the carriage in 
opposite directions on the base and to operate 
Various Operating and control mechanisms. A 
record rotating and Supporting means or turn 
table defining a record playing position, and ro 
tatable in opposite directions by the motor, a 
record transfer mechanism, and a portion of the 
selector mechanism are also mounted upon and 
nove with the carriage. The carriage also sup 
ports pickup means having a needle means pro 
jecting in opposite directions therefrom and 
shiftable under the control of the selector mecha 
nisia, and more particularly in response to the 
direction of rotation of the reversible electric 
notor, for cooperation with one side of the play 
ing position or the other, whereby both of the 
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selected sides of records may be played selec 
tively as the carriage moves, preferably in one 
of its two directions-which one direction will be 
hereinafter referred to as the playing direction. 
The other direction will hereinafter be referred to 
as the return direction. Mechanical and elec 
trical controls for effecting operating of the vari 
ous control and operating mechanisms for play 
ing the record selections are also mounted upon 
the movable carriage. 
The principal object of the present invention 

is to provide an improved automatic photograph. 
A further object of the invention is to provide 

an improved automatic phonograph having 8. 
single Selector element for each record movable 
into a plurality of actuated positions to control 
the playing of one side, the other side or both 
sides of the corresponding record, as desired. 
A further object of the invention is to provide 

an improved automatic phonograph having rela 
tively movable magazine and playing units and 
an actuable selector member corresponding to 
each record space in the magazine movable into 
three actuated positions, a contact arranged to 
engage any actuated Selector Inernber to arrest 
the relative movement and initiate the playing of 
one side of the corresponding record, another con 
tact arranged to engage an actuated selector 
member in one of its actuated positions to condi 
tion the phonograph for the playing of the other 
side of the record after the playing of the first 
side, and a third contact arranged to be engaged 
by an actuated selector member in another posi 
tion to condition the phonograph for the playing 
of said other side only. 
A further object of the invention is to provide 

an improved automatic phonograph having rela 
tively movable magazine and playing units and 
an actuable selector member corresponding to 
each record space in the magazine and movable 
into three actuated positions in each of which it is 
arranged to arrest the relative movement, when 
that movement is in the operating direction, and 
control the playing of one side, the other side, or 
both sides of the corresponding record, and pro 
vided with means for rendering the actuated 
members ineffective when the relative movement 

5) 

55 

is reversed. 
A further object of the invention is to provide 

an automatic phonograph having a stationary 
magazine, a playing unit movable therealong, 
turntable means on the playing unit transfer 
means for transferring any record between the 
magazine and the turntable means, can means 
for controlling the transfer means, reversible 
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Snoia" means fox' divisag 33.iii. 33atsoe reais, 
said casin Years S3s electing said relative Saover 
inseni, a tiree is one direction CS tie their, 2. 
selector insei:33, correspoS3ding to 32.2 record 
Saes age iaovable i.o three actuated positions, 

iai, Qin Saii playing 12 it arranged to exe 
gagg gray actuated contaci, incaiser to arrest said 
piaying unit and initiate the operation of said 
cam means for inse playing cit one side of the 
corresponding secordi, & contact arra3aged to be 
engaged by a selector aeraber in one of its ecs 
tuated positions, cooperating contact Caeans 
controlled by said cara raeans after that side of 
the record has been played arranged jointly to 
reverse the motor means for the return of the 
record to the playing unit for playing the other 
side, and a third contact on the playing unit 
arranged to be engaged by an actuated selector 
inenber to control reversal Cof Said notor means 
to effect the playing of Said other side only. 

The drapings 

Other objects and advantages of the present 
invention will become apparent from the ensuing 
description thereof, in the course of which refer 
ence is had to the accompanying drawings, in 
which: 

Fig. 1 is, accurately speaking, a cross-sectional 
view taken along the line -i of Fig. 5, but is 
also substantially a side elevational view of a 
phonograph constructed in accordance with the 
present invention. The view is that of the right 
side of the phonograph, it being assumed that 
the front of the phonograph is that at which the 
records and selector mechanism are located; 

Fig. 2 is a fragmentary front elevational view 
of the movable carriage and its supporting means, 
the view being taken generally along the line 
3-2 of Fig. 5, with the record asagazine shown 
in the latter oaitted; 

Fig. 3 is a fragmentary rear elevational view 
of the phonograph; 

Fig. 4 is, accurately speaking, a sectional view 
taken along the line 4-4 of Fig. 5, but is in effect 
a fragmentary left-side elevational view; 

Fig. 5 is a top plan view of the phonograph; 
Fig. 6 is an enlarged front elevational view of 

the phonograph, illustrating particularly the 
Selector mechanism and other controls utilized 
to place the phonograph into operation and to 
control it; 

Fig. 7 is an enlarged vertical cross-sectional 
view taken along the line 7-7 of Fig. 1 (also 
Fig. 8) and illustrating particularly the turntable 
driving means, a selectively operable clutch 
(termed a cycling clutch) through which the 
carriage driving means and a control camshaft 
are driven and its associated control, the can 
shaft, and the record clanping means. The ap 
paratus is illustrated With a record clamped in 
playing position and when the record is being 
played; 

Fig. 8 is a vertical cross-sectional view taken 
along the broken line 8-8. Of Fig. 7 but with the 
apparatus in a different condition, and illustrat 
ing particularly details of the reversible motor 
and associated driving connections of the con 
trol for the cycling clutch and for the record 
clamping means; 

Fig. 9 is a fragmentary sectional view taken 
along the line 9-9 of Fig. 8 and illustrating 
details of the cycling clutch control mechanist; 

gig. 10 is a fragmentary cross-sectional Wiety 
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(Cairoi mechanism in what, nay E3 2xael 8:3 
XOYSi gosities: 

Fig. ii is a cross-sectional view taxex ao's 
the line - of Figs, and 0 illustrating the 
cycling clutch control mechanism in a positioA 
corresponding to that in which it is illustrated 
in Sig. 7; 

Fig. 12 is a fragmentary vertical cross-8ectional 
view taken along the broken line 2-63 of Fig. 
3 and illustrating details of construction of the 
Eiraea is for shifting the playing arm from one glide 
of the record to the other in response a ke 
direction of rotation of the can shaft &nd diriya 
ing motor and illustrating also details of the 
player arm trip mechanisa; 

Fig. 3 is a fragmentary top play view, with 
certain top covers removed, and partly broken 
away, illustrating particularly the construction 
of the cycling clutch and the turntable and other 
driving means; 

Fig. 14 is a fragmentary vertical cross-sectional 
view taken along the line - of Fig. 3 and 
illustrating the construction of a flexible couplin 
interposed in the turntable drive; 

Fig. 15 is a fragmentary vertical cross-sectional 
view taken along the line - 5 of Fig. 13 illuso 
trating details of the turntable shaft mounting 
and lubricating arrangement; 

Fig. 18 is an enlarged fragmentary vertical 
cross-sectional view taken along the line - 
of Fig. 2 and illustrating particularly details of 
construction of a double clutch which is selec 
tively movable to drive the carriage moving 
means or the can shaft and which has associated 
with it the means for properly positioning the 
carriage relative to a selected record. The shift 
able clutch member is illustrated in position to 
drive the carriage moving means i. e., in its 
down position. 

Fig. 17 is a horizontal cross-sectional view 
taken along the broken line - of Fig. 16 
and illustrating additional details of construction 
of the double clutch and carriage positioning 
eans; 
Fig. 18 is a generally horizontal cross-sectional 

view taken along the broken line - 8 of Fig. 
16 illustrating additional details of the carriage 
positioning means; 

Fig. 19 is an enlarged fragmentary vertical 
cross-sectional view taken along the line - 
of Fig. 2 (also 8-9 of Fig. 20) illustrating de 
tails of construction of the double clutch mecha 
nism, the carriage and camshaft driving mecha 
nism and the carriage positioning and guiding 
reas 
Fig. 20 is a view of the mechanism illustrated 

in Fig. 19 looking at it in the direction of line 
20- 20 of Fig. 19; 

Fig. 21 is a horizontal cross-sectional view 
taken along the line 2-2 of Fig. 20 and illus 
trating details of construction of a flexible coul 
pling interposed in the drive to the double clutch; 

Fig. 22 is an enlarged fragmentary rear ele 
vational view of the phonograph illustrating de 
tails of both the structures and controls, notably 
those of and associated with the clutch shifting 
and record transfer mechanism, and conditioned 
to drive the carriage; 

Fig. 23 is a fragmentary perspective view of 
certain of the controls illustrated in Fig. 23, no 
tably of the clutch shifting control; 

Fig. 24 is a fragmentary vertical cross-sectional 
view taken along the line 26-23 of Fig. 22 and 
lustrating details of the record transfer Electe 

similar to Fig. illustrating the cycling clutea anisa; 
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Fig. 25 is an enlarged fragmentary right side 
elevational view, partly broken away, and illus 
trating in the main details of construction of the 
means for positioning and biasing the player arm 
for playing different sizes and sides of records; 

Fig. 26 is a fragmentary vertical cross-sectional 
view taken along the line 26-26 of Fig. 22 and 
illustrating details of construction of a trip mech 
anism actuated to stop the carriage in position 
to play a selected record and also actuated at the 
end of the playing of a record to initiate certain 
operations. The trip mechanism is shown in the 
position occupied by it when the carriage is at its 
'home" position, whereat it is at rest, or in the 
position occupied by it when the carriage is mov 
ing alongside the magazine to the next selected 
record; 

Fig.27 is a view similar to Fig. 26 with the trip 
mechanism in the position occupied by it after 
it has been tripped in response to the selection 
of a record and more particularly for the play 
ing of the left-side of the record; 

Fig. 28 is a view similar to Figs. 26 and 27 illus 
trating the trip mechanism in still a different 
position, i. e., playing the left-side of a record; 

Fig. 29 is an enlarged rear elevational view illus 
trating among other things, a motor reversing 
relay, mechanism for operating the relay at the 
limits of carriage travel, and the details of a latch 
for mechanically latching the relay in its oper 
ated position during the playing of the right 
side of a record; 

Fig. 30 is an enlarged vertical cross-sectional 
view taken along the line 30-30 of Fig. 5 and 
illustrating details of construction of the selec 
tor mechanism and showing in phantom the three 
operative positions of a selector element; 

Fig. 31 is a fragmentary horizontal cross-sec 
tional view taken along the broken line 3-3 
of Fig. 30; 

Fig. 32 is a generally horizontal cross-section 
all view taken along the line 32-32 of Fig. 30; 

Fig. 33 is a generally vertical cross-sectional 
view taken along the line 33-33 of Fig. 30; 

Fig. 34 is a fragmentary enlarged vertical cross 
sectional view, partly broken away, taken along 
the staggered line 34-34 of Fig.2 and illustrating 
details of the record transferred means; 

Fig. 34a, is a fragmentary enlarged cross-sec 
tional view through the record trough latching 
mechanism; 

Fig. 35 is a fragmentary vertical cross-section 
all view, similar to Fig. 34, but on a smaller scale 
and illustrating more of the apparatus, with the 
parts in an intermediate position during the 
transfer of a 10' record to the playing position. 
The view illustrates the trough latched in its 
upper position for the transfer of the 10' record; 

Fig. 36 is a view similar to the two preceding 
figures and illustrating a 12' record in playing 
position; 

Fig. 3 is a fragmentary cross-sectional view 
taken along the line 37-3 of Fig. 7 and illus 
trating the cam and cam follower for actuating 
the record clamping means; 

Fig. 38 is a similar view taken along the line 
38-38 of Fig. 7 illustrating the cam and cam foll 
lower and a portion of the mechanism for mov 
ing the player arm into initial playing position 
and toward and away from the record; 

Fig. 39 is a similar view taken along the line 
39-39 of Fig. 7 of the cam and cam follower end 
portion of the mechanism for shifting the play 
er arm from One side of the record to the other 

camshaft and motor. In this view the apparas 
tus is shown in the position occupied by it after 
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having played the right-side of a record and 
conditioned to play the right-side of the next 
record; 

Fig. 40 is a similar view taken along the lin 
40-40 of Fig. 7 and illustrating the cams and 
associated mechanism for transferring records; 

Fig. 41 is a further similar view taken along 
the line 4-4 of Fig. 7 and illustrating, among 
other things, the cams and associated control 
mechanisms of the trip and clutch shifting mech 
anisms; 

Fig. 42 is a generally horizontal cross-sec 
tional view, partly broken away, taken along the 
line 42-42 of Fig. 34 and illustrating details of 
the record transfer mechanism and mechanism 
for positioning the player arm at initial playing 
position for the playing of 10' or 12' records; 

Fig. 43 is a fragmentary vertical cross-sectional 
view taken along the broken line 43-43 of Fig. 
13 and illustrating details of an arrangement for 
lubricating a vertical shaft driven by the motor 
and driving the turntable shaft; 

Fig. 44 is an enlarged fragmentary vertical 
cross-sectional view taken along the line 44-44 
of Fig. 3 and illustrating details of the pickup 
means shifting mechanism, and the mechanism 
for moving the pickup means to its initial play 
ing position and into and out of engagement with 
the record, the view illustrating the apparatus 
conditioned for playing the left-side of a record; 

Fig. 45 is a top plan view of a portion of the 
apparatus illustrated in Fig. 44-the cams and 
player arm Supporting cradle having been omitor 
ted. 

Fig. 46 is a fragmentary elevational view taken 
along the lines 46-46 of Figs. 44, 45 and 48 illus 
trating further the player arm assembly and asso 
ciated mechanisms; 

Fig. 47 is a fragmentary cross-sectional view 
taken along the line 4-47 of Fig. 48 illustrating 
details of the mechanism for moving the pickup 
means into and out of contact with the record; 

Fig. 48 is a generally vertical cross-sectional view 
taken along the line 48-48 of Fig. 46, the view 
illustrating the apparatus conditioned for playing 
the right-side of a record; 

Fig. 49 is a generally horizontal cross-sectional 
view taken along theine 499 of Fig. 48, with 
various parts omitted better to illustrate the man 
ner in which the pickup means is shifted from one 
side of the playing position to the other; 

Fig. 50 is a fragmentary cross-sectional view 
of the player arm assembly, the view being taken 
along, the line 50-50 of Fig. 44, but illustrating 
the pickup means in position to play the right 
side of a record; 

Fig. 51 is a view similar to Fig. 50 but illustrat 
ing only the mechanism for shifting the pickup 
means from one side of the playing position to 
the other and for latching a slidable plate asso 
ciated with one of the pickup means biasing 
springs; 

Fig. 52 is a fragmentary bottom elevational 
view taken along the line 52-52 of Fig. 4, and 
illustrating the carriage guiding means; 

Fig. 53 is a schematic diagram illustrating the 
various electrical and mechanical controls em 
bodied in the phonograph; 

Fig. 54 is a fragmentary elevational view of a 
mechanism associated with the clutch means for 
preventing it from being moved downwardly into 
carriage drive position unless it is being rotated 

depending upon the direction of rotation of the 75 in the proper direction to drive the carriage in 
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selecting direction, i. e., the arrangement pre 
vents “back stepping' of the carriage; 

Fig. 55 is an axial cross-sectional view through 
the mechanism illustrated in Fig. 54, the view 
being taken along the line 55-55 of Fig. 54; 
: Fig. 56 is a horizontal cross-sectional view taken 
along the line 56-56 of Fig. 54; 

Fig. 57 is a perspective view of a fitting forming 
an element of the construction illustrated in the 

- three preceding figures; 
Fig. 58 is a view similar to Fig. 54, the shiftable 

clutch member having been omitted, of a modi 
fied arrangement for preventing back stepping; 

Fig. 59 is a horizontal cross-sectional view taken 
along the line 59-59 of Fig.58; 

Fig. 60 is a side elevational view of a fitting 
embodied in the modification of the last two 
mentioned figures; and - 

Figs. 61 and 62 are elevational views of a nodi 
fied form of clutch shifting mechanism. 

General introduction 
Before describing in detail the phonograph ill 

lustrated in the drawings and embodying the 
present invention, it may be well to mention that 
the invention has been illustrated in conjunction 
with a phonograph embodying also features forn 
ing the invention of, and disclosed and claimed in 
the application Serial No. 741,595, filed April 15, 
1947, by Olgierd Gierwiatowski. It may be well 
also briefly to describe the sequence of the main 
operations that take place in the selection and 
playing of the selected records. 
: The phonograph is controlled at the phonor 
graph although it should be understood that some 
suitable remote control could be utilized, if de 
sired. It includes a selector mechanism compris 
ing a number of selector elements corresponding 
to the individual records and operable into a plu 
rality of positions from a non-selective position. 
In a first position, only the right-side of these 
lected record is played, in a second position both 
the left and right sides of a record are played, 
and in the order mentioned, and in a third posi 
tion only the right-side of a record is played. 
The selections may be made at any time but for 
convenience it will be assumed that the selections 
are made before the phonograph is placed into 
operation. 
The phonograph is placed into operation by the 

operation of a manually controlled multi-position 
switch having (1) an "off" position, (2) a "start" 
position in which the apparatus is started and 
continues to run as long as the switch remains in 
that position, (3) an "automatic stop' position in 
which the phonograph Continues to run to play 
all the selected records and returns to a "home' 
position, where it is stopped, and (4) a "repeat' 
position in which the selected recording is re 
peatedly played. 
The phonograph includes also a two-position 

switch operable into (1) a "reject' position 
wherein a selected record being played will be re 
turned to the magazine, and (2) a "scan po 
sition wherein the motor is energized to move the 
carriage (provided no record is being played) 
until the switch is released. This last Switch is 
biased to return to a neutral position. 
When the phonograph is placed into operation, 

as by the movement of the main control switch, 
to its "start' position, assuming that the phono 
graph is in its "home' position, the motor is en 
ergized and drives the carriage through clutch 
means shown as including a pair of clutches, One 
of which is a cycling clutch and which is engaged 
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at all times except when a record is being played, 
and the other of which is a double clutch occur 
pying one (lower) position to drive the carriage 
and a second (upper) position to drive the can 
shaft and associated mechanisms. It will be un 
derstood, therefore, that initially the cycling 
clutch is engaged and the double clutch is in its 
lower position. The carriage is moved by the 
notor until the carriage reaches a position cor 
responding to a selected record. At this point a 
circuit is closed through the selector mechanism, 
which includes the previously referred to selec 
tor elements and a bracket moving with the car 
riage upon which are mounted three contacts, 
Oile Or more of Which are engageable with the 
Selector elements depending upon the position of 
the Selector element. For present purposes, it 
is believed sufficient to say briefly that if only the 
left-side of a record is to be played, then a trip 
relay is energized and the double clutch shifted 
upwardly. The driving motor continues to ro 
tate in the Same direction and drives the cam 
shaft in a predetermined (counterclockwise) di 
rection to effect the transfer, clamping, disen 
gagement of the cycling clutch and playing the 
left-side of the record. It also resets the trip 
relay, which is again energized at the end of the 
playing of the record by a player arm trip mecha 
anism, as a result of which the cycling clutch is 
again engaged and the record transferred back 
to the magazine and the double clutch shifted 
down to move the carriage. 

In the event both the left and right sides of 
the selected record are to be played, the record 
is only partly returned to the magazine and the 
direction of rotation of the motor is reversed 
thereby to shift the pickup means to the other 
side of the playing position to play the right side 
of the record and the record is returned to the 
playing position where it is clamped and played 
as before. After playing, the cam shaft is again 
driven to return the record to the magazine, 
When the record is returned, the motor rotation 
is again reversed, whereby the motor drives the 
carriage in the proper or selecting direction, 
When the right-side only of a record is to be 

played, the motor reverses immediately, the dou 
ble clutch shifts upwardly to drive the camshaft 
through the record playing cycle, and again when 
the record is returned to the magazine and the 
double clutch is shifted downwardly to move the 
carriage in Selecting direction. 

Provision is made for playing either 10' or 12' 
records and means are provided for properly lo 
cating the two sizes of records relative to the 
clamping means and provision is also made for 
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properly locating the pickup means at initial 
playing position for both sizes of records. 

Maia Supporting Stracture 

Referring now more particularly to Figs. 1 to 
5, inclusive, it may be noted that the phonograph 
of the present invention includes a generally rec 
tangular base or chassis 0 supporting the relar 
tively movable magazine and carriage. The rec 
ord magazine 2 is stationary and located at the 
front, as is the record selecting means 4. The 
movable carriage is is mounted at the rear side 

76 

of the base. 
The base consists primarily of front and rear 

angle iron supports 8 and 20 interconnected by 
similar cross left and right pieces 22 and 24. 
These four frame defining members are suitably 
held together, as by welding 26 (see Fig. 5). The 
base is preferably mounted upon four rubber 
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cushioned supports 28 secured to the base as by 
bolts 30. The supports are secured to a suitable 
mounting plate 32 (see Figs. to 4, inclusive) 
which may form a part of a suitable cabinet 
which has not been illustrated in order that the 
construction of the phonograph itself may be 
observed more readily. 

The record magazine 
The record magazine is adapted to hold both 

10' and 12" records, the records preferably be 
ing mounted between vertically disposed gener 
ally Segment-shaped rear spacers 34 and aligned 
generally triangular front spacers 36 spaced from 
the former to enable a record transfer arm 38 to 
pass therebetween and from the front to the rear 
of the rear spacers 34 as will appear herein 
after. The spacers are preferably covered with 
Some Suitable Soft covering to minimize damage 
to the records. 
The rear spacers 34 are supported in spaced 

apart relation upon a rod 39 extending longitu 
dinally of the machine and supported by a pair 
of upwardly extending brackets 40 and 42 se 
cured to cross frame member 24 and a cross 
piece 44 extending across and secured to front 
frame member 8 and an intermediate channel 
shaped member 46 to which further reference 
will be had shortly. The end spacers 34 are ad 
ditionally secured to the mounting brackets 40 
and 42 by short rods 48. The front spacers 36 
are secured to downwardly and rearwardly in 
clined plate 50 forming the top plate of the se 
lector mechanism 4 (see Fig. 30). 
The records are additionally positioned by 

generally triangular positioning teeth or pro 
jections 52 formed on the upper edge of a front 
closure plate 54 for the selector mechanism. To 
prevent damage to the records a resilient upper 
cord 56 is passed through the spacers 36 so as 
to extend above the lowermost points of the 
grooves defined by the teeth 52 so that the rec 
ords will seat upon the rubber rather than upon 
the plate 54. 
The record spacers 34 and 36 are aligned with 

each other and spaced apart a sufficient distance 
easily to receive a record therebetween. The di 
viding of the spacers into the two groups 34 and 
36 enables the record transfer arm to be pro 
vided with a relatively wide record-engaging but 
ton 58 at its outer or front end, thereby to insure 
the record being readily received by the transfer 
arm either when the transfer arm is moved up 
Wardly to take the record from the magazine or 
to receive the record when the record is re 
turned to it from the playing position. 

Carriage supporting and guiding means 
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which the carriage is moved. 
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The carriage is mounted for movement along 
the rear side of the record magazine upon a rail 
to, preferably formed as an integral flange of 
the rear frame 20 and upon a rail 62 preferably 
formed as a flange integral with the intermedi 
ate Cross piece 46, which also extends across the 
end frames 22 and 24 and is secured thereto as 
by welding. The carriage is provided with a 
three-point support constituted by a generally 
Centrally located rear wheel 64 rotatably secured 
to a main carriage casting 65 and resting upon 
the rail 60 and a pair of wheels 66 and 68 se 
Cured near the opposite ends of the front side 
of the carriage and resting upon the front rail 62. 

In order to prevent the carriage from being 
lifted off the rails or tipping thereon because of 
unusual movements, there are provided three 
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O 
brackets to having fingers 72 extending under 
neath the front and rear rails. The brackets, it 
may be noted, are located near the three sup 
porting wheels. 
The carriage is constrained for straight line 

movement in novel manner by a spring pressed 
roller adapted to engage one guide surface and 
to force two other rollers against an opposite 
guide Surface. Further to prevent undesired 
movement, One of the two last mentioned rollers 
is formed as an integral part of a pinion through 

Referring now 
more particularly to Figs. 4 and 52, the spring 
pressed guide roller is indicated by reference 
character 74 and two other rollers are indicated 
by reference characters 76 and 78 the latter be 
ing rotatably mounted below a carriage driving 
pinion 80. The latter is rotatably mounted on 
the carriage and meshes with a rack gear 82 
formed at the upper front side of a rail 84 se 
cured to the rear side of the intermediate channel 
support 46. The spring pressed roller. T4 engages 
a vertical guide surface 86 at the upper rear side 
of the rail 84 while the rollers 76 and 78 engage 
a vertical guide surface 88 at the front of the 
rail and below the rack gear 82. 
The roller 74 is adjustably biased against the 

guide surface 86 by a spring 90 acting against a 
pivotally mounted roller carrier 92 secured to 
the underside of the main carriage casting 65 
as by a pin 94. The spring abuts against the 
Carrier and an adjustable slide bracket 96 where 
by the tension of the spring and the pressure 
applied to the guiding means may be adjusted. 
The roller is supported by a pin 98 secured 
to the underside of the chassis 65. 
The foregoing arrangement having one roller 

Coaxial with the driving pinion and another on 
the same side of the rack and spaced from the 
first and with the spring pressed roller on the 
other side of the rack between the two first men 
tioned rollers reduces the angular movement of 
the carriage around the driving pinion, whereby 
the carriage is constrained to move along the 
rail without undue Wabbling. 

