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UNITED STATES PATENT OFFICE 
2,458,496 

AUTOMATIC PHONOGRAPH. 
Edward F. Andrews, Chicago, Ill., assignor, by 
mesme assignments, to N. Marshall Seeburg, 
Chicago, Ill. 

Application May 4, 1942, Serial No. 441,625 
(C. 24-10) 28 Claims. 

This invention relates to automatic phono 
graphs and more particularly to phonographs of 
the Sane general type as those described and 
claimed in my Copending applications Serial No. 
180,752, filed December 20, 1937 (Patent No. 
2,281,547, granted May 5, 1942), Serial No. 214,310, 
filed June 17, 1938 (Patent No. 2,281,548, granted 
May 5, 1942), and Serial No. 346,105, filed July 
18, 1940 (Patent No. 2,323,365, granted July 6, 
1943). 
This general type of phonograph can be readily 

adapted for playing any desired number of rec 
ords and even when a very large number of rec 
ords are to be played only very few and simple 
additional parts are required for additional 
records. 
In the phonograph of the present invention, 

a Stationary record magazine is adapted to sup 
port different sized double faced disc records 
Vertically in Spaced apart relation. A carriage 
is mounted for bodily translatory movement adja 
cent to the magazine. This carriage has mounted 
On it a record transfer mechanism, means for 
Supporting and rotating a transferred record in 
a playing position and player arm means for play 
ing either side of a record in the playing position. 
A construction of this general nature, wherein 
the magazine is stationary and the carriage with 
its various component parts is movable relative 
to the magazine, is decidedly advantageous when 
the magazine is of considerable length to support 
a large number of records. The reason for this 
is that the overall length of the machine is deter 
mined by the length of the magazine along which 
the carriage moves back and forth. 
AS already indicated, the type of phonograph 

to which the present invention pertains includes 
three main elements. The first of these is the 
Stationary magazine, the second is the movable 
carriage Supporting most of the operating and 
control mechanisms of the phonograph, and the 
third is a Selector mechanism for selecting the 
record or records to be played. All three of these 
elements may be, and preferably are, supported on 
a Suitable chassis or base. • 
The movable carriage supports first of all power 

means, Specifically a reversible electric motor 
Supplying 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 a 
record transfer mechanism are also mounted upon 
and move With the carriage. The carriage also 
Supports a single player arm having needle means 
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projecting in opposite directions therefron and 
shiftable at the limits of movement of the carriage 
from one Side of the playing position to the other, 
whereby opposite sides of records are played as 
the carriage moves in opposite directions. Me 
chanical and electrical controls for effecting 
operation of the carriage to selected record posi 
tions and for playing the selected side of the 
record are also mounted upon the movable car 
riage. - - - - 

The primary object of the present invention is 
to provide a new and improved automatic pho 
nograph. 
One of the objects of the present invention is 

the provision of a new and improved player arm 
mounting and assembly whereby the player arm 
may be readily shifted from one side of the rec 
ord position to the other at the limits of nove 
ment of the carriage. 
Another object of the present invention is the 

provision of an automatic phonograph with a 
Safety mechanism which prevents relative move 
ment of the carriage and magazine in the event a 
record is not properly returned from the playing 
position to the magazine and which, further, 
repeats the transfer operation until the record 
is properly returned to the magazine. 
A further object of the present invention resides 

in the provision of a new and improved clutch 
arrangement through Which the motor is operable 
to operate the carriage through a record select 
ing cycle or to operate other mechanisms through 
a record transfer and playing cycle. 
A further object of the present invention resides 

in the provision of a new and improved record 
stripping mechanism whereby the record is posi 
tively stripped from record clamping means after 
the playing of the record, better to insure proper 
return of the record to the magazine. 
Another object of the invention is to provide a 

new and improved drive for a turntable rotatable 
about a horizontal axis whereby unbalanced rec 
ords are prevented from causing appreciable 
Speed Variations. 
Another object of the invention is the provision 

of a new and improved turntable drive wherein 
the drive is preloaded to minimize. Speed varia 
tions. 
A further object of this invention resides in 

the provision of a new and improved turntable. 
drive including means for preventing the trans 
mission of motor created disturbances to the 
iUrntable. 
Other objects and advantages of the present 

invention Will become apparent from the ensu 
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ing description, in the course of which reference 
is had to the accompanying drawings, in which: 

Fig. 1 is a top plan view of the phonograph of 
the present invention. This view does not illus 
trate any cabinet but it should be understood 
that the phonograh may be mounted in a cabinet 
of any Suitable construction; 

Fig. 2 is a rear elevational view, on an enlarged 
Scale, of the movable carriage and various parts 
mounted thereon, the view being taken along the 
line 2-2 of Fig. 1; 

Fig. 3 is an enlarged side elevational view of 
the phonograph, the view being taken along the 
line 3-3 of Fig. 1; 

Fig. 4 is a view similar to Fig. 3, the view being 
taken on the other side of the machine along the 
line 4-4 of Fig. 1; 

Fig. 5 is an enlarged vertical transverse cross 
Sectional view through the moving carriage, the 
View being taken along the line 5-5 of Fig. 1 and 
illustrating a record clamped in playing position; 

Fig. 5A is a similar but fragmentary cross-sec 
tional view illustrating details of the record 
clamping and rotating means with these means 
in an intermediate position wherein the record 
has not been fully clamped and centered in play 
ing position; 

Fig. 5B is a similar but fragmentary cross-sec 
tional view taken along the line 5B-5B of Fig. 5 
illustrating details of a clutch, hereinafter termed 
a cycling clutch; 

Fig. 6 is an enlarged exploded view of the vari 
ous cams mounted on a camshaft and their asso 
ciated cam followers. In this view, the cans and 
followers are indicated in positions occupied by 
them at the time that the rotation of the cam 
shaft is started after the carriage has been 
stopped in alignment with a selected record; 

Fig. 7 is an enlarged cross-sectional detail of an 
auxiliary shaft assembly supporting parts of the 
record transfer mechanism and player arm posi 
tioning mechanism, the view being taken along 
the line 7-7 of Fig. 9; 

Fig. 8 is a cross-sectional detail of a portion of 
the record transfer mechanism, the view being 
taken generally along line 8-8 of Fig. 7; 

Fig. 9 is an enlarged fragmentary cross-sec 
tional detail illustrating further details of the 
record transfer and player arm positioning mech 
anisms. It shows these mechanisms in positions 
occupied thereby when the apparatus is condi 
tioned for carriage movement. The View also 
shows in phantom a ten inch record in playing 
position; 

Fig. 10 is a fragmentary elevational view, partly 
in section, showing a ten inch record before it 
has been moved into playing position. The 
phantom lines in this view correspond to the 
record and player airn positions of Fig. 9; 

Fig. 11 is an enlarged fragmentary cross-sec 
tional view of the end of the record transfer arm, 
the View being taken along the line - of 
Fig. 10; 

Fig. 12 is a view similar to Fig. 9 but upon a 
Smaller scale showing a twelve inch record prior 
to the time that it is fully clamped and centered 
in playing position; 

Fig. 13 is an enlarged fragmentary front ele 
Wational detail of the player arm assembly and 
motor reversing switch mechanism; 

Fig. 14 is a fragmentary front elevational view 
illustrating the motor reversing switch mech 
anism in the other of its two positions; 

Fig. 15 is a cross-sectional view of the player 
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4 
arm assembly, the view being taken along the 
line 5-5 of Fig. 13; 

Fig. 16 is an enlarged cross-sectional view of 
the player arm assembly and mounting, the view 
being taken along the line 6-f6 of Fig.15; 

FigS. 17 and 18 are fragmentary details of the 
record clamping and centering means, the former 
being taken along the line 7-7 of Fig. 5A and 
the latter along the line 8-f8 of Fig. 5; 

Fig. 19 is an enlarged fragmentary elevational 
view more particularly of the record selector trip 
mechanism and a portion of the player arm trip 
mechanism. In this view, the various parts are 
indicated in the positions occupied thereby when 
the phonograph is not in operation, that is, when 
there has been no selection of any record to be 
played and the carriage is conditioned to be 
moved; Fig. 20 is a view similar to Fig. 19 illustrating 
the parts in the positions occupied thereby when 
the carriage has been stopped in alignment with 
a Selected record in the magazine and the cam 
shaft is conditioned to be operated to effect trans 
fer and playing of the record. The view shows 

; the cam shaft and certain of the cam follower 
arms in the same positions occupied thereby in 
Fig. 6; 

Fig. 21 is another view illustrating the parts 
in the positions occupied thereby during the play 
ing of a record; 

Fig. 22 is an enlarged side elevational view, 
partly broken away, of the drive and clutch as 
sembly for selectively driving the carriage 
through a record selecting cycle and the cam 
shaft through a record transfer and playing cycle, 
the view being taken along the line 22-22 of 
Fig.2; 

Fig. 23 is a horizontal cross-sectional view of 
the apparatus shown in Fig. 22, the view being 
taken along the line 23-23 of this figure and il 
lustrating details of mechanism for positively in 
suring proper alignment of the carriage with a 
Selected record; 

Fig. 24 is a view similar to Fig. 22, the View be 
ing taken along the line 24-24 of Fig. 22; 

Fig. 25 is a cross-sectional detail of the drive 
and clutch arrangement, the view being taken 
along the line 25-25 of Fig. 22; 

Fig. 26 is a transverse cross-sectional view of a 
coupling, the view being taken along the line 
26-26 of Fig. 24; 

Fig. 27 is an enlarged fragmentary croSS-Sec 
tional view showing the motor and its mounting 
and the connection of the notor to a shaft driven 
thereby, the view being taken along the lin/ 
27-27 of Fig. 4; 

Fig. 28 as a fragmentary cross-sectional detail 
along the line 28-28 of Fig.27; 

Fig. 29 is a cross-sectional detail through the 
coupling between the motor and shaft, the view 
being taken along the line 29-29 of Fig. 27; 

Fig. 30 is a cross-sectional view of the lower 
motor mounting, the view being taken along the 
line 30-30 of Fig. 27. 

Fig. 31 is an enlarged fragmentary cross-sec 
tional view of a motor preloading arrangement 
which may be utilized in the phonograph to pro 
vide more uniform speed of record rotation; 

Fig. 32 is a vertical cross-sectional view through 
the record selector mechanism, the view being 
taken along the line 32-32 of Fig. 33; 

Fig. 33 is a horizontal cross-sectional view of 
the Selector mechanism, the view being taken 
along the line 33-33 of Fig. 32; 

Fig. 34 is an enlarged fragmentary detail of a 
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portion of the selector mechanism illustrated in 
Figs. 32 and 33, this portion illustrating particu 
larly a double arm record selector that is rotated 
by movement of the carriage; 

Fig. 35 is a diagrammatic illustration of the 
electrical circuits and control embodied in the 
phonograph; and 

Fig. 36 is an enlarged side elevational view of a 
switch controlling the cycling clutch operating 
Solenoid and the muting of the reproduction 
apparatus. 

Before describing in detail the phonograph 
illustrated in the drawings and embodying the 
present invention, it may be well to mention that 
certain of the features of the phonograph are 
disclosed and claimed in the contemporaneously 
filed application of Olgierd GierWiatowsky Serial 
No. 441,624 and briefly to describe the sequence 
of the main operations that takes place in the 
selection and playing of selected records. The 
phonograph may be controlled either at the 
phonograph or from some remote point through 
a Suitable remote control (not shown). In either 
event, all that is necessary to select a record and 
side of a record to be played is to operate a record 
selector button from what may be termed a nor 
mal to a displaced pOsition. Immediately upon 
displacement of the button, the motor which is 
mounted on the movable carriage is energized by 
a motor circuit controlling relay. The motor is 
directly connected to the record rotating means 
and thus immediately rotates the latter. Simul 
taneously with the energization of the motor, a 
clutch, hereinafter called a cycling clutch, is 
operated by a solenoid to connect the motor to a 
power shaft having associated therewith a double 
clutch selectively operable to connect the power 
shaft to the carriage driving means to effect 
operation of the carriage through What is termed 
a record Selecting Cycle, or to a camshaft con 
trolling the operation of the various parts of the 
phonograph including the record transfer 
means, the record clamping means, and the 
player arm positioning means through what may 
be termed a record transfer and playing cycle. 
Under the above described conditions the double 
clutch is in carriage driving position. 
Thus, upon displacement of a record selector 

button, the motor is energized and the cycling 
clutch operated to connect the motor to the power i 
shaft. As a result, the carriage is moved from 
whatever position it may be in in the direction in 
Which it was last operated. If the Selected record 
and side are playable by the continued movement 
of the carriage in this direction, then the carriage 
is stopped With the record transfer means in 
alignment with the selected record. If not, the 
Carriage moves to the limit of its travel. Whereat 
the player arm is shifted from one side of the 
playing position to the other and the motor re 
versed to drive the moving carriage in the oppo 
site direction. Then When the selected record 
position has been reached, a further circuit is 
closed by the record selecting means to energize 
a third solenoid which may be termed a record 
selector trip solenoid. This further circuit is 
closed for but a brief interval as the selector is so 
constructed that the circuit is closed through the 
displaced selector button and the button is re 
turned to normal position immediately there 
after. The return of the selector button also de 
energizes the motor starting relay provided no 
other buttons are displaced, but this does not 
result in the deenergization of the motor or 
cycling clutch solenoid. Immediately upon ener 
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6 
gization of the record selector trip solenoid, the 
double clutch is operated from its carriage driving 
position to its camshaft driving position, thereby 
to disconnect the power shaft from the carriage 
driving means and to connect it to the camshaft. 
When the cam shaft is rotated by the motor, 

the selected record is transferred by the transfer 
means to the carriage where it is clamped and 
properly centered in playing position. The player 
arm is brought into engagement with the outer 
ungrooved periphery of a record and resiliently 
forced into engagement with the outer periphery 
of the record grooves. The cycling clutch is then 
deenergized by control means operated by the 
cam shaft and as a result, the motor drives only 
the record rotating means. During the playing 
of a record, the player arm moves in Wardly to 
Ward the Center of a record and when it reaches 
a predetermined position or is operated in the 
reverse direction, as by an eccentric groove in the 
record, a player arm trip mechanism is operated 
to energize again the cycling clutch solenoid with 
the result that the motor again drives the cam 
shaft, and the various mechanisms controlled by 
the cam Shaft are operated to remove the player 
arm out of engagement with the record, return it 
to initial playing position, unclamp the record, 
and transfer the record back to the magazine 
rack. 