The carriage assembly 

The movable carriage 6 is made up of a num 
ber of castings, of which the previously referred 
to main casting B5 is one. It includes also a 
casting O2 located at the upper left side of the 
carriage and housing the cycling clutch and as 
sociated driving mechanisms, a casting fo4 sup 
porting in the main a fly wheel fos rotating with 
the turntable; a casting 08 for the double clutch 
assembly and a casting to forming part of the 
player arm and related mechanism support. 
Mechanisin for positioning carriage Dith trans 

fer arm properly aligned relatively to selected 
record 

The movable carriage is properly positioned 
with its transfer arm aligned relative to the se 
lected records by a carriage positioning mecha 
nism cooperatively associated with the clutch 
shifting means. The arrangement, which con 
stitutes a feature of the present invention, is 
such that the clutch shifting means positively 
positions the carriage relative to the record maga 
Zine with the result that when the clutch is shifted 
upwardly to drive the can shaft and associated 
mechanism, the carriage is properly positioned 
relative to a record. ! . 
The positioning mechanism includes a detent 

wheel 2 (referring now more particularly to 
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Figs. 18 to 22, inclusive) preferably fixedly see 
cured to the carriage driving pinion 80 and a 
movable detent engaging roller 4 adapted to 
be forced into the detent grooves by the clutch 
shifting mechanism. The roller is dimensioned 
to fit in the detent spaces and to move the de 
tent wheel in the event the detent wheel is not 
properly positioned to align the transfer arm 3 
with a record in the magazine. The detent wheel 
is so constructed and arranged that each of the 
inter-tooth spaces corresponds to a record posi 
tion so that when the roller is forced into an 
inter-tooth space the transfer arm is properly 
located. 
The positioning wheel is preferably located 

above the carriage driving pinion 80 and it is 
provided with an upwardly extending driving pin 

B engageable by the shiftable clutch member 
(indicated as a whole by reference character 20) 
when the latter is shifted to its lower carriage 
driving position. The clutch is shifted between 
its upper and lower positions by a yoke 22 and 
a clutch operating link 24 pivotally secured to 
one of the yoke arms and moved vertically posi 
tively to shift the clutch member 20 in a man 
ner which will be described in detail hereinafter. 
The yoke 22 is pivotally mounted upon a shaft 
26 fixedly secured to opposite side walls of the 
double clutch casting 08. The casting is secured 
to the main carriage casting 65 as by the four 
screws 30. 
The clutch shifting means is connected to the 

positioning roller i 4 by a crank arm 32 pivotally 
mounted upon the shaft 28. One end 34 of 
the crank is pivotally secured to one of the yoke 
arms immediately adjacent the clutch operating 
link 24 (see Figs. 16 and 17). The other end 38 
is operably connected to a pivotally mounted 
positioning roller carrier 38 intermediate the 
ends of which the roller life is rotatably mounted. 
The carrier 38 is pivotally and loosely movable 
about a supporting pin 69 affixed to the casting 
98 and the other end has affixed to it a small U 

shaped hard surfaced element $2 engageable by 
an adjustably mounted screw 44 at the free end 
of the arm 36 of the crank 32. 
When the movable clutch member 2 is in its 

lower carriage driving position, the positioning 
roller is is out of engagement with the posi 
tioning detent wheel, it and its carrier being : 
moved to this position by rotation of the Wheel 
and it is permitted So to be noved because the 
carrier engaging screw 83 at the free end of 
crank 32 is moved outwardly, or to the left as 
viewed in Fig. 16. When the double catch nei 
ber is shifted upwardly, the roller & is force 
against the detent wheel 2 by the countera 
clockwise movement (as viewed in Fig. 16) of the 
crank 32-the screw. 44 moving the carrier 33 
and roller, thereby positively noving the carriage, 
if necessary, properly to align it. 

Motor and protor support 

The notive power for iOvig the carriage said 
Operating the various mechanisms of the phono, 
graph is supplied by a motor 39, which is prefer. 
ably a Synchronous reversible electric rotor erer 
gizable from a suitable source of current, such as 
the usual 110 volt mains. Referring now more 
particularly to Figs. 4 and 8, it may be noted that 
the motor is mounted with its shaft 52 in ver 
tical position upon and at the left side of the 
main carriage casting 65. . . The motor and the 
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casting may be covered by a suitable cover plate, 
not shown. - 
The motor includes a pair of end plates is 

mounted in rubber cushioned supports 66 se 
cured to generally U-shaped mounting brackets 
58 affixed to the casting 65. The motor is prefer 

ably cooled by a suitable blower or fan se 
cured to a coupling 62 affixed to the upper end 
of the motor shaft 32. 

Turntable driae 

The notor Se is permanently coupled to turn. 
table defining means upon which the records to 
be played are supported. The connection is such 
that motor vibrations are not transmitted to the turntable, the arrangement including, as will be 
described in greater detail shortly, a pair of flex. 
ible couplings, one of which is interposed between 
the motor and the remaining parts of the mechi. 
anism and the second of which is interposed in 
the drive near the turntable itself. 
The motor is coupled by the coupling member 
62 to a novel flexible low inertia coupling indi 

cated generally by the reference character 68. 
This coupling includes a generally tubular resili 
ent (rubber) shaft 66 having enlarged ends 38 
fixedly secured as by a press fit within the cup 
like opposed ends of the coupling member 62 
and a coupling member 70 located at the upper 
end of the coupling. A rigid metallic shaft 2 is 
disposed within the rubber shaft to give the latter 
the desired rigidity and also in such manner that 
the shaft does not contact the coupling member. 
The fit between the two may be a close or bonded 
fit. The coupling members and shaft are prefer 
ably made of some light material such as alumi 
num or magnesium in order to cut down the 
motor inertia. The shafts have a length such 
that the coupling includes, in substance, a pair 
of universal joints, one at each end. The upper 
end of the resilient coupling 63 is attached to E. 
short vertical shaft 78 located thereabove and 
journaled in a pair of spaced apart bearings 6 

5 mounted in apertures in the casting 32, and in 
a cross piece 78 detachably secured to the upper 
end of the casting as best illustrated in Fig. 43. 
The lower end of shaft 78 is fixedly secured to 
the couping 20, the upper end of which abuts 
against the lower bearing 73 to take the upward 
thrust of the shaft 8. A thrust collar 30, af. 
fixed to the upper end of shaft , bears against 
the upper bearing 76 and the cross piece 8. 
The upper bearing 73 is lubricated by oil con 

5 tained in an oil reservoir 32 formed integrally 
with the cross piece 8, also as best illustrated in 
Fig. 43, the reservoir being connected. to the 
bearing through a port 33. The upper end of 
the casting (2 in which the shaft, $3 and other 
apparatus to be rentioned shortly are located, 
is closed by a renovable cover plate 36. 
The turntable drive includes a main turntable 

shaft 96 horizontally disposed within the casting 
02 and rotatably journaled therein upon a pair 

of spaced apart bearings 92, the opening for the 
outer bearing 92 being closed by a cover plate 
696, as best illustrated in Fig. 7. The shaft, 96 
is directly connected to the previously referred to 
rotor driven shaft 4 by a Worm wheel: 88 
meshing with a worm 98 preferably formed in 
tegrally with the shaft 74 (see especially 
Figs. 7, 8 and 13). The worm wheel is fixedly se 
cured to a hub 260 pinned to the shaft immedi 
etely adjacent, the outer bearing 92. The Wor 

operating structure at the left side of the same 75 wheel is lubricated by oil contained in an oil 
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reservoir 99 formed below the gear in the cast 
ing O2, asbest illustrated in Fig. 7. 
.The main turntable shaft 90 is connected to 

a short independently supported auxiliary or ex 
tension shaft 202 through a flexible coupling in 
dicated generally by the reference character 20. 
The shaft 202 is rotatably supported in a pair of 
spaced apart bearings 206 mounted at the upper 
ends of the two legs of the casting O4, between 
which the fly wheel 06 is secured to the shaft as 
by set screws 208. 
The bearings 206 of the extension shaft are 

lubricated in a manner best illustrated in Fig. 15, 
to which reference is now had. The upper ends 
of the bearing supporting legs of casting to are 
provided with recesses 20 communicating with 
the bearings and filled with a felt or similar oil 
retainer 22. The recesses are closed by top 
caps 24. 
The flexible coupling 204 includes a pair of 

double armed coupling members 26 and 28 Se 
tured at adjacent ends of the turntable shafts 
f 90 and 202 at right angles to each other and 
interconnected by a generally annular piece of 
leather 220 to which they are suitably Secured 
as by rivets. 

Trritable 

The turntable includes a pair of relatively mov 
able record clamping elements 222 and 224, the 
first of which is fixedly secured to the free end of 
the auxiliary turntable shaft 202, as best illus 
trated in Fig. 7, and the latter of which is now 
ably secured to the upper end of a movable 
clamping arm 225, the construction and opera 
tion of which will be described in greater detail 
hereinafter. 
The turntable is so constructed and arranged 

that when the record is clamped in playing posi 
tion, it is moved upwardly and rearwardly to free 
it for rotation from the record transfer means, 
as will also be described in detail hereinafter. 
The particular arrangement for effecting such 
movement of the record is disclosed in Patent 
No. 2,458,496, issued January 11, 1949, and Con 
sequently the arrangement will be described but 
briefly in this application. The turntable ele 
ment 222 Secured to the turntable shaft is pro 
vided with a generally conical centrally located 
opening 228 adapted to receive the rotatable 
pointed end 230 of a pin 232 universally mounted 
as by a ball and socket joint 234 at the tipper 
end of the clamping arm 226. The pin 232 is 
constrained to move in a groove 236 inclined 
generally upwardly and rearwardly whereby, 
when the clamping arm moves the turntable ele 
ment 224 toward element 222, the conical end 
3 of the pin enters the opening 228. The pin 
hus moves generally upwardly and rearwardly to 

lift the record (indicated by reference character 
23) into its ultimate playing position, where it 
is accurately centered relative to the turntable 
elements. w 

The turntable element, 224 is rotatably nonted 
upon the movahe pin 232. as by a central bear 
ing 238 formed integral with the pointed end 23 
and a retainer cup 24, prevented from moving 
Of the pin hw a retainer ring 22. It should be 
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is mounted within the axial opening in the pin 
element 20. . W 

Clatch drie 

It will be remembered that the movable clutch 
member 20 is operable selectively to drive the 
carriage or the can shaft. The present portion 
of the description deals with the drive of the 
movable clutch member 20 by the motor. 
The novable clutch member 20 drives either 

the carriage or Cam shaft except during the play 
ing of a record, when, according to the illustrated 
embodiment of the invention, the clutch drive 
is disconnected from the motor by a clutch, 

15 termed a cycling clutch for convenience. This 
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understood that the record is lifter by the cann 
ing arm from a position whereat the conical end 
23 of the nin enters the Sual central hole in 
the recorr and is disposed against the lower in 
clined side of the coniral opening 228. The pin 
is stop red in this position when a record is un 
carnoad bv, an a distable ston screw 24 monted 
in the clamping arm. A ball thrust bearing 246 

cycling clutch, which is indicated as a whole by 
reference character 250, is adapted in One of its 
two positions to connect the turntable shaft 90 
to mechanism for rotating the movable clutch 
member. In its other position it effectively dis 
connects the clutch member drive from the turne 
table shaft, with the result that the motor 150 
turns only the turntable shaft. 
The cycling clutch 250 encircles the shaft 90 

and is located near to the worm wheel 96 in the 
casting 02-see particularly Figs. 7, 8 and 13 
to which reference will now be had. The cycling 
clutch is mounted for sliding movement along 
the shaft 90 and, more particularly, along a 
sleeve 252 abutting against the hub 200 of the 
worm wheel 96 and against a worm wheel 25 
which is driven by the cycling clutch when the 
latter is in its engaged position, and which is 
loosely mounted on the shaft 90. At this time 
one of a pair of diametrically oppositely located 
driving pins 256 secured to the clutch member 
250 is in engagement with a single driving pin 
28 secured to the adjacent side of the worm 
Wheel 25. 
In its disengaged position, the cycling clutch 

250 is maintained in abutting relation with the 
hub 200 by a spring 260 encircling sleeve 252 and 
abutting against the cycling clutch member and 
a collar 262 on the sleeve. This arrangement in 
Sures that the Spring will not cause wear of the 
worm wheel 254, which is stationary during the 
playing of a record. The spring also serves propa 
erly to locate the cycling clutch relative to its 
operating yoke 234 to prevent wear of the clutch 
and yoke. 
The cycling clutch is drivingly connected to the 

shaft 90 by a pin 266 extending through the 
shaft and into a pair of oppositely disposed in 
clined axial slots 268 on the cycling clutch mena 
ber 25. 

The cycling clutch is operated between its two 
positions by the yoke 264 having opposed fingers 
270 extending into an annular groove 272 in the 
shiftable cycling clutch member 25. The yoke 
is secured to a pivotally mounted shaft 24 move 
ably mounted in one wall of the casting 2 (see 
Fig. 8). A downwardly extending lever 27B is se 
cured to the protecting end of shaft 24 whereby 
the cycling clutch may be operated by means and 
in a manner to be described in greater detail 
hereinafter. 
The cycling clutch is operatively connected to 

the double clutch member 20 by the worm wheel 
25 and a worm 278 pinned to a vertical shaft 
280 journaled in casting O2 and connected by 
a flexible coupling 282 (see particularly Figs. 16, 
19 and 20) to a vertically disposed shaft 284 drive 
ingly connected to the movable clutch member 
2. The shaft 284 is connected to the clutch 
member by a pair of pins 286 and 288 passing 

0. 

through the shaft. and extending into opposed 
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inclined slots and 292 at the upper and lower 
ends, respectively, of the movable clutch meme 
ber, which is slidably supported on the shaft 284. 
A hard knob 28 is secured to the projecting end 
of shaft 288 so that the Wertical shaft can be 
turned manually. - - . . . . 
: The upper vertical shaft 2 driven through 
the cycling clutch is rotatably journaled in the 
casting fo2 in a pair of spaced apart bearings of 
which but the lower bearing 284 is shown (see 
Fig. 19). The upward thrust placed upon the 
shaft 28 by the drive is, taken by a ball thrust 
bearing 29e disposed below the bearing 294 and 
located between the casting it and a coupling 
member 298 pinned to the lower end of the shaft. 
The thrust in the opposite direction is taken by 
a ball thrust bearing 3 to which further ref 
erence is had shortly. - 
: The flexible couping 282 connecting the shaf 
20 and 28, includes the coupling member 298 
secured to the lower end of shaft, 28 and a seco 
ond similar but oppositely disposed coupling 
member 30 secured to the upper end of shaft 
284. The coupling members have diametrically 
oppositely located opposed driving fingers 382 
and -34, respectively. In order to take up any 
lost motion the fingers 302 are of considerable 
areuate length and both sets are covered by rub 
ber sleeves 306 and 308, respectively, to provide a 
flexible driving connection having practically no 
lost motion. 
t". The lower vertical shaft 234 is rotatably jour 
inaled in the double clutch casting 86 in upper 
and lower bearings 30 and 3 2 (see particulsrly 
'Fig. 19), the latter of which is motinted in an 
apertured horizontal supporting portion 3 4. The 
downward thrust of shaft 284, when the latter 
is rotated in one direction, is taken by a ball 
thrust bearing 3 8 fitting in a recess at the lower 
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end of shaft 284, and abutting against a plate 38 40 
at the bottom of supporting portions of the 
casting 88. It may be noted that the portion 3 A4 
and the lower end of the shaft extend into the 
channel 4 and move longitudinally therein as 
the carriage is moved back and forth. 
The carriage driving pinion 8 and the detent 

wheel 2 fixedly secured thereto are rotatably 
mounted near the lower end of the vertical shaft 
284, a sleeve bearing 32 being secured to the 
pinion and detent wheel. 

The can shaf8 drive 
The camshaft, which has affized to its series 

of cams to be referred to later, is indicated by 

the cycling clutch 259 is engaged and the clutch 
-member 23 is in its upper position. Under these 
conditions the cam shaft is driven through the 
-vertical shafts 280 and 284, the clutch Enernber -in its upper position in driving engagement with 
- a worn 25 loosely, mounted upon and encircling 
the shaft 285 and meshing with a woria 7heel 
328 fixedly secured to the cata shaft. V 
The connection of the double clutch to the 

worn 323, when the clutch is in its upper cosia 
tion, is effected through the apper is clined slot 
29 in the double clutch and a drying pin 323 
extending downwardly from and secured to 'a, 
collar 33 preferably integral with and below the 
worn 325. The wornia, with its collar and driving 
pin, is retained upon: the vertical shaft against 
vertical movement on the shaft by a pair of sew 
taining spring washers 332 located st; the op 
posite "ends thereof. 
The arrangement is thus of a charactes East 
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that the can shaft 322 is rotated in opposite 
directions corresponding to the opposite direc 
tions of rotation of the motor 6 when the 
clutch member 2 is up, except when a record 
is being played and the cycling clutch 233 is dis 
engaged. 

Cam assembly 
A number of carns controlling operation of 

various elements of the phonograph are mounted 
upon and rotate in opposite directions with the 
scan shaft 22. The construction of the can as 
sembly will now be described with particular ref 
erence to Figs. 7, 22 and 37 to 41, inclusive. The 
camshaft is mounted in a pair of spaced apart 
bearings S84 (see Flg. 7) secured in vertically 
extending Wall portions of the main carriage 
casting 65 and the cams and can spacers are 
founted on the can shaft between these two 
wall portions. 
The various cams and their primary functions 

will now be described in the order in which the 
cams are placed on the cam shaft, reading from 
left to right in Fig. 7 and with particular ref 
erence to Figs. 37 to 41, inclusive. The record 
clamping arm 226 is moved between record un 
clamping and record clamping positions by the 
first cam 386 having a rise 338 of relatively short 
arcuate extent effective to control the movement 
of the clamping arm. 
The second can 389, separated from the first 

by a spacer 332, controls means controlling or 
effecting movement of a record player arm, in 
dicated generally by reference character 388 
having a double sided pickup 2 (eans 335 at its 
upper end, and to be described in greater de 
tail hereinafter. The can 388 has a fall 343 
controlling the player arm movements. The 
pickup means, it should be noted, may be a 
single pickup having a needle or needles ex 
tending in opposite directions or a pair of pickups 
arraged back to back. 
: The pickup means 338 is shifted from one side 
of the playing position to the other in response 
to the direction of rotation of the can assembly 
(and, therefore, in response to the direction of 
rotation of the notor 33) by s, third can 388 
separated from the second by a spacer 358. The 
can is similar to a Geneva type gear and includes 
a pair of angularly spaced apart generally U 
shaped recesses or falls 352 and 333. 
The record transfer means and means for post 

ioning the player arm for the playing of records 
are actuated by a cam 358 preferably compris 
ing two separate generally elliptical cams 353A 
and 3568 separated from each other by a spacer 
353 and fron cam 388 by a spacer 330. 
A control circuit operating and clutch con 

trolling cata 362 is mounted in mediately ad 
jacent cam 386B. It includes a small generally 
Weshaped, fall 36s and a similar rise 383, the 
to hang relatively close together angularly. 
A clutch and trip Enechanism controlling caria 

883 is po3tioned iramediately adjacent cana 383. 
It includes a fall 39 and carries a pair of di 
ametrically oppositely located rollers 32 and 
33 which are located 90° from the center of 

- the at 38. 
the entire assembly of cans and spacers are 

secured together by a plurality of acially extendi. 
ing rods or pins 33 and the assembly is secured 
to the shaft by B. pin 38 passing through spacer 
353, asbest illustrated in Fig. 40. 

The record clamping mechanism 
he record camping mechanism includes the 



2,58,845 
17 

clamping arm 226 rotatably supporting the move 
able turntable element 224. The clamping arm 
228 with its turntable element is moved between 
record unclamping and record clamping posi 
tions by the cam 338 illustrated best in Fig. 37. and through clamping arm actuating means ill 
lustrated best in Fig. 7, to which figures partic 
ular reference will now be had. 

... The clamping arm is preferably actuated 
through a double armed bell crank.380 resil 
iently connected to the clamping arm at one 
end so that the record is resilently held in place 
in playing position, one end of the bell crank 
being operatively connected with the cam. The 
crank is pivotally supported for movement about 
a shaft 382, which also pivotally supports the 
clamping arm. 226 which extends upwardly 
through the double armed crank arm. The 
shaft 382 is mounted in horizontally extending 
projections 384 of the main carriage casting 65. 
One arm 386 of the bell crank is operatively 

connected to the cam 336 through a cam fol 
lowing roller 388 secured to the outer end of 
the arm and urged into engagement with the 
cam by a spring 390 acting on the other arm 
392 of the bell crank. The spring, more specifi 
cally, is secured to the projecting end of a pin 
394 passing freely through the outer end of the 
arm 392 and to the casting 0. 

. The resilient connection between the bell 
crank and clamping arm. 226 is effected through 
a compression spring 396 encircling the pin 393 
and held between the clamping arm and the 
arm 392 of the bell crank. The spring urges 
the bell crank and clamping arm apart a dis 
tance determined by restraining washers $98 
Secured at opposite ends of the pin 398, which 
also passes through the clamping arra. 

In the normal or home position in which the 
apparatus is illustrated in Fig. 37, the can foll 
lower is at the smaller diameter position of 
cam 336 and the bell crank 386 is at the limit 
of its movement in a counterclockwise direction, 
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thereby moving the clamping arm with its turn- . 
table element. 224 away from the turntable ele 
ment 222 rotated by the turntable shaft. 

. When the cam shaft is rotated 180° in either 
direction from the position shown in Fig. 37, 
the can follower 388 is forced up the rise 338, 
thereby moving the bell crank 388 in a clock 
wise direction and the latter urges the clamp 
ing arm toward clamping position resiliently 
through the spring 396. As the clamping arm 
approaches the record clamping position, the 
pointed end 230 of the centering pin at its up 
per end passes through the center hole of the 
record and lifts the record to the final playing 
position indicated in Fig. 7 and as heretofore 
described in Some detail. After the record has 
been played, the cam shaft rotates a further 
180 in the same direction with the result that 
the can follower falls of the rise to move the 
various parts in the reverse direction back to 
their initial positions. 
In order to prevent the record from following 

the movable turntable element 224 when the 
record is unclamped and in order to guide the 
record in its movement to and from the play 
ing position, there is provided a combined rec 
ord guide and stripper indicated as a whole by 
reference character 400, which is best illustrated 
in Figs. 1 and 7 to which reference is now had. 
The Stripper is located at the left side of the 
playing position. It is secured to the upper sides 
of the projections 384 through which the bell 
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crank and record clamping arm pivot shaft 382 
extends, the stripper having a pair of spaced 
apart legs 402 on opposite sides of the bell crank 
and clamping arm. The upper end of the guide 
and stripper is generally rounded as indicated 
by reference character 404 and it has a central 
circular aperture 406 through which the turn 
table element 228 is adapted to pass. In order 
to enable the player arm 34 to approach the 
center of the record without striking the strip 
per, the stripper is not a complete annulus as 
its upper end, as best illustrated in Fig. 1, has 
a portion cut away to provide spaced apart ends 
438 between which the player arm passes in 
the playing of a record. 

Record transfer mechanism. 
The record transfer mechanism is so con 

structed and arranged that it requires a mini 
mum of power from the motor and so that a 
more uniform load is placed upon the motor. 
The arrangement includes a spring which is ten 
sioned in part by the motor when a record is 
returned from the playing position downwardly 
to the record magazine and in which the power 
thus stored in the spring is utilized to assist 
the motor in raising a record upwardly from 
the magazine toward the playing position. The 
arrangement includes, in addition, means for ef 
fecting movement of the record transfer arm 38 
a greater distance in the transfer of 10' records 
than it noves in the transfer of 12' records. 
The record transfer arm 38 is moved in op 

posite directions and under the control of the 
cans 353A and 356B. The former it utilized to 
effect the movement of the transfer arm up 
wardly to move a record from the magazine to 
the turntable and the latter is utilized to ten 
sion the power storing Spring and to move the 
transfer arm downwardly in the return of a 
record in the playing position to the magazine. 
The cams are operatively connected to the 

transfer arm through a double-armed and gen 
erally U-shaped cam follower (see particularly 
Fig. 40) indicated as a whole by reference char 
acter 3, operatively connected to a sector gear 
$2 meshing with a gear 44 on a hub 46 hav 
ing an extension 48 to which the record trans 
fer arm 38 is secured as by a plurality of screws 
or rivets 82. 
The cam follower 40 and the sector gear 42 

driven by it are both rotatably mounted upon a 
shaft 422 fixedly secured to the main carriage 
casting 65 as by a cotter pin 424 passed there 
through in the manner best illustrated in Figs. 7 
and 42. The shaft 422, the cam follower 4 0, 
and Sector gear 42 are located below the cam 
assembly. One end of the shaft 422 extends out 
wardly Substantially below the clamping arm 
supporting and actuating mechanism, for a pur 
pose which will appear shortly. 
The cam follower 40 has a pair of upwardly 

extending arms supporting rollers 426A and 
426B adapted to engage the cam surfaces of the 
cams 356A and 356B, respectively, the rollers be 
ing on opposite sides of a vertical plane passing 
through the cam shaft 322 as best illustrated in 
Fig. 40. 
The sector gear, which is rotatably mounted 

upon the shaft 422, is connected to the cam fol 
lower through an adjustable lost motion connec 
tion to enable the sector gear position to be ad 
justed relative to the cam follower for fixing 
the retracted or low position of the transfer arm 
below the records in the magazine and for the 



purpose of providing an againgeriest 
::e actuating mechanism may be 323C7 
pendently of the transfer arm when the ESSEer 
arr is stopad, as will ea liescribed hereinafter, 

as of he records. 
is notion connection includes S. 8en." 

traily recisingilar aperture 528 in the Sector gear 
ind an acce; airie ines ded screw 3E & ijtists is 
raounted in a dependent portion 632 Ci as C9 in 
follower 3, as best, illustrated in Fig. 6. the 
screy is adapted to 28 locked in an adjusted osi 
tion by a lock nut, 833 (see Fig. 42). 

he sector gear and can follower &re biased 
in opposite directions, and Specifically to the 
position in which they are shown in Fig. 40 by 
a spring 434 surrounding a portion of the Sector 
gear hub extending toward the cam follower, See 
Figs, 7 and 42. The spring, it may be noted 
especially from Fig. 40, forces the sector gear 
downwardly so that the upper edge of the aper 
ture 328 rests on the head of the eccentric 
headed screw 436. The transfer arm is at its 
lowermost position under these conditions, so 
that it is apparent that by turning the Screw 
43 the lowermost position of the transfer arm 
may be adjusted. 

It should be mentioned that the spring 43 on 
the gear sector hub makes it possible to stop the 
transfer arm at either the 10' or 12'' position 
while permitting the follower arm 0 to move 
the same distance. When the transfer arm is 
stopped, the adjustment screw 430 draws away 
from the top edge of the opening 28 in the gear 
sector, a small distance when a 10' record is 
played and a greater distance in the case of a 
12' record, 
The head of the eccentric headed screw 430 

has a smaller diameter than the mouth of the 
aperture 428 thereby providing a degree of lost 
motion enabling the can follower to move even 
though the transfer arm and sector gear be at 
rest, as they are in the transfer of the records, 
and to a greater extent in the transfer of 12' 
records. 
The record transfer cams are effectively Syn 

metrical so that the transfer mechanism oper 
ates the same for both directions of rotation of 
the camshaft and driving motor. In either event 
the cam 356A, acting upon the roller 426A, 
rotates the sector gear in a counterclockwise di 
rection when a record is transferred onto the 
turntable. This transfer requires the lifting of 
a record and in order to cut down the power re 
quired of the motor, power, previously stored 
up in a spring 436, is utilized to assist the notor 
in effecting the transfer. In returning a record 
to the magazine, during the course of which the 
record is lowered, the motor stores power in the 
spring 436. The spring is secured to the pro 
jecting end of shaft 22, as best illustrated in 
Figs. 7 and 42. One end of the Spring is Secured 
to a washer A38 (with openings 39 for a spanner 
wrench to facilitate adjustment) having a square 
central aperture and fixedly secured to the shaft 
422. The opposite end of the spring is Secured 
to a pin 440 secured to the Segment gear. The 
spring is tensioned a desired amount by turning 
the shaft 22 before it is Secured to the main 
casting by the cotter pin 424. The arrangement 
is thus such that a more uniform and smaller 
load is placed upon the notor. 
The transfer arm supporting hub 8 and Wari 

ous parts associated therewith are pivotally now-e 
able about a shaft 42 secured to the main ear 
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Begori signsfer traig 23 
a:3SC.gisted echiitism 

ly refer i:33 35. Eise trough is gravity 
issed as Yihe traingei initially to be lifted 

from a 372; 12" record position, in which the 
irough is Forasig located, to a higher 0 
record position by the record being transferred, 
it returns to the 12" record position except when 
8, 10' record is being transferred. In this event 
the trough is latched in its upper position by an 
arrangement to be described shortly. Means are 
provided to prevent the trough from being un 
latched unless the 10' record is returned a pre 
determined distance toward the magazine. 
The record transfer trough 450, referring now 

more particularly to Figs. 24 and 34 to 36, is 
loosely and pivotally mounted upon a short shaft 
52 secured to the main carriage casting 65. The 
trough extends in both directions from the pivot, 
point, a shorter arm 454 extending forward to 
Ward the magazine and a longer arm 56 ex 
tending rearwardly and upwardly toward the 
playing position. The weight of the longer arm 
456 tends to rotate the trough in a clockwise 
direction about its shaft and against a rubber 
sleeved stop 458 secured to the casting 65, as 
best illustrated in Fig. 34. 

Before proceeding further with a description 
of the latching of the trough for O' records, 
it may be advisable to consider the construction 
of the adjustable stops provided for determining 
the upper limit of movement of the transfer arm 
33 in the transfer of both the O' and 2' 
records along the trough. The transfer arm 
moves a greater angular distance in the transfer 
of O' records than it does in the transfer of 
2' records, because of the smaller diameter of 
the O' records and this limit position of the 
transfer arm for the Smaller records is deter 
mined by stop pin 460 adjustably mounted upon 
a radial extension 462 of the transfer arm 
carrying hub 6. The stop is adapted to strike 
a short upwardly extending wall 664 (see Figs. 
25, 35 and 36) of the main casting at the limit 
of movement for O' records. 
The novable trough 450 is utilized as a stop 

for determining the upper limit position of the 
transfer arm 38 in the transfer of the larger 2' 
records. To accomplish this, the trough is pro 
vided with a downwardly extending arm 46 
located substantially below the pivot shaft 52 
and having a horizontally extending stop 468 at 
its lower extremity. The latter is engageable 
by a stop pin 370 adjustably mounted upon the 
radial extension 462. The stop 468, it may be 
inentioned at this point, is maintained out of the 
path of the stop pin 40 during the transfer of 
O' records, the trough being latched in a po 

sition such that the stop 468 does not obstruct 
movement of the transfer arm. 
The record trough 450 is latched in an elevated 

position during the transfer of O' records. 
The latching means includes a latch of novel 
construction aSSociated with the trough and con 
trolled by the transfer arm. The arrangement, 
is such that for the latch to be effective, the 
trough has to be in an elevated position when 
the treaser arm is at 8 certain point in its 
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cycle. Otherwise, arid this is the case in the 
transfer of 2' records, the latch is not operable. 
One of the trough latch members is consti 

tuted by a shoulder 72 on a latch plate 47 
secured to the downwardly extending stop carry 
ing arm 466 of the trough. The plate is ad 
justably mounted relative to a pin and it 
has a short arcuate slot 478 (See Fig. 34) where 
by it may be angularly moved and secured in 
adjusted position by a screw 480 passing through 
the slot. The normal position of the latch plate 
is illustrated in Figs. 1 and 34, in which the 
trough is shown in its lowermost position. 
The transfer arm exerts its control by latch 

means cooperating with the latch plate 478 and 
comprising two parts which are pivotally movable 
relative to each other and are also pivotally 
mounted upon a pin 482 secured to the main 
carriage casting 65. Referring now more par 
ticularly to Figs. 34, 34A and 35, the two parts 
of the latch are indicated by reference char 
acters 484 and 486, the former of which is located 
at the right and carries a flange-like latch 488 
adapted to engage the latch 472 on the latch 
plate 474 only during the transfer of 10' records. 
The two latch members 484 and 486 are biased 
toward each other by a small spring 49 and 
both latch members are biased in a counterclock 
wise direction by a second and somewhat larger 
spring 892 secured to the latch member 486 and 
to the casting $5. The Spring 492 acts also on 
the right latch member 68 through a flange 
898 on the left latch member 86 and more 
particularly through an adjustable Screw 39 
mounted in the fange 93. 
In the retracted position of the transfer art 

both latches 685 and 386 are located out of the 
path of movement of the record through, the 
left latch member 886 being so located by a can 
398 on the transfer arm hub (36. The can is 
So arranged relative to the latch thernber 386 
that when the transfer arm is at a certain po 
sition the latch members are both moved counter 
clockwise by the larger spring $92. This nove 
ment occurs at a time when a de' records is to 
the left of the magazine side of the pivot shaft 
352 of the record transfer trough and the trough 
is in its elevated position. Consequently, when 
the record rolls further along the trough and to 
the right of the pivot, to a position where it 
tends to depress the trough, the trough is latched 
by the flange 488. In the transfer of the larger 
2’ records, the record rolls beyond the pivot 

shaft. of the record trough before the latchis 
members are released by the cam 498 with the 
result that the trough is not latched and is, 
therefore, depressed to its lower position by the 
weight of the record. w 
The two-part construction of the latch insures 

that the trough will not be depressed to its lower 
position. with a record at the right (or rear) of 
the pivot point of the trough, thus insuring that 
the trough will not be unlatched with a 0 
record to the rear of the pivot point. Ef such 
unlatching occurred, the trough could not be 
lifted, because it is lifted Only by a record rolling 
up the front arm. The right naember is not un 
latched until the record returns to the front of 
the pivot point so that the trough cannot be 
unlatched when the record has been properly 
returned, past, the pivot point of the trough to 
ward the magazine. 

The player arm assembly 
She player arm assembly will be... described in 

22 
conjunction with Figs. 25 and 44 to 50, inclusive. 
Fie assembly is stapported in the player arm 
casting which is secured to the main car 
'riage casting 85 by four bolts DO, see particu 
larly Fig. 25. It includes a cradle 502 pivotally 
mounted for movement about an axis parallel to . 
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the turntable axis so that the player arm 344 
and pickup 345 may follow the record grooves 
in playing a record and be returned to initial 
playing position after the playing of a record. 
The assembly includes also a player arm support 

4 pivotally mounted upon the cradle 502 for 
movement about an axis substantially in the 
plane of a record in playing position and shiftable 
between two positions to move the player arm 
from one side of playing position to the other. 
The casting ?o includes a pair of side walls 

506 and 508 (see particularly Fig. 50) intercon 
nected by a bottom wall 5 O. 
The player arm crade 502 comprises a cast 

ing having a pair of side walls 52 and 54 in 
terconnected by a pair of spaced apart generally 
arched cross members 56 and 58 between which 
the player arm support 504 is pivotally supported. 
The cradle is pivotally secured for movement 
about an axis parallel to the turntable axis by 
a pair of pins 529 (see Figs. 44 and 46) secured 
in the Walls 506 and 508 of the casting 0. 
The player arm assembly is balanced around 

the axis defined by the cradle pivot pins 520 
by a counterweight 522 at the bottom of the 
cradle, as well illustrated in Figs. 46, 48 and 50. 
The player arm support 506 is pivotally sup 

ported by a pair of spaced apart pivot pins 523 
secured in upstanding generally triangular ex 
tensions 526 of the cradle cross pieces 56 and 
568. The support comprises a pair of generally 
triangular ends. 528 interconnected by narrow 
Spaced apart CrOSS pieces 53 and 532 which de 
terraine the two positions of the support by en 
gaging the upper side of the rear cross piece. 
S8, See Fig. 46. . A pair of rubber buttons 533 
Secured to the Support 56 are provided to cushion 
the engagement between the support and the 
cradle, as best illustrated in Fig. 46. 
The player arra 346 is pivotally secured to the 

Support 594 about an axis parallel to the plane 
of a record in playing position but displaced 
from this plane at the limit positions of the 
Support 504. . The player arm is thus pivotally 
Supported by a rod 53 fixedly secured to and 
passing through the player arm and a pair of 
pivot pins 536 engaging the rod and secured to 
the end portions 528 of the support. The pins 
are located Substantially centrally between the 
CrOSS pieces 530 and 532 so that the lower eni 
of the player arm extends downwardly below 
the Support 504 and into the space between 
the side walls 52 and 54 of the cradle. 
The player arm is balanced relative to the 

axis defined by the pins 536 by a counterweight 
538 secured to the lower end of the player arm 
in Suitable manner as by screws 540. 
The player arm and pickup means are biased 

for movement about the pivot pins 536 toward 
the adjacent side of a record in playing position 
by a pair of Springs 542 and 544 located at oppo-, 
site sides of the player arm. The spring 542 
extends between wall 52 of the cradle and a 
bracket 546 secured to the player arm. . The 
Spring 544 similarly extends between wall 54 
of the Cradle and a bracket 548 also secured to 

In the posi 
tion shown in Fig. 50, wherein the player arm 
is conditioned for the playing of the right side 



s re 
of a record, the spring 583 i3 &iegiiyi () ia-3 
the pickup means into engagenient Wiiia S, record. 
When the player arm is shifted to its othe: 
tion, the spring 532 becogaes effective to i2S in 2 
pickup means into engageinent with the ieft 
side of a record in playing Qsilioia. 

arra gosis 

Mechanisms for eifecting C3ag3?'étigi2 of gidicago 
means with opposite sides of 3'écoids 

The cooperation of the pickug nea, as Yitz 
opposite sides of records is goitoiled is esponse 
to the direction of rotation of the diriying Xiaotor 
is 53 and thus in response to the direction or rota 
tion of the turntable and also the can shaft, both 
of which are rotated by the notor 58. Tais 
mechanism includes the previously referred to 
can 388 illustrated best is Fig. 39, a pivotally 
mounted lever 559 and 9, side bar 552 operated 
by the lever and operatively connected to the 
player arm. 
When the right side of a secord is to be played, 

the parts of the mechanism occupy the posi 
tions in which they are indicated nore particu 
arly in FigS. 2, 39 and 48, and When condi 
tioned to play the left side of a record, the 
mechanism occupies the position in which it is 
indicated in Fig. 44. 
The lever 550 is pivotally mounted for nove 

ment about a shaft 554 mounted in the player 
arm casting 0. The upwardly extending arm 
556 carries a roller 556 adapted to follow cam 
348 and to enter the recesses 352 and 354. The 
lever 550, it should be noted, is centered by a 
spring 560 Secured to a central arm 562 of the 
lever, and to Wall 508 of the player are casting 

0. The Spring tends to move the lever to a 
position wherein the roller 558 is on a line con 
necting cam shaft 322 and the shaft 554. 
The slide bar 552 is operatively connected to 

the downwardly extending arm of lever 550 by 
a bell crank 566 (see Fig. 49) having a bifurcated 
end 568 through which the lower end of the arra 
564 extends. The bell crank pivots about a pin 
50. The slide. bar 552 is pivotally secured by a 
pin 572 to the bell crank. The slide bar is locat 
ed immediately below a ledge 54 extending 
CrOSSWise of the cradle and it is guided in its 
movement by a pin 576 secured to the ledge and 
passing through a slot 58 on the side bar. 
The slide bar is operatively connected to the 

player arm by a pair of upstanding spaced apart 
lugs 580 preferably formed integrally with the 
slide bar and adapted to engage a plate 532 ex 
tending therebetween sand secured to the lower 
end of the player artin and preferably to the 
counterweight 538, See, for example, Figs. 48 
and 49. 
The movement of the player arm by the shift 

ing mechanism is facilitated by means prevent 
ing undue movement of the player arm and also 
to give it an upward component of movement, 
whereby the support 504 may be more readily 
moved from one of its two positions to the other. 
Referring now more particularly to Figs. 46 and 
50, the means referred to includes a generally 
semicircular plate 584 secured to the underside 
of the player arm-preferably to the underside 
of the counterweight 538, and a roller 586 se 
cured to the cradle. The roller is actually se 
cured to the cradle counterweight 522 and it is 
located Substantially in alignment with the piv 
otal axis of the player arm support 504 so that 
when the slide bar is moved in opposite directions 
in response to the rotation of the camshaft in 
opposite directions, the roller is engaged by the 
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géal-d'cular pate. E34 wine:reby is player &ign. 
is iboth Sloved sidewise sac ited by the move 
ineai, of the slicise her, 
Tag piate and roller siso act, as an overcenter 

device for positioning the lower end of the player 
Efir as the support 584 is noved beyond its cen 
tar position. As a resuit the plate 532 is always 
33p&ced for the siniting iugs 53 to provide 
Space for the required movements of the player 
8. 
The slide bar 632, it might be mentioned at 

this point, is also utilized to control the amount 
of bias urging the pickup means from its initial 
playing position into the playing grooves in re 
Sponse to the direction of rotation of the motor 
and the location of the pickup means. More bias 
is applied when the pickup means is on the right 
side, whereat the record grooves rotate in a di 
rection tending to move the player arm away from 
the record grooves. On the left side, where the 
direction of rotation is such that the pickup 
means is urged toward the center of the record, 
less bias is placed upon it. 
Mechanism for moving the pickup means into 
died out of engagement with a record in play 
ing position. 

The player arm is movable in a plurality of 
directions. One of these is the movement of the 
player arm and pickup means toward and away 
from a record in playing position, the movement 
toward a record occurring when a record is to be 
played and a movement away from the record 
after the record has been played. These move 
ments are controlled by means including the 
previously referred to gami 340, best illustrated 
in Fig. 38, and a lever 590 having a pair of spaced 
apart arms 592 and 594 connected by a cross 
piece 596 and adapted to cooperate with the 
player arm when the latter is in position to play 
the right and left hand sides of records, respec 
tively. The lever is pivotally movable about the 
shaft 554 and it is urged in a counterclockwise 
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direction by a spring 598 to maintain a cam fol 
lower roller 600 in continuous engagement with 
the cam 360. The roller is mounted at the upper 
end of Bn upwardly extending lever arm 602. 
The lower front ends of arms 594, which pro 

ject downwardly, are provided with opposed cam 
Surfaces 804 adapted to engage rollers 606 secured 
to opposite sides of the player arm and thereby 
control the movement of the player arm toward 
and away from a recordin playing position. Un 
der nonplaying conditions, the cam 340 holds the 
lever 590 in its lowermost position Whereat One 
or another of the arms 592 or 594 engages the 
roller 606 positively to maintain the player arm 
at its farthest position away from playing posi 
tion. After a record has been transferred to the 
playing position, the roller moves inWardly down 
the fall 346 of cam 350 and the lever 590 is raised, 
whereby the player arm is released and one or the 
other of the biasing springs 562 or 544 resiliently 
urges the player arm to engage the record. After 
a record has been played, the lever 590 is de 
pressed and the player arm is positively moved 
out of engagement with a record. 

Mechanism for positioning pickup means at ini 
tial playing position 

The mechanism for positioning the pickup 
means at the initial playing position includes 
means for latching the cradle supporting the 
pickup means to positioning means, which atch 
ing means is released to free the cradle and pick 
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up means when a record is to be played so that 
the pickup means may readily follow the playing 
grooves of the record. After the record has been 
played the cradle is again latched to the posi 
tioning means whereby the pickup means is posi 
tively returned to and positioned at its initial 
playing position for 12' records. The pickup 
means is positioned at the initial playing position 
for 10' records by means controlled by the record 
transfer mechanism. 
The pickup means is returned to the initial 

playing position for 12' records by the downward 
movement of the lever 590. The lever carries a 
roller 60 at its rear end-more particularly at 
the rear end of arm 592, adapted to engage a 
plate 62 fixedly secured to the cradle in adjusted 
position by a pair of screws 64, as best illus 
trated in Fig. 44. When the lever is depressed, 
the roller engages plate 62 and moves the cradle 
in a clockwise position a distance Sufficient to in 
sure that it will be latched to the positioning 
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means after the playing of both the large and 
Small sized records. 
The positioning means includes a positioning 

plate 616 (see Fig. 25) pivotally secured to the 
carriage and pivotally supporting a movable 
latch plate 68 cooperatively associated with a 
latch plate 620 secured to the cradle in adjusted 
position. Referring now more particularly to 
Figs. 25 and 44, it may be noted that the latch 
plate 620 is secured to the outer side of the right 
cradle wall 52. The rear end of the plate is bi 
furcated and pivotally secured for movement 
about the pivotal axis defining means of the 
cradle. The forward end is provided with a slot 
622 through which extends a screw 624 for hold 
ing the latch plate in its adjusted angular posi 
tion. The latch plate is provided with a latch 
defining groove 626 facing the pivotal axis of the . 
cradle. A transversely extending pin 628 is pro 
vided on the plate above the groove for COOpera 
tion with the means for biasing the pickup means 
into the initial record grooves, in a manner to be 
described in greater detail shortly. . 
The cradle is operatively connected to the posi 

tioning plate 66 by the latch plates S8 and 
620. The former has a downwardly extending 
arm 630 with a transversely extending flange 632 
constituting a latching finger adapted to enter 
the latch defining groove 626 thereby to latch 
the plates 66 and 68 together. 
The movable latch plate 68 is pivotally secured 

to the positioning plate 66 as by a pin 634. It 
is biased in a clockwise direction by a spring 636 
secured to a rearwardly extending arm 638 Of the 
plate and to the positioning plate 66, the relative 
movement between the two being limited by a 
stop arm 640 extending to the right from the 
movable plate and adapted to engage a down 
wardly extending arm 642 comprising part of the 
positioning plate. 
The latching and unlatching of the latch plates 
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68 and 620 is under the control of the cam 
operated lever 590. The lever is provided with 
a ledge 644 (see Fig. 49) extending to the right 
from arm 592 and located below and adapted to 
engage a screw 646 adjustably mounted upon a 
flange 648 extending transversely from the mov 
able latch plate 68. The ledge and adjusting 
screw are so located relative to each other that 
the cradle is unlatched at a time when the lever 
590 is near its uppermost limit of movement so 
that the player arm is free to follow the record 
grooves only after it has been properly posi 
tioned. 
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The positioning plate 66 determines the lo 

cation of the player arm for both 10' and 12' 
records. The plate is normally latched into a 
first or 12' record position by a latch lever 650 
(see Fig. 25) having a latch finger 652 at its 
rear end cooperating with a latch defining flange 
654 at the lower end of the positioning plate. 
The positioning plate is mounted for pivotal 
movement about a pin 656 mounted in the cast 
ing 0 and it is urged in a counterclockwise di 
rection by a spring 658 secured to a flange 660 
at the upper end of the plate and to a station 
ary pin 662. 
When a 10' record is to be played, the posi 

tioning plate is unlatched and moved in a coun 
terclockwise direction by the spring 28 to a 
position whereat the pickup means is properly 
positioned at the initial playing position for a 
10' record. This position is determined by an 
adjusting screw 664, engageable by a transverse 
flange 666 at the lower end of the positioning 
plate. 
The positioning plate is unlatched from the 

unlatching lever 650 in response to the size of 
the record being transferred and more particu 
larly in response to the greater angular move 
ment of the record transfer arm occurring when 
a 10' record is transferred. When a 10' record 
is being transferred, the latch lever 650 is moved 
in a clockwise direction by a slide plate 668 hav 
ing a finger 670 at its rear end engageable with 
a downwardly extending arm 672 of the lever 
650. The slide plate 668 is moved forward by 
a shoulder 64 on the transfer arm hub 4 en 
gageable with an upwardly extending end T6 
of the side plate 668. When the slide plate is 
thus moved, the lever 650 is moved about its pivot 
shaft 68 and against the tension of the spring 
680 connected between the latch lever and posi 
tioning plate. 
When the record is returned to the magazine, 

the spring 680 returns both the slide plate and 
latch lever to their initial positions and when 
the pickup means is returned to its initial 12' 
position by the downward movement of the cam 
operated lever 590, the positioning plate is 
again latched to the latch lever 650. 
The slide plate 668 is mounted for sliding 

movement underneath the main carriage casting 
as best illustrated in Figs. 25 and 52, it being 
guided in its movement by a pair of pins 680. 