It may be Well to point out that the provision 
is made for playing either ten or twelve inch 
records, the transfer mechanism and player arm 
being so controlled as properly to transfer either 
size of record and to effect movement of the 
player arm to properly engage and play either 
Size of record. 
When the played record is returned to the 

magazine, the motor continues to drive the cam 
shaft and effects operation of the double clutch 
into the carriage driving position. In the event 
no other record selector buttons have been oper 
ated to displaced position, the movement of the 
double clutch member results also in the open 
ing of the motor and cycling Clutch solenoid 

5 circuits to stop the machine, which will remain 
at rest until another selector button is moved 
into displaced position. However, if another 
Selector button is in displaced position at the 
time the played record is returned to the maga 
Zine and the double clutch moves into carriage 
driving position, the motor, and cycling clutch 
Solenoid circuit Controlling Switch will be oper 
ated in a direction to open the circuits thereto 
as in the case no selector button was in dis 
placed position, but since the motor circuit con 
trolling relay is energized by a displaced selector 
button, the result will be the continued ener 
gization of the motor and cycling clutch solenoid 
to effect a further record selected operation as 
described above. 

Referring now more particularly to Figs. 1. 
to 4, inclusive, it may be noted that the phono 
graph of the present invention includes a gen 
erally rectangular base or chassis at the rear 

5 of which are mounted a stationary record maga 
zine and record selector mechanism 2 and 
at the front of which is mounted a movable car riage 3. 
The base consists primarily of flanged front 

and rear members is and 5 and a pair of side 
members 6 of generally right angular cross 
Section. These four members are held together 
by suitable means such as the four corner pieces 
17, as best illustrated in Fig. 1. The base 0 
may be mounted within any suitable cabinet, 
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although none has been illustrated, in order that 
the construction of the phonograph itself may 
be observed more readily. 
The record magazine is adapted to hold both 

ten and twelve inch records in vertical Spaced 
apart relation, the racords being mounted be 
tween vertically disposed generally segment 
shaped spacers 3 provided with a suitable soft 
covering. These spacers are mounted at their 
front ends on a crosspiece 9 secured at its ends 
to spaced apart end plates 23 having horizontal 
flanges, the flange of one plate being secured to 
one of the side members 6, and that of the 
other to a supporting bar 2: Secured at its rear 
end to the rear base member 5 and at its front 
end to a carriage supporting rail 22 having a 
right angular cross section. The records are 
further positioned by a toothed bar 23 secured 
to a crosspiece 24 connecting the rear ends of 
the magazine end plates 2. If desired, a Strip 
of cushioning raterial 25 may be held between 
the crosspiece and toothed bal' So that the 
edges of the records rest on the strip. Before 
passing from the description of the magazine, it 
should be observed that the outer ends of the 
record Spacers 8 are spaced a short distance 
from the rear end of the nagazine. This con 
struction provides an arrangement whereby a 
record transfer arm may move between the two 
in a convenient manner and lay be constructed 
of a width more readily to engage the edge of 
a selected record as will be described hereinafter. 
The carriage is mounted for movement in 

front of the record magazine on the previously 
mentioned rail 22, a second rail 26, Similar to 
rail 22, and the front base member 4, the upper 
edges of the vertical portions of these three 
members constituting rails for three rollel's 27, 
28, and 29 secured to the movable carriage. The 
roilers 2 and 28 which run on the Outer rails 
22 and 4 are located at the right end of the 
carriage as viewed from the front, and the sin 
gle roller 29 riding on rail 26 is located at the 
opposite end. 
The carriage is movably secured above the 

rails by a pair of guiding strips 39 secured to 
the base side members 6 and having inwardly 
extending flanged portions at their upper ends 
to receive a pair of spaced apart rollers 3, each 
of which has below it a Washer 32 extending 
underneath the flanged portions, as best illus 
trated in Figs. 3 and 4. The rollers 3 are lo 
cated near the opposite ends of the carriage 
and the arrangement is such, therefore, that the 
carriage is positively guided for movement along 
the rails, and, furtheremore, such that the car 
riage cannot be lifted bodily while positioned on 
the rails. 
The carriage is constituted primarily by two 

die castings 34 and 35 (see particularly FigS. 2 
and 5) Secured together in suitable manner as 
by screws 36 near the upper ends of the cast 
ings and by other screws (not shown) near the 
bottoms of the castings. It includes also two 
subcastings 37 and 38, the former of which is 
secured to the rear of casting 34 (as best illus 
trated in Fig. 2) and serves as a mounting for 
a subassenbly including a double clutch, to 
which reference will be had hereinafter, utilized 
selectively to connect the motor to the carriage 
drive or the cam shaft, and the latter of which 
is secured to the left side of casting 35 (as best 
illustrated in Figs. 1 and 3) and serves as a Sup 
port for a player arm trip mechanism also to be 
described hereinafter. Casting 37 is secured to 
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8 
casting 34 by four bolts 39 and Casting 38 is 
Secured to casting 35 by four boltS 40. 
The two carriage supporting rollers 27 and 28 

- are suitably secured to the casting 34 in such 
manner as to support the base 4 of the cast 
ing above the Fails (as best indicated in Fig. 4). 
the rollers are mounted on pins 42 secured to 
vertical portions of the casting. The roller 29 
is secured in somewhat similar fashion to cast 
ing 38. 
The carriage is adapted to be driven in op 

posite directions by a reversible synchronous 
electric motor 43 of the capacitor type mounted 
upon and movable with the carriage. This no 
tor also supplies power to the cam shaft, to be 
referred to hereinafter, controlling the various 
operations of other apparatus mounted on the 
moving carriage. It is also directly connected 
to the record rotating turntable to prevent Speed 
Variations. 

Referring now more particularly to Figs. 4 and 
27 to 30, inclusive, it may be noted that the motor 
is mounted in vertical position on the casting 34 
between a base portion 4 of the casting and 
an upper platform portion 44. The motor is se 
cured to the base portion by an inverted cup 
like support 45 and to the vertical portion of the 
Casting by a bracket 46 having its end 47 aper 
tured to receive the shaft housing 48 of the mo 
tor (as best shown in Fig. 27). 
The motor is resiliently mounted in the lower 

Support 45 and in the bracket 46. The resilient 
support at the lower end of the motor is provided 
by a cup-like rubber bushing 49 adapted to re 
ceive a generally U-shaped bracket 50 welded 
to the lower end of the motor housing. The 
mounting of the motor at the upper end is pro 
vided by a torque resilient rubber bushing 5i 
Spacing the motor from the Supporting bracket 46. 
The motor drives a vertical power transmitting 

shaft 52 having worm gear 53 formed thereon, 
the drive being through a resilient coupling, in 
dicated generally by reference character 54, the 
lower coupling member 55 of which is suitably 
Secured to the upper end of the motor shaft 56 
and the upper coupling nember 57 to the lower 
end of shaft 52. The coupling members have 
Oppositely extending diametrically oppositely lo 
cated projections or fingers 58 each of which 
extends through a rubber diaphragm 59. The 
rubber diaphragm is of a thickness substantially 
to resist any tendency thereof to buckle when the 
motor' is energized, i. e., it provides a substan 
tially direct drive between the two shafts. The 
diaphragm also serves, as will be described here 
inafter, to impede transmission of high frequency 
disturbances generally known as “flutter' from 
the motor to records supported on the turntable 
ea.S. 
The power transmitting shaft 52 is journaled 

in a pair of spaced apart sleeve bearings Sf 
mounted in a shaft housing 62 above the plat 
form portion 44 of the casting 34 by a plurality. 
of bolts 63. The shaft is prevented from mov 
ing axially in the bearings 6 by a pair of C 
Washers 64 inserted into grooves formed in the 
shaft at the ends of the shaft housing. The top 
of the shaft and shaft housing is covered by a 
plate 67 secured to the top of the housing. 
The motor drives a record rotating shaft when 

ever it is energized and, as heretofore indicated, 
it is adapted under certain conditions selectively 
also to drive either the carriage or a cam shaft. 
The record rotating shaft which is indicated by 
reference character 68 (referring now more par 
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power Shaft 86 by a clutch controlled by a Sole 
noid, hereinafter termed a cycling clutch and a 
cycling clutch Solenoid, respectively. When the 
Solenoid is energized, the clutch is operated to 
Connect the gear 69 with a gear 87 loosely mounted 
On Shaft 68 and meshing with a gear 88 secured 
to the Shaft 86 immediately above a boSS 89 also 
formed integrally with the platform portion 44 of 
casting 34 (see Fig. 4). 
The cycling clutch, indicated generally by ref 

erence character 9, is adapted to be moved ax 
ially along shaft 68 toward the right (as viewed in 
Fig. 5) Whenever the cycling clutch Solenoid, 
indicated generally by reference character 92, 
is energized. It is energized during the record 
Selecting cycle and during the record transfer 
and playing cycle, except during the actual repro 
duction of the record. In Fig. 5, the apparatus is 
illustrated in the positions obtaining during the 
playing of a record at which time the Shaft 68 
only is being rotated, the Solenoid 92 being de 
energized. When the solenoid is energized, the 
solenoid plunger 93 is moved toward the solenoid 
Winding 94 with the result that the clutch oper 
atting arm 95 is moved clockwise about its pivot 
pin 96 to move the clutch member 9 to connect 
gearS 69 and 87. This connection extends between 
diametrically opposite tapered radial projections 
97 at one end of the clutch which extend axially 
and one of which engages a tapered pin 98 fixedly 
Secured to the hub portion 8 of gear 69. When 
the clutch is thus connected to the gear 69, the 
clutch member rotates gear 87 through a pin and 
slot connection constituted by a pin 99 fixedly se 
cured to the gear and a slot Oil formed at the 
adjacent end of the clutch. 
In order to prevent undule axial movement of 

the gear 87, the latter is restrained from move 
ment in One direction by a C-washer 22 mounted 
in a groove formed in the Shaft. If desired, a 
Spacing washer 03 may be mounted on the shaft 
between the gear and the fly-wheel 82. 
To facilitate aXial mOVement of the clutch un 

der load, the pin 99 on the gear is provided with 
a flared end 04 to cooperate with the slot in 
the clutch which is provided with tapered side 
Walls, as best indicated in Fig. 1. 
The clutch is operatively connected to the sole 

noid operated arm 95 by a yoke 05 formed inte 
grally with the arm and having diametrically 
oppositely located pins adapted to enter a cir 
cular recess 06 formed substantially centrally of 
the clutch member. The gear driving pin 99 may 
be located centrally within the slot i Oi by a 
Spring 07 secured to the clutch member as by a 
pin 08 and configured to have its opposite ends 
relatively closely embrace the pin at a point be 
tween the clutch member and the gear. This 
Spring centers the pin in the slot when the clutch 
is not rotated. 
The clutch operating arm is pivotally mounted 

on the pin 96 which is supported upon bosses 09 
formed integrally With the platform portion 44 
of the casting 34 at opposite sides of an aperture 
f formed in the platform. The lower end of 
alm 95 extends below the platform where the 
clutch operating solenoid 92 is preferably secured 
as by a bracket f2. 
The solenoid plunger 93 and the cycling clutch 

operating arm are normally biased to move the 
clutch into the position indicated in Fig. 5, i. e., 
a position wherein the clutch is disengaged from 
gear 69, by a spring 3 secured to the end of 
the plunger and to the bracket. The movement 
in this direction is determined by an adjusting 
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screw 4 also mounted in the bracket and 
adapted to abut against the lower end of arm 95. 
When the cycling clutch 9 is operated upon 

energization of solenoid 92, the power shaft 86 
is operable selectively to drive either the carriage 
or the cam shaft through a double clutch men 
ber 5, best illustrated together with its as 
sociated parts in Figs. 2 and 22 to 25, inclusive, 
to which reference will now be had. Preparatory 
to doing this, it is thought best to explain briefly 
that, when the phonograph is in inoperative po 
sition, i. e., When no record selector buttons have 
been displaced, the double clutch member is in a 
position (its lowermost) to connect the power 
shaft to the carriage drive. It also occupies this 
position in the event a record has been returned 
to the magazine after having been played and 
another record is to be played thereby to condi 
tion the carriage for movement to select the un 
played record or records. 

Returning now to a consideration of the vari 
ous figures referred to, it may be well first of all 
to note that the clutch is a part of a subassembly 
unit mounted in the casting 3: which, it may be 
recalled, is secured to the back of casting 34 by 
bolts 39. The Subassembly includes not only the 
clutch member 5, but also an extension 6 of 
the power shaft 86 connected to the power shaft 
by a detachable coupling comprising a slotted 
coupling member 7 secured to the power shaft 
and a coupling member f8 secured to the upper 
end of the extension. Coupling member 8 is 
provided with a pin 9 adapted to enter the slot 
in coupling member 7 when the parts are as 
Sembled as shown. The power shaft is rotatably 
mounted in casting 34 and more particularly in 
the boSS 89 in the platform portion 44 and in a 
lower boss 2A, it being restrained against axial 
movement by the hub of the gear 88 and the 
coupling member f T. 
The double clutch member is axially movable 

relative to shaft f 6 but is constrained for rota 
tion therewith by a pin and slot connection, best 
illustrated in Fig. 25. This connection includes a 
pin .22 extending through the shaft and having 
its projecting ends in diametrically opposite axial 
SlotS 23 formed in the clutch member. The 
clutch member is moved in a manner, herein 
after to be described more fully, by a clutch shift 
ing rod 24 having fixedly pinned thereto a yoke 
25 having pins 26 extending inwardly into an 
annular groove 27 formed substantially centrally 
of the clutch member. 
When the double clutch member is in its up 

permost position, in which it is illustrated in the 
Various figures, the power shaft 86 and its ex 
tension 6 alre operatively connected to the cam 
shaft f30 (see Fig. 22) through a worm 3 loosely 
mounted on shaft 6 and a worm gear 32 affixed 
to the camshaft. When the double clutch mem 
ber is in its lowermost position, the power shaft 
is connected to drive the carriage, this connection 
being through a spur gear 33 loosely mounted on 
shaft 6 near the bottom thereof and in mesh 
with a rack f34 secured to the outer side of one of 
the guiding strips 30, as best illustrated in Figs. 
3, 4, and 22. 
The power shaft extension f6 is journaled in 

upper and lower bearing bosses 35 and 36 
formed integrally with the casting 37. The cam 
shaft driving gear f3 f is loosely mounted on 
shaft f6 between the upper bearing boss 135 and 
a C-Washer 37 located immediately below an 
enlarged integral portion f38 of the gear. Gear 
33 is similarly loosely mounted on the shaft f6 
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between the lower bearing boss 36 and a C 
washer 39 located immediately above an en 
larged portion 4 formed integrally with the 
gear. 
The driving connection between the double 

clutch member and the cam shaft driving gear 
:3 is through a pin and slot connection, the 
fange 38 of the gear being provided with a 
down Wardly extending tapered pin 42 adapted 
to enter into tapered slots 43 in the upper end 
of the clutch member. The driving connection 
between the clutch member and the carriage driv 
ing gear 33 is through a similar arrangement in 
cluding a tapered pin í 44 secured to the flange 

of the gear and slots 45 at the lower end 
of the double clutch arrangement. 
The double clutch member is so constructed and 

arranged relative to the two gears driven by it 
that only one or the other of the gears can be 
driven at any one time, the clutch member being 
of a length slightly less than the distance be 
tween the ends of the pins 42 and 44. This 
construction makes it certain that both the cam 
shaft and carriage cannot be moved at the same 
time. 

In order to position accurately the carriage 
relative to a selected record, the carriage driving 
gear 33 is provided with a detent wheel 46 
formed integrally therewith and located above 
the gear flange 14 (see particularly Figs. 22, 23, 
and 24.). This detent wheel is so correlated to 
gear 33 and rack 34 that each of the spaces be 
tWeen adjacent teeth corresponds to a selected 
record. The detent wheel has cooperatively as 
sociated therewith a positioning roller 47 
adapted to enter the spaces between the teeth 
(as particularly indicated in Fig. 23) to position 
the carriage with its transfer arm properly lo 
cated to engage and effect the transfer of a rec. 
ord from the magazine to the playing position and 
back again. The positioning roller is mounted on 
a generally arcuate arm 48 pivotally secured as 
by a pin 49 to the casting 37. The arm and roller 
are resiliently biased toward the detent wheel by 
a Spring 5 connected at one end to the casting 
and at the other end to an arm 52 formed in 
tegrally with the arcuate arm 48. The spring 
5 is sufficiently strong properly to position the 
detent wheel and consequently the carriage when 
the roller 47 moves toward the detent wheel. 

In order to prevent undue noise that would be 
caused by the positioning roller riding over suc 
cessive teeth during travel of the carriage, the 
roller is kept out of substantial engagement with 
the Wheel during such travel. This is done by a 
pin 53 slidably mounted at the free end of arm 
48 and biased upwardly by a Spring 54 held be 

tween one forked end portion of the arm and a 
collar 55 on the pin. When the double clutch 
member 5 is shifted downwardly (looking at 
Fig. 22) preparatory to movement of the car 
riage, a horizontally projecting arm 56 secured 
to the double clutch operating yoke 25 moves 
the pin 53 downwardly. Then, as the gear 33 
and detent, wheel 46 are rotated, the detent 
wheel forces the roller 47 and arm 48 away from 
the detent wheel with the result that the pin 53 
is moved beyond the horizontally projecting arm 
456. Once beyond the arm, the spring 54 forces 
the pin upwardly so that the upper end thereof 
abuts against the side of arm 56 to prevent the 
roller and arm 48 from following the detent 
wheel inward, whereby undue noise and jerking 
are eliminated. · · 
The double clutch member is prevented from 
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being moved upwardly from carriage driving po 
sition to the can shaft driving position unless 
the carriage is properly positioned by a finger 
like element 57 (see Figs. 22 and 23) extending 
toward the detent Wheel and formed as a part of 
the member defining the arm 56 utilized to pre 
Went the roller 4 from contacting the detent 
wheel as the latter rotates. Looking particular 
ly at Fig. 23, it may be noted that unless the de 
tent wheel is properly positioned, the double 
clutch member cannot be moved upWardly into 
the position in which it is indicated in Fig. 22, 
since the finger 57 is below the detent wheel 
during the carriage driving operation. Thus the 
carriage is driven until the finger is is clear of 
the points on the detent wheel, after which the 
double clutch member is free to move upwardly 
to bring finger 5 above the detent Wheel by rea 
son of its location in one of the toothed Spaces 
on the detent wheel, as illustrated in Fig. 23. 
When the double clutch 5 is in its lowermost 

position and the motor is energized to perform a 
record selecting cycle, the gear 33 is rotated 
through the cycling clutch and the double clutch 
in its lowermost position. The gear 33, it may be 
remembered, is in mesh with the rack 34 fixed 
to the base so that as the gear is rotated in one 
direction, the carriage moves in One direction, 
and as the gear is rotated in the opposite direc 
tion, the carriage is moved in the opposite direc 
tion. 
The direction of rotation of the motor 43 is 

reversed at the two limits of travel of the car 
riage, which are somewhat farther apart than 
the end records in the magazine, by a reversing 
switch indicated generally by reference character 
58. This switch is mounted on a base plate 59 
(see particularly. FigS. 1 and 13) and is covered 
by a detachable cover plate 6 (as shown in 
Figs. 3 and 13). The base plate is secured to the 
casting 34 and defines with the front Wall 62 of 
the casting a compartment 63 (see Fig. 4) for a 
capacitor (not shown) for the motor 43. 
The motor reversing switch f38 is illustrated as 

being of the leaf type but may be of any suitable 
construction as long as it is capable of being op 
erated into two positions for producing rotation 
of the motor 43 in opposite directions. In the 
instant embodiment, the motor 43 is a single 
phase, capacitor type, alternating current Syn 
chronous motor and the Switch has thus been 
illustrated as comprising a pair of inter-con 
nected but electrically insulated movable switch 
blades 6 and 65 and three relatively fixed 
switch blades 66, 67, and 68. - 
The moWable Switch blades f 64 and 165 are op 

erated with Snap action at the limits of move 
ment of the carriage by an overcenter toggle 
mechanism indicated generally by reference 
character 169 operable by a generally horizontal 
ly. movable arm 79. The overcenter toggle 
mechanism includes a pair of levers 7 and 2 
connected together by a pair of overcenter 
springs 78 and pivotally movable about a pin 
73 secured to a bracket 73 mounted on top of 

the base plate 59. The lever f is provided 
with a forked switchblade operating element 75 
made of insulating material and the lever i 2 is 
provided with a projection 76 extending below 
the base plate 59 and pivotally connected to the 
right end (as viewed in Fig. 13) of the actuating 
armi i T2. The free end of the arm2 i 9 projects : 
through an aperture formed in a downward 
ly extending tongue-like projection 8 formed 
integrally with the base plate 159. . . . . 
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When the toggle mechanism actuating arm 
and associated mechanism and switch are in 

the positions illustrated in Fig. 13, the motor is 
rotated in such a direction as to drive the car 
riage to the right. When the carriage ap 
proaches its limit of movement in this direction, 
a pin 3 Secured to the free end of the Switch 
actuating arm 70 comes into contact with a stop 
definisig face 8 on a blacket 82 secured to the 
front base member With the l'esult that the 
arm remains stationary While the carriage con 
tinues to move. When the arm is restrained 
from movement, the overcenter toggle lever 72 
is turned in a clockwise direction about pivot 3 
until springs 3 pass overcenter and the switch 
is quickly moved from the position in which it is 
indicated in Fig. 13 to its opposite position 
(wherein it is indicated in Fig. 14) thereby to re 
verse the direction of rotation of the motor. It 
might be mentioned at this point that when the 
Switch is reversed, the player arm is also shifted 
from one side of the playing position to the 
other as Will be described hereinafter. When 
the Switch and operating arm have been shifted 
as described and the carriage moves in the oppo 
Site direction (to the left as viewed in Figs. 13 and 
14), then when the carriage reaches the limit of 
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its movement, the pin 9 Strikes the stop defin 
ing face 83 of a bracket 84, also secured to the 
base member 4. The operating arm 7 is thus 
again restrained from movement while the car 
riage moves and it shifts the overcenter toggle 
lever 72 in a counterclockwise direction until the 
springs f74 again pass overcenter when the 
SWitch is quickly operated into the position in 3, 
which it is shown in Fig. 13. It might be noted 
that in Fig. 14 the movable carriage is shown aft 
er it has noved Some distance toward the left 
from its right limit. 
The can shaft 3i has fixedly secured to it 

a number of cams for operating the record trans 
fer means, the player arm positioning means, and 
the record clamping and centering means. It 
also has fixedly secured to it other cams for con 
trolling the double clutch member, the motor 
and cycling clutch solenoid circuits, and two trip 
mechanisms, these being the record selector and 
the player arm trip mechanism. The camshaft, 
referring now more particularly to Figs. 5 and 6, 
is rotatably mounted in a pair of spaced apart 
sleeve bearings mounted in downwardly extend 
ing portions 85 and i 86 of castings 34 and 35, 
respectively, as shown in Fig. 5. The previously 
referred to cam shaft driving gear 32 is located 
to one side of casting portion f35 and the cams 
are Secured to the shaft between the casting por 
tions 85 and 86 whereby any substantial axial 
movement of the cain shaft is prevented. 
The cam shaft supports four spaced apart 

cams indicated generally by reference characters 
19í, í 92, 193, and í 94. The cams are preferably 
constructed of plates secured together and suit 
ably spaced apart by Spacers to which they are 
also secured by axially extending pins extending 
through the can assembly. The can assembly is 
secured to the cam shaft by a radial pin f 95 
passing through one of the spacers. 
The cams are constructed in effectively sym 

metrical fashion in order that the functions per 
formed by them are the same irrespective of the 
direction of rotation of the can shaft. This 
enables the cam shaft to be driven by the re 
versible motor 43 utilized to move the carriage 
to its various record selecting positions. 

Before proceeding with detailed consideration 
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of the various mechanisms operated by the cams, 
it might be well briefly to state that the record 
clamping and centering mechanism is operated 
by the cam 9 f; the record transfer mechanism 
is operated and the positioning of the player arm 
relative to the recording surfaces is effected by 
cam 92; that the double clutch member, and the 
motor and cycling clutch solenoid circuits are 
controlled by cam 93; and that the record selec 
tor trip and player arm trip mechanisms are 
conditioned for operation by the cam 94. When 
the phonograph is at rest after having played the 
last selected record or when the carriage is being 
moved into alignment with a selected record, the 
camshaft occupies what may be termed a normal 
position wherein the cams occupy the positions 
in which they are indicated in Fig. 6. (This 
figure, it should be noted, shows the cam foll 
lowers in positions occupied by then after 
the carriage has been stopped and the double 
clutch member 5 moved upward, but before 
the cams have been rotated from their normal 
position.) When the carriage has moved SO as 
to align the transfer mechanism with a selected 
record, the double clutch member 5 is operated 
from its down into its up position by the energiza 
tion of a record selector trip relay f 96 (see 
Figs. 2 and 19, particularly the latter) which has 
associated with it a clutch operating lever 97 
connected to the upper end of the clutch shifting 
rod 24 by a pin and slot connection including a 
pin 98 secured to the upper end of the rod and 
a slot 99 at the left end of the lever, as viewed 
in Fig. 19. The construction and operation of 
the mechanism for shifting the double clutch 
between its two operative positions will be de 
Scribed in greater detail hereinafter. 
The record transfer mechanism is operated by 

the cann 92 as indicated above and it, as will 
be described hereinafter, is also utilized to 
position the player arm relative to the recording 
surfaces of the records. The record transfer 
mechanism is so constructed and arranged that 
either 10 or 12 inch records may be transferred 
and played by the phonograph. 
The transfer of Selected records is effected by 

a transfer arm 26 which is movable with the 
carriage longitudinally underneath the records in 
the magazine and which is also mounted on the 
carriage for pivotal movement from a position 
underneath the records, wherein it is shown in 
Fig. 3, upwardly to contact the edge of a record 
and to roll the latter from the magazine onto 
a pivotally mounted record trough toward play 
ing position, the final positioning of the record 
being effected by record clamping and centering 
means to be described hereinafter. In the trans 
fer of ten inch records, the transfer arm moves 
somewhat beyond the position in which it is in 
dicated in Fig. 20, and in the transfer of twelve 
inch records, it moves to the position in which 
it is shown in Fig. 12. 
The record transfer arm 20 consists of a thin 

curved plate having a relatively wide record edge 
engaging Outer end. This Outer end consists of 
a pair of generally conical members 202 riveted 
to the arm, as best illustrated in Fig. 11. The 
arm 20 itself is quite thin in order that it may 
be readily moved between the record spacers 8. 
The record transfer cam 192 is operatively con 

nected to the record transfer arm through a cam 
follower arm, indicated generally by the ref 
erence character 203 (see particularly Figs. 6 to 
9, inclusive), a rotatably mounted shaft 204 to 
which the follower arm is fixedly Secured, a short 
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gear segment operating arm. 205, also fixedly 
secured to the shaft, a gear segment 206 rotatably 
mounted on the shaft 204, and a transfer arm 
supporting member 207 having a gear 208 formed 
integral therewith and in mesh with a segment 
gear 206. 
The can follower arm 203 carries at one end 

a roller 209 engaging the cam. Under normal 
conditions, that is, when the camshaft has not 
been rotated from its normal position, as indicated 
in Fig. 6, this roller rests in a slightly arcuate cut 
away portion 2 in cam 92, thereby giving the 
cam aSSembly a positively determined stopping 
position. The cam follower arm, as already in 
dicated, is fixedly secured to the shaft 204 as by 
a pin 22 and the arm, as well as the shaft 204, 
are biased toward the cam by a spring 23 secured 
at one end to a projection 24 formed integrally 
With the follower arm and at its other end to an 
upstanding lug 25 formed integrally With casting 
portion 35, as indicated in Figs. 9 and 10. The 
shaft is rotatably mounted near the lower ends 
of downwardly extending portions 85 and 86 of 
the two main castings 34 and 35, the cam follower 
arm. 203 being located between these sections to 
engage the calm 92, which, it may be recalled, 
is also located between these downwardly extend 
ing pOrtions. 
The gear segment operating arm 205 and like 

wise the bifurcated end of the segment gear 206 
(the ends being indicated by reference characters 
26) are located on the portion of the shaft 204 
projecting through casting 35 toward the casting 
38. The operating arm 205 is preferably secured 
to the shaft 204 between the bifurcated ends 26 
of the segment gear as by a pin 27. 
The transfer arm operating segment gear 206 

is loosely connected to the segment gear operating 
arm 205 by an adjustable connection (see Fig. 8) 
including an adjusting 
through a portion of the gear and adapted to bear 
against the operating arm. 205 against which it 
is resiliently biased by a pair of relatively heavy 
springs 29 secured at their lower ends to a pin 
220 (see Fig. 3) secured to the base portion of it 
casting 35 and at their upper ends to an arm 22 
formed integrally with the gear and extending 
transversely thereof. This construction enables 
the cam follower and gear segment operating arm 
205 to be moved some distance after the transfer 
arm and gear Segment are stopped, as they are 
under certain conditions to be explained herein 
after. 
The transfer arm carrying member 207 is ro 