It will thus be noted that ethe construction is 
such that the positioning plate does not move 
when 12' records are being played but does 
move when 10' records are played and that 
the cradle is always returned to its 12' position 
whereat it is latched by the positioning plate in 
conjunction with the latch plates 68 and 620, 
as previously described. 
Mechanism for biasing pickup means from trial 

playing position to record grooves 
The mechanism for biasing the pickup means 

from its initial playing position on a record into 
the first grooves is characterized by the application 
of a greater biasing force when the pickup means 
is located at the right side of the playing posi 
tion to play the right side of a record, and it is 
equally effective for both sizes of records. The 
biasing mechanism is controlled in response to 
the direction of rotation of the motor and can 
shaft and preferably it is controlled by a portion 
of the player arm shifting mechanism, notably 
by the slide bar 552, which, it will be remem 
bered, occupies two different positions when the 
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player arm is shifted by it to its twe positions 
on opposite sides of the playing position. 
The biasing force is preferably obtained through 

the use of a pair of relatively light wire Springs 
682 and 684 (see Fig. 25), the former of which 
is operative to bias the pickup means into the 
record grooves when the player arm is on either 
side of the playing position, and the latter of 
which is effective only when the pickup means is 
at the right side of the playing position. The 
springs are both secured to the positioning plate 
66 by a pair of lugs 686 and they project toward 
the front of the machine. Spring 682 is provided 
with a generally downwardly extending U-shaped 
portion 688 extending down into abutting rela 
tion with the previously referred to pin 628 Se 
cured to the latch plate 620. The U-shaped 
portion 688 is guided by an apertured flange 
690 extending horizontally from the downwardly 
extending arm 642 of the positioning plate 66. 
This fiange also serves to limit the downward 
movement of the springs and thereby the dis 
tance through which the cradle and player arm 
are moved by the biasing means. 
The spring 684 is simply a straight wire pro 

jecting beyond the spring 682 and the flange 690 
into the path of a vertically reciprocable plate 
692 adapted to be moved upwardly under certain 
conditions to render the spring 684 ineffective. 
The spring 684 acts through the spring 682, the 
latter being provided with a double bend 694 to 
provide a seat for the outer end of spring 684. 
The plate 692 controlling the effectiveness of 

spring 684 is urged upwardly by a spring 69 Se 
cured to the plate near the lower end thereof 
and to the pin 662 secured to casting . The 
plate is latched in its lowermost position by the 
right end 698 of the slide bar 552 when the pick 
up means is positioned to play the right side of 
a record, as indicated best in Figs. 25, 50 and 5i. 
Under these conditions, it may be noted that the 
end 698 of the slide bar projects beyond the wall 
506 of the player arm casting and into a 
groove defined by a U-shaped flange 7te at the 
lower end of the vertically reciprocable plate 
S92. 
The spring 684 is rendered ineffective to exert 

a biasing force upon the pickup means to move 
it from its initial playing position into the record 
grooves when the left side of a record is to be 
played. The plate 692, it will be remembered, 
is urged upwardly by the spring 698 but nove 
ment of the plate is prevented until after the 
pickup means has been placed in initial play 
ing position on a record by a generally rounded 
projection 702 at the underside of the ledge 844 
on the player arm controlling lever 59, which 
projection is best illustrated in Fig. 44. The pro 
jection acts upon a rearwardly extending finger 
704 of plate 692, which is disposed underneath 
the ledge, i.e., to the left of the wall 506, as best 
illustrated in Fig. 51. This projection also moves 
the plate 692 downwardly when the pickup means 
is returned to its initial playing position. 
When the ledge is lifted under the control of 

cam 340, the plate is moved upwardly by the 
spring and a fiange 96 engages the outer end of 
spring 684 and lifts it so that it is ineffective 
to bias the cradle to its initial playing position. 
The plate is guided in its vertical movement by 
a pin 708 and the pin 662 passing through slots 

9 in the plate, as best illustrated in Fig. 25. 
Before passing from the biasing mechanism, 

it might be well to note that it does not become 
effective actually to move the pickup means until 
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the latter has been unlatched from the position 
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ing plate 66 by its engagement of the latch men 
bers 626 and 632 by the upward movement of 
the ledge 644, as previously described. Further 
more, it is equally effective on both sizes of rec 
ords because the Springs are mounted on the 
player arm positioning plate 66. 

The cycling clutch control 

As heretofore indicated, the cycling clutch is 
engaged at all times except when a record is be 
ing played. When a record is being played, the 
clutch is disengaged. The engagement of the 
cycling clutch is controlled by a relay which is 
also used to control the movement of the car 
riage into position to play Selected records and 
the disengagement of the cycling clutch is con 
trolled by the cam assembly. While the relay is 
operated a first time to initiate the playing of 
a record and a second time at the end of the 
playing of a record, only the latter operation of 
the relay has a controlling effect upon the cycling 
clutch. As already indicated, it then effects en 
gagement of the cycling clutch. Inasmuch as 
the clutch is engaged when the playing of a 
record is initiated, the operation of the relay 
at this times does not affect the clutch. 
The combined record selector and cycling 

clutch trip relay, which will hereinafter be re 
ferred to simply as the trip relay, is indicated 
by the reference character 20. It is located at 
the right side of the machine and to the real' 
and somewhat above the can shaft assembly, as 
best illustrated in Fig. 1. It is Secured to the 
carriage by a mounting bracket 722 and has aS 
sociated with it an armature 26 pivotally mount 
ed upon a generally U-shaped support 26 hav 
ing a lower forward extension 728 serving to limit 
downward movement of the armature, in which 
direction the armature is biased by a Spring 3. 
A trip latch 732 is secured to the underside of 
the armature. 
The trip relay controls the operation of the 

cycling clutch through a linkage System includ 
ing a main trip lever, indicated as a whole by 
reference character 738, performing a number 
of functions and having a number of arms or ex 
tensions, a second multiarmed lever indicated as 
a whole by reference character 736 and adapted 
to oscillate a lever 738 operably connected to the 
cycling clutch yoke 268 through a fourth lever 
indicated as a whole by reference character 70. 
These various levers are best illustrated in Figs. 
8 to 11, inclusive, and 26, to which particular 
reference will now be had. 
The main trip lever 734 has an arm 62 . 

adapted to be latched by the latch 32 on the 
trip relay arnature 26 and which is unlatched 
When the relay is energized. Each time the relay 
is energized, the lever 34 is released and moved 
in a clockwise direction, as viewed in Fig. 26, 
about a pivot shaft 744 fixedly secured to the 
carriage wall. In thus moving it effects clock 
wise movement of the multiarmed lever 36 
through a pin and slot connection including a 
pin 46 at the lower end of trip lever 36 and a 
slot, 88 at the lower end of the lever 36, The 
lever 36 pivots about its shaft 750, also fixedly 
secured to the carriage casting 65, whereby the 
bifurcated upper end 752 is moved to effect up 
ward movement of the narrow end 753 of the 
cycling clutch lever 738 which projects through 
an opening in the casting wall. This upward 
movement of lever 38 is utilized to effect en 
gagement of the clutch upon completion of the 
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playing of a record when the trip relay is en- : 
ergized by a player arm trip mechanism to be 
described hereinafter. . . 
The cycling clutch operating lever 38 is re 

turned to its initial position by rotation of the 
cam shaft, an operation that also resets the trip 
mechanism as will be made. apparent shortly. 
The return is effected by one or the other of 
the pins 372 of cam 368 acting upon a generally 
horizontally disposed flanged arm 754 on the 
multiarmed lever 736. The pins move the lever 
T86 in a counterclockwise direction thereby to 
return the cycling clutch lever 738 to its initial 
position, and likewise to return the main trip 
lever 34 to a position to be engaged by the trip 
relay operated latch 732, the return movement 
of the lever 34 being effected through the pre 
viously described pin and slot connection 
7-48. 
The cycling clutch is normally engaged and 

the cycling clutch levers 738 and 740 occupy the 
positions in which they are indicated in Fig. 10. 
The cycling clutchi is biased toward and main 
tained in its engaged position by a wire spring 
756, the free end of which engages the yoke shaft 
operating lever 276. The other end of the spring 
encircles a supporting shaft 758 about which 
the levers 738 and 740 are pivotally movable. 
The other end is also secured to the lever 4, 
as indicated by the reference character 60, 
thereby to bias that lever in a counterclockwise 
direction as viewed in Fig. 10. The lever 70 
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bifurcated end 752 of the lever 73. All that 
happens is that lever 738 is moved clockwise but 
lever 740 is not moved because of the then sepa 
rated parts 778 and 780 of the two levers. How 
ever, when the cycling clutch has been previously 
disengaged by release of the latch 768 during 
the playing of a record, then, when the trip relay 
is energized by the player trip mechanism, the 
upward movement of the bifurcated end 752 
effects engagement of the clutch through the 
clockwise movement of levers 738 and 740, which 
are in abutting engagement through the parts 778 
and 0. - 

It should perhaps be noted further that the 
...trip mechanism controlling the cycling clutch is 
so constructed and arranged relative to the latch 
68 and its actuating pin 770 that the trip mecha 

inism operated lever 36 is not returned to its 
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is operatively connected to the yoke shaft operat 
ing lever 276 by an adjustably mounted screw 
TB2 mounted in a flange 74 at the upper end of 
an arm 766 of the lever 740. 
The lever 740 is latched against movement 

in clutch disengaging direction by a generally 
diamond shaped latch 768 pivotally mounted 
upon a main casting wall above the can shaft 
driving worm wheel 326 which engages the 
flanged generally horizontally disposed arm 789 
of the lever 740. The latch is moved to unlatch 
ing position when the mechanism has been op 
serated to start playing a record by a pin 77 
mounted upon the worm wheel 26 secured to the 
can shaft. 
The cycling clutch is disengaged, when the 

lever 40 is unlatched, by a helical spring 72 
secured to flanges TT and 776 on the levers 40 
and 738, respectively. It will be noted that when 
the lever 740 is unlatched, the spring TT2 is effec 
tive to move lever 740 in a counterclockwise di 
rection and thereby effect disengagement of the 
cycling clutch through, operation of the yoke 

t 274 through the yoke shaft operating lever 
2. 
The cycling clutch is engaged by the upward 

movement of the bifurcated end 52 of the lever 
36 which effects clockwise movement of the lever 

T38. The latter is operatively connected to lever 
740 through a flanged rubber-covered arm 78 
adapted to engage an adjustably mounted screw 
80 on lever 40. 
The latch 68 is biased to return to a normal 

or neutral generally vertical position by a spring 
782, the intermediate portion of which encircles 
the latch supporting pin 784 and the free ends 
of which extend beyond a stationary projection 
786 and a projection 788 constituted by a flange 
on the latch, as best illustrated in Fig. 11. 

It is believed clear, especially from Fig. 10, that 
when the trip relay 720 is operated in response 
to a record selection that the cycling clutch is 
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lower position before the latch 768 is restored to latching position. 
Player arm trip mechanism 

The player arm trip mechanism controls the 
trip relay 750 and, more specifically, it energizes 
the trip relay. The relay is energized Ordinarily 
after the playing of a record, either when the 
player arm 344 moves toward the axis of record 
rotation to a predetermined position or moves in 
a reverse direction-as when it moves into an 
eccentric groove at the end of the playing of the 
record. 
The player arm trip mechanism includes a 

latch operable in response to the player arm 
position and a lever controlled by the latch and 
adapted to close a switch controlling the trip 
relay, and the mechanism will be described with 
particular reference to Figs. 12, 26 to 28, and 46. 
The trip relay T20 is energized by the closure 

of a switch 790 cooperatively associated with a 
pivotally mounted switch operating lever 792 
biased by a spring 794 in a direction to close 
the switch and normally latched by a player arm 
operated latch 796. The latch is adapted to be 
moved in a counterclockwise direction, or lifted, 
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in response to movement of the player arm in a 
reverse direction or up to a predetermined point, 
respectively, as viewed in the respective figures 
by a pawl '98, or a lift plate 800 moving with 
the player arm cradle. The lift plate, referring 
now more particularly to Figs, 12 and 46, is se 
cured to a generally upwardly and rearwardly 
extending bracket 802 secured to the left side of 
the cradle, the plate being adjustable about a 
pivot pin 804 and adapted to be locked in ad 
justed positions by virtue of a pin and slot con 
nection 806-808. 
The pawl '95 is pivotally secured to the bracket 

by the pin connection 806 of the plate. It is 
biased by a spring 80 so as to occupy a posi 
tion whereat its upper flanged end 82 is in 
clined upwardly with its pointed end 84 at the 
highest elevation, as best illustrated in Fig. 12. 
The lift plate and pawl are cooperatively asso 

ciated with a roller 86 and teeth 88, respec 
tively, mounted upon and formed at the under 
side of a rearwardly projecting arm 820 of the 
latch lever 796. When the lift plate moves under 
neath the roller and lifts the arm 820 as a re 
sult of the inward movement of the player arm 
to a particular point, the latch lever is moved 
in a clockwise direction, as viewed in Fig. 12, Ol' 
in a counterclockwise direction as viewed in Figs. 
26, 27 and 28. It is moved in the same direction 
by reverse movement of the player arm when the 

not operated by the upward movement of the pointed end 84 of the pawl is in engagement 
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with the teeth 88. When the player arra moves 
toward the center of the record in playing posi 
tion, the pawl ratchets over the teeth, but when 
the player arm moves in the reverse direction the 
pointed end 814 engages the teeth and moves the 
latch lever. 
When the latch lever is moved, as described 

above, it releases the switch operating lever 92 
with the result that the latter is moved by Spring 
794 in a counterclockwise direction, as viewed in 
Figs. 26 to 28, to close the switch 90. The latch 
lever has a downwardly extending arm 82 nor 
mally engageable with a latching shoulder 824 
formed intermediate the ends of the horizontal 
arm 826 of the switch operating lever. The 
switch operating lever is pivotally movable upon 
a shaft 828, it being urged in a counterclockwise 
direction about the shaft by the spring 794. A 
relatively high projection 330 is provided on the 
lever 92 so that the lever will not be freed from 
arm 822 during cocking of the trip mechanism, 
as will be described shortly. The Switch Oper 
atting ever is also provided with a generally 
downwardly inclined arm 832 engageable by a 
pin 834 upon the main trip lever 38 during the 
cocking operation. The pin is mounted inter 
mediate the ends of a generally horizontal arm 
836 forming part of the main trip lever. 
A dashpot 838, including relatively movable 

parts 840 and 842, secured to the arm 836 and 
the carriage casting 65, is provided to retard 
movement of the main trip lever-34 and thereby 
minimize the noise made by the apparatus. 
The player arm trip mechanism is cocked 

upon the transfer of a record. The effective 
cocking operation occurs when the record is be 
ing transferred from the playing position to the 
magazine. A similar cocking operation occurs 
when the record is being transferred to the 
playing position, but this does not ordinarily 
have any effect on the trip mechanism because 
it has been previously cocked. However, the 
second cocking operation insures that the player 
arm trip mechanism will be cocked. 
With the apparatus conditioned for carriage 

travel, the player arm trip mechanism is cocked 
as indicated in Fig. 26. The downwardly ex 
tending latch arm 822 of the latch lever 9 is 
on top of shoulder 824 in the Switch operating 
ever 792 and against the shoulder 83t. When 
the trip relay 28 is energized in response to a 
selected record, the main trip lever 34 is re 
leased as heretofore indicated. The pin 836 on 
the horizontal arm 836 of this lever moves the 
switch operating lever 792 in clockwise direction, 
the pin engaging the downwardly extending artin 
832, as indicated in Fig. 27. The clockwise nove 
ment of the ever 92 serves no useful function 
at this time except in the event the trip arm 
mechanism had been uncocked for SOme reaSOI 
or another. The end of the horizontal arrin 826 
of lever 92 moves away from the Switch 98, 
which is a normally open switch. When the 
record is ready to be played, the player errn trip 
mechanism occupies the position in which it is 
shown in Fig. 28, which is the same as that of 
Fig. 26-the pin 836 being displaced from the 
arm 832 of the switch operating lever 92 to 
condition that lever for movement in a counter 
clockwise direction to close the trip relay coin 
trolling switch 79 when the latch lever 96 is 
moved in a counterclockwise direction either by 
the lift plate or the pawl. When this occurs, 
the arm 822 is moved off the shoulder 826 of the 
switch operating lever 92 and the latter is in 
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mediately moved in a counterclockwise direction 
by its spring 794, whereupon the switch T90 is 
closed and the trip relay energized. 
When the trip relay is energized after the 

playing of a record, the cycling clutch is engaged 
in a manner heretofore described in detail. At 
the same time, the main trip lever 34 again 
moves in a clockwise direction to move the Switch 
operating lever in the same direction, whereby 
the latch lever 96 is gravity biased back against 
the shoulder 83-to its initial position. 

The cam operated and Safety trip mechanisms 
and double clutch control 

The can operated or main trip mechanism, 
the Safety trip mechanism and double clutch 
control will next be described with particular 
reference to Figs. 2, 22, 23, 24, 26, 27 and 28. 
The cam operated trip mechanism is arranged 

to control and to effect the vertical movements 
of the double clutch member between its carriage 
driving and can assembly driving positions. The 
control is such in the main that the clutch is 
shifted upwardly into cam driving position when 
the record transfer arm is in alignment with a 
selected record and is shifted downwardly when 
the record has been played and returned to the 
nagazine and after the transfer arm has been 
properly returned below the magazine so that it 
can be moved longitudinally. 
Means operable by the can means is utilized 

to control the trip mechanism so that the mov 
able clutch member cannot be shifted down 
Wardly to move the Carriage until the can means 
has reached a certain point. This means, called 
a safety trip mechanism, is provided to prevent 
the shifting of the clutch into carriage driving 
position in the event a record is not properly . 
returned to the magazine. For instance, if a 
record should be accidentally or otherwise left 
in an intermediate position where it would be 
struck by and perhaps broken by movement of 
the carriage, the clutch is prevented from being 
shifted downwardly and the cycling mechanism 
is operated through another playing cycle in 
volving the return of the record to the playing : 
position and a renewed effort to return the record 
to the nagazine. 
The novable double clutch member is moved 

vertically by a clutch operating lever indicated 
as a whole by reference character 850 pivotally 
mounted on the pivot shaft 50 alongside (to the 
right) of the multiarned lever 36, with the main 
trip lever 34 disposed between the two, as best 
illustrated in FigS. 26 to 28, inclusive. The clutch 
operating lever includes a forwardly extending: 
arm 852 which is pivotally connected to the upper 
end of the vertical clutch shifting lever 24, as 
by a pin 853. 
The double clutch member is shifted upwardly 

through the lever 850 when the trip relay 720 is 
energized in response to the selection of a record. 
The lever 85 is moved upwardly by resilient 
means, and the motor, if need be, and is main 
tained in its upper position by the can 368. The 
resilient means for moving the lever 850 up 
wardly includes a Spring 856 secured to a rear 
wardly extending arm 836 of the main trip lever 
34 and to a flange 858 formed integral with a 

trip mechanism mounting bracket 860. The 
spring urges the trip lever 33 in a clockwise di 
rection but it will be remembered that movement, 
in this direction is prevented by the latch 32 
mounted on the trip relay arrnature 2. When 
the trip relay is operated in response to a record 
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selection, the trip lever 734 is moved by the spring 

clockwise from the position in which it is 
illustrated in Fig. 26 (the home or carriage 
traveling position in which the double clutch is 
at its lower position). In so moving, the top 
lever moves the clutch shifting lever 850 in a 
clockwise direction through the multiarmed ver 

which has a generally upwardly and rear 
wardly extending arm 862 having a flange 6 
disposed beneath an intermediate portion 86 of 
the lever 850. Thus, when the trip lever 34 is 
released, the lever 736 is moved in clockwise di 
rection about its pivot shaft 750 through the 
pin and slot connection 46-48 and the flange 

moves the clutch shifting lever 850 in a 
clockwise direction. The lever 850 is connected 
to the lower arm T54 of lever 73 by a spring 868 
which is utilized to effect the downward move 
ment of the clutch, it aiding gravity to do this. 

Fig. 27 illustrates the positions of the various 
mechanisms immediately after the operation of 
the trip relay T20 in response to a record selec 
tion. The double clutch has been shifted to its 
upper or cam shaft driving position and it is 
maintained in this position after the cam as 
sembly starts to rotate by the cam 368, the larger 
diameter portion of which engages a roller 80 
mounted on the horizontal forwardly projecting 
arm 852 of the clutch shifting lever 850. 
The cam and roller also insure that in the 

event the spring does not position the carriage 
and shift the clutch, then the power of the motor 
is utilized positively to move the double clutch 
into complete engagement to drive the can as 
sembly and positively to locate the carriage with 
its record transfer arm directly below the Se 
lected record. The motor drives the can aSSern 
bly and cam 368 moves the double clutch shifting 
lever 850 upwardly, thereby simultaneously to 
effect further upward movement of the clutch, if 
necessary, and positively to move the bell crank 
32 through which the positioning roller 4 is 
moved into the grooves in the detent wheel 2. 
The cam 368 and roller 8 O also prevent down 

ward movement of the double clutch when the 
trip relay 2 is energized after the playing of a 
record, as will appear more fully shortly. 
As the cam assembly continues to rotate (in a 

counterclockwise direction for the playing of the 
left side of a record) with the roller 80 on the 
rise of cam 368, the trip mechanism is recocked 
and the cycling clutch is disengaged when the 
cam shaft reaches the position shown in Fig. 28. 
In recocking, it should be noted that the flange 
864 is displaced from the intermediate portion 
8GB of lever 850, as illustrated in Fig. 28. 
Assuming for the purpose of the present de 

scription that only the left side of a record is to 
be played, then when the trip relay is operated 
upon completion of the playing of a record, the 
cam continues to rotate in counterclockwise di 
rection back to its initial position of Fig. 26. 
Shortly before reaching this position and at that 
position, the roller is above the fall 370 in can 
368, thus conditioning the clutch lever 850 for 
downward movement by spring 868 to shift the 
double clutch to its lowermost or carriage driving 
position. Incidentally, if the right-hand side of 
the record is to be played after playing the left 
side of the same record, the driving motor and 
cam are reversed before the initial position is 
reached by the depression 364 on cam 62, in a 
manner which will be described hereinafter. 
When the cam assembly reaches its initial pO 
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if the record has been properly returned to the 
magazine, by the upward movement of a cam 
operated trip lever 872 having a forwardly ex 
tending arm 873 adapted to lift a trip mechanism 
latch lever 874 located above the front end of 
the arm. The arm 873 is raised or moved in 
clockwise direction when the cam 362 returns to 
its initial position by the projection 366 on the 
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cam, which engages a projection 878 extending . 
downwardly from an intermediate portion of the 
arm 873. The lever 872, it may be noted, is 
pivotally mounted for movement. On the shaft 
828, and biased toward cam 362 by a spring 875 
connected between it and lever 850. 

Safety trip mechanism 
The safety trip mechanism is so constructed 

and arranged that the operation of the trip 
mechanism latch lever 874 by the cam 362 and 
lever 872 will not result in the downward shifting 
of the double clutch unless the record is properly 
returned to the magazine and the transfer arm 
38 has been moved below the records in the 
magazine. In other words, the carriage cannot 
be moved unless it can be moved without damage 
to the records or to the apparatus. 
The safety trip mechanism includes, in addi 

tion to the latch lever 874, a clutch latching 
lever 880 (see especially Figs. 22 and 23) adapted 
to prevent the downward movement of the clutch 
shifting lever unless it is released, a record Safety 
trip lever 882, adapted to be moved into the 
plane of record transfer movement and which 
is prevented from moving a sufficient distance to 
permit unlatching of lever 880 unless the record 
is properly returned to the magazine, a resilient 
spring arm 884 secured to and movable with the 
record transfer mechanism and actuating the 
lever 882, and a lever 886 correlating the record 
safety trip lever with the cam operated trip lever 
84 and the clutch latching lever 880. 
The levers 874, 880, 882 and 886 are all 

mounted upon a bracket 888 secured to the back 
side of the main carriage casting, as best illus 
trated in Fig. 22. Levers 874 and 880 are piv 
otally mounted upon a shaft 890 mounted in the 
bracket and the levers 882 and 886 are pivotally 
secured to a shaft 892 also mounted on the 
bracket. 
The various levers occupy the positions in 

which they are indicated best in Figs. 22 and 23 
when the double clutch is in its down position 
conditioned to drive the carriage along the rec 
ord magazine. At this time the record transfer 
arm 38 is below the record magazine, to which 
position it has been returned by movement Of 
the transfer arm operating sector gear 2, 
which is then at the limit of its movement in a 
clockwise direction. At this limit its upper side, 
the side to which spring arm 884 is secured, is 
at its highest position. : 
The safety trip lever 882 is moved into the 

path of movement of a record in its transfer 
movement at a time when the record has been 
substantially returned to the magazine by the 
sector gear associated with the transfer mecha 
nism; and conversely, to move the lever out of 
the path of movement of a record when a record 
is being transferred to the playing position. The 
sector gear is thus operatively connected to the 
safety trip lever 882 by the spring arm 88 
which is secured to a projection 894 at the upper 
side of the sector gear. A spring is used so that 
the transfer mechanism may move to its limit 

sition, the safety trip mechanism in unlatched, position even though the safoty trip lever is pre 
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wented from moving its normal distance, as by 
an improperly returned record. Under these 
conditions the spring 88 simply yields. The for 
ward end of the spring is operatively connected 
to a short generally horizontally projecting arm 

of the safety trip lever, and more particu 
larly, by a screw 98 adjustably mounted in the 
arm 9 properly to correlate the parts. 
The safety trip ever 2 includes a generally 

upwardly extending arm 900, the upper end of 
which is movable into the path of transfer 
movement of a record. A rubber button 2 is 
mounted at the upper end of the arm to prevent 
damage to records which may be engaged by the 
ar. The lever 2 is biased to move out of the 
path of record transfer movement by a spring 
90 connected to the arm DD and to the clutch 
latching lever 889, m 
The correlating or intermediate lever 88s is 

adapted to be actuated by the safety trip ever 
82, but only in the event the lever is permitted 

to move into the path of movement of a record. 
In the event a record is not properly moved, the 
lever 82 is not moved a sufficient distance to 
move lever 886. In this event, the latching lever 
it is not unlatched by the safety trip lever 82. 
The safety trip lever 882 is operatively con 
nected to the intermediate lever 88s through the 
short arm 96 and a flange SS formed at the 
upper side of a short arm 93 of ever 888. The 
short arm 896 and fange are so constructed that 
the flange is not engaged and moved in the event 
the safety trip lever 82 is prevented from now 
ing by an improperly returned record. 
The intermediate correlating lever 986 is 

latched by the can operated latch lever 4 and 
it in turn latches the cutch atching ever se. 
The lever 874 has an upwardly extending finger 

adapted to engage a generally vertieai flange 
92 on lever 886 when a record is being played. 
When thus latched during the playing of a rec 
ord, the adjacent straight end 94 of the clutch 
latching arm lever 8 is located below the 
flange 92, to which position it is biased by the 
spring 90. The trip mechanism latch ever 8, 
it may be mentioned, is biased into latehing po 
son by a spring 90 secured to it and to a flange 
98 on the mounting bracket 88. 
The clutch latching lever B has a fanged end 

92 adapted to latch the clutch operating ever 
in its upper position during the playing of a 

record, as best illustrated in Fig. 28. The 
flanged end engages a screw 922 adjustably 
mounted on a flange 824 located at the front end 
of the ever . 
As already indicated, the can operated and 

Safety trip mechanisms occupy the positions in 
which they are shown in Fig. 23 when the double 
clutch is down in carriage driving position. 
When the clutch is shifted upwardly as a result 
of the operation of the trip relay 728, the lever 

is moved up in a manner previously de 
scribed. As a result the screw 922 at the end of 
the clutch shifting ever 850 is moved away from 
the flange end 92 of the clutch a lever 
8. The latter immediately is rotated in a 
clockwise direction about its pivot shaft 9 by 
the spring 90 to a position whereat the end 94 
thereof is below the latching fange 92 at the 
upper end of the intermediate ever 886. When 
the record is transferred toward the playing po 
sition, the spring arm 884 moves downwardly 
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an 8 and Emoves it counterclockwise to a 
position whereat the arm is atched by the 
end. 99 of lever 94 and the end 94 of, the 
clutch latching ever B is latched below the 
fange 2 of ar. , . . . . 
After the playing of a record and when the 

return of a record to the magazine has been 
completed, the can operated trip lever:872 is 
lifted by the projection 3 of can 362. Assume 
ing that the record has not been properly, re 
turned to the magazine, then the flange 92 of 
arm Be retains lever 874 in its latched position 
underneath the flange 92. Consequently, the 
Eiged end 92 of ever 84 which engages the 

is Screw 922 at the front end of the clutch shifting 
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ever BSD prevents the latter from moving 
down to shift the double clutch into the carriage 
driving position. Assuming, however, that: a 
record is properly returned to the magazine, 
then the safety trip lever 892 is moved to the 
position in which it is shown in Fig. 23 by the 
spring arm 884. The intermediate lever 386.is 
moved by the lever 882 until the backside of 
fange 92 strikes the finger et and, finally, 
When the lever 82 lifts the end of . ever 34 
thereabove to depress the finger 8, the leyer 
88 is unlatched to enable the clutch shifting 
lever 85 to shift down and to move the double 
clutch to its lowermost position. - 

Cam operated switch 
A car operated Switch indicated as a whese 

by reference character 93, constructed as an 
asserably with the player arra trip switch 3, 

4. 

50 

is provided for the purpose of controlling-te 
raotor to effect the playing of the right site of 
a record after the left side of the same record 
has been played. The can operated switch-aise 
prevents the reversal of the motor when the left. 
side of tae record is being played. The mander 
in which this is accomplished will be deseidbed 
hereinafter in coinction with the electrical cir 
cuits embodied in the machine but the physical 
construction of the switch and its operating 
Ineans will be described at this point. : : - ' ' ' 

the can operated switch is operated by a rear. 
wardly extending arra. 932 of the can operated 
trip lever 82, see Figs. 26 to 28 and 53, which 
has a transverse flange 93 engaging a festible 
Switch actuating a 35. . . . . . . ; 
The playing of the right side of a record after 

the left side of that recordi has been playe is 
effected through a circuit including a-pair of 
switch blades 938, one of which is fixedy secret 
to the actuating airin 83. The switch is neir 
Finally open and is closed only when the letter 
82 moves to its init in a counterclockwise direc 
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and the spring 904 moves the safety trip lever 
arm out of the path of movement of the 

tion, which it does when the projection. S3 
thereo. fails into the recess3S in the cari 382. 
The switch 38 is effective to exert a control 
function-namely, the energizing of a reversirag 
relay 90, only whea the left side of a recordinas 
been played and the cana shaft is rotating tie 
Second 180 of its movement in a counterclockie 
Wise direction. The lever 32 also neves faté 
the depression 35 when the right side: of aires 
ord is to be played, but such movement exerts 
no control function because the reversing relag 
9 was previously operated and latched in opege 
atting position in a nanner to appear shortly...: 
. A record pair of cam operated switchblades 
2 is utilized in the selection of the right sides 

of records for playing and for preventing the 
reversal of the notor when the left side ef a 

record. The arm 900 engages the flange 92 of record is being played. One of the switch blades 
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is operatively connected to the lever s 2 by a 
switch operating block 9 a connected to the blade. 
The switch blades 942 are normally closed to 
condition a selector circuit for completion when 
the right side of a record is selected for playing. 
In other words, the switch blades 942 are in 
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engagement when the lever 872 is at the limit 
of its movement in clockwise direction, i. e., when 
the projections 366 and 878 are in engagement. 
At all other times the switch is open. 

Clutch controlled suitch 
A clutch controlled switch, indicated generally 

by reference character 950 is provided to per 
form a number of functions. One of the func 

0. 

5 
tions is to complete a holding circuit to main 
tain the motor energized long enough to com 
plete a record playing and transfer cycle in the 
event a main manually operable control switch 
952 is operated to its "off" position during the 20 
transfer or playing of a record. Another func 
tion is to complete a circuit to the reversing relay 
when the right side of a record has been selected 
for playing when the double clutch shifts up in 
response to the selection of the right side only 
or during the time the clutch is up when the 
right side is played after the left side. A third 
function is the completion of a circuit to enable 
the playing of a record to be repeated. 
The switch 950 is operated by the upper flanged 

end 954 of an upwardly extending arm 956 of 
the clutch actuating lever 850. The switch in 
cludes three pairs of switch blades through which 
the three above specified functions are performed. 
The holding circuit is completed when the 
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SS clutch is in its upper position through the nor 
mally open switch blades 958, one of which is 
operatively connected to the flange by a switch 
operating abutment 960. 
The right side Selection circuit is controlled 

by the pair of normally open switch blades 962, 
which are adapted to be closed when the clutch 
is in its upper position. When the right side 
only of a record is selected, a circuit is completed 
to the reversing relay 940 upon the closure of 
the switch blades 962. When the right side is 
played after the left side, the switch blades 962 
are already closed but the energizing circuit for 
the reversing relay 940 is completed through the 
cam operated switch blades 98. One of the 
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switch blades 962 is operatively connected to the , 
switch operating lever arm through an insulating 
block 964 secured to one of the switch blades 962. 
When the playing of a record is to be repeated, 

the trip relay is operated when the clutch shifts 
down, thereby immediately returning the clutch 
to its upposition. he relay is energized through 
a circuit including the two normally closed switch 
blades 966, one of which is operatively connected 
to the lever arm 956 through an insulating block 
968. 

Reversing relay latch. 
In order to prevent deleterious and undesired 

results from taking place because of power fail 
ures when the right side of a record is being 
played-i. e., when the reversing relay 940 is 
energized, the latter is mechanically latched in 
its operated position. It is preferred that the 
latch be controlled by the clutch and specifically 
by the upwardly extending arm 956 of the clutch 
operating lever 850. 
The reversing relay latch is indicated as a 

whole by reference character 970. It is pivotally 
mounted between its ends upon a pivot shaft 97.2 
and it is urged in a clockwise direction by a bi 
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asing spring 98 secured to it, and a gyrite as 
Serily notating plate 6. The etch is held 
is unlatching position when the double clutch 
is dowg in its carriage driving position and 
against the force of the spring by a fanged arm 
378 on the upper arm 956 of the lever 850, which 
engages the fanged upper arm 989 of the latch 
ing ever. When the clutch is moved up, the 
latching lever is urged in latching direction by 
the spring 9. 
The reversing relay is latched when the clutch 

is in its upper position and the reversing relay 
is energized, even nomentarily. When the relay 
is energized it operates and moves its armature 
982 downwardly with the result that the armature 
is latched by the latching shoulder 984 which 
moves over a latch arm 988 projecting from the 
armature. 

The reversing relay 
The reversing relay 940 and its armature 982 

are mounted as best illustrated in Figs. 26 to 29 
upon the mounting plate 976 to the rear of the 
main carriage casting. The arrnature is piva 
otally mounted upon a supporting bracket 990 
which also supports, above the armature, a 
double pole, double throw reversing switch 992. 
In One position of the reversing switch the motor 
50 is rotated in One direction and in the other 

the motor is rotated in the opposite direction. It 
may be noted that the switch is actually con 
structed with the two parts alongside each other 
rather than above as in Fig. 53, the two parts 
being, however, shown above each other in the 
latter figure better to illustrate the circuit con 
nections. The armature is operatively connected 
by a vertically extending switch operating arm 
994 to the movable switch blades 996 and 998. 
The switch blades are biased into the positions 
in which they are illustrated in Figs. 26 to 29 and 
Fig. 53 by a spring OO secured to the relay 
mounting bracket and armature. 

Carriage reversing switch 
The carriage is moved in opposite directions 

by the motor. One of these directions, move 
ment to the right, is the playing direction while 
the other direction, from right to left, is the re 
turn or nonplaying direction. The carriage re 
versing Switch not only controls the direction of 
the motor but it also renders inoperative the 
record selector mechanism when the carriage is 
traveling in its nonplaying direction. 
The direction of motor rotation is controlled by 

the reversing relay 940 which is in circuit with the 
carriage travel switch. 
The motor is reversed at the limits of move 

ment of the carriage by a motor reversing switch 
indicated generally by reference character 002 
mounted upon the plate 976 to one side of the 
reversing relay. The Switch may, take various 
forms and it is preferably of the snap action type 
operable by a downwardly extending arm 004. 
The switch operating arm is moved between its 
two positions upon engagement with spaced apart 
arm engaging abutments 006 and 008 located at 
the right and left-hand ends of the rear hori 
ZOntal Support 20, as illustrated in Figs. 3 and 29, 
respectively. The switch includes a pair of mov 
able switch blades to and O2, see Fig. 53, 
controlling the selector and reversing relay cir 
cuits. - 

The record selecting mechanism 
The record selector mechanism will be de 

scribed in connection with Figs. 6, 30 to 33, and 
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53. The selector mechanism and associated con 
trols are so arranged so that either or both sides 
of a selected record or records can be played. If 
only one side of a record is selected for playing, 
that side is played; and if both sides of the same 
record are selected, then the two sides are played 
in sequence without any travel of the carriage, 
the left side being played first and then the right 
side. 
The selector mechanism is characterized by the 
provision of a plurality of record selector ele 
ments 20, preferably arranged immediately be 
low the records to which they correspond, and 
each being operable into four positions. These 
lector elements are normally in a nonselecting 
or off position in which they are illustrated in 
the various figures. From the of position they 
are moved into a first selecting position indi 
cated in phantom and by the reference character 
822 (see Fig. 30) for playing the left side of a 

record. In a second selecting position, indi 
cated by reference character 024, both sides of 
a record are selected for playing, and in a third 
selecting position indicated by reference char 
acter 028, only the right side of a record is se 
lected for playing. 
The selector elements are mounted for angular 

movement upon a shaft 028 in spaced apart 
relation. In order to facilitate the positioning 
and holding of the Selector elements in their 
various positions, each of the elements is pro 
vided with four positioning grooves fo3D located 
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at its lower side. The elements are resiliently 
held in their various angular positions by detent 
springs 032 located below them. The selector 
elements are held in spaced apart relation upon 
the shaft 028 and are also guided in their angu 
lar movements by a series of generally rectangu 
lar slots 034 in the front plate 54 of the selector 
housing, and slots 03B in the rear plate 38 of 
the housing, respectively, as best illustrated in 
Figs. 30 and 31. The rear plate 1038 is a gen 
erally L-shaped plate secured to the front plate 
and to a rear plate foll constituting part of the 
housing for the main switch 952 and other con 
trol switches to be referred to shortly, as best 
illustrated in Fig. 31. The wiring to the switches 
is led through a fitting 042 passing through and 
secured to the rear plate to of the switch 
housing. 
The combined selector and switch housing is 

secured to frame member 8 by the downwardly 
and rearwardly inclined portion 44 of the front 
plate 54, as best illustrated in Fig. 30. The se 
lector housing is covered by the plate 50 while the 
switch housing is covered by a detachable plate 
04B, see Fig. 5. 
The selection of records is facilitated by means 

for indicating the position of the record transfer 
arm relative to the records in the magazine and 
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8 located below the record spaces and corre 

sponding to the selector elements individual to 
the record spaces and formed in a dial plate 58. 
Secured to the front wall 53 of the switch sai 
selector Elechanisa housing. 
The record and record side selection are facili tated by a numbering and coloring arrangement. 

The records are preferably numbered and the 
Selections indicated upon an indicating plate 
969. In addition, the sides of the records of the 

Selections on the two sides are indicated by 
differently colored circles. For instance, the left 
sides may be indicated by yellow circles 062.and 
the right sides by red circles S4. The selector 
element positions are similarly indicated - the 
left side only being indicated by a yellow line 
fest and the right side only by a red line 0. 

f The play-both-sides position of the selector ele 
ments are indicated by the yellow and red lines 

78 and 2. It is thus a simple matter to 
select the desired record and side, and to operate 
the proper selector element into its proper posi 
tion. 
The movable carriage and the record transfer 

arm carried by it are stopped in position to 
transfer and play selected records by control 
circuits adapted to be completed through circuit 
controlling elements mounted at the end of the 
selector bracket B2 and cooperatively associ 
ated with the arcuate inner ends 074 of the 
Selector elements. The circuit controlling ele 
ments are mounted upon a support 6 secured 
to the forward end of the selector bracket 082 
and made of some suitable insulating material. 
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In the illustrated embodiment of the invention 
there are as many circuit controlling elements 
as there are operative positions of the selector 
elements-namely, three, as indicated by the 
reference characters 880, 6082 and 084. The 
circuit controling elements constitute, in effect, 
nowable contact fingers. The element 8 is 
engaged by the arcuate ends of when either 
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the left, right or both sides of a record are 
selected for playing. It, as will be described 
hereinafter, controls, in the main, the stopping 
of the carriage. It is engaged by the selector 
elements in advance of the other circuit con 
trolling fingers and the circuit through it is made 
only momentarily. 
The circuit controlling element 082 is also 

engaged by the selector elements when both sides 
or the right side only is selected. However, the 
engagement occurring therewith when the right 
side only is to be played serves no useful control 
purpose, as will appear hereinafter. 
The circuit controlling element 084 is also 

engaged by selector elements in position to select 
the right side only of the record for playing. 

means for correlating the positions of the selector. 
elements both with the record and the sides of 
records selected for playing. 
The position of the record transfer arm 38 is 

indicated by a light, such as a small electric lamp 
48 detachably mounted within an apertured 

light shielding housing OSO carried at the end 
of a double armed selector bracket 052 secured 
to the movable carriage and moving with it. The 
selector arm 3S is mounted between the arnas 

54 of the selector bracket. The lamp is pref 
erably supplied with power from a low voltage 
SOce. 
The position of the transfer arm is indicated 

The nowable selector contact elements are 
preferably made of spring wire and are mounted 
upon a post 686 in the support S. They are 
given a turn or two about the post in order to 
bias them in a forward direction. The outer 
ends of the contact fingers are provided with 
reverse bends to facilitate movement and engage 
ment with the operated selector elements. The 

O 

outer ends are guided by longitudinally extend 
ing grooves 088 in a guide plate 99.0 made of 
insulating material, having slots 892 through 
which the Selector elements project and are Se 
cured to the backside of the back plate 038 of 
the selector mechanism housing. This construc 
tion is best illustrated in Flg. 32, which also in 
dicates contact finger 080 to be in advance of 

by the illumination of small numbered windows TS the other contact fingers. It is to be noted that 
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when the carriage is stopped, no circuit is com 
reted through the contact finger 080. 

- i. Mute switch 
: The sound reproducing apparatus, which may 
be of any desirable or conventional construction 
and which has not been illustrated, may be muted 
except when a record is being played by a mute 
switch 4094-preferably adapted to be closed when 
the cycling clutch is disengaged. The switch is 
preferably operated, as indicated in Fig. 2, by the 
cycling clutch operating lever 276, the switch 
being, located below and to one side of the lever. 

No-record trip mechanism 
The phonograph is also provided with means 

for operating the trip mechanism automatically 
if the event no record is transferred to the play ing position. The arrangement avoids the neces 
sits of manual operation to continue operation 
otephonograph in the event something should 
happen to cause the movable carriage to stop at 
a position whereat there is no record. 
The no-record trip mechanism includes a no 

record trip switch 0.96 (see particularly Figs. 2 
and 7) controlling the trip relay 720. The switch 
is mounted upon the record stripper 400 below 
the central aperture therein and adapted to be 
closed by a screw 098 adjustably secured to the 
clamping arm 226 in a position such that the 
syitchis closed to operate the trip relay in the 
event the clamping arm moves farther than it 
would with a record between the turntable ele 
ments 222 and 224. The switch is not closed if 
a record is located between the turntable ele 
ments so that the clamping element does not 
move as far as it would otherwise, and as indi cated in Fig. 7. 

... Record reject mechanism 
Fhe phonograph is also provided with means 

for rejecting a record being played or being 
transferred to the playing position, if, in the 
lattér case, operated subsequent to the cocking 
of the trip mechanism. The mechanism includes 
a switch i? f00 controlling the trip relay 720 in 
the raianner hereinafter to be described in greater 
detail. The Switch is operable by a handle O2 
projecting."beyoni the front and dial plates of 
the selector mechanism and switch housing. 
The switch...is spring biased to return to a nor 
mal. dr. off position. 

sa 

Scanning mechanism 
In order to enable the user of the phonograph 

tdinove the carriage to a desired position to 
séect a desired record irrespective of whether 
orihot selector elements corresponding to inter 
metiate records have been operated, means are 
prévided for rendering the selector means in 
effective and for energizing the motor 50 inde 
peridently of the other controls. This means 
includes a switch 104 preferably operable by 
the same handle O2 as the record reject switch. 
When the handle is moved in one direction, 
the record reject switch is rendered effective 
aad when the handle is operated in the opposite 
direction the Scanning Switch is rendered effec 
tive... . . . . . . . 

. . . . . . 'Main control Spitch. 

The main-control switch 952 is operable into 
a plurality of positions from an off position. 
Referring particularly to Figs. 6 and 53, the 
switch may be noted to be of the rotatable type 
adapted to be rotated by an indicating knob 
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06. To place the phonograph into operation, 

the switch is rotated to a first counterclockwise 
position, called a start position. In this posi 
tion the phonograph plays the selected records 
continuously until some manual operation is 
effected. 
In a second counterclockwise position, the rec 

ord Selected for playing is played again. This 
position is called a repeat position. 
The remaining Operative position of the switch, 

called an automatic stop, is the first clockwise 
position of the switch from its of position. In 
this position the selected records remaining un 
played between the then position of the carriage 
and the right end of the magazine are played, 
after which the carriage returns to its home 
position and the main control switch is auto 
matically operated to its of position. This is 
preferably, but not necessarily, accomplished by 
a Switch operating arm fo8 adjustably secured 
to the Outer end of the Selector bracket 052 
and engageable with a pin O, see Fig. 31, 
Secured to an arm 2 fixed to the operating 
shaft of the main control switch 952. When 
the Control Switch is operated to its automatic 
stop position, the return of the carriage to its 
home position automatically returns the control 
switch to its off position thereby to stop the 
operation of the phonograph. It should be 
understood that a separate Switch or relay means 
could be controlled just as well as the main 
control Switch. 

The electrical circuits 
The electrical circuits may be divided into high 

and low voltage circuits, the former of which 
supplies power to the motor 50 and the low 
voltage circuit, and the latter of which supplies 
power to the control. 

High voltage circuits 
The high voltage circuit is broken in the of 

position of the main control switch 952 with 
the result that no power is supplied to the low 
voltage circuit or to the motor. Power is sup 
plied to the motor and low voltage circuit when 
ever the control switch is operated to any one 
of its three operative positions, namely, the start, 
repeat, and automatic stop positions. The . 
Switch includes a movable switch blade 20 
connected by a stationary Switch blade 22 to a 
high voltage power supply conductor 24, which 
together with the other high voltage conductor 
26 may be connected to a suitable source of 

A. C. voltage, such as the usual 110 volt power 
Supply lines. 

In the' off position of the main switch, the 
conductor 24 is connected through a stationary 
contact 28 and conductor 30 to the pre 
viously referred to clutch position responsive 
Switch 958 which, with the aforesaid circuit, 
Constitutes a holding circuit to complete the rec 
ord playing and return cycle when the main 
Switch is operated to its of position after a play 
ing cycle has been initiated. The other side of 
Switch 958 is connected by conductor 32 to a 
conductor 34 leading to the low voltage supply 
ing means and motor. 

In the three operative positions, the motor 
and low voltage supplying means conductor 34 
is connected to the power supply conductor 24 
through other stationary switch blades. In the 
start position the connection is through a switch 
blade 36; in the repeat position the connection 
is through switch blade 38; and in the auto 

  

  



3,583,345 
43 

matic stop position the connection is through the 
switch blade 40. 
The low voltage power. supplying means and 

motor are energized whenever a circuit is com 
pleted by the conductors 24 and 34. The 
low voltage supplying means includes a trans 
former 42 having a primary winding 48 and 
a secondary winding 4. The primary winding 
is connected across conductors 4 and 2 by 
the pair of conductors i. 
The motor 50 is preferably a reversible syna 

chronous motor of the capacitor type. Its re 
versal is accomplished by the reversing Switch 
992 which reverses the connections of motor 
winding 50 to the power supplying lines ff2. 
and 34. The other winding 52 is perma 
nently connected to the adjacent power conduc 
tors through the capacitor 54 which is pref 
erably mounted on the switch mounting plate 
976, see Fig. 29. The terminals of winding 50 
are connected by conductors 56 and 58 to 
the movable blades 996 and , respectively, of 
the reversing switch 992, the stationary switch 
blades of which are connected in known manner 
by conductors 60 and 62 to conductors 34 
and 26. 
An energizing circuit for the motor 59 is com 

pleted by the scanning switch 04 whenever the 
atter is operated. When it is operated, the 
selector circuit is opened by the reject switch 
100 in a manner to be made apparent shortly. 

Consequently, when the scanning Switch is oper 
ated, the motor is energized through a circuit 
independent of the main control switch and the 
carriage is moved by the motor as long as the 
Scanning Switch remains Operated. The scan 
ning switch when operated closes a circuit be 
tween conductors 24 and 4. The circuit ex 
tends through conductor 4, stationary switch 
blade 66, movable switch blade 68 and sta 
tionary switch blade which is connected to 
conductor f4. 

LoD politage control circuits 

The low voltage control circuit includes but 
two relays, these being the trip relay 2 and 
the reversing relay 940. The trip relay and its 
various energizing and control circuits will be 
considered first. 
The trip relay is energized by various control 

means as heretofore indicated. 
The trip relay is energized to stop the carriage 

in position to effect the transfer and playing of 
a selected record. This energizing circuit is com 
pleted through selector elements corresponding 
to the record and the movable contact finger 
080, which contactfinger is engaged by the selec 

tor element in all three of its operated posi 
tions-the circuit being completed only ten 
porarily, as heretofore indicated. This energiz 
ing circuit for the trip relay extends from one 
side 72 of the secondary winding to the trip 
relay through conductor 74 and from the relay 
back to the other side 7 of the transformer 
through a main trip relay conductor 78, con 
ductor 80, the movable contact finger 080, 
Selector element 07 in brief engagement with 
the contact finger in any of the three operative 
positions of the selector element, the detent spring 
032, ground connection f2, the grounded sta 

tionary Switch blade 4 of the main control 
Switch. 952, movable switch blade 8, radial 
arm f 88 of the movable switch blade in engage 
ment with stationary contact 90 in the start 
position or stationary contact f2 in the auto 
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matic stop position, conductor. 694 leading to 
the reject switch stationary contact 8, now 
able contact 88, stationary contact 20, and 
conductors 202 and 204 leading to the movable 

5 blade 12 of the carriage reversing switch (2 
and thence to the transformer. 
Thus whenever the main control switch is in 

either its automatic start or stop position, the 
trip relay is energized whenever an operated 
selector element is engaged by the novs ble cons 
tact finger 988, whereupon the movable car 
riage is stopped with the transfer arm in posi 
tion to effect the transfer of the selected record to and from playing position. 
The trip relay is also operated by the player 

arm trip mechanism when the playing of a record 
has been completed, whereupon the cycling 
clutch is engaged to drive the cana shaft and 
effect the return of a record back toward the 
magazine. Whenever the player arra trip mech 
anism is operated, the trip relay is energized by 
closure of the switch 90 operated by the switch 
Operating lever 92 controlled by the latch leyer 
9. The energizing circuit extends from the 

transformer through the relay and conductor 
i? 78 as heretofore described. It then extends 
through conductor 206 to the switch and 
from the latter to the other side of the secondary 
winding through conductor 208 and the previ 
ously referred to conductor 1204 and switch 2. 
It should, perhaps, be noted that this energized 
circuit does not extend through the main control 
switch 952 so that the trip relay is energized upon 
the completion of the playing of the record even 
when the main Switch is in its off position. 
The trip relay is also energized by the no 

record trip switch 096 which is closed when the 
record clamping arm is moved through more than 
the usual distance as a result of there being no 
record in playing position. This energizing cir 
cuit extends from the secondary winding through 
the relay 20 and conductor , as heretofore 
described, and thence through conductor 2), 
the switch 096, and conductors 298 and 2. 
as heretofore described. This circuit is also com 
pleted irrespective of the position of the main 
Control switch. 
The trip relay 20 is also energizable upola 

the manual operation of the reject switch 98. 
so When this switch is operated, from its indicate 

position in Fig. 53, in a counterclockwise direc 
tion, an energizing circuit is completed for the . 
trip relay. The circuit extends through the relay 
to conductor 8 as heretofore described. It 

55 is completed through conductor 22, stationary 
switch blade 24 of reject switch I, movable. 
switch blade 98, stationary switch blade 20, 
and the heretofore described circuit including 
conductors 202 and 204 and the carriage re 

60 versing switch. 
In order to repeat the playing of a record, the 

main switch 962 is placed into its repeat position. 
In this position an energizing circuit for the trip 
relay is conditioned for completion immediately 

65 the double clutch is shifted down. The result is 
that the double clutch is then shifted back to its 
uppermost position without any forward move 
ment of the movable carriage. The energizing 
circuit for the trip relay is completed through 

70 the conductor 78, a conductor 2 leading to 
the repeat Switch 66 forming part of the clutch 
control switch 95, and which is closed only when 
the double clutch is at its lowermost position, 
conductor 28, the stationary contact 22 of 

75 the main switch engageable by the radial area 
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88 of movable contact 86, a second radial arm 222, in engagement with stationary contact 
82, conductor 94, switch elements i96, 98 

and 200 of the reject switch, conductors 202 
and 24 and the carriage travel switch. 
Control of reversing relay by carriage operated 

- SDitch 
M 

The carriage operated switch foo? either di 
rectly energizes the reversing relay 940 or places 
the latter under the control of the selector mech 
anism. In Fig. 53 the relay is shown under the 
control of the selector mechanism, which condi 
tion obtains when the carriage is moved in play 
ing direction. In nonplaying direction, the car 
riage driven switch 002 is operated to its other 
position in which it directly energizes the relay 
40 and cuts out the selector circuit. 
Referring to Fig. 53, one terminal of the relay 

winding is connected to the secondary conductor 
T2 by conductor (224. The other terminal is 

connected by conductor (226 to the movable 
switch blade OO of the carriage switch. When 
the carriage switch is operated to energize the 
reversing relay, the conductor 226 is connected 
to the other secondary conductor 76 by the 
movable switch blade 00. As a result, the relay 
is energized to operate the reversing switch 992 
to reverse the motor and to drive the carriage 
in nonplaying direction. 