tatably supported by a shaft 222 (see Figs. 2 and . 
3) supported by spaced apart projections cast 
integral with casting 35. The carrying member 
is also provided with an integral projection 223 
whereby the operation of the transfer arm is cor 
related with the previously mentioned record 
supporting trough indicated generally by refer 
ence character 224 in a manner now to be 
described. 
The record trough 224 is utilized selectively to 

transfer arm 20 dependent upon whether ten or 
twelve inch records are to be played. In the event 
a ten inch record is to be played, the transfer 
arm moves a greater distance than it moves when 
a twelve inch record is to be played, thereby to 
bring the center, holes of both sizes of records 
into a position wherein the record clamping and 
centering means is adapted to enter the center 
holes. 
In the transfer of ten inch records, the transfer 
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18 
arm is moved under the control of Cam 92 and 
aSSociated mechanism described above from the 
position in which it is shown in Fig. 3, past the 
intermediate position in Which it is shown in Fig. 
10, to a position Wherein the center hole of record 
is slightly below and to the left (as viewed in Fig. 
10) of the center of the record rotating shaft 68. 
When the transfer arm 20 moves somewhat be 
yond the position shown in Fig. 10, the abutment 
223 thereon strikes a pin 225 secured to the down 
wardly extending bifurcated end of the trough, 
the ends being indicated by reference character 
226, So that continued movement of the transfer 
arm rotates the trough in a counterclockwise 
direction. The result is a combined lifting and 
movement of the record toward the ultimate play 
ing pOSition. 
The trough is mounted for pivotal movement 

about a shaft 227 mounted, like shaft 222, on the 
two Spaced apart projections formed integrally 
With casting 35. ? 
The trough is biased toward what may be 

termed its uppermost position (illustrated in Fig. 
9) by a spring 228 secured at one end to a pin 
229 affixed to the casting 35 and at its other end 
to a downwardly extending arm 23 supported at 
its upper end on shaft 227 and connected for 
simultaneous movement with the trough by a pin 
and slot connection constituted by the pin 225 
and a slot 226 formed in the arm as best in 
dicated in Figs, 2 and 4. The extent of upward 
movement of the trough is determined by an ad 
justing screw 232 (see particularly Fig. 9), 
threaded through a portion of casting 35, against 
which one of the bifurcated ends 226 of the trough 
strikes. This adjusting Screw also determines the 
extent of upward movement of the trough by the 
transfer arm, as well as the extent of movement 
of the transfer arm for the transfer of ten inch 
records. It may perhaps be noted at this point 
that although the extent of movement of the 
transfer arm is thus determined by the adjusting 
screw 232, the transfer operating arm 205 secured 
to the shaft is capable of further movement by 
reason of the loose connection between the latter 
and the segment gear. This further movement 
is utilized to perform other functions as will be 
described hereinafter. 
In the transfer of twelve inch records, the 

transfer arm is moved through a lesser distance, 
the extent of movement being indicated in Fig. 12. 
In the transfer of these larger records, the move 
ment of the transfer arm is limited by the trough 
224 but not by the adjusting screw 232, the trough 
being provided With a latching arrangement 
whereby the trough is latched in a predetermined 
position. This latching arrangement is so con 
structed and arranged that the position and 
weight of the twelve inch record effect latching 
of the trough in a predetermined position. The 
latching arrangement does not, however, come 
into play during the transfer of ten inch records. 

Referring now more particularly to Figs. 9 and 
12, it may be noted that when the transfer arm 
2) is moved upwardly to effect the transfer of a 
twelve inch record from the magazine to the 
carriage, the record is rolled from the magazine 
on to the trough. As the record rolls up the 
trough, it strikes a latch member, indicated gen 
erally by reference character 233, pivotally se 
cured centrally of and near the free end of the 
trough which is apertured, as indicated by refer 
ence character 234, to receive the latch member. 
The latch member comprises a portion 235 ex 
tending longitudinally of the trough and a latch 
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finger defining portion 236 extending below the 
trough. The latch is pivotally secured to the 
trough as by a pin 237 extending through the 
latch at the junction of the portions 235 and 236. 
The latch finger itself is constituted by a thin 
metal plate 238, one end of which projects in the 
same general direction as portion 235 and is Spaced 
downwardly from the latter. The latch member 
is slightly biased in a clockwise direction to the 
position in which it is shown in Fig. 9 by a leaf 
spring 233 secured to the underside of the trough 
and having a hooked portion extending upWardly 
through the aperture 234 and engaging the bot 
tom of portion 235 of the latch. As the record 
is rolled up along the trough, the Weight of the 
record moves the trough downwardly (that is in 
the clockwise direction) against the bias of the 
spring 228. As the record is rolled further up 
the trough, its leading edge strikes the portion 235 
of the latch and forces it downwardly against the 
spring 239 so as to cause the latch to form, in 
effect, a continuation of the trough. Further 
movement of the record by the transfer artin 
noves the record out farther from the pivot point 
of the trough with the result that the trough is 
moved downwardly until it strikes a fixed rest 
and cooperating latch member 24 secured to cast 
ing 35. Thereafter the record is rolled further 
into the vicinity of the pin 237 about which the 
latch pivots and, as a result, the spring 239 moves 
the latch in a clockwise direction causing the end 
of the latch finger 238 to project underneath the 
end of the cooperating latch member 24. Con 
tinued movement of the record transfer arm 29 
then moves the trough upwardly a slight distance, 
to the position in which it is shown in Fig. 12, 
by reason of the abutment 223 striking the pin 
225 on the bifurcated short downwardly extend 
ing arrin 226 of the trough, Further upWard 
movement of the trough is prevented by the latch 
ing arrangement although the transfer arm oper 
ating means moves further. This further move 
ment of the latter, however, does not effect move 
mieht of the transfer arm, the can arm 203 and 
the shaft 204 moving independently by reason 
of the abutting contact between the segment gear 
operating arm 205 and the adjusting screw 28 in 
the Segment gear. 
The transfer mechanism thus moves a twelve 

inch record Substantially into the position shown 
in Fig. 12 in solid lines from whence it is clamped 
and centered by means to be described herein 
after. When thus claraped and centered, it occu 
pies the position shown in phanton in Fig. 12 
Wherein the record is shown lifted clear of both 
the trough and transfer arm. It may be well 
to note at this point that a ten inch record is 
similarly lifted clear of the record transfer arm 
and trough by the clamping and centering means. 

When.” a twelVe inch record is returned tÔ the 
magazine, the record is first released and per 
mitted to contact the trough and the transfer 
arm. Thereafter the transfer arm is moved 
downwardly with the result that the record rolls 
down the trough. As it rolls down the trough, 
the latch member is first rotated in a counter 
clockwise direction about its pivot to release the 
end of the latch finger 238 from the associated 
latch member 24, and as the record continues 
to roll downwardly, the trough rises until it 
reaches its uppermost position as determined by 
the adjusting screw 232. Thereafter the con 
tinued movement of the transfer arm permits 
the record to roll down into the record magazine. 

It should be noted that a ten inch record is 
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similarly returned to the magazine but that in 
the case of the transfer of a ten inch record from 
the magazine to the turntable, the latch does not 
come into play, it being preferred that the trough 
bias spring 228 be of a strength sufficient, to pre 
went the trough from moving downwardly far 
enough to engage the latching mechanism. How 
ever, this strength of Spring need not be used 
Since a ten inch record is not rolled up along the 
trough far enough to permit any clockwise rota 
tion of the latch 233 into latching position at the 
tirine the trough is in a position at which the latch 
night be effective. 
The record is clamped and centered in a play 

ing position after it has been moved by the record 
transfer mechanism in the manner described 
above, by mechanism now to be described. This 
mechanism is operated by the cam i9 and it con 
Sists primarily of a record clamping member indi 
cated generally by reference character 242 (see 
particularly Figs. 5, 5A, 17, and 18) movably 
mounted at the upper end of a clamping arm 243 
movable toward and away from the previously 
mentioned clamping member 83 by a cam follower 
arm indicated generally by reference character 
244, as best indicated in Figs. 1 to 3, 5, and 5A, 
particularly Fig. 5. 
The can follower arm 244 has at one end a 

roller 245 engaging the cam 9 and it is pivot 
ally mounted intermediate its ends on a shaft 
246 secured to casting 35. The follower arm is 
apertured centrally to provide a space for mount 
ing the clamping arm 243 on the shaft 246. The 
clamping arm is loosely mounted on this shaft 
but is operatively connected to the upper end of 
the follower arm by a connection including a pin 
247 fitted loosely in the two arms and a spring 
248 surrounding the pin and also located between 
the two arms. The construction is such that 
preSSure that can be exerted on the clamping arm 
by means of the can and 'cam follower is limited 
by the compression of spring 248. The spring 248 
is so designed that a record is securely and firmly 
held in place between the record claimping mem 
bers 83 and 242 yet without injury to the record. 
The pin 247 is held in place with the spring under 
compression by means of spaced apart C-washers 
at its outer ends. 
The clamping arm 243 is normally biased away 

from clamping position and the cann follower 
arm 244 is biased to hold the roller 245 in engage 
ment with the cam 9 by a spring 249 secured at 
One end to the pin 247 and at its opposite end to 
the casting portion 38. 
The record clamping member 242 is so con 

structed and arranged that as the clamping 
member is moved toward the other clamping 
member 83, it not only clamps the record, but it 
also moves the record upwardly and toward the 
front of the machine, thereby moving the record 
away from the record trough 224 and from the 
end of the record transfer arm. 20. These re 
Sults are obtained by mounting the clamping 
member 242 for pivotal movement in an upward 
and forward direction and providing it with a 
centering pin having a pointed end cooperatively 
associated with the flared opening 84 at the end 
of the record rotating shaft; 68. 

Referring now more particularly to Figs. 3, 5, 
5A. 17, and 18, it may be noted that the clamping 
member 242 comprises a generally annular disc 
25 loosely mounted at the end of a supporting 
pin. 252 mounted for universal movement at the 
upper end of clamping arm 243 by a ball and 
Socket joint constituted by a ball 253 formed 
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integrally with the pin and rotatably mounted in 
a socket formed in a cap 254 adjustably secured 
to the upper end of the arm 243. The pin is 
constrained for movement at an angle approxi 
mately 30 from the vertical by the bifurcated 
end portions 255 of the clamping arm 243, as best 
shown in Figs. 17 and 18. The free end of the 
Supporting pin 252 is generally conical in shape 
and surrounded by the centering pin proper 256 
Which is provided with a pointed end. The oppo 
Site end of the centering pin is provided With an 
annular fange 257 whereby it is fixedly secured 
to the disc 25 in any suitable manner, for in 
stance as by peening, as illustrated. The center 
ing pin and disc are loosely mounted on the Sup 
porting pin 252 by reason of the conical end of 
the pin 252 being somewhat smaller than the 
-central opening in the centering pin. In order to 
permit the disc and centering pin freely to rotate 
relative to the Supporting pin 252, a thrust ball 
bearing 258 is located between the end of the Sup 
porting arm and the centering pin. The relative 
radial movement of the disc and centering pin 
assembly about the supporting pin 252 is limited 
by an apertured, generally cup-shaped, member 
259 secured to the disc 25. This cup-shaped 
member also prevents the disc and centering pin 
assembly from being inadvertently removed from 
the supporting pin as it surrounds a C-washer 
26 secured to the central portion of the Sup 
porting pin. 
The centering pin and clamping disc assembly 

is so located by an adjusting screw 262 that when 
the clamping arm is moved toward the rotatable 
clamping member 83, the pointed end of the cen 
tering pin 256 is adapted to pass through the mot 
yet centered center opening of the record disc 
and to strike against the flared opening 84 of 
the bore 85 at the end of the record rotating shaft. 
Continued movement of the clamping arm effects 
movement of the centering pin into an inter 
mediate position in which the assembly is in Fig. 
5A and finally to the fully centered and clamped 
position as shown in Fig. 5. In this position, the 
record (indicated by reference character 263) is 
securely held between the discs 83 and 25 and is 
properly centered by reason of the centering pin 
256 being in the bore 85 formed at the end of 
the shaft 68. Consequently, when the shaft 68 is 
rotated with a record clamped thereto, as shown 
in Fig. 5, the record rotates in what may be 
termed a playing position. In this position the 
pin 256 is accurately centered with the bore 85 
without requiring exact alignment of the arm 
243 and cap 254. This result is attained by the 
double universal joint action of the ball 253 and 
the ball 258. 
The records are reproduced when clamped in 

the playing position by a transducer or pickup 264 
mounted at the end of a generally vertically ex 
tending player arm 265, preferably made of Solid 
wood. The pickup includes needle means having 
two points 264 extending diagonally beyond the 
ickup casing. The needle points are angularly 

so disposed as to follow the grooves when in con 
tact with opposite sides of records, the player 
arm and pickup being located on One side of the 
playing position when the carriage moves in One 
direction to play one side of a record and on the 
other side of the playing position to play the 
other side of a record when the carriage moves in 
the opposite direction. 
The player arm is shifted from one side of the 

playing position to the other at the limits of 
movement of the carriage at Substantially the 
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same time that the motor reversing switch is 
operated, as heretofore described. To effect this 
shift, the player arm is mounted for pivotal move 
ment about an axis generally parallel to the 
plane of rotation of the record on a subcarriage 
mounted for pivotal movement about an axis 
substantially parallel to and in the plane of rota 
tion of the record in playing position. When 
the subcarriage is pivotally moved about its axis 
from one of its two positions to the other, the 
first-mentioned axis is moved from One Side of 
the playing plane to the other. The shifting of 
the player arm is effected by an abutment on the 
subcarriage which cooperates with fixed abut 
ments at the limits of travel of the carriage. 

Referring now more particularly to FigS. 1, 3, 
13, 15, and 16, it may be noted that the player 
arm is mounted on a subcarriage or cradle, in 
dicated generally by reference character 266, for 
pivotal movement about an axis generally par 
allel to but spaced to one side of the plane Of 
record rotation defined by a pair of Spaced apart 
pivot pins 267 secured to the generally triangu 
lar ends 268 of the cradle. These pins support 
for pivotal movement a pin 269 upon which the 
player arm is resiliently mounted by a pair of 
spaced apart rubber bushings 27 (see Fig. 15). 
The cradle and members 268 are connected by a 
pair of crosspieces 272 located at opposite sides 
Of the player arm. 
The cradle 266 is mounted for movement about 

an axis parallel to and in the plane of rotation 
of the record in playing position by a pair of 
pins 273 mounted in a main carriage or cradle 
indicated generally by reference character 24 
mOUnited for piWotal moVement abOLlt an aXis per 
pendicular to the plane of rotation of the record 
(that is, parallel to the axis of rotation of the 
record) in order to permit the player arm and 
pickup to follow the record grooves for reproduc 
tion and to enable the player arm and pickup to 
be returned to initial position after having played 
a record. The construction and operation of the 
main cradle 274 will be described shortly. 

Returning now to a further consideration of 
the cradle 266, it may be noted that the pins 
273 are threaded through bosses 25 formed in 
the main cradle 274 and pass through apertures 
provided at the apices of the generally triangular 
endplates 268 of the cradle. 
The player arm and pickup are biased toward 

the playing position when on either side of the 
playing position by a pair of Springs 276 and 27, 
the inner ends of which are connected to the 

5 player arm and the outer ends of which are con 
nected to the end frame members 278 of the 
main carriage 274. From an inspection of Fig. 
13 it may be noted that the Spring 276 is effec 
tive to bias the player arm 265 toward the record 
263 by reason of it being extended further and 
located at a greater angle to the player arm than 
spring 277. When the player arm is shifted to 
the opposite side of the playing position, the 
spring 277 is effected to bias the player arm to 
Ward the record. 
When the subcradle 266 is shifted from on 

side of the playing position to the other, it moves 
between limits defined by the engagement of 
angularly disposed flanges 28 formed on the 
front end frame 268 of the cradle with angu 
larly disposed ends 282 of the front bOSS 275 
formed on the main cradle 274. 
The player arm carrying cradle 266 is shifted 

from one side of the playing position to the 
other at the limits of movement of the carriage 
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by a stud or pin 283 formed integrally with the 
cradle and which is adapted to abut against abut 
ments 284 and 285 formed by bent down flanges 
in the previously referred to brackets 82 and 84 
at the light, and left limits of movement of the 
carriage and which brackets also provide fixed 
abutments for operating the notor reversing 
switch. Assuming, for instance, that the player 
arm occupies the position in which it is shown in 
Fig. 13, then when the carriage moves to the 
right, the stud 283 strikes the abutment 284. As 
the carriage continues to move, the stud 283 is 
held stationary with the result that the cradle 
266 is rotated counterclockwise about the pivot 
pins 273 and as the stud passes from one side to 
the other of the axis defined by the pins, the 
cradle quickly moves to its other limiting posi 
tion, under the influence of gravity and the down 
ward component of the pull of the Springs 276 
and 277, with the player arm and pickup on the 
other side of the playing position, that is, the 
left side as viewed in Fig. 13. ASSlming, now, 
that the player arm and pickup have been shifted 
to the left side of the playing position, then, 
when the carriage moves to the left and ap 
proaches the limit of its movement, the stud 283 
strikes abutment 285 and with continued move 
ment the player arm is shifted to the right side 
of the playing position, that is, the position in 
which it is indicated in Fig. 13. 
The player arm is counterbalanced about the 

axis defined by pins 267 by a weight 286 secured 
in suitable manner to the lower end thereof as 
by the bolts 287 (see Fig. 15). 
When the record trough 224 is in its uppermost 

position, the player arm is positioned to be 
brought into engagement with the outer periph 
eral ungrooved edges of ten inch records, but, 
when a twelve inch record is transferred into 
playing position and the trough 224 is in its 
lowermost position, the player arm is then moved 
into a position where it can be brought into con 
tact with ungrooved outer peripheral edge of the 
larger record. As already indicated, the player 
arm is mounted upon an assembly including the 
two cradles 2S6 and 24. The positioning of the 
player arm for playing either ten or twelve inch 
records is effected by movement of the cradle 274 
about an axis parallel to the axis of rotation of 
the record defined by the spaced apart hardened 
steel pins 288 (see Fig. 13) engaging the end 
frannes 28 of the cradle, which pins are mounted 
in casting portions 34 and 38. The player arm is 
biased into position to contact the peripheral 
edges of ten inch records by the record trough 
biasing spring 228 which, it may be remembered, 
is Connected to the downwardly extending arm 
23i movable with the record trough. The lower 
extremity of this arm has associated with it a 
slidable rod 289 (see particularly Figs. 9 and 10) 
Innounted for movement in the previously men 
tioned lug 25 and a similar lug 29 located near 
the real end of the rod. When the trough is in 
its uppernost position, as indicated in Fig. 9, 
either when no record is being played or after the 
transfer of a ten inch record into playing posi 
tion, the rod 289 is noved to its most forward 
position and has moved the cradle 274 counter 
clockwise about the pivot pins 288, the movement 
being resiliently effected through a leaf spring 
292 Secured to the rear of cradle 24 and against 
which the rod abuts. This spring 292 may be ad 
justed by means of an adjusting screw 293 
threaded in cradle 274 to secure the exact posi 
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24 
tion suited for the pickup to contact the smooth 
outer edge of ten inch records (see Fig. 9). 
When a twelve inch record is transferred into 

playing position, the record trough is moved 
downwardly and latched by the larger record SO 
that the lower extremity of the arm 23i does not 
contact the rod 239 (as indicated in Fig. 12 and 
also in Fig. 10, which illustrates an intermediate 
position during the transfer of a ten inch l'ecord 
when the rod 289 has not yet been moved to its 
forward position by the end 23 of the transfer 
trough). Consequently the position of the player 
arm and cradle 24 is not affected by the position 
of the record trough, and the player arm is moved 
into a limiting position farthest away from the 
axis of rotation of a record in playing position 
(see Fig. 13) by the end of a player arm control 
lever, indicated generally by reference character 
295, the purpose and operation of which Will be 
described in greater detail hereinafter. At this 
time the right hand front end of the control lever 
295, strikes the front cross member of the main 
cradle 374 to move the cradle about the pivot pins 
288. A pin 294 mounted on the control lever 295 
near the right hand front end is adapted to con 
tact the lower leaf spring 296 of a pair of leaf 
springs 296 and 297 angularly disposed relative to 
each other and Secured to the nain player arm. 
cradle 274 adjacent end frame member 278, as 
best illustrated in Fig. 9, by a pair of screws 298. 
The spring 296 cooperates with the pin 294 to 
prevent oscillation of the player arm when the 
latter is moved to its ten inch position. The limit 
position for playing twelve inch records is ad". 
justably determined by an adjusting screw 30Í 
secured near the front edge of the cradle 274 and 
adapted to abut against a projection 302 formed 
integrally With casting 38, as best illustrated in 
Fig. 10. It might be noted heire that while Fig. 
10 illustrates an intermediate position during the 
transfer of ten inch records, the player arm is 
shown in Solid lines in its twelve inch limiting 
position. This results from the depression of 
the record trough by the Weight of the record to 
Inove the trough an 23 away from the end of 
the player arm positioning rod 289. 
The player arm assembly, including the player 

arm and the two cradles, are completely counter 
balanced about the axis defined by the pins 288 
(the axis parallel to the axis of rotation of the 
records), by a counterweight 363 secured to the 
lower ends of the end frame members 278 of the 
frame 274, as illustrated in Figs. 9 and 13. 
The player arm is moved into engagement with 

the outer peripheral edge of a record in the play 
ing position and moved out of engagement with 
the record after it has been played by the player 
arm control lever 295 mentioned briefly above. 
This lever is rotatably mounted on the shaft 204 
and actuated by the transfer can follower arnh 
283 in a nanner now to be described. The lever 
comprises a pair of Spaced apart curved arms 
304, the rear ends of which are provided with hub 
defining portions 305 whereby the control arm is 
mounted on the shaft 204. The arms are con 
nected by a bridging portion 306 cast integrally 
therewith. One of the arms 394, the one located 
to the right as the phonograph is viewed from the 
front, is provided with a projection 30 extending 
toward the other arm adapted to be engaged by 
the transfer cam follower arm 203 near the end 
of the record transfer operation and substantially 
simultaneously with the operation of the record 
clamping means by its associated cam. At this 
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time, the player arm control is moved upwardly 
by a stud 308 secured to the transfer cam follower 
arm below the projection 30 on the former. 
The lever 295 is biased downwardly toward the 
stud 308 by a spring 309 secured at its lower end 
to the cam follower arm 23 and at its upper end 
to a projection 3 formed integrally with the 
right player arm control lever arm 388, as illus 
trated in Fig. 9. 
When the player arm control lever 295 is moved 

upwardly in the manner indicated above, it is 
operative to release the player arm so that the 
latter is moved into contact with the peripheral 
edge of a record in playing position by one or the 
other of the biasing springs 276 or 27. This re 
lease is effected by the upward movement of 
downwardly projecting fingers 32 (see Fig. 16) 
formed at the front ends of the arms 304 and 
terminating in opposed Curved surfaces 33 co 
operatively associated With Small rollers 3 4 se 
cured to the player arm substantially in align 
ment with the axis defined by the pins 288. 
Referring now more particularly to Fig. 16, it 

may be noted that as the player arm control 
lever 295 is raised from its indicated position 
wherein the right finger 32 is in engagement with 
the right roller 34 and holds the player arm 
away from the record, right finger 32 is lifted 
thus permitting the Spring 26 to Swing the player 
arm in a counterclockwise direction about the 
pivot pins 267 until the pickup needle engages the 
peripheral edge of a record. The operation is 
Substantially the same in the event the player 
arm 265 has been shifted to the opposite side of 
the playing position to play the other side of a 
record, at which time the raising of the control 
lever permits the Spring 27 to shift the player 
arm in a clockwise direction about the pivot pins 
267. After the player arm has thus been brought 
into contact with the record, the player arm con 
trol lever 295 is moved further in an upward 
direction resiliently to force the needle into the 
outernoSt record groove. 
The pickup is moved into engagement with the 

outermost end of a record groove after having 
been brought into contact with the outer periph 
eral edge of a record by the continued upward 
movement of the control lever 295, this con 
tinued movement causing the pin 294 mounted 
in the outermost extremity of the right control 
leyer arrn 304 to engage the upper leaf Spring 
297 secured to the main player arm cradle 274. 
The engagement of the pin with the leaf Spring, 
which takes place after the needle has engaged 
the outer edge of the record, resiliently biases 
the cradle as well as the pickup and its needle 
toward the center of the record so that the 
needle is effectively brought into the record groove. 
The pin and spring 297 are so constructed and 
arranged that this biasing action takes place in 
substantially the same manner for either ten or 
twelve inch records, that is, the Spring is so 
located relative to the pin and movement of the 
pin is sufficient to impart this biasing movement 
to the player arm when the latter is positioned 
to play either size of record. 

After a record has been played, the player arm 
control lever 295 is moved downwardly to effect 
movement of the player arm out of contact with 
the record. As the control lever moves down 
wardly, the curved surface 33 strikes a roller 
34 and thereby effects movement of the player 
arm out of contact with the record, the particu 
lar surface and roller that are engaged depend 
ing upon the side of the record being played. 
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In order to adjust the movement of the player 

arm toward and away from the record by the 
player arm control lever 295, the rollers are pref 
erably SO mounted as to be movable relative 
to the projecting fingers with which they are 
asSociated. If reference be had to Fig. 16, it may 
be noted that the rollers 34 are mounted upon 
generally rightangled brackets 35, the horizon 
tal portions of which project inwardly toward 
each other. The ends are spaced apart a short 
distance. So that they may be forced apart by 
Screwing an adjusting screw 3: 6 mounted on 
the counterbalance weight 286 secured to the 
lower end of the player arm. It may be observed, 
therefore, that it is a simple matter to adjust the 
player arm positioning means by adjustment of 
the screw 3 f6. 

Consideration will next be given to the various 
controls embodied in the apparatus and partic 
ularly the record selector trip mechanism, the 
player arm trip mechanism, and two control 
SWitches utilized to control the operation of the 
motor 43, the cycling clutch solenoid 92, and a 
muting circuit that shortcircuits the pickup 
except When a record is actually being played. 

It has heretofore been brought out that the 
phonograph may or may not be, as desired, con 
trolled from a remote point. When a record or 
records are selected to be played, the first thing 
that takes place is the energization of a motor 
circuit control relay, indicated generally by refer 
ence character 32 (see Figs. 1, 4, and 35), herein 
after termed a motor starting relay. The winding 
322 of this relay is energized in a manner herein 
after to be described in conjunction with the selec 
tor mechanism and it remains energized as long as 
any record selector buttons are in displaced posi 
tion. When energized, it simultaneously effects 
closure of a circuit to the motor and to the 
winding 94 of the cycling clutch Solenoid 92 with 
the result that the motor is placed into operation 
to drive the record rotating shaft and the carriage 
moving mechanism in a manner hereinbefore de 
scribed, it being remembered that the double 
clutch member of the carriage drive is in its 
lowermost position after the return of the last 
record to be played to the record magazine. The 
circuit to the motor is completed in a manner to 
be described in detail hereinafter through a pair 
of leaf switch blades 323 and 324 (see Fig. 1 
where they are shown in circuit closing posi 
tion to correspond to the positions occupied by 
them prior to the time that the double clutch 
member has been returned to its lowermost 
position) and the previously mentioned notor 
reversing switch 58. The circuit to the cycling 
clutch solenoid winding is completed through the 
switch blades 323 and 324 and through a combined 
cycling clutch and mute control SWitch indicated 
generally by reference character 325 which is 
in circuit closing position except when a record is 
actually being played and which is operable to 
a circuit opening position even though the motor 
starting switch 323,324 is closed. It may be well 
briefly to mention at this point that the start 
ing switch is controlled not only by the start 
ing relay 32, but also by a lever arm 326 forming 
an integral part of the clutch operating lever 9 
and that the cycling clutch and mute controlling 
switch 325 is controlled by a lever 327 controlled 
by cam 494 and the player arm trip mechanism. 
The notor starting relay 32 and itS aSSO 

ciated switch 323, 324 and the switch 325 are 
all mounted on the previously referred to base 
plate 59 and are ordinarily enclosed within the 
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control cover 64. The motor starting relay 
32 includes an armature 328 (see Fig. 1) nor 
mally biased into retracted position by a Spring 
3.29. The armature is provided With a latching 
projection 33 adapted under certain conditions 
to latch a leaf spring 332 adjacent to but in 
sulated from leaf switch 324. The three leaf 
springs 323, 324, and 332 are mounted upon and 
insulated from each other by a support 333 made 
of blocks of insulating material secured to the 
base plate í59 by any suitable means. The 
switch blades 323 and 324 are controlled con 
jointly by the motor starting relay 32 and the 
lever 326 of the double clutch operating lever 
f 92, the latter having a slot 334 at its lower end 
(see Figs. 19 to 21, inclusive), adapted to Oper 
ate switch actuating member 335 mounted for 
pivotal movement on base plate 59 underneath 
the switch blades about a pivot pin 336. The 
switch actuating member 335 is operable into 
two different positions by the lever arm 326, One 
of these positions being the position in which 
it is shown in Fig. 1, and the other being a posi 
tion wherein the member is displaced a slight 
distance angularly counterclockwise about the 
pivot pin 336 from its indicated position. In 
the indicated position, the switch blades 323 and 
324 aire shown in circuit closing relation, the 
leaf Spring 332 being latched by the projection 
33 on the starting relay armature 328. Now, 
if the Switch operating member 335 is noved a 
short distance in a counterclockwise direction 
(which, it may be noted corresponds to the 
inovement of the double clutch member to its 
lowermost position), then the switch blade 323 
is separated from switch blade 324 by the Outer 
most one of a pair of insulating projections 
332 extending upwardly from the operating 
member 335 and between which the end of the 
switch blade projects. Under certain condi 
tions, however, the motor starting relay is en 
ergized (when any record selector button is in 
displaced position) and at this time the move 
ment of the operating member 335 in a counter 
'clockwise direction will not open the Circuit be 
tween Switches 323 and 324 Since the leaf Spring 
332 is free to move and hold the switch blades 
in engagement. When this occurs, the motor 
circuit and cycling clutch remain energized to 
move the carriage to a position corresponding 
to other selected records. 
The combined cycling clutch solenoid and 

muting switch 325 operated by the ever 327 is 
best illustrated in FigS. 1 and 36, particularly the 
latter. It comprises the cycling clutch circuit 
controlling switch blades 338, 339 that are nor 
nally in circuit closing position, and the lat 
ter of which has an insulating button 34 at its 
end. The Switch also comprises a pair of nor 
mally closed muting switch blades 342 and 343, 
the latter of which also has an insulated button 
344 at its end. The Switch blades are mounted 
in spaced apart relation on a supporting block 
35 with the insulated buttons 34 and 343 dis 
posed beneath the lever 327 so that as the lat 
ter is moved from its indicated position to a 
lower position, the two circuits controlled by the 
switches are simultaneously opened. Likewise, 
When the lever moves upward from circuit open 
ing position to the position in which it is indi 
cated, the two SWitches are simultaneously 
closed. 

Returning now to a consideration of the 
nechanical control mechanism, ilustrated more 
particularly in Figs. 19 to 21, inclusive, it may 
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be noted first of all that in Fig. 19 these mech 
anisms are illustrated in the positions occupied 
thereby at the time that the moving carriage is 
either stopped or being moved to align the 
transfer mechanism with a selected record-at 
this time the record selector trip relay 9S is 
deenergized; in Fig. 20 the mechanisms are 
illustrated in the positions occupied thereby in 
mediately after the record selector trip relay 
has been energized but before the can shaft 
has started to rotate (the view illustrating the 
same positions as shown in Fig. 6); and in Fig. 
24, the mechanisms are indicated in the posi 
tions occupied thereby during the playing of a 
record, after the cam shaft has rotated about 
180°. 
Returning now to a consideration of Fig. 19, 

it may be noted that the record trip Selector 
relay 96 is provided with a winding 348 and 
an armature 349 normally biased into retracted 
position by a spring 35f. A latching block 352 
is secured to the underside of the armature and 
it normally restrains against movement the up 
per arm 353 of a double ended Selector trip 
lever, indicated generally by reference charac 
ter 354, the lower arm 355 of which has secured 
thereto intermediate its ends a Spring 356 bias 
ing the lever for movement in a clockwise direc 
tion about a pivot pin 357 secured to a mount 
ing bracket 358 secured to casting 34. The lever 
354 is held on the pivot pin 357 by a C-Washer 
359. The lower end of the biasing Spring 356 
is connected to a pin 36 also secured to the 
mounting bracket 358. 
When the selected record position has been 

reached by the moving carriage, the record Se 
lector trip relay winding 348 is energized briefly 
in a manner to be described more fully herein 
after with the result that the armature 349 is 
attracted thereby to release the lever 353. The 
latter is thereupon moved in a clockwise direction 
by the spring 356 to effect movement of the 
double clutch member from its lower carriage 
driving position to its upper cam shaft driving 
position, where it is illustrated in Fig. 22. When 
the selector trip lever 354 rotates, it effects up 
Ward or clockwise movement of the double clutch 
shifting lever 97 through a link member 362 in 
terconnecting the two and mounted for pivotal 
movement about a pin 363, about which the 
double clutch shifting lever 9 also pivots. The 
lever 97 and link 362 are secured to the pin by 
suitable means such as the Washer 364 and C 
washer 365 and the pin is secured to bracket 358. 
The lower end of the connecting link is mechani 
cally connected to the trip lever by means of a pin 
and slot connection, a pin 366 being Secured to 
the lever intermediate its ends and below the 
pivot point, and the link being provided with a 
slot 367 near its lower end. The connecting link 
is mechanically connected to the clutch shifting 
lever by a flanged projection 368 intermediate its 
ends and abutting against the underSide of a 
generally triangular projection 369 formed in 
tegrally with the lever. The lever and link are 
resiliently biased toward each other by a Spring 
31. I Connected at itS lower end to the flange 368 
in the link and at its upper end to a flange 372 
formed at the upper edge of the lever. This 
Spring, it may be noted, is utilized also to shift 
the double clutch member to its lowermost po 
sition in a manner to be described Shortly. 
When the double clutch shifting lever 97 is 

moved, as described above, the clutch shifting 
rod 24 is lifted to shift the clutch into its upper 
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most position. At the same time, a tooth 33 
formed near the end of the lever it. Withdra Wn 
from an opening 374 formed in cam 93, which 
is of circular configuration. 
When the clutch shifting lever is lifted, the 

switch controlling arm 326 is rotated in a clock 
wise direction thereby to move the Switch 
operating member 335 in a clockwise direc 
tion about its pivot pin 336 as previously 
described. Movement of the SWitch Operating 
member 335 in this direction, however, does not 
have any effect upon the circuit controlling posi 
tion of the Switch blades 323 and 324, these re 
maining in contact even though moved. In the 
event the selector relay was tripped in response to 
the position of the last selected record, then the 
motor starting relay 32 would be deemergized 
with the result that its armature 328 would move 
into the latching position illustrated in Fig. 1, 
whereby the Spring blade 332 would be attached 
by the projection 33 on the armature. 
The release of the lever 354 by the energization 

of the record trip selector relay also performs a 
number of other functions which will now be con 
sidered. From a comparison of Figs. 19 and 20, 
it may be noted that when the link 362 is moved 
from the position shown in Fig. 19 to the position 
shown in Fig. 20, its free end 375 is moved toward 
the cam shaft 30 and into cooperative relation 
ship with its associated calm 94 which is gen 
erally segment shaped. 
When the lever 362 is moved into the position 

shown in Fig. 20, it also cocks the player arm trip 
mechanism, to be mentioned hereinafter, by rota 
tion of a player arm trip shaft 376 through a 
lever indicated generally by reference character 
3 fixedly secured to the shaft by a bushing 378. 
The shaft 376 extends longitudinally of the car 
riage beyond the casting section 38, it being 
mounted for rotation in this casting section and 
in the mounting bracket 358. The lever 37 is 
biased in a counterclockwise direction by a Spring 
39 secured at one end to a pin 38 mounted in 
the Supporting bracket and at its other end to its 
lower extremity 382 of the lever. The movement 
of the trip lever 354 in a clockwise direction 
moves the lever 3 and shaft 36 in a clockwise 
direction by means of a pin 383 Secured to the 
Outer extremity of lower arm 355 of the trip lever 
and a flange 384 extending toward the pin from 
the downwardly extending portion of the lever 
3. 
The movement of the trip lever 354 in a clock 

Wise direction after energization of the Selector 
trip relay also effects movement of the cycling 
Clutch and mute SWitch control lever 32 . into 
engagement With cam 93. This results from the 
clockwise movement of the lever 3 just de 
scribed which is connected to the lever through 
a Spring 385. The lower end of the spring is con 
nected to a flange 386 formed at one side and 
intermediate the ends of lever 37, and the upper 
end is connected to a flange 38 formed integrally 
with the lever 327 and slightly to the front (or to 
the right as viewed in Figs. 19, 20, and 21) of the 
player arm trip shaft and immediately above a 
projection 388 formed on the lever 377, which 
projection is adapted to strike the flange and 
effect counterclockwise movement of the lever 327 
upon the completion of the playing of a record 
and the release of the player arm trip mecha 
nism as Will be described hereinafter. When the 
lever 37 is moved in a clockwise direction upon 
release of the Selector trip relay, the lewer 327 is 
rotated in a clockwise direction about the shaft 
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376 upon which it is closely mounted, whereby 
its pointed end 389 is brought into contact with 
the surface of cam 93, as shown in Fig. 20. 
When the selector trip relay 96 is energized to 

release the trip lever 354, the various levers de 
Scribed above are operated in the Specified man 
iner and the double clutch member is shifted to 
its uppermost position to drive the cam shaft. 
The camshaft rotates about 180° from the posi 
tion in which it is indicated in Fig. 20 (and also 
in Fig. 6) to the position in Which it is indicated 
in Fig. 21 (in either direction, depending upon 
the direction of rotation of the motor), at Which 
time the cycling clutch operating Solenoid 92 is 
deenergized by operation of the control lever 32. 
When the camshaft starts to rotate, the clutch 
operating lever f37 first occupies the position in 
Which it is shown in Fig. 20. However, as Soon 
as the can shaft rotates a sufficient distance, the 
cam 94 engages the end 35 of the connecting 
link 362 and moves the latter in a counterclock 
Wise direction about the pivot pin 363. This 
movement Of the Connecting link tensions Spring 
37 to bias the double clutch shifting lever 97 
in a counterclockwise direction. The movement 
of the lever in this direction, however, is pre 
vented by the projection 373 thereon which rides 
On the surface of can 93 (as shown in Fig. 21). 
As the can Shaft rotates, record transfer, record 
clamping and player arm positioning mechanisms 
are operated in the manner previously described 
to transfer a record and clamp it in playing posi 
tion, and the player arm is brought into contact 
and moved into the record groove. When this 
has been accomplished, the cam has rotated about 
180° or into the position shown in Fig. 21, and the 
camshaft is prevented form being driven furtherby 
the deemergization. Of the cycling clutch Operat 
ing Solenoid Which is deenergized when the point 
ed end 389 of lever 32 falls into the opening 34 
in cam 93. When this occurs, the cycling sole 
noid and nuting SWitch contro lever 32 mOVeS 
in a clockwise direction about the player arm trip 
shaft 36, it being remembered that the lever 327 
is biased for movement in this direction by the 
Spring 385 connected to it and to the lever 37 se 
cured to the player arm trip shaft. The player 
arm trip shaft is prevented from rotating at this 
time by the player arm trip mechanism to be de 
Scribed hereinafter. As the SWitch controlling 
lever 327 rotates in a clockwise direction, the 
SWitch operating end of the arm noves doWn 
wardly to open the circuit between switch blades 
338 and 339 and between the Switch blades 342 
and 343. The opening of the circuit, between 
the two first-mentioned SWitch blades results in 
the deemergization of the cycling clutch operat 
ing solenoid with the result that spring i 3 ef 
fectS movement of the cycling clutch into the 
position in Which it is indicated in Fig. 5, and 
in which position only the record rotating shaft 
68 is rotated. The opening of the circiut be 
tWeen SWitch blades 342 and 343 opens the short 
circuit across the pickup so that the phonograph 
is able audibly to reproduce a record. 
When the Connecting link 362 is moved from 

the position in which it is indicated in Fig. 20 to 
the position in which it is indicated in Fig. 21 by 
the 180° rotation of the cam shaft, the Selector 
trip ever 354 is returned to its initial position 
and again latched by the now deenergized relay 
96. This return movement of the ever 354 is 

effected by the pin and slot connection between 
the link and lever. When the trip lever is re 
turned to its latched position, the spring 356 con 
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nected to the lever is tensioned for the purpose of 
operating the double clutch member to its upper 
position during the next cycle of operation. At 
the same time, the pin 383 at the end of arm 
355 of the trip lever is moved away from the 
fange 384 of lever 377 of the player arm trip 
mechanism, as best illustrated in Fig. 21. 
When the player arm reaches the end of the 

record, it operates the player arm trip mecha 
nism in either of two Ways depending upon the 
nature of the record. If the record does not 
have an eccentric groove, then the player arm 
trip mechanism is operated When the player arm 
moves to a predetermined point located near the 
center of a record, or, if the record has an ec 
centric groove, then the trip mechanism is op 
erated. When the player arm moves in a reWerSe 
direction. When the player arm trip mechanism 
is operated, the trip shaft 376 is released and 
spring 39 effects movement of the lever 377 and 
trip shaft in a counterclockwise direction. So that 
projection 388 on the lever strikes flange 38. On 
the cycling clutch control lever 32 and moves 
the latter in a counterclockwise direction. AS a. 
result, the pointed projection 389 at one end of 
the lever 327 is moved out of the opening 34 in 
calm 93 and the opposite end is moved upWardly 
to permit the Switch blades 338-339 and 342 
343 to reclose. The pickup is thus shortcircuited 
and the cycling clutch energized. The cam Shaft 
is, therefore, again rotated by the motor to Con 
plete rotation thereof back to its initial posi 
tion wherein it is illustrated in Fig. 19. AS it 
comes into its initial position, the finger 33 on 
the clutch shifting lever 97 falls into the open 
ing 34 in cam 93, it being forced into the Open 
ing by spring 37 i which, it may be remembered, 
was tensioned by movement of the connecting 
link 362 from the position in which it is shown 
in Fig. 20 to the position in which it is shown in 
Fig. 21. The lever 362 is prevented from follow 
ing the lesser diameter portion of cam 94 as the 
latter completes its movement from the 180 to 
360° position by the selector trip lever 354 which 
was latched during movement of the Cam Shaft 
through its first 180° of rotation as described 
above. 
When the double clutch shifting lever 9 

moves downwardly, it shifts the double clutch to 
its lowermost or driving position. At this time, 
either of two things may take place depending 
on whether all the selected records have been 
played or whether other selected records remain 
to be played. In the event other records are to 
be played, the motor starting relay 32 remains 
energized so that, as the operating member 335 
is moved in a counterclockwise direction by the 
lever arm 326 and lever 97, the motor starting 
switch remains closed by reason of the Spring 332 
moving with the operating member 335 to main 
tain the Switch blades 323 and 324 in engage 
ment. The Spring is free to move by reason of 
the armature 328 being in attracted position. So 
that the latch projection 33 thereon is out of 
the path of movement of the leaf Spring 332. 
The player arm trip mechanism to which ref 

erence will now be had is operated at the end of 
the playing of a record either by reason of the 
player arm reaching a predetermined position or 
by the reverse movement of the latter by an ec 
centric groove in the record. The trip mechanism 
is thus operated at the end of the playing of a 
record by an operating member 39 (see Figs. 3 
and 10) secured directly to one of the end frame 
members 278 of the main player arm cradle 24. 
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This member is suitably secured to the cradle SO 
as to project through an aperture 392 in cast 
ing 38 by a pair of screws 393. The trip mecha 
nism is actuated when the player arm reaches a 
predetermined position at the end of the playing 
grooves by an adjustably mounted Screw 394 se 
cured to the right end (as viewed in Figs. 3 and 
10) of the operating member and movable down 
wardly as the player arm 265 moves toward the 
center of a record. The trip mechanism is op 
erated upon reverse movement of the player arm 
by a small plate 395 secured to the operating 
member and provided with ratchet teeth that are 
effective to operate the trip mechanism when 
moved upwardly, but which have no effect upon 
the trip mechanism when moved downwardly. 
The trip mechanism includes a trip lever 396 

pivotally mounted on casting 38 by a pin 397 and 
which is biased in a counterclockwise direction 
about the pin by a spring 398 secured at its lower 
end to the casting and at its upper end to a lever 
399 pivotally mounted on the left end of the 
trip lever 396 by means of a pin 4). The trip 
lever has formed at its right end a flange 402 
located underneath and adapted to be engaged 
by the screw 394 when the player arm moves a 
predetermined distance toward the center of the 
record, whereby the trip lever 396 is moved in a 
clockwise direction to operate the player arm trip 
mechanism. The pivoted lever 399 has a flange 
403 formed integrally therewith that has a rela 
tively sharp forward edge engageable with the 
ratchet teeth on the plate 395. When the latter 
moves in a counterclockwise direction during the 
playing of a record, the ratchet teeth thereon en 
gage the flange 403 but do not move the lever 
399, the latter simply riding over the ratchet 
teeth. However, when the player arm moves in 
the reverse direction as a result of riding in an 
eccentric groove, a ratchet tooth on the plate 
395 moves in an upward or clockwise direction, 
thereby moving the trip lever 396 in a clockwise 
direction to effect operation of the trip mecha 
nism in the same manner as if the latter had 
been moved in a clockwise direction by the move 
ment of the player arm to a predetermined point. 
The player arm trip shaft 376, to which ref 

erence has previously been made, extends out 
wardly beyond the casting 38 and has secured 
to it a two-part unitary detent lever 404, which, 
it may be mentioned, is made in two parts simply 
for convenience in manufacture. The lower end 
of the detent lever is provided with a detent 
shoulder 405 cooperating with a flange 406 
formed at the upper end of the trip lever 396. 
In the position of the mechanism illustrated in 
Fig. 3, the player arm trip mechanism is shown 
after it has been tripped by movement of the 
player arm at the end of the playing grooves 
and before it has been cocked by the rotation of 
the trip shaft 376 in a clockwise direction by the 
trip lever 354 When the latter is released to op 
erate the double clutch mechanism into its upper 
or can shaft driving position. At this time the 
trip lever 39S is in its indicated position with the 
flange 403 on the lever 399 spaced a short dis 
tance away from the ratchet-tooth plate 395, 
wherein the lever 399 is held by engagement of 
the upper portion of this arm with a pin 407 
mounted at the lower end of the detent lever 404. 
When the double clutch operating lever 97 is 
shifted upwardly upon energization of the record 
trip relay '96, the trip shaft 376, it may be re 
membered, is rotated in a clockwise direction. 
When the trip shaft is rotated in a clockwise di 
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rection upon the shifting of the double clutch 
member to its uppermost position, the detent 
lever 404 is also rotated in a clockwise direction. 
When this occurs, the fiange 806 on the trip lever 
396 rotates counterclockwise a short distance to 
be engaged by the detent shoulder 405 under the 
influence of spring 393. At the same time, the 
flange 433 on the lever 399 is moved a slight dis 
tance so as to bring the sharp end thereof into 
a position to engage the ratchet teeth on the 
ratchet plate 395. When the player arm moves 
inwardly during the playing of a record, the lever 
396 is moved in a clockwise direction either by the 
screw 288 movable with the cradle 274 or by the 
reverse movement of the cradle, as described 
heretofore. When the lever 396 is moved in a 
clockwise direction in either of the two ways just, 
mentioned, the flange 39S is lifted above the 
shoulder 45 to permit the detent lever 30 to 
move back to the position in which it is shown 
in Fig. 3. This movement of the detent lever also 
results in counterclockwise movement of the shaft 
36 which is urged in this direction by the spring 
379. When the shaft moves, the lever 37 is 
also moved and the projection 383 at the upper 
end thereof strikes the flange 387 on the cycling 
clutch control lever 327 to effect upward move 
ment of the latter to again energize the cycling 
clutch, as has been described in some detail here 
tofore. 
One of the important features of the present 

invention resides in the provision of means for 
preventing downward movement of the double 
clutch member into carriage moving position in 
the event a record has not been properly re 
turned to the magazine. In such event, it is 
extremely undesirable to have the carriage move 
as this would undoubtedly result in the breakage 
of the records. The means of the present in 
vention, in addition, so controls the apparatus 
that successive attempts Will be made to return, 
the record to the magazine. The machine 
continues through this partial cycle of opera 
tion until the record is returned automatic 
cally or the record is moved manually, The 
means referred to includes a latching roller 40. 
cooperatively associated with a cam surface 408 
formed at the rear end of the clutch shifting. 
lever 97 (see Figs. 2, 19, 20 and 21) above the 
point where this lever is connected to the double 
clutch shifting rod 24. The latching roller is 
movable out of the path of movement of the 
lever by an operating arm 409, the position of 
which is controlled by the record transfer 
mechanism. 
When the double clutch member is in its 

uppermost position (see Figs. 20 and 21, particul 
larly the latter which illustrates the positions of 
the various control mechanisms during the 
playing of a record), the latching roller .407 is 
in position to prevent downward movement of the 
double clutch shifting rod and its operating lever 
97. In the event a record is properly returned 

to the magazine, then the transfer mechanism 
moves the latch operating arm 409 to remove the 
latching roller out of the path of movement of 
the lever 97, so that the latter is shiftable down 
Wardly to move the double clutch into carriage 
driving position, as previously described. When 
the ever is in its down position, the latching 
roller is kept out of the path of movement of 
the lever by the upper end of the can defining 
portion 408 of the lever so that the lever can 
be moved upward to shift the clutch to its upper 
most position (see Fig. 19). 
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In the event the record has not been returned to the magazine, then the latch operating árm 

409 (which is made with a resilient portion to 
prevent damage to the records) strikes the record 
and will not move the latch roller from the path 
of movement of the clutch operating lever, so 
that the latter cannot be imoved downwardly. As 
a result, the camshaft continues to be rotated 
continuously as the cycling clutch solenoid 92 
remains energized because the lever 327, which 
controls the cycling clutch switch, is prevented 
from being moved downwardly by the upper end 
388 of the lewer 377 connected to the player arm 
trip shaft 316. Thus, when the camshaft reaches. 
the position illustrated in Fig. 21 with the clutch 
shifting rod in its uppermost position, wherein 
the pointed end 389 of the lever 327 would 
normally enter the groove 374, it is prevented 
from so doing by the trip shaft and lever 37. 
The reason that the lever is in position to prevent 
normal operation of the lever 327 is that the 
former has not been shifted to cock the player 
arm trip mechanism (that is, to the position 
shown in Fig.20) after once having been tripped. 
In order for the player arm trip mechanism 

to be cocked or reset, after once having been 
tripped, it is necessary that the clutch be first 
shifted to its down or carriage driving position 
and the record selector trip relay 96 be energized 
to allow it to move again, to the up position. 
Neither of these operations takes place when the 
record has not been properly returned to the 
magazine, with the result that as long as the 
record is not properly returned, the cycling clutch. 
remains energized and the cam operates con 
tinuously to perform repeated record transfer 
operations. It might be noted that at the same 
time the cams, of course, perform their other 
functions as in the course of the normal transfer 
and playing of the record. The record, however, 
is not reproduced because the cams are not 
stopped at their 180° position. 
Returning now to a detailed consideration of 

the safety mechanism, reference will be had par 
ticularly to Figs. 2, 3 and 19 to 21, inclusive. 
From these it may be noted that the roller 401 is 
normally biased toward the path of movement 
of the clutch shifting lever 97 by a relatively 
light spring 4: encircling a shaft 42, at One 
end of which the roller is carried. The shaft 42 
is slidably mounted in a spaced apart boss 4d3 
and a downwardly extending rib-like formation 
44 formed integrally with casting 35. The 
spring 41 bears against the boss 43 and a collar 
445 secured to the shaft. 
The clutch latching roller 497 is moved out of 

- the path of the clutch shifting lever 97 by the 
roller operating arm. 489, when the record trans 
fer mechanism approaches the limit of its move 
ment in record returning direction. In Fig. 2 
the arm is shown in contact with the shaft 412, 
but the latter has not yet been moved to shift 
the roller out of the path of the clutch operating 
lever. When the transfer mechanism has moved 
a slight distance further in record returning 
direction, the arm 409 shifts the roller out of 
the path of the lever. 
The latch operating arm -499 is preferably pro 

vided with a conical endpiece. 416 adapted readily 
to contact and move the roller carrying shaft 42. 
This shaft contacting endpiece 446 is preferably 
mounted at the end of a fairly strong leaf spring 
supporting member 4ii secured to a hub a 3 
pivotally mounted upon a pin 49 secured to 
casting portion 35. The supporting arm 4f7 is 
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made resilient in order to prevent damage to 
records which have not properly been returned to 
the magazine. 
The arm 409 is operated by a portion of the 

sector gear 206 by means of which the record 
transfer arm 20 f is moved. This portion is pref 
erably the transverse cross arm 22f which is 
adapted to strike an adjustably mounted Screw 
42 secured to the hub 48. The Operating arm 
469 is so constructed that when a record is trans 
ferred into playing position, the record moves the 
arm a slight distance in a clockwise direction (as 
viewed in Fig. 2), and thereafter the arm itself 
swings away from the record by gravity so that it 
will not contact a record that is being played. 
The record clamping mechanism has aSSO 

ciated therewith a record stripper, indicated gen 
erally by reference character 422, which prevents 
the records from following the record clamping 
arm 243 as the latter is moved to its unclamped 
position and also acts as a guide for records dur 
ing transfer. The record stripper Comprises a 
generally annular plate 423 fixedly supported by 
a pair of supporting rods 424 secured to casting 
portion 35. The record stripper is located to the 
left (as viewed from the front of the machine) 
of the playing position, and a portion of it is cut 
away to provide a space for the movement of the 
player arm 265. 
The electrical circuits embodied in the phono 

graph of the present invention are illustrated 
diagrammatically in Fig. 35, to which reference 
will now be had and in which the various ele 
ments heretofore described are indicated by 
identical reference characterS. 
In this drawing the circuits are illustrated 

under conditions obtaining when the phono 
graph is at rest after having played the last Se 
lected record and no other records are to be play 
ed. The record selector 2 has been illustrated 
only quite diagrammatically but will be de 
scribed in greater detail hereinafter in conjunc 
tion with Figs. 32 to 34, inclusive. It includes 
a number of record selector buttons 43 and 432 
equal in number to twice the number of records, 
so that there is one button for each side of each 
of the records. These buttons, as will be de 
scribed later, are arranged circularly in tWO 
groups, the buttons indicated by reference char 
acter 43 corresponding to the left-hand side of 
the record and those numbered 432 correspond 
ing to the right-hand Side of the record. 
The selector buttons are biased into a normal 

position by Springs 433, against which they may 
be operated into displaced positions. The lower 
ends of the buttons project through a conducting 
plate 434 and the lower ends are pushed radially 
inward by an annular spring 435 against which 
the buttons may be forced radially outwardly 
when depressed. When a button is depressed, it 
closes a circuit to the Winding 322 of the motor 
starting relay 32A, and the SWitch controlled by 
the latter is permitted to close to establish a cir 
cuit to the motor 43 and to the winding 94 of the 
cycling clutch Soleoid 92. 
The motor starting Solenoid circuit is closed by 

the button which has a projection 435 adapted to 
ride over a downwardly extending flange 437 of 
an annular latching and conducting ring 438. 
When the projection 436 goes below the flange 
437, the push button is latched in circuit. closing 
position. The circuit to the motor starting sole 
noid winding 322 is completed through a low 
voltage secondary winding 439 of a transformer 
44, the primary 442 of which is connected to a 
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suitable source of power, such as 110 volts A. C., 
through conductors 443 and 444. The circuit 
thus closed includes a conductor 445 connected to 
one terminal of the secondary Winding and to 
the conducting plate 434, the selector button 43f, 
the annular conducting member 438, conductor 
446, the winding 322 of the motor starting Sole 
noid, conductor 447, and a conductor 448 leading 
to the other terminal of the secondary winding 
Of the transformer. 
When the motor starting Solenoid Winding is 

energized, it attracts its armature 33 and, as 
heretofore described, this unlatches the leaf 
Spring 332 to effect engagement of switch blades 
323 and 324, which simultaneously energize the 
motor 43 and the cycling clutch controlling sole 
noid. The motor is, as already indicated, of the 
Synchronous-capacitor type and includes a pair 
of windings 45 and 452, the latter of which has 
a condenser 453 in series therewith. The wind 
ing 452 is always connected in the same manner 
to the power lines, While the connection of the 
winding 45 is reversed by the reversing switch 
f58 to reverse the direction of rotation of the 
motor. In the indicated position of the revers 
ing SWitch, the winding 45 is connected to the 
source of power through the previously men 
tioned conductor A43, a conductor 454, Switch 
blades 323 and 324, conductor 455, conductor 456 
connected to Switch blade 67 of the reversing 
switch, switch bla de 64, and conductor 457 con 
nected to one terminal of the winding 45, the 
other terminal of which is connected to the other 
power Supply terminal through conductor 458, 
SWitch blades 65 and 68 of the reversing switch, 
and conductors 459 and 460. 
The other motor winding 452 is connected to 

the power supply through a circuit also extend 
ing through the motor starting switch blades 323 
and 324, and conductor 455 which is connected 
to a conductor 46 connected to condenser 453. 
The other terminal of winding 452 is connected 
by a conductor 462 to the conductor 460 leading 
to the other power supply terminal. When the 
reversing switch is in its other position, the con 
nection of Windings 45? to the power supply are 
reVersed, thereby to reverse the direction of ro 
tation of the motor. 
The closure of switch 323, 324 also closes a cir 

cuit energizing the winding 94 of the cycling 
clutch operating solenoid, this circuit extending 
through the normally closed cycling clutch con 
trol SWitch 342, 343. The circuit includes con 
ductors 443 and 454, switch blades 323, 324, con 
ductor 463, switch blades 342, 343, conductor 46. 
connected to one terminal of solenoid winding 94. 
and conductor 468 which is connected to the 
power supply and to the other terminal of the 
Solenoid Winding. 
The pick-up, as heretofore indicated, is short 

circuited except when a record is being actually 
played, the short circuit extending through 
SWitch blades 338 and 339 and a pair of con 
ductors 465 leading to the pick-up terminals. 
The switch 338, 339 thus cuts off the input to the 
Sound amplifying apparatus of the phonograph 
(not iliustrated), but which may be of any suit 
able type to avoid needle noise before and after 
playing. After the motor starting solenoid 32 
and the cycling clutch control solenoid 92 have 
been energized, as described above, by the opera 
tion of any one or more of the selector buttons 
43, 432, the motor 43 drives the carriage to a 
position to play the selected side of a selected 
record, the carriage being driven in one direction 
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to play one side of a record or records and in the 
opposite direction to play the opposite side of a 
record or records. 
The Selector mechanism includes, a rotatable 

arin 467, the position of which is correlated to 
the carriage position and adapted, when the car 
riage is moving in the proper direction for the 
playing of a Selected side of a record, to stop the 
Carriage in position to play the record. When 
the carriage is so positioned, a circuit is closed 
through the rotating member 467 to energize the 
record selector trip relay winding 348, the circuit 
for which is completed through the secondary. 
Winding 39 by a circuit including the conductor. 
445, the conducting plate 434, a displaced selector 
button 23i, the rotating selector arm 467, and 
a conductor 58 connected to One terminal of the 
Winding 38, the other terminal of which is con 
nected to the other terminal of the transformer 
Winding through conductor 448. 
When the record selector relay is energized, the 

trip lever 35A controlled thereby is unlatched to 
perform its numerous functions which have been 
described heretofore. The relay Winding 348 is 
supplied with energy for just a short period, as 
the selector mechanism is constructed in such 
manner as to return the displaced selector button 
to its normal position after the selector relay cir 
cuit has been closed for a short interval. The 
manner in which this is accomplished Will be 
described hereinafter. 
The succeeding operation of the control has 

already been described at some length, and it is 
not deemed necessary to go further into it at this 
time particularly in view of the fact that it will 
be described again in consideration of the opera 
tion of the machine as a whole. 
The record selector mechanism 2 is prefer 

ably secured to the rear of the base 3 (see Fig. 
1) and to the right of the record magazine, as 
viewed from the front of the machine, but it may 
be mounted wherever desired. As already indi 
cated, the selector mechanism includes two 
groups of selector buttons 43 and 432, the former 
corresponding to the left sides of the records and 
the latter to the right sides of the records. 
The record, selector mechanism includes a 

rotatable double ended arm 467 (briefly men 
tioned heretofore) movable in opposite directions 
through a pulley if (see Fig. 32) operatively 
connected to the moving carriage through a cable 
& 2 (see Fig. 1), one end of which is fastened 
directly to a downwardly extending pin 473 se 
cured to the moving carriage, preferable to the 
underside of the double clutch casting 37, as best 
illustrated in Figs. 2, 4 and 22. The other end 
of the cable is secured to the bracket through a 
spring 474 for a reason to be specified hereinafter. 
The cable is preferably passed over three pulleys 
a 75, two of which are located at the selector 
mechanism side of the machine, and the other 
at the opposite side as illustrated in Fig. 1. 
The carriage moves to the left when the left 

sides of records are to be played and to the right 
when right sides of records are to be played, as 
heretofore indicated. When the carriage is mov 
ing to the left to play the left sides of records, the 
rotating double ended arm 467 of the selector 
mechanism is rotated in a clockwise direction 
when looking down at it from the top or in a 
counterclockwise direction when looking up at 
it from the bottom. Inasmuch as Figs. 33 and 34 
are views looking up at the rotatable arm, it may 
be noted that the arm is moved counterclockwise 
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38. 
for playing the left sides of records and clockwise 
for playing right sides of records. 
The rotatable arm is so constructed and ar 

ranged that when it is moved in a counterclock 
Wise direction, it is operatively associated with 
displaced Selector buttons 6.3-, and when moved 
in the Opposite, direction, it is operatively associ 
alted with displaced selector buttons (832. That 
is, in One direction of rotation, displaced selector 
buttons 3 are effective to stop the carriage, and 
in the other direction of rotation, displaced 
Selector buttons 432 are effective to stop the 
carriage. 

Referring now more particularly to Figs. 32 
to 34, inclusive, it may be noted that the selector 
mechanism includes three horizontally disposed, 
Spaced-apart plates-a lower plate 676, a middle 
plate: indicated generally by reference character 
434 which has heretofore been referred to, and 
all upper plate indicated generally by reference 
character 477. The two lower plates are spaced 
apart by four supporting spacers 378, and the 
upper plate is spaced from the middle plate by 
four, spacers 49. 

The...record Selector, buttons are mounted for 
Vertical movement in the two upper plates. The 
upper plate is provided with a series of equally 
spaced apart slots 48 to receive the upper ends 

It is preferably made of 
two relatively thin metallic plates, the peripheral 
edges of which are: bent in opposite directions to 
provide a generally V-shaped groove for receiv 
ing an annular spring 382 for holding the upper 
ends of the buttons in assembled relation relative 
to the plate. 
The selector buttons Ornaliy. Occupy What 

may be termed 'normal positions' from which 
they are displaceable downwardly into What may 
be termed “displaced positions.' The buttons 
are biased into their normal positions by the 
springs 433' encircling reduced width portions of 
the buttons and bearing against the top side of 
?the central plate 436 and against shoulders 
formed by the junction of the narrow and Wide 
portions of the pins. The upward movement 
of the selector; buttons is limited by projections 
483 formed integrally therewith and adapted to 
abut against the lower side of the upper plate. 
The lower, ends of the selector buttons are Slid 

ably mounted in a series of equally Spaced apart 
apertures 484 formed in the central plate 34. 
These apertures are of a length somewhat great 
er than the Width of the reduced portions of the 
selector, buttons in order that when the buttons 
are displaced downwardly, the lower ends may 
move radially outward against the annular bias 
ing spring; 435; heretofore referred to, and which 
is secured to the underside of plate 338 by means 
of a radially slotted retaining ring 485. This 
ring is secured in assembled relation to the Cen 
tral plate by the four screws 486, whereby the 
upper plate member is secured to the central plate 
member. 
The two groups of selector buttons are sepa 

rated from each other a distance somewhat great 
er than the distance separating the individual 
Selector buttons of each group, as may be noted 
by the relatively greater space taken up by the 
portions, 487 (see: Fig. 33) of the Spring retain 
ing ring 485. g. 
When any of the selector buttons are pressed. 

downwardly, they are depressed and latched be 
low“, and in si contact with the fange: , 437 of an 
nular: conducting ring; 438, to which reference 
was had briefly in the description of the elect - 
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trical circuits. When thus displaced, the selec 
tor buttons complete circuits between the plate 
434 and the conducting and latching ring 438, 
which may be connected to the conductors 465 
and 446, respectively, in any suitable manner. 
The conducting plate and ring are insulated fl'cm 
each other in any suitable manner, as by the an 
nular insulating ring 488 illustrated in Fig. 32. 
The rotatable double ended arm 467 has asso 

ciated with it innechanism for effecting energiza 
tion of the record selector trip relay when the 
moving carriage and rotating arm are in posi 
tion to effect transfer of the Selected record to 
playing position and moving in the proper direc 
tion to play the selected side of the record. At the 
time that the relay is energized, the displaced 
selector button corresponding to the side of the 
Selected record is also returned to its normal 
position. The mechanism referred to includes a 
fixed ratchet, disc, indicated generally by refer 
ence character 49, having two groups of equally 
Spaced apart, generally triangular ratchet teeth 
49 and 692, equal in number to and a SSociated 
With the Selector buttons 3 and 432. The ratch 
et disc is secured to and spaced from the under 
side of the central plate 434 by four spacing blocks 
493. It is also insulated from the spacing blocks 
and from the conducting plate 434 but connected 
to conductor 468 leading to the record selector 
trip relay 99. 
The double ended rotating arm is preferably 

made of insulating material such as Bakelite, 
but may be of metal insulated by a Bakelite sec 
tion. It carries conducting detent mechanisms 
adapted to complete circuits between displaced 
Selector buttons and the ratchet disc when the 
alm is in a position to contact a displaced selec 
tol button thereby to complete an energizing cir 
cuit for the selector trip relay. The arm is loose 
ly mounted on a Vertical shaft 494 secured to and 
extending downwardly from the center of the 
metal plate 634, and it is rotated in opposite 
directions depending upon the direction of move 
ment of the carriage by the pulley wheel 47. 
The latter is loosely mounted on a shaft 495 se. 
cured to and extending upwardly from the base 
plate 476. The two shafts are in axial align 
ment. The upper shaft 494 loosely supports a 
driving arm 496 operatively connected to both 
the pulley and the double selector arm 467. It 
is connected to the pulley by a stud 49 secured 
thereto and extending downwardly into an ap 
erture (not shown) in the pulley. The driving 
arm is operatively connected to the double arm 
467 by an upwardly extending lug 98 adapted 
to engage, one of the oppositely extending por 
tions of the double arm whereby the double arm 
is positively rotated in one direction. The driv 
ing arm is operatively connected to the double 
arm also through a spring 499 connected at one 
end to a lug 50 formed integrally with the driv 
ing arm intermediate its ends and at its other 
end to a pin 592 secured to and extending down 
Wardly from the double arm whereby, when the 
driving arm is rotated in one direction, the dou 
ble arm 467 is rotated through the spring. 
The double alm 46 is rotatable between lim 

its determined by the stop pins 503 and 504 se 
cured to the ratchet disc 490. These are engaged 
at opposite limits of movement by stops 505 and 
506 secured to the double arm. 
The construction and arrangement of the stops 

and the Connection between the driving arm 496 
and the double selector arm 467 is such that the 
moving carriage can be driven short distances 
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beyond the end record positions in order to opei 
ate the motor reversing switch and to shift the 
player arm from one of its playing positions to 
the other without moving the selector double arm 
beyond its limiting positions, which correspond 
to carriage positions about one record Space be 
yond the end records so that the selector mech 
anism is effective to select the end record going 
in the opposite direction. When the carriage 
moves slightly beyond the end record positions, 
the double arm is prevented from moving further 
by either stop 563 or 504, the movement in a 
clockwise direction (looking at Fig. 33) being de 
termined by the engagement of stops 503 and 
595 and in the opposite direction by stops 504 
and 586. When stops 503 and 505 engage, the 
double arm is being positively driven by the flange 
498 thereon, but at this time the spring 474, con 
necting the belt 472 to the moving carriage, is 
expanded, thereby to prevent further driving of 
the double arm. When the double arm is moved 
in the opposite direction, the driving arm 496 is 
CO:linected to it by the Spring 499 which expands 
at the other limit of movement of the double 
an. 

The double arm, as already indicated, carries 
lipon it detent mechanisms for contacting and 
returning displaced selector buttons to their 
normal positions. Each end of the arm carries 

Since these are 
identical, only one will be described but identical 
elements of both are indicated by the same 
i.eference characters. Each detent mechanism 
includes a detent 507 having a triangular end 508 
engageable with the ratchet teeth 49 (or 492, 
by the detent 59 on the other end of the double 
arm). This detent is pivotally secured as by a 
pin 589 to a Selector button contacting and re 
turning member 5.0 pivotally secured as by a 
pin 5 to the cuter extremity of the arm 467. 
The detent 507 is provided with a downwardly 
extending lug 52 abutting against the member 
58 between the two pivot pins 569 and 5f and 
normally urged inwardly by a spring 53. The 
Selector button contacting and returning member 
59 is provided with an upwardly extending flange 
5:4, the outer surface of which is adapted to 
engage a displaced button first to close a circuit 
to the selector trip relay, and, second, to unlatch 

50, the selector button and permit the biasing spring 

5. 5 

2.SSociated With the latter to return it to its normal 
{Osition. 
The detent mechanisms are so constructed and 

arranged that When the arm rotates in one direc 
55tion, only One detent mechanism is effective to 

(65 

engage and return displaced selector buttons, the 
other being ineffective at this time. Looking 
now at Fig. 34, it is assumed that the double 
arm is being rotated in a clockwise direction 
corresponding to the playing of right sides of 
records. At this time the lower detent mecha 
nism is ineffective because the detent member 507 
simply rides over the teeth 49 without effecting 
displacement of the selector button contacting 
member 58. When the detent member 507 rides 
upon a tooth, as indicated, it is forced radially 
outward against the tension of Spring 53, while 
the button contacting member 50 remains with 
its innermost end 535 abutting against the stop 
556. At this time the selector button contacting 
flange 5 i ?t is out of the path of movement of the 
lower ends of the Selector buttons. 
The other detent mechanism, however, is effec 

tive to move the flange 54 on its selector button 
contacting member 50 into engagement with 
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the displaced selector buttons to effect energiza 
tion of the selector trip relay and return of the 
displaced selector button. Looking now at the 
Lipper portion of Fig. 34, it may be noted that 
the triangular end 398 of the detent 507 is acted 
upon in such a manner, as to turn the detent 
in a clockwise direction about its pivot pin 503. 
This movement is limited by the engagement of 
flange 52 With the selector button contacting 
member 5. As a result, both the detent and 
member are rotated in a clockwise direction about 
pin 5 each time the detent passes over a tooth 
492, and the flange 54 of the contacting mem 
ber is brought into engagement with a displaced 
selector button to close the previously referred 
to relay circuit and to unlatch the displaced 
selector button. When this occurs, the carriage 
drive is terminated, as is the rotation of the 
Selector double arm 46. 

In the following description of the Operation 
of the machine during the selection and playing 
of different sized records, it will be assumed first 
that the noving carriage is at rest after having 
played and returned to the magazine the last 
previously selected record and that it is desired 
to play, first, the left side of a ten inch record 
located to the right of the position in which 
the moving carriage is shown in Fig. 1 and in 
the record space indicated by reference character 
A and, second, to play the right side of a twelve 
inch record located to the left of the position 
in which the carriage is shown in Fig. 1 and in 
the record space indicated by the reference 
character B. For convenience, the records to 
be played will be termed A and B and the cor 
responding record selector buttons for the left 
and right sides of the records will be denoted 
by reference characters 43 A and 432B (see Figs. 
and 33). 
When the machine is at rest, the driving motor 

A3, cycling clutch solenoid 92 and the motor 
starting relay 32 are deenergized and the various 
circuits and controls occupy the positions in 
which they are indicated in the wiring diagram 
Fig. 35. The double clutch