Selection of left side of record only 
When a selector element is operated to select 

the left side only of a record for playing, the act 
uated element is engaged Only by the movable 
contactfinger 080 and this engagement, as here 
tofore described, is of but brief duration. It 
effects the momentary- energization and opera 
tion of the trip relay 72, as heretofore described 
in considerable detail, with the result that the 
double clutch is shifted from its lower carriage 
driving to its upper cam shaft driving position. 
The movable carriage is thus stopped at the Se 
lected record position and the record is trans 
ferred to playing position, played and returned 
to the magazine. 
When the double clutch shifts upwardly, switch 

blades 962 and 966 of the clutch control switch 
95 are respectively closed and opened. The clos 
ing of the switch blades 962 exerts no control 
because switch blades 938 and 940 of the cam 
controlled switch 930 in series with it are in Open 
circuits-no circuits being completed through 
conductors 232 and 234 leading to the unen 
gaged contact fingers, so that the motor reversing 
relay cannot be operated. Should the actuated 
selector element be later moved to engage either 
finger O82 or 084, the reversing relay still would 
not be energized because switch blades 942 and 
938 are open when the cam shaft starts to move. 
However, the later operation of the selector ele 
ment to select the right or both sides of a record 
would result in the playing of the right side of 
the record after the left side was played, when 
the switch 938 is closed, as it is, during the return 
of the record toward the magazine after the 
playing of the left side. 
The closing of switch blades 966 conditions a 

circuit for the previously described repeat opera 
tion. W 

Selection of right side of record only 
Consideration will next be given to the control 

involved in the selection of the right side only 
of a record for playing. When a selector element 
is operated to select the right side only of a record 

8,581,845 
for playing, the selector element engages all three 
movable contact fingers, but only fingers f63. 
and 1084 are effective. Finger 80 operates as 
before to energize the trip relay 720 to stop the 
carriage and to shift the double clutch to its 
uppermost position... When the double clutch 
shifts upward, an energizing circuit is completed 
for the reversing relay 940 through switches 942 . 
and 962 of the can operated switch and clutch 

in control switch, respectively. The energizing cir 
cuit extends from one side of the secondary wind 
ing to the relay through conductors 2 and 
224. From the other side of the relay it extends 

to the other side T. of the secondary winding. 
15 through conductor 1226, switch blade i? of 

the carriage travel switch 02, conductor 228 
to the clutch operated switch blades 962 adapted 
to be closed when the clutch is shifted to its upper 
position, conductor 230, can operated switch 

20 blades 942 which are closed at the time the double 
clutch is shifted upwardly, conductor 22, the 
movable contact finger 084, which remains in 
engagement with the engaged selector element 
020, spring detent 032, ground conductor 82, 

25 the grounded switch blade 84 of the main con 
trol switch, the movable contact 86 in engage 
ment with either of stationary contacts 90 and 
92 of the main control switch, conductor 94, 

switch elements (196, i98 and 200 of the reject 
30 switch and conductors 202 and 204, and switch 

blade O2 of the carriage travel switch, which is 
connected to the secondary conductor 6. 
When the reversing relay is thus operated upon 

movement of the double clutch to its upper posi 
35 tion, it is latched in operated position by the me 

chanical latch 970. It is unlatched only when 
the double clutch is shifted down as a result of 

5 

another energization of the trip relay. The en 
ergization of the reversing relay reverses the 

4 motor so that the turntable is rotated in the prop 
er direction for playing the right side of a record 
and the can shaft is driven in the proper di 
rection (clockwise). Switch 966 is opened by 
upward movement of the clutch, thereby to con 

45 dition the apparatus for the repeat operation. 
Shortly after the camshaft starts to rotate, the 
cam operated switch 942 opens (as a result of 
projection 878 of lever 872 filling into depression 
364 in cam 362) but this has no effect upon the 

50 reversing relay because it is mechanically latched 
in its operated position, as the double clutch 
is in its upper position. Switch 938 is also mo 
mentarily closed to maintain the relay energized. 
After the record has been played and returned 

55 to the magazine and the double clutch shifted 
downwardly, the circuit for the reversing relay 
is broken by switch 962 upon the shifting of 
the double clutch to its lower position and the 
relay armature is unlatched so that the switch 

60 blades 966 open the relay circuit. 
Playing both left and right sides of records 
When a selector element is operated to play 

both the right and left-hand sides of records, 
it is engage first by the moving contact finger 
080 and then the moving contact finger 082, 

, the circuit through the former being made briefly 
but being maintained through the finger 082. 
The circuit through the latter, however, is opened 
at this time because switch blades 938 of the cam 
operated switch are open. . Consequently, the first 
thing that happens is that the trip relay 720 is 
energized just as though the left side only of a 
record was to be played. After the left side has 
been played and the trip relay is operated by 
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the player arm trip mechanism, the cam is ro 
tated in its initial direction (counterclockwise) 
until it has rotated nearly 360°. At this point 
the cam operated switch blades 9 are closed 
by the switch operating lever 82, the projection 
878 of which falls into the depression 34 of can 
352. A circuit is immediately completed through 
the reversing relay with the result that the latter 
is energized to reverse the motor and to effect the 
return of the record back to playing position and 
the shifting of the player arm to play the right 
side of a record. The energizing circuit for the 
reversing relay is completed as heretofore de 
scribed as far as conductor 230 from when it ex 
tends through the switch blades 938 and conduc 
tor 234 through the moving contact finger .982. 
From this point on it extends through the selec 
tor element, the main control switch 952, the re 
ject switch 100, and the carriage travel switch 

02. 
Operation 

The operation of the phonograph for the Selec 
tion and playing of different records, as well as 
different sides of different records, Will now be der 
scribed. It is assumed first that the movable car 
riage is at its extreme left or home position and 
that the main control switch. 952 is in its of posi 
tion. Under these conditions the various" circuit 
elements and associated controls occupy the po 
sitions in which they are illustrated in Fig. 53. 
The motor and low voltage supplying means de 
energized; the cycling clutch is engaged ready to 
drive the vertical shaft; and its operating lever 
740 is latched by the cam shaft operated latch 
768; the double clutch 2 is in its lower car 
riage driving position; the can shaft 22 is in 
a position in which the cams occupy the posi 
tions in which they are illustrated in Figs. 37 to 
40, inclusive, and the various elements controlled 
thereby are in the positions in which they are 
indicated in these figures. The pickup means 
controlling mechanism is in the position occupied 
by it for the playing of the right-hand side of 
a record, which signifies that the last side of a 
record played was the right side of a record. The 
record clamping arm. 226 is in its retracted posi 
tion; the transfer arm 38 is below the level of 
the records in the magazine and power has been 
stored in the spring 436 to assist the motor in 
raising the record to playing position; the player 
arm controlling ever 590, is at the limit of its 
movement in a clockwise direction (in its lowest 
position) so that the pickup means 45 is main 
tained away from the record playing position by 
the cam 664 and the pickup means and player 
arm held at the initial playing position for 12' 
records by the positioning plate 66, clutch men 
bers 626 and 632, and the latch lever 50, as indi 
cated in Fig. 25. The clutch and safety trip 
mechanism occupy the positions in which they 
are indicated best in Figs. 22 and 23 and the car 
riage positioning roller 4 is out of contact with 

, the positioning wheel 2. 
Records to be played can be selected either 

before or after the phonograph has been placed 
in operation. It is assumed that the selections 
are made before the main control switch 2 is 
operated from its of position. It is assumed that 
the following selections are made: the right sides 
of records to and -this being accomplished 
by moving the corresponding selector elements 
20 into their third operative or uppermost por 

sitions into alignment with the red line 98; 
the left sides of records 20 and 2-this being 

O 
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accomplished by the operation of the correspond 
ing selector elements into their first operative 
positions or with their handles in alignment with 
the yellow line 066; both the left and right sides 
of records. 30 and 3 -this is accomplished by 
movement of the selector elements into their sec 
ond positions with the operative handles in align 
ment with both the yellow and red lines 0 
and 62. 
The selected records can now be played re 

peatedly by operating the control switch 962 to 
its start position, in which certain of the high 
and low voltage circuits controlled by it are 
closed. The high voltage conductors 24 and 
a 34 are connected So that the primary winding 
of the transformer 42 supplying the low volt 
age and motor 50 are energized. The motor 

20 

25 

rotates in a direction to move the carriage in its 
playing direction because the reversing relay 940. 
is not energized. This direction of rotation of 
the motor is the proper direction for playing the 
left sides of records. The low voltage portion 
of the main control switch (including movable 
contact f86) connects conductor 94 to ground. 

Incidentally, it may be noted that the same 
circuits are closed by the main control switch 
when operated to its automatic stop position. 
However, the switch cannot be operated to this 
position until after the carriage has moved in 

SO 
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playing direction, because the switch operating. 
finger if 08 on the movable selector bracket is 
engaged by the switch operating pin to so. as 
to prevent rotation of the switch to the auto 
matic stop position. However, when the carriage 
has moved a short distance, the switch can be 
operated to the automatic stop position wherein 
the same circuits are closed by it. The difference 
between the two positions is that in the auto 
matic stop position the selected records are. 
played once and the switch is automatically oper 
ated to its off position when the carriage returns 
to its home position, whereas in the start posi 
tion of the switch, the selected recordings are 
played repeatedly until the switch is manually 
returned to its of position. 
The energization of the motor 50 results in 

its rotation of the turntable (in the proper di 
rection to play the left sides of records), which 
is permanently connected to the motor shaft, and 
in the rotation of the vertical shafts 280 and 
284 through the cycling clutch 250 which is 
latched in engaged position by the can shaft 
operated latch lever 68. The double clutch 20. 

80 
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rotates the carriage driving pinion 80 through 
the driving pin 6 thereby to move the carriage 
in playing direction, i. e., to the right as viewed 
from the front. The carriage is guided to move. 
in a steady manner along the rail 84 by the co 
operation action of the spring pressed guide. 
roller 74 and the rollers T6 and 78 located on 
the opposite side of the rail, as heretofore de 
scribed in detail. The movement is noiseless be 
cause the positioning roller 4 is out of contact 
with the detent wheel 2. . 
The carriage is driven in playing direction until 

the movable contact finger 080 engages the ar 
cuate end foll of the selector element 020 cor 
responding to the first selected record O. If 
no selections had been made, the motor would 
continue moving to the right until it reached 
the limit of its movement in that direction where 
at the carriage operated reversing switch 002 
would be operated to energize the reversing relay 
4. The latter would then operate the motor 

75 reversing switch 992 to reverse the direction of 
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: rotation of the motor with the result, that the 
carriage Would move to the left or nonplaying 
direction. When the carriage reached the limit 
of its movement to the left, the carriage reversing 
switch 002 wold be operated again, this time 
to deemergize the reversing relay, whereupon the 
motor would reverse and rotate in a direction to 
move the carriage in playing direction. During 
movement to the left or nonplaying direction 
the selector elements exert no control as the 
energizing circuits controlled thereby are opened 

... by the switch 02. 
Inasmuch as selections had been made, the 

nowable contact fingers travel with the carriage 
until finger 80 engages the selector element 
corresponding to record O, whereupon the trip 
relay 2 is momentarily energized through the 
previously described circuit including the contact 
finger. The relay operates the trip mechanism 
to stop the carriage and to initiate the record 
transfer and playing cycle. The momentum of 
the carriage and the positioning mechanism stop 
the carriage with the circuit through the mov 
able contact finger 080 broken but with the 
circuits completed through the movable contact 
fingers f and fo. However, only the circuit 
completed through contact finger 084 is effec 
tive, as will be described more fully shortly. 
The positions of the carriage and of the trans 

fer arm are indicated by the light bulb 048 which 
is preferably supplied with low voltage from the 
secondary winding of the transformer 42. The 
light moves with the carriage and shines through 
the record number bearing glass covered aper 
tures at the front of the phonograph. Conse 
quently, it is an easy matter to determine the 
position of the carriage during movement and 
when it stops to play the record. This is of 
particular advantage when the Scanning switch 

O is operated to move the carriage to a desired 
position. 
When the trip relay 720 is energized by the 

closure of the circuit through contact finger 
080, which closure might be considered as pro 

ducing a selector impulse, the relay armature 
24 is moved upwardly to release the main trip 

lever 734. The previously tensioned spring 856 
immediately moves the lever in a clockwise di 
rection from the position in which it is shown 
in Fig. 26 to the One in which it is shown in 
Fig. 27. The double clutch member is moved 
upwardly to its can shaft driving position and 
accurately to position the carriage-the spring 
moving the clutch operating lever 850 in a clock 
wise direction through the multiarmed lever 36. 
The carriage is positioned by movement of the 
bell crank arm 32 actuated by the clutch shift 
ing means, the crank arm moving the pivoted 
roller carrying arm f38 toward the positioning 
wheel 2 to move the roller 4 into an inter 
tooth space of the positioning wheel. 
Should it happen that the double clutch is not 

moved upwardly the full extent by spring 856, 
then, when the can shaft 322 rotates a short dis 
tance, cam 368 lifts the clutch shifting lever 850. 
through the roller 80 on the lever. Inasmuch 
as the right side of a record is to be played, the 
can 368 is rotated in a clockwise direction as 
viewed from the right end of the machine, the 
re"ersing relay having been energized, as will 
be described shortly. 
The operation of the trip relay 720 also results 

in the movement of the player arm trip switch 
Operating lever 92 in a clockwise direction to 
insure that the latching shoulder 824 will catch 

50 
the lower end of the latch lever , he 
lever 72, it will be remembered, is moved by th 
pin 84 on the main trip lever 4. 
The shifting of the clutch to its uppermost poa 

is sition also releases the clutch latching lever 880 
- of the safety trip mechanism, it being moved in 
a clockwise direction as viewed in Figs. 22 and 23 
by the spring 4. 
The release of the trip lever 74 also effects 

movement of the cycling clutch operating lever 
788 but this movement performs no function at 
this time because lever 8 is spaced from lever 
40, the latter being latched by the can operated 
latch 8, as indicated in Fig. 10. 
When the movable carriage has been stopped 

and positioned, as described above, an energized 
circuit for the reversing relay is completed 
through record 10 selector element fo20, and the 
contact finger 84. The circuit includes the. 
normally closed switch blades 942 of the cam op 
erated switch 90 and the switch blades 92 of the 
clutch controlled switch 5, which are closed 
when the clutch is shifted upwardly. The re 
versing relay operates the reversing switch 992 
to reverse the direction of the motor so that it 
rotates the cams in a clockwise direction as 
viewed from the right. The reversing relay 
arnature and the reversing switch are mechani 
cally latched by the clutch controlled latch 90 so 
that the notor will continue to rotate in the 
proper direction even though the power should 
fail and the can starts to rotate, when the en 
ergizing circuit for the relay 940 is broken by 
the opening of the switch blades 942, which are 
open at all times except when the cam is in its 
initial position and the lever 82 is at the limit 
of its movement in a clockwise direction. 

It having been assumed that the right side 
of a record had been played last, then the rota 
tion of the can shaft is in the same direction 
as when the last record was played. As a re 
sult, the player arm shifting mechanism is not 
operated to shift the player arm, the lever 550 
remaining in the position in which it is indicated 

45 in Fig. 39. Accordingly, the player arm shifting 
slide bar 52 is at its extreme right position 
(viewed from the front) or at its extreme left 
as illustrated in Figs. 50 and 51. In this posi 
tion the vertically reciprocable biasing spring 

50 control plate 692 is prevented from moving up 
Wardly by the slide plate so that both biasing 
springs 682 and 684 will be effective to bias the 
player arm and pickup means toward the playing 
grooves. 
As the can shaft is rotated in a clockwise di 

rection, the various cams are rotated to perform 
their respective functions. The cam 35A is ef 
fective with the previously tensioned spring 36 
to move the transfer arm 38 upwardly to move a 

60 record from the nagazine to the playing posi 
tion. As the transfer arm is moved, the re 
silient safety trip mechanism spring arm 884 
moving with the transfer arm is moved down 
wardly whereby the record safety trip lever 882 

65 is moved by the spring 904 out of the path of 
the record and to move the intermediate ever 
886 into latching position with the levers 874 and 
880 of the clutch control safety trip mechanism. 

It is assumed further that record f is a 12' 
0 record. Accordingly, the record transfer trough 

is not latched in its upper position as it is for 
the smaller 10' records. The transfer mecha 
nism noves Only to a point where further nove 
ment is prevented by the stop 468 on the arm 

5466 extending downwardly from the trough 450. 
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This limitation of the movement of the transfer 
arm leaves the player arm and pickup means in 
their initial playing position for 12' records be 
cause the slide plate 668 and player arm post 
tioning plate latch lever 650 are not moved. 
The record is clamped in playing position by 

the clamping arm which is actuated by the can 
338 and associated mechanism heretofore de 
scribed in detail. This mechanism, it will be re 
membered, lifts the record from the track 50, 
it moving the record rearward and upward to free 
it from the track. 
The pickup means is moved toward the record 

and into contact with it through the previously 
described lever 590 and can 340 and associated 
mechanism. The mechanism also frees the 
player arm from the player arm positioning plate 
66, this being accomplished by the upper side 
of the ledge 644 which engages the adjustable 
screw 646 of the movable latch plate 68 and dis 
engages it from the latch plate 620 on the player 
arm supporting cradle. 
When the player arm and pickup means are 

released from the positioning plate 66, both the 
biasing springs 682 and 684 are effective to bias : 
them toward the record grooves. The Springs 
depress the pin 628 a distance limited by the 
flange 690 on the positioning plate 66. Thus 
the pickup means is free to follow the record 
grooves during the playing of a record. 
The rotation of the cam shaft also resets the 

main trip lever 734, it being reset by roller 34 
on the cam 368 which moves the lever 36 in a 
counterclockwise direction to return the trip 
lever to a position whereat it is latched by the 
latch T32 on the trip relay armature 724. The 
resetting returns the cycling clutch operated ever 
T38 back to its initial position, frees the clutch 
shifting lever 850 from the flange 864 on lever 
736, and frees the player arm trip latch lever 
796, all as indicated in Fig. 28. 
When the camshaft has been rotated approxi 

mately 180° from its initial position, the record 
is clamped in playing position and ready to be 
reproduced by means including the pickup 345 
mounted at the upper end of the player arm, 
When the cam shaft has rotated this distance, 
the cycling clutch is disengaged to terminate ro 
tation of the can shaft with the result that only 
the turntable and record are rotated. The cycl 
ing clutch is disengaged by the unlatching of 
lever 740, the lever being unlatched by movement 
of the latch plate 768 by the pil O. On the gear 
wheel 326 through which the can shaft is ro 
tated. It is moved in a Counterclockwise direc 
tion, as viewed in Fig. 10, by the spring 2 so 
that the screw 7.64 at the upper end of the lever 
moves the clutch operating yoke 276 to disengage 
the clutch. When disengaged the shiftable clutch 
member 250 is centered with respect to the yoke 
by the spring 260 to avoid undue wear and ex 
traneous noise during playing of the record. 
When the cycling clutch is disengaged and only 

the record rotated, then the reproducing means 
is rendered effective by the opening of the mute 
Switch 094. 
The pickup needle follows the record grooves as 

the record is rotated and the Sound is reproduced 
by suitable means including an amplifier and 
loud speaker. Inasmuch as the reproducing 
means may be of various forms and of conven 
tional construction, it has not been shown. 
When the record has been reproduced and the 

pickup needle has traveled close to the center. 

52 
as by an eccentric groove at the center of the 
record, the player arm trip mechanism is oper 
ated to reengage the cycling clutch and effect 
the unclamping of the record and return thereof 
to the magazine. The player arm trip mechanism 
is operated either by the plate 88 or p3.wl 886 
engaging with either the roller 386 ori ratchet 
teeth 88 of the player arm trip mechaiads latch 
lever 798. The latch lever is thus rotated a shor; 
distance in a counterclockwise direction to free 
the switch operating arm 792. The latter is moved 
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by its biasing spring 94 to close the player arch 
trip switch 790 whereupon the trip relay 33 is 
again energized. This time the operation of the 
trip relay results in the engagement of the cycling 
clutch to connect the motor to the double clutch 
to drive the cam shaft through the remainder of 
its cycle in a clockwise direction. The cycling 
clutch is engaged by the clockwise movement of 
the lever 38 by the spring 856, the lever moving 
the cycling clutch operating lever 38 in a clock 
wise direction, thereby to move the lever 4 in 
a clockwise direction away from the clutch yoke 
so that the clutch yoke is then moved by spring 
56 to effect engagement of the clutch, which 

biases it towards its engaged position. The ei 
gagement of the cycling clutch effects closure of 
the mute switch, thereby rendering the repre 
ducing apparatus ineffective during the record 
unclamping and returning Operation. . . . . . 
The cam shaft is rotated through the re. 

ing 180° of one revolution through the now en 
gaged cycling clutch and the double clutch in 
its upper position. The pickup means is moved 
away from the record by the player arm control 
lever 590 which is lowered by the cam 3D, one 
of the cams 804 on the lever engaging one of the 
rollers 606 to move the player arm. Shortly there 
after, the pickup means is moved back toward 
its initial playing position for 12' records by the 
roller 60 at the rear end of arm 59 which 
engages the plate 82 secured to the player artin 
cradle. Near the end of the return movement, 
the cradle is latched to the player arm posi 
tioning plate-when the ledge 644 moves away 
from the movable plate 68. The biasing spring 
control plate 692 is likewise moved down. . The 
positioning plate 66 remains latched in its 2' 
position so that when the player arm is latched 
to it, the player arm and pickup means are again 
properly located in the initial playing position 
for a 12' record. The rotation of the can shaft 
also operates the clamping arm , and moves it 
away from the record to release the record: '...The 
record is prevented from following the clamping 
arm in its outward movement by... the record 
stripper 40 and the record is placed upon the 
trough 450 which remains in its lowermost pc 

. . . . , ; ; ; 

The rotation of the can shaft also actuates 
the record transfer arm 38, moving the latter 
downwardly with the result that this record's 
slowly rolled down the trough and back toward 
the magazine. Power is stored in the spring 
during the return of the record to the magazine 
so that a more uniform load is-placed-upoga the 
notor-Some of the stored power belag. utilised 
as heretofore indicated to assist the motoria rails 
ing the record to the playing position. . . . . 
The trip mechanism is reset during the return 

movement of the record, the resetting being dose 
this time by the roller 372 which engages the 
flanged arm 754 of the lever 738. The resetting 
also tensions spring 868 by means of which the 
double clutch is moved to its lower or carriage of the record or is moved in a reverse direction driving position. 
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- Assuming that the 
to the magazine, then when the can shaft has 

record is properly returned . 

completed a full revolution and returns to its ine. 
itial position, the clutch and safety mechanism 
is tripped by the upward movement of lever 872, 
thereby enabling the spring 8 to move the 
clutch down into its carriage driving position. 
The lever 872 is moved upwardly when the pro 
jection 366 on cam 362 engages the projection 
878 - at the underside of ever 2. When the 
lever 872 is moved upwardly, it raises the Overa 
lying end of lever 874, thereby releasing lever 
88 for movement by the spring arm of the 
record transfer mechanism which had engaged 
the adjustable screw 898 of lever 2 during the 
final movement of the record to the magazine, 
The movement of lever 88 releases the lever 
thereby unlatching the clutch operating mecha 
nism so that it may move downwardly. 

It may be noted that the clutch cannot be 
shifted downwardly until the cam has made sub 
stantially a full revolution because it is main 

- 'tained in its uppermost position by the periph 
eral surface of cam 38, which engages the roller 
870 on the lever 850. When the lever 2 is 
moved up by the cam, the cam operated switch 
blades 942 are again closed, and when the clutch 
shifts downwardly the reversing relay armature 
982 is unlatched. Also, the clutch control switch 
blades 962 are opened and the switch blades 966 
closed. The unlatching of the reversing relay 
armature results in the operation of the revers 
ing switch to its original position energizing the 
motor to move the carriage in playing direction. 
The carriage is now moved by the motor until 

the contact finger 080 engages the next actu 
ated selector element 020-which is the element 
corresponding to record in this case. When 
the element is engaged, the trip relay is ener 
gized and the record is moved into playing po 
sition, reproduced and returned to the maga 
zine in the same manner as record 10, so that 
further description of the playing of this record 
is not deemed necessary at this point. 
When the record has been played and returned 

to the magazine, the double clutch is shifted 
to its lower carriage driving position to move the 
carriage further toward the right until the next 
actuated selector element is engaged by the mov 
ing contact finger. 
The selector element corresponding to record 

20 is next engaged by the moving contact finger 
080 as it is moved toward the right by the car 

riage. This selector element, it will be remem 
bered, was operated to select only the left side 
of the record for playing. It will be assumed 
record 20 is a 10' record. The contact between 
moving contact finger 080 and the selector ele 
ment is for a brief period only but for a suff 
cient time to energize the trip relay 720. Imme 
diately it is energized, the trip mechanism oper 
ates as previously described to effect the upward 
movement of the double cutch into can shaft 
driving position. The record is transferred to 
the playing position, clamped and reproduced in 
the same manner as heretofore described with 
two exceptions. The first is that the reversing 
relay is not energized, no energizing circuit be 
ing completed through it. The second exception 
is one resulting from the fact that record 20 is 
a 10' record. 
When the left side of a record is to be played 

the reversing relay is not energized, as already 
indicated, with the result that the can shaft is 

, rotated in a counterclockwise direction, as viewed 

O 
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from the right. The record is thus rotated in 
the opposite direction and the player arm and 
pickup means are moved to the left side of the 
record playing position as a consequence of the 
reversal of the motor and the can shaft 2. 
When the can shaft is rotated in a counterclock 
wise direction, and now referring particularly to 
Fig. 39, the player arm shifting lever SU is 
moved from its indicated position in a clockwise 
direction by engagement between the slot 32 in 
can 34 and the roller 5 on the lever. The 
lever is moves the player arm shifting slide 
bar 552 to the left as viewed from the front of 
the machine or to the right as viewed from the 
rear and as indicated in Fig. 50. This move. 
ment results in engagement between one of the 
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flanges 5 on the slide bar and the plate 2 
secured to the lower end of the player arm, with 
the result that the player arm is moved to the 
left and lifted over the roller 5 at the bottom 
of the cradle. The roller and plate constitute 
an Overcenter device which facilitates shifting 
of the player arm and results in freeing the 
player arm from the shifting mechanism after 
the shift has been completed. The shifting, of 
the player arm to the left side of the playing 
position also frees the bias spring controlling 
vertically movable plate 92, whereby one of 
the biasing springs is rendered ineffective to bias 
the pickup means into the record grooves. 
The movement of the pickup means into con 

tact with the record and into the first record 
grooves is the same as heretofore described ex 
cept that it is biased into the record grooves 
only by spring 82 when the arm is freed from 
the positioning plate. Spring 684 is rendered in 
effective by the upward movement of the plate 
92, which upward movement is effected by 

spring 96 when the plate 92 is freed as a re 
sult of the upward movement of the player arm 
control lever 590. This upward movement of the 
lever results in the lifting of the underside of 
the ledge, particularly the projection 02, from 
the flange 704 of the plate, so that the spring 
can move the plate upwardly. 
When a 10' record is transferred to the play 

ing position, the record trough 450 is latched in 
its upper position and the pickup means is lo 
cated at an initial playing position corresponding 
to 10' records. The record trough is latched in 
its uppermost position by the trough latch com 
prising the latch plate 44 on the trough and the 
pivotally mounted spring biased latch members 
484 and 488-the actual latching being between 
the shoulder 42 on plate 474 and the fange 8 
on latch member 484. The operation of the 
latching mechanism has been described in de 
tail hereinbefore and it will not be repeated at 
this time. It might be well, however, to note 
that the trough is latched for 10' records but 
not for 12', because of the position of the 10' 
record to the left of the pivot shaft 452 of the 
trough when the transfer arm is in a position to 
free the latching plates 484 and 486. ‘. . . . . 
The pickup means is positioned at initial play 

ing position for 10' records as a result of the 
greater movement of the transfer arm. This 
greater movement is such as to move the slid 
ing plate 68 a distance sufficient to move the 
positioning plate latching lever 50 to unlatch 
the positioning plate. When the positioning 
plate is unlatched, the spring 658 noves it in a 
counterclockwise direction until the flange 
engages the 10' positioning screw B4. The 
player arm, being latched to the positioning 



plate, is moved with the positioning plate to 
ward the axis of rotation of the record, whereby 
it is positioned properly in the 10' initial play 
ing position. It should perhaps be mentioned 
at this point that the unlatching of the position 
ing plate occurs previous to the time that the 
player arm is unlatched from the positioning 
plate. . . . . . . . . " 
The 10' record is clamped in playing position 

and its left side reproduced in the same manner 
as described heretofore in connection with the 
right sides of the 12' records. When the record 
has been reproduced, the player arm trip mech 
anism operates as previously described to initiate 
rotation of the can shaft in a counterclockwise 
direction for the second 180° of its rotation. The 
record is returned to the magazine in the same 
manner as heretofore. During the return move 
ment, the player arm is again returned to its 
initial 12'' position by the-downward movement 
of the player arm controlling lever 590, the player 
arm being latched to the positioning plate and 
the latter being latched to its latch lever 650 by 
reason of the return of the slide lever 668 back 
to its initial position by the spring 680, which acts 
upon it through the lever 650. The biasing spring 
controlling slide plate 692 is returned to its initial 
position by the ledge 644, on the lever 590 which 
engages the flanged arm 704 of the plate. 
The record trough is unlatched when the 10' 

record returns toward the magazine to a point 
forward of the pivot of the trough. When the 
record returns to this point, the movable latch 
plate 484 and the latch plate 474 on the trough 
are moved apart and the former is returned to its 
initial position by its biasing spring 490, the plate 
48 having been previously returned to its initial 
position by the cam 498 on the transfer arm hub. 

During the end of the second 180 of rotation 
of the cam shaft, the ever 82 controlling the 
cam operated switch moves to its limit position 
in a counterclockwise direction, when the projec 
tion 878 falls into the recess 364 of cam 362. This 
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movement results in the closure of switch blades 
iss, but this effects no control function because 
the circuit through the switch blades is open at 
the selector element, the selector element not be 
ing turned enough to engage the movable contact 
finger 682. w 
After record 20 has been returned to the maga 

zine and the double clutch operated to its lower 
position, the movable carriage moves on until 
the movable contact finger 080 engages the se 
lector element 1929 corresponding to record 2, 
also a 10’’ record. When this occurs the left 
side of record 2 is played in the same manner as 
the left side of record 20. 
when the record 2 has been returned to the 

magazine, the carriage moves further toward the 
left until the moving contactfinger f08 engages 
the selector element for record O, which, it will 
be remembered, was assumed to have been Oper 
ated in a position to select both the left and right. 
sides of record 30. Under the assumed conditions, 
the left side of record 30 is first played and then 
the right side. The left side is played first be 
cause no energizing circuit is completed for the 
reversing relay when - 
energizing circuit would be completed through the 
contactfinger D82 but it is not because the switch 
blades 938 of the can operated switch are open 
in the initial position of the cam. The left side 
of the record is played, as heretofore described. After the left side of records has been played, 
the record is returned toward the magazine but 

& 

the carriage is stopped. The 
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the notor is reversed before the return is corris 
pleted and before the clutch is shifted dow. As 
& result, the can shaft does not rotate in a couna 
terclockwise direction the full 360°-the reversing 
relay being energized near the end of a full rota 
tion of the can shaft when the projection 87 on 
the can switch controlling lever 82 falls into the 
depression 6 in the cam 382. The can rotates 
in a counterclockwise direction for playing the 
left side of a record and glacing at Fig. 4.1, it 
will be noted that the ever 32 is shifted as de 
scribed above before the can shaft has turned a 
full revolution. 
When the ever 32 shifts to its limit position in 

a counterclockwise direction during the return of 
a record having had its left side played, the re 
versing relay is energized through a circuit in 
cluding the then closed switch blades 92 of the 
clutch controlled switch and the previously closed 
circuit through novable contact finger 82 and 
the selector element, this circuit being completed 
by the closure of switch blades 938 by the afore 
said movement of lever 82. namediately the cir 
cuit is completed, the reversing relay 40 is ener 
gized and its artinature operates the reversing 
switch and the Switch is atched in a position to 
operate the notor in its reverse direction, i. e., 
the proper direction for playing the right side 
of a record. The record is rotated in this direc 
tion and the cara shaft reverses with the result 
that the record is returned back to the playing 
position and clamped there and reproduced. The 
return movement, it should be noted, is not started 
until after the various other elements operated 
by the can shaft have been troved through their 
resetting cycles. 
The pickup means is shifted from position to 

play the left side to a position to play the right 
side when the motor is reversed and this reyerse 
movement occurs prior to the time that the record 
is in playing position, this being necessary be 
cause the pickup means is shifted through the 
space occupied by a record in playing position. 

After the right side of record 3G has been 
played, the apparatus operates as heretofore de 
scribed to return the record to the Inagazine and 
to shift the double clutch down into its carriage 
driving position. Thereafter the carriage moves 
to the right until the moving contact finger 8086 
engages the next actuated Selector element, which 
was assumed to be that for record 3. 
The selector element for record 3 was assumed 

to have been operated into a position to select 
both sides for playing. Both sides of record 
are played in the same manner as record , so 
that further description is not deemed to be 
necessary. . . . . . . . 
After both sides of record 3 have been played 

and it has been returned to the magazine, the 
carriage is moved further toward the right. 
However, as no records numbered above were 
selected for playing, the carriage moves to the 
limit of its movement to the right. At this limit 
the reversing switch foo? is operated by move 
ment of the switch operating lever 904, which 
engages the right switch operating abutment 
006. The operation of switch O02 to its other 

position results in the disconnection of the selec 
tor circuits, thereby rendering the latter ineffec 
tive, and in the connection of the reserving relay 
direction across the secondary of the transformer. 
The reversing relay is energized to reverse the 
motor and the motor moves the carriage to the 
left in the nonplaying direction. This movement 
continues until the carriage reaches its limit of 
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yaovement to the left, at which time the Syitch. 
operating arra es engages abutinent 863 to 
return the reversing Switch to its initial position. 
The motor then drives the carriage in playing di 
rection and the selected recordings are played in 
the manner as previously described. 

. The selected recordings are thus played over 
and over in the same sequence as long as the main. 
switch. 952 is left in its startling position. 
- , The phonograph may be stopped at any time 
simply: by manipulation of the main control 
switch to its off position. If this is done while the 
carriage is moving toward the left, i.e., in non 
playing direction, the motor stops immediately 
because the holding circuit, which includes switch 
958 is open, as the clutch is in its down position. 
The same result obtains if switch 952 is operated 
to its of position during carriage travel. How 
ever, if the switch is so operated during the record 
blaying cycle, the motor continues to operate the 
phonograph through the playing cycle and until 
the: record is returned to the magazine and the 
double clutch is shifted to its lowermost position. 
This result obtains because the holding circuit is 
completed by the clutch control switch blades 958 
which are closed to complete a high voltage cir 
cuit to the transformer and motor as long as the 
clutch remains in its uppermost position. 

If it is desired to have the phonograph stop 
after playing the last selected recording, then the 
switch952 is operated to its automatic stop posi 
tiqn.; This does not affect the control circuits but 
it does place the switeh 952 in such a position 
that it is automatically returned to its off position 
then the carriage returns to its limit of movement 
to the left. Under these conditions the arm 108 
on the selector bracket 052 engages the switch defatirigirm flo-fi 2 to rotate the switch to 
its offiositioni, as indicated in Fig. 31. . 
..If...it is desired to make or change selections 
while, the phonograph is playing, this may be ac 
corplished simply-by operation of the selector. 
elements. It is believed unnecessary to describe 
the selection of records other than the one being 
played, and it is possible to select for playing the 
right side of a record of which the left side is 
being played. This can be done by moving the 
selector element corresponding to the record from 
its left side only position to either the both sides 
Qr right side only positions. In either event, a 
circuit is conditioned for completion through the 
selector element, and the movable contact finger 
102. . The circuit is completed when the record 
is being returned to the magazine after the play 
ing of the left side of the record at the time the 
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with the result that the clutch is immediately re 
turned to its upper or can shaft driving position. 
A record being played or being transferred to 

the playing position may be rejected, i. e., re 
turned to the magazine without reproduction by 
Operation of the reject switch tie. If the record 
is being played or if the transfer operation has 
been carried out to the point where the trip mech 
anism has been reset, then the record may be re 
jected by operation of the reject switch to ener 
gize the trip relay. When thus energized, the 
trip relay sets the mechanism in operation just 
as though it had been energized by the player. 
arm trip mechanism. As a result, the record 
Selected for playing is returned to the magazine 
without being reproduced, or the reproduction is 
interrupted. 

If it is desired to scan, i.e., to move the car 
riage past selected records without stopping and 
reproducing the selected records, it is necessary 
only to operate the scanning switch fi O4 whereby 
the motor 50 is energized as long as the switch is 
closed. When the switch is opened, the motor is 
no longer energized through the scanning switch 
and operates in the usual manner. It should be 
noted that should the scanning switch be oper 
ated. While the motor is energized, its operation 
has no immediate effect. 

In the event a record is not properly returned 
to the magazine after it has been reproduced, the 
record is moved to the playing position and re 
produced the same as when it was originally se 
lected and a further effort is then made to return 
it to the magazine. This mode of operation re 
Sults from the fact that the safety trip mecha 
nism and clutch control prevents the clutch from 
moving downward, so that instead of the carriage 
being moved, the camshaft continues to be ro 
tated. . - 

When the record is not properly returned to 
the rhagazine then, when the cam means and 
record transfer arm are moved to predetermined 
positions, the safety trip lever 882 is not moved 
through its full range of movement by the spring 
arm 884 associated with the transfer means. 
The upper end of lever 882 engages the record 
So that the lever cannot be moved through a 
sufficient distance for it to move the intermediate 
lever 886, which has to be moved in order to 
unlatch the clutch controlling mechanism so 
that the clutch can be moved down. As a 
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switchblades 938 of the cam controlled switch 
are closed near the end of the full revolution of 
the can shaft in its counterclockwise direction as 
heretofore described in connection with the play 
ing. of both the left and right sides of records. 

if it is desired to repeat any selection, this can 
be accomplished by operation of the main control. 
switchi 952 to its repeat position, in which the 
Switchblades 966 of the clutch control switch are 
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connected to ground to condition an energizing 
circuit for the trip relay for completion when the 
clutch is shifted down upon the completion of the 
playing of a record and the return thereof to the 
magazine. It will be remembered that the switch 
blades 966 are open during the playing of a rec 
ord and are closed when the clutch member shifts 
down. Consequently, if the main control switch 
is in its repeat position, the trip relay is imme 

70 
226 moves farther than it ordinarily does. 

result of the fact that the clutch cannot be 
shifted down, the camshaft does not stop at 
its initial or original position but is rotated 
through the first 180 of its movement to effect 
the operation of the various mechanisms in 
cluding the transfer mechanism which returns 
the record back to playing position where it is 
played and again returned toward the magazine. 
If the record is properly returned this time, the 
phonograph continues to operate in the usual 
way; if not, then further efforts are automatically 
made to return the record. 

In the event, the moving carriage should stop 
at a position where there is no record in the 
magazine, the apparatus is prevented from re 
maining stopped in this position by the no-record 
switch 1096. This switch is closed to operate 
the trip relay 720 when the record clamping arm 

When 
it moves this farther distance, the switch is 
closed by the adjustable screw 098 to complete 
an energizing circuit for the trip relay and the 

diately energized when the clutch shifts down. latter functions just as it does after the playing 
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of a recei'i o initiate the resis of age record 
back to e Raaga,28. 

Bechgilisi for greeing gifting of the dobe 
catalie o Es carriage difiying position tiless 
moto is rotating is a direction to 720s the 
carriage in its piaaying directio2 
In order to avoid back stepping ox driving of 

the nowable carriage in the return or nonpaying 
direction after the playing of the right side of 
a recordi, which night o' because of the fact 
that the notor would not innaediately reverse 
because of its ineria, the carriage drive stay be 
provided with raeans for prevexating the driving 
of the carriage until the notor has eversed so 
as to rotate is the proper direction to drive the 
carriage to the right. Alternative arrangements 
C: his character are illustrated in figs. 54 to 
6 and Figs. 59 to 60, inclusive. 
In the embodiment of Figs, 54 to 5, the are 

rangerneat is So constructed and arranged so 
that the Snotor actually has to reverse after plays 
ing the right side of a record before it can drive 
the carriage. In other words, the double clutch 
cannot be shifted to its lower carriage driving 
position until the motor has been reversed and 
this is true irrespective of the time it takes for 
the motor to reverse. 
The arrangement includes the addition of sa, 

sleeve, indicated as a whole by reference char 
acter 25 (see especially Fig. 57) below the 
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to operate the motor in a reverse direction, the 
shaft 28 rotates in a clockwise direction as 
viewed from above in Fig. 54. Under these coin 
ditions the projections 262 are not in alignment 
With the recesses 292. This is gecause the pia 
288 is in engagement with ends 264 of the slot 
8252. When the motor reverses, after the play 
ing of the right side of a record and the return 
of a record to the magazine, upon the shifting 
of the double clutch member toward its lower 
position, the direction of rotation of sha, 236 
is reversed so that it rotates in a counterclock 
wise direction. The sieeve, however, is prevented 
from moving by the spring 25 with the result 
that the pin 288 moves into engagement with the 
other opposite ends 2S6, as illustrated in Fig. 54. 
Under these conditions the clutch shifts the re 
maining distance when one of the two recesses 
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lower end of the double clutch member 62. The 
sleeve prevents the double clutch from moving 
downwardly to engage the pin 6 through which 
the carriage is driven less the Sotos is rotating 
in a predetermined direction. This direction is 
the counterclockwise direction when looking 
down upon the structure show in Figs. 54 and 
56. Fig. 54 illustrates the apparatus coditioned 
for shifting of the double clutch downwardly 
so that the pin 6 may enter One of the re 
cesses 292 at the lower end of the double clutch 
member. 
The sleeve 25 is loosely mounted upon the 

vertical shaft 288 and it is constructed and ar 
ranged to have limited angular movement with 
respect to the shaft. This movement is proo 
vided by a pair of axial and diametrically op 
posite located slots 252 receiving the opposite 
ends of the driving pin 28 extending through 
the shaft 24. The movement of the sleeve is 
constrained by a spring 25 encircling and en 
gaging an annular collar-like portion 256 of 
the sleeve and also encircling the pin . The 
construction is thus such that the spring fric 
tionally constrains the movement of the sleeve 
so that it does not immediately follow the shaft 
284 when the latter reverses. 
The reduced diameter upper portion 25 of 

the sleeve is adapted to enter a recess 26 at 
the lower end of the double clutch member when 
the latter shifts downwardly. 
The sleeve is provided with a pair of truncated 

upwardly extending projections 283 which pre 
vent the double clutch member 2 frosa being 
shifted downwardly to engage the driving pin 
is unless the projections are in alignment with 

the recesses 292 at the lower end of the clutch. 
The projections have a height equal to that of 
the driving pin so that unless they are in align 
ment with the recesses, the double clutch meni 
ber cannot be shifted down drivingly to engage 
the pin. 
When the right side of a record is to se played, 
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292 is aligned with the pin 3. 
It perhaps should be noted that the spacing 

between the lower end of the double clutch men 
ber and the upper ends of the pin S and pro 
jections 262 is such that the downward shifting 
of the clutch this distance results in the deen 
ergizing of the reversing relay by the opening of 
switch blades 962 and also the unlatching of the 
relay armature by novenerat of the latch 9), 
both of which functions are, it will be remen 
bered, accomplished by the clutch shifting 
ever 50. 
When the left side of a record is being played 

the motor and shaft 284 rotate in such a d 
rection that the sleeve 25 is so located that 
the double clutch member will shift down in 
mediately to drive the carriage, as illustrated 
in Fig. 54, 
Modified mechanism for prederating shifting of 

double clutch to carriage driping position 
In the modification illustrated in Figs. 58 to 60, 

a lost motion drive is interposed between the 
double clutch member and the pinion 8 to pro 
vide a time interval in which the notor is enabled 
to reverse so that the carriage will not be driven 

45 in a backward direction after playing of the right 
side of a record. 
The lost motion connection is provided by & 

pinion driving member 270 loosely surrounding 
the shaft 286 and having a pair of upwardly ex 

50 tending projections 22 adapted to enter the 
recesses 292 at the lower end of the double clutch 
member when the latter is shifted downwardly. 
The pinion driving member 20 is movable a 
limited distance angularly with respect to the 

55 positioning wheel 2 which rotates as a unit with 
the driving pinion 80. The positioning wheel is 
provided with a recess 274 receiving the driving 
member 270 which is held in place by suitable 
means such as a C washer 276. The lost mos 

60 tion between the driving member and the post 
tioning wheel is provided by a pin and slot con 
nection including a pair of diametrically opposite 
pins 278 affixed to the positioning wheel and a, 
pair of diametrically opposite slots 280 in the 

68 driving member 29. 
The arrangement is thus such that the carriage 

is not driven for a time interval after motor rer 
versal, the time interval being equal to the time 
it takes for the pinion driving member 27 to 

to move a distance provided by the slot. 
Alternative clutch shifting mechanism 

An alternative and improved clutch shifting 
mechanism may be used with the phonograph de 

i. e. when the reversing relay has been operated Sacribed above and such a mechanism is illustrated 
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in Figs; 62 and 62, to which reference wikie ihad 
shortly. his construction is ci3r3.2terized loy. 
tie - provision of ineans, preferably... I'esilies it 
means, in the clutch shifting necianisia: to prew 
vent jamming if the clutch member 28 should '. 
drive the can shaft without proper nating be-, 
tween the can shaft driving pin 328 and one of. 
the slots 29 at the upper end of the clutch ment. 
ber, as by abutting engagement between theads: 
jacent ends of the pin and clutch. While this. 
condition is not very likely to occur because of the . 
coefficients of friction of the pin and clutch men 
ber, yet it may occur and, if it does, the alternative 
improved construction avoids any possibility of 
jamming. 

Referring now to Figs. 61 and 62, the Construc- . 
tion here illustrated is substantially, the same as. 
that heretofore shown and including the back 
stepping preventing means of Figs. 54 to 57, in . 
clusive. The primary distinction between the 
present arrangement and that heretofore.de 
scribed is that when the clutch member 20, is . 
shifted upwardly from carriage driving to cam. 
shaft driving position, the clutch member is 
shifted through resilient means such as the spring 
300, while the positioning mechanism, which in 

cludes the crank arm 32, is positively actuated, 
through the operating link .302 which corre 
sponds in general to the previously referred to : 
clutch operating link 24. - . . . . 
When the clutch member 20 is shifted from 

its lower carriage driving position, to its upper 
camshaft driving position, it is so moved through 
the spring 300, the upper end of which is secured 
by a projection end of pin 30 (corresponding in; 35. 
general to the previously referred to pin'.854). 
which also serves to connect the link 2' to the 
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2:32:33, is provided with a slot 3 aid tie 
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driven, by the engagement 

ov7e end of the link 32 is: provided with: : 
Soi 38 through which the pin 308, extends. . . 
The clutch is shifted downwardly to its carris' 

age driving position by the downward movement, 
of lever. 856 and link 302 which depresses the 
pin 308 and the clutch shifting yoke. The bell 
crank is thus freed from the link and it is moved 
in a elockwise direction, when the carriage is 

of a detent wheel tooth 
with the roller 4. . . . . . . . . . . . ." . 

It is believed evident from the foregoing that 
the yielding connection 300 prevents, undesired 
jamming of the clutch when it is shifted up and 
that the arrangement not only provides this add 
tional safeguard but effects positive positioning 
of the carriage through the operation of the 
flange to which positively actuates the bell 
crank 32 when the clutch is shifted up: ' - 
While the present invention has been described 

in connection with the particular details of pre 
ferred embodiments thereof, it should be under. 
stood that such details are not intended to be: 
limitative of the invention except in so far as 
they are set forth in the accompanying claims: 
Having thus described my invention, what I 

claim as new and desire to secure by Letters' 
Patent of the United states is: . . . . . . . . 

1. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing 
unit including turntable means and record trans 
fer means, motor driven means for driving said 
turntable means, causing relative movement be 

clutch operating lever 850." . The lower end of the:- 
spring is connected to a projecting end of a 
pit. S08 forming part of the clutch shifting yoke. 40. 

2. Thus, when the clutch operating lever 8 
is moved upwardly as a result of the operation of 
the trip mechanism, the clutch is shifted up 
Wardly through the spring 300. - Should it hap 
pen that the cam shaft driving pin 328 is aligned 
with one of the slots 290 at the upper end of the 
clutch, then the clutch member 20 is positioned 
to move to its uppermost position. However, 
should the two not be aligned and the upper end 
of the clutch engage the pin, then the spring foo 
will yield and it is thus conditioned to move the 
clutch.member the remaining distance. upwardly 
when the pin and the slot are aligned. Should 
the camshaft be driven as a result of the abutting 
engagement between the driving pin. and clutch 
and the campositively move the lever 850 (in the 
event its associated spring 856 did not move it all 
the way), the mechanism will not be jammed 
because of the yielding connection of the clutch 
member and its yoke to the lever 850 through the 
spring 300. 
... 'The carriage, however, is positively connected 
te the shifting mechanism during the upward 
shift of the clutch, the connection including the 
link 1302 and a horizontal flange 3 to at its lower 
end adapted to engage the underside of the en 
larged end 32 of arm 34 of the bell crank 32. 
Thus when the lever 850 is moved upwardly, the 
flange 30 moves the bell crank counterclockwise": 
as viewed in Fig. 61 positively to move the detent." 
engaging roller 4 into an intertoothed space on 
the positioning detent wheel 2. 

In order to provide the necessary relative move 
ment between the bell crank of the positioning 
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tween said units in an operative direction and 
actuating said record transfer means, an actua 
ble member, corresponding to each record space. 
and movable into two actuated positions, a 
tact on said, playing unit arranged, to en 
any actuated actuable member, electromagifete 
means controlled by such engagement, to terri 
nate the relative movement between said units 
and-initiate the bperation of said record tra 
fer means to transfer the corresponding record 
to the turntable, for the playing of one side 
trip means actuated by said playing unit for 
initiating the operation of said transfer means, 
to return the record towards the magazine, a 
contact on said playing unit engaging an act 
tuated member in its second actuated position, 
contact means actuated by means associated with 
said record, transfer means during its return 
movement, and drive reversing means controlled 
jointly by the engagement of the second m 
tioned contact with an actuatable member in 
its second actuated position and said contict, means, whereby the operation of the transfer. 
means and the turntable means is reversed and 
the record is returned to the turntable means. 
for the playing of the other side. . . . . . . 

2. A phonograph comprising a magazine unit, 
having a plurality of record spaces, a playing 
unit including turntable means and record transr 
fer means, motor driven means for driving said, 
turntable means, causing relative movement be-, 
tween said units in an operative direction and 
actuating said record transfer means, an actuar. 
ble-member corresponding to each record space 
and movable into two actuated positions, a cont 

70 
tact on said playing unit arranged to engage 
any actuated actuable member, electromagnetic 
means controlled by such engagement to termi 
nate the relative movement between said units. 
and initiate the operation of said record trans 
fer means to transfer the corresponding record. 

mechanism and the clutch, end 32 of the bell 7s to the turntable for the playing. of one side, 
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grip means actuated by said playing unit of 
initiating the operation of said transfer neans 
to return the record towards the magazine, a 
Contact on Seid playing unit engaging an actu 
ated rember in its Secoid actuated position, con 
tact means actuated by means associated with 
said record transfer means during its retirin 
novelinent, drive reversing means conti sed 

jointly by the engagement of the second men 
tioned contact with an actuatable member in 
its second actuated position and said contact 
Eneans, whereby the operation of the transfer 
raeans and the turntable means is reversed and 
the record is returned to the turntable means 
for the playing of the other side, means oper 
atively associated with said record transfer 
raeans for terminating its operation during the 
playing of a record, trip means associated with 
the record playing unit for reinitiating the re 
turn movement of the record transfer means 
after the playing of a record and neans op 
eratively associated with the record transfer 
means for terminating its operation, reactuating 
said reversing nearls and reinitiating relative 
movement between said units. 

3. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing 
unit including turntable means and record trans 
fer means, motor driven means for driving said 
turntable means, causing relative movement be 
tween said units in an operative direction and 
actuating said record transfer means, an ac 
tuable member corresponding to each record 
space and Inovable into two actuated positions, 
a contact on said playing unit arranged to engage 
any actuated actuable member, electromagnetic 
magnetic means controlled by such engagement 
to terminate the relative movement between said 
units, and initiate the operation of said record 
transfer means, electromagnetic means for rea 
versing the driven means, and a contact or said 
playing unit arranged to be engaged by an ac 
tuable member in its second position the last 
mentioned contact being electrically connected 
to last mentioned electromagnetic means, 
whereby the turntable means is reversed for the 
playing of the corresponding side of the record, 
means operatively associated with said record 
transfer means for terminating its operation dur 
ing the playing of a record, trip means associated 
with the record playing unit for reinitiating the 
operation of the record transfer means to effect 
return of the played record to the magazine, 
and means operatively associated with the rec 
ord transfer means for terminating its opera 
tion, and reinitiating said relative movement 
between said units, and again actuating said 
reversing means whereby said relative movemen 
is resumed in said operative directioxa. 

4. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing unit 
including turntable means and record transfer 
means, motor driven means for driving said turn 
table means, causing relative movement between 
said units in an operative direction and actuating 
said record transfer means, an actuable member 
corresponding to each record space and movable 
into three actuated positions, a contact on said 
player unit arranged to engage any actuable 
member, electromagnetic means controlled by 
such engagement to terminate the relative nove 
ment, between Said units and initiate the opera 
tion of said record transfer means to transfer the 
corresponding record to the turntable means for 
the playing of one side thereof, means operatively 
associated with said transfer raeans for ten 
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64. 
Sasting the operation of said transfer neas dura 
ing playi ag, trip reans on said playing unit for 
reinitiating the operation of said record transfer 
nea as to return Said record towards the naga 
2ine, neans operatively connected to the record 
transfer raeans for terminating the operation of 
the record transfer means and reinitiating said 
reiative novement, a contact arranged to be en 
gaged by any actuated member only in a second 
actuated position of said member, reversing 
fnearls for reversing the direction of said driven 
neans arranged to be actuated by the engage 
next of the last Enentioned contact with an ac 
tuated member in the second actuated position to 
condition the phonograph for the playing of the 
other side of the corresponding record, ineans 
operatively associated with the record transfer 
means for again actuating the reversing means 
after the record has been returned to the maga 
zine whereby the relative movement of the units 
is resumed in said operative direction, a third 
contact on the playing unit arranged to engage 
an actuated member in a third position, and con 
tact means in Series with the third contact, ar 
ranged to be closed as the transfer means is re 
turning the record towards the magazine after 
the playing of the first mentioned side, the third 
contact and the contact means being arranged to. 
actuate the reversing means whereof the record 
is returned to the turntable means for the play 
ing of said other side. 

5. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing unit 
including turntable means and record transfer 
means, notor driven means for driving said turn 
table means, causing relative movement batween 
88id units in an Operative direction and actuating 
said record transfer means, an actuable member 
corresponding to each record space and movable 
into an actuated position, a contact on said play 
ing unit arranged to engage any actuated actu 
able member, electromagnetic means controlled 
by such engagement to terminate the relative 
movement between said units and initiate the 
operation of said record transfer means to trans 
fer the corresponding record to the turntable 
means for playing, means for reversing said driv 
en means at each end of said relative movement, 
and Switch means arranged to be actuated at 
each end of said relative movement for render 
ing said electromagnetic means operative during 
relative movement in the operative direction and 
inoperative during relative movement in the op 
posite direction. 

6. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing unit 
including turntable means and record transfer 
means, notor driven means for driving said turn 
table means, causing relative movement between 
Said units in an operative direction and actuating 
said record transfer means, an actuable member 
corresponding to each record space and movable 
into an actuated position, a contact on said play 
ing unit arranged to engage any actuated actu 
able member, electromagnetic means controlled 
by such engagement to terminate the relative 
movement between said units and initiate the 
Operation of said record transfer means to trans 
fer the corresponding record to the turntable 
means for playing, means operatively associated 
with said record transfer means for terminating 
its operation during the playing of a record, trip" 
means associated with the record playing unit 
for reinitiating the operation of the record trans 

75 fee means to effect return of the played record to 
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the magazine, means operatively associated with 
the record transfer means for terminating its 
operation and reinitiating said relative movement 
between said units, means for reversing said driv 
en means at each end of said relative movement, 
and switch means arranged to be actuated at 
each end of said relative movement for rendering 
said electromagnetic means operative during rel 
ative movement in the operative direction and in 
operative during relative movement in the oppo 
site direction. 

7. A phonograph comprising a magazine unit 
aving a plurality of record spaces, a playing unit 

including turntable means and record transfer 
means, motor driven means for driving said turn 
table means, causing relative movement between 
said units in an operative direction and actuat 
ing said record transfer means, an actuable mem 
ber corresponding to each record space and mov 
able into two actuated positions, a contact on 
said, playing unit arranged to engage any actuat 
ed actuable member, electromagnetic means con 
trolled by such engagement to terminate the rel 
ative movement between said units and initiate 
the operation of said record transfer means to 
transfer the corresponding record to the turn 
table for the playing of one side, trip means ac 
tilated by said playing unit for initiating the 
operation of said transfer means to return the 
record towards, the magazine, a contact on said 
playing unit engaging an actuated member in its 
second actuated position, contact means actuated 
by means associated with said record transfer 
means during its return movement, drive revers 
ing means controlled jointly by the engagement 
of the second mentioned contact with an actuable 
member in its second actuated position and said 
contact means, whereby the operation of the 
transfer means and the turntable means is re 
versed and the record is returned to the turntable 
means for the playing of the other side, means 
for actuating said reversing means at each end 
of the relative movement, and means actuated 
at each end of the relative movement to render said electromagnetic means operative during rel 
ative movement in the operative direction and inoperative during relative movement in the op 
posite direction. 

8. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing 
unit including turntable means and record 
transfer means, motor driven means for driving 
said turntable means, causing relative move 
ment between said units in an operative direc 
tion and actuating said record transfer means, 
an actuable member corresponding to each record 
space and movable into two actuated positions, 
a contact on said playing unit arranged to en 
gage any actuated actuable member, electro 
magnetic means controlled by such engagement 
to terminate the relative movement between said 
uhits and initiate the operation of said record 
transfer means to transfer the corresponding 
record to the turntable for the playing of one 
side, trip means actuated by Said playing unit 
for initiating the operation of said transfer 
means to return the record towards the maga 
zine, a contact on Said playing unit engaging an 
actuated member in its second actuated position, 
contactineans actuated by means associated with 
said: record transfer means during its return 
movement, drive reversing means controlled 
jointly by the engagement of the second men 
tion.6d contact with an actuatable member in its 
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whereby the operation of the transfer means and 
the turntable means is reversed and the record is 
returned to the turntable means for the playing 
of the other side, means operatively associated 
with said record transfer means for terminating 
its operation during the playing of a record, trip 
means associated with the record playing unit 
for reinitiating the return movement of the rec 
ord transfer means after the playing of a record, 
means operatively associated with the record 
transfer means for terminating its operation, re 
actuating said reversing means and reinitiating 
relative movement between said units, means for 
actuating said reversing means at each end of 
the relative movement, and means actuated at 
each end of the relative movement to render said 
electromagnetic means operative during relative 
movement in the operative direction and inop 
erative during relative movement in the opposite 
direction. 

9. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing 
unit including turntable means and record trans 
fer means, motor driven means for driving Said 
turntable means, causing relative movement be 
tween said units in an operative direction and 
actuating said record transfer means, an actu 
able member corresponding to each record space 
and movable into two actuated positions, a con 
tact on said playing unit arranged to engage any 
actuated actuable member, electromagnetic mag 
netic means controlled by Such engagement to 
terminate the relative movement between said 
units, and initiate the Operation of Said record 
transfer means, electromagnetic means for re 
versing the driven means, and a contact on said 
playing unit arranged to be engaged by an ac 
tuable member in its second position the last 
mentioned contact being electrically connected to 
last mentioned electromagnetic means, whereby 
the turntable means is reversed for the playing 
of the corresponding side of the record, means 
Operatively associated With Said record transfer 
means for terminating its operation during the 
playing of a record, trip means associated with 
the record playing unit for reinitiating the opera 
tion of the record transfer means to effect re 
turn of the played record to the magazine, means 
operatively aSSOciated with the record transfer 
means for terminating its operation, and re 
initiating Said relative movement between said 
units, and again actuating said reversing means 
whereby said relative movement is resumed in 
said Operative direction, means for actuating said 
reversing means at each end of the relative 
movement, and means actuated at each end of 
the relative movement to render said electro 
magnetic means Operative during relative move 
ment in the operative direction and inoperative 
during relative movement in the opposite direc 
tion. 

10. A phonograph comprising a magazine unit 
having a plurality of record spaces, a playing unit 
including turntable means and record transfer 
means, motor driven means for driving said 
turntable means, causing relative movement be 
tween Said units in an operative direction and 
actuating said record transfer means, an actu 
able member corresponding to each record space 
and movable into three actuated positions, a con 
tact on Said player unit arranged to engage any 
actuable member, electromagnetic means con 
trolled by such engagement to terminate the 
relative movement between said units and ini 

Seconid actuated position and said contact means, 75 tiate the operation of said record transfer means 
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to transfer the corresponding record to the turn 
table means for the playing of one side thereof, 
means operatively associated with said transfer 
means for terminating the operation of said 
transfer means during playing, trip means on 
said playing unit for reinitiating the operation of 
said record transfer means to return said record 
towards the magazine, means operatively con 
nected to the record transfer means for termi 
nating the operation of thie record transfer 
means and reinitiating said relative movement, 
a contact arranged to be engaged by any actu. 
ated member only in a second actuated position 
of said member, reversing means for reversing the 
direction of said driven means arranged to be 
actuated by the engagement of the last men 
tioned contact with an actuated member in the 
second actuated position to condition the phono 
graph for the playing of the other side of the 
corresponding record, means operatively associ 
8ted with the record transfer means for again 
actuating the reversing means after the record 
has been returned to the magazine whereby the 
relative movement of the units is resumed in 
Said operative direction, a third contact on the 
playing unit arranged to engage an actuated 
member in a third position, contact means in se 
ries with the third contact arranged to be closed 
as the transfer means is returning the record to 
wards the magazine after the playing of the first 
mentioned side, the third contact and the con 
tact means being arranged to actuate the re 
versing means whereof the record is returned 
to the turntable means for the playing of said 
other side, automatic switch means arranged to 
be actuated at the end of the relative movement 
to reverse Said driven means and the direction 
of Such movement, and associated Switch means 
for rendering said contacts effective during rela 
tive movement in the operative direction and in 
effective during relative movement in the reverse 
direction. 

11. In an automatic phonograph for playing 
double faced disc records, in combination, turn 
table means arranged to support a double faced 
record With the recording surfaces of both sides 
exposed, can means operable in either direction 
to Supply a record to, and remove the record from 
said turntable means, driving means for rotating 
said turntable means and said cam means in 
either direction, reproducer means arranged to 
cooperate with either side of a record and means 
arranged to be actuated by the can raeans for 
moving said reproducer means to one side of the 
record position when the driving means is op 
erating in one direction and for moving said re 
producer means to the other side of the record 
position when the driving means is operating in 
the opposite direction. 

12. In an automatic phonograph for playing 
double faced disc records, in combination, turn 
table means arranged to support a double faced 
record with the recording surfaces of both sides 
exposed, can means operable in either direction 
to supply a record to, and remove the record from 
said turntable means, driving means for rotating 
said turntable means and said can means in 
either direction, reversing means for reversing, 
said driving means, reproducer means arranged 
to cooperate with either side of a record, means 
arranged to be actuated by the can means for 
moving said reproducer means to one side of the 
record position when the driving means is op 
erating in one direction and for moving the re 
producer means to the other side of the record 
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in the opposite direction, a selector switch, and a 
second switch actuated by said cana means dur 
ing the removal of said record, said switches be 
ing arranged to actuate said reversing means 
whereby the record is returned to the magazine 
for playing the other side. 
-13. In an automatic phonograph for playing 
double faced disc records, in combination, turn 
table means arranged to support a double faced 
record with the recordiag surfaces of both sides 
exposed, cam means operable in either direction 
to supply a record to, and remove the record 
from said turntable means, driving means for 
rotating said turatable means and said cam 
means in either direction, reversing means for 
reversing said driving means, reproducer means 

Yarranged to cooperate with either side of a record, 
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means arranged to be actuated by the eam means 
for moving said reproducer means to one side of 
the record position when the driving means is 
operating in One directora and for moving the 
reproducer means to the other side of the record 
position when the driving means is operating in 
the opposite direction, a selector switch arranged 
to be closed to actuate said driving means to 
condition the phonograph for the playing of a 
corresponding side of the record. 

14. In an automatic phonograph for playing 
double faced disc records, in combination, turn 
table means arranged to support a double faced 
record with the recording surfaces of both sides 
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exposed, can means operable in either direction 
to supply a record to, and remove the record 
from said turntable means, driving means for 
rotating said turntable means and said cam 
means in either direction, reversing means for 
reversing said driving means, reproducer means 
arranged to cooperate with either side of a rec 
ord, means cooperating with the cam means for 
Oving Said reproducer mes.ns to one side of the 

record position when the driving means is Op 
erating in one direction and for moving the re 
producer means to the other side of the record 
position when the driving means is operating" in 
the opposite direction, a selector member ar 
ranged to close a first selector switch in one po 
sition and a second selector switch in another 
position, switch means actuated by said cam 
means during record removal and arranged to co 
operate with the first selector switch during rec 
ord removal after playing one side to actuate 
said reversing means whereby the record is re 
turned to the turntable means for the playing of 
the other side, said second selector switch being 
arranged to actuate the reversing means. w 

15. In an automatic phonograph, in combia 
nation, a magazine including record holding 
spaces, a playing unit movable along said maga 
Zine, record transfer means on said playing unit, 
record supporting means on said playing unit, 
reversible driving means for driving said play 
ing unit and said record supporting means in 
either direction and for driving said record trans 
fer means through its operating cycle, means for 
reversing said driving means, a selector member 
for each record space and movable from a nor 
mal inoperative position into any of three ac 
tuated positions, a contact on said playing unit 
arranged to engage any selector member in any 
actuated position to arrest said playing unit in 
corresponding position for the playing of the 
corresponding record, a second contact on said 
playing unit arranged to engage an actuated se 
lector member in its second actuated position, 

position when the driving means is operating as switch means on said playing unit arranged to be 
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actuated after the playing of one side of the rec 
ord and to cooperate with Said. Second contact 
to actuate said reversing means to effect play 
ing of the other Side of the record, and a third 
contact on Said playing unit arranged to engage 
any selector. member in its third actuated posi 
stion to actuate said reversing means to effect 
playing of the other side of said record. 

6. A phonograph comprising a magazine hav 
ing record receiving Spaces, a carriage, said car 
riage including turntable means for rotatably 
supporting a record with the recording grooves. 
of both Sides exposed, player arm means arranged 
to cooperate with either side of a record thus sup 
ported, record transfer means for transferring a 
record between Said magazine and said turntable 
means, and can means for actuating said record 
transfer neans and Said player arm means, 
driven means on said carriage and cooperating 
means on Said magazine to effect relative move 
ment therebetween, motor means for driving Said 
turntable means, said can means and said driven 
means, reversing means for reversing the direc 
tion of drive of Said turntable means, Said arm 
means and said driven means, clutch means for 
connecting Said motor means alternately to said 
driven means and said cams means and discon 
necting it therefron, a member corresponding 
to each record space in Said magazine and dis 
placeable into three actuated positions, a con 
tact on said carriage arranged to engage any of 
said members in actuated position, as the motor 
means is driving the driven means in normal 
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direction, means controlled by Said engagement . 
to actuate Said clutch means to arrest the relative 
movement between the player unit and the maga 
zine with the record transfer means in position 
to cooperate with the record corresponding to 
the actuated member, and to initiate the opera 
tion of the can means whereby said record is 
transferred to the turntable means for playing 
by the player arm, automatic means for actuat 
ing said clutch means to terminate the drive of 
the cam means during the playing of the record, 
a trip controlled by the player arm for actuating 
said clutch means to resume the drive of the 
cam means to return the played record to the 
magazine, means controlled by the Cam means 
for actuating the clutch means to terminate the 
drive of the can means and resume the drive of 
the driven means, a Second contact. On Said car 
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riage arranged to engage an actuated member in 
Second actuated position, means COOperating with 
the can means after it has partially returned 
the record towards the magazine after playing 
the first side of the side arranged to cooperate 
with the last mentioned contact engagement to 
actuate the reversing means whereby the turn 
table and cam means are driven in opposite direc 
tions to return the record to the turntable means 
for playing the other side, means actuated by 
the cam means for again actuating the reversing 
means after the record has been returned to the 
magazine whereby normal travel is resumed, and 
a third contact on said carriage engaged by an 
actuated member in the third position and ar 
ranged to actuate said reversing means, whereby 
Only said other side of the record is played. 

17. In a phonograph, in combination, a sta 
tionary magazine, a Carriage, means for driving 
Said carriage along Said magazine, Said carriage 
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means, and motor means for driving said tura 
table means, said carriage driving means, and 
driving said cam means, clutch means for oper 
atively connecting said motor, means to said car 
riage driving means or to said can means and 
disconnecting said motor means therefrom, an 
actuable member corresponding to each record 
in the magazine and movable to two actuated 
positions, a contact carried by said carriage ar 
ranged to engage any actuated member to arrest 
said carriage with its record transfer means lo 
cated to cooperate with the corresponding record, 
means associated with said: contact to actuate 
said clutch means to effect playing of one side of 
said record, means for actuating, said clutch 
means to terminate the drive of said cam means 
during the playing of a record, trip means asso 
ciated with the player arm for actuating said 
clutch means to resume the drive of said cam 
means after the playing of said side of a record 
to effect return of the played record to the 
magazine by the transfer arm, means actuated 
by the can means to resume the drive of said 
carriage, a second contact on said carriage ar 
ranged to engage any actuatable member in a 
Second actuated position, means for reversing the 
drive of said turntable means and said cam 
means, means actuated by said cam means and 
said Second contact and the actuable member for 
actuating said reversing means whereby the cam 
means is driven in the opposite direction to re 
turn the record to the turntable means for play 
ing the other side of the record, means actuated 
by the can means for terminating the drive of 
Said cam means during the playing of said other 
side of the record, and means actuated by said 
can means for again actuating the reversing 
means when the transfer means has returned the 
record to the magazine after playing both sides, 
whereby travel of the carriage is resumed in ini 
tial direction. 

18. In a phonograph, in combination, a sta 
tionary magazine, a carriage, means for driving 
said carriage along said magazine, said carriage 
comprising turntable means, a player arm, record 
transfer means for transferring a record between 
said magazine and turntable, can means for ac 
tuating said player arm and said record transfer 
means, and motor means for driving said turn 
table means, said carriage driving means, and 
driving said cam means, clutch means for oper 
atively connecting said motor means to said car 
riage driving means or to said can means and 
disconnecting said motor means therefrom, an 
actuable member corresponding to each record 
in the magazine and movable to three actuated 
positions, a contact carried by said carriage ar 
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comprising turntable means, a player arm, record . 
transfer means for transferring a record between 
Said magazine and turntable, cam means for ac 
tuating said player arm and said record transfer 75 

ranged to engage any actuated member to arrest 
Said carriage with its record transfer means lo 
cated to cooperate with the corresponding record, 
means associated with said contact to actuate 
Said clutch means to effect playing of one side 
of Said record, means for actuating said clutch 
means to terminate the drive of said cam means 
during the playing of a record, trip means asso 
ciated with the player arm for actuating said 
clutch means to resume the drive of said cam . 
means after the playing of said side of a record 
to effect return of the played record to the maga 
zine by the transfer arm, nears actuated by the 
can means to resume the drive of said carriage, 
a second contact on said carriage arranged to 
engage any actuatable member in a second ac 
tuated position, means for reversing the drive 
of said turntable means and said cam means, 
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feats actuated by said cam means and said sec 
ond contact and the actuable member for actuata 
"ing said reversing means whereby the can means 
is driven in the opposite direction to return the 
record to the turntable means for playing the 
other side of the record, means actuated by the 
cam means for terminating the drive of said cash 
means during the playing of said other side of 
the record, means actuated by said can means 
for again actuating the reversing means when 
the transfer means has returned the record to 
the magazine after playing both sides, whereby 
travel of the carriage is resumed in initial direca 
'tion, and a thrid contact on said carriage ar 
ranged to engage any actuable member in its 
third position and arranged to actuate the revers 
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ing means whereby only said other side of the 
record is played before the carriage resumes its 
moveae at in initial direction. 

OWARD . ANDREWS. 
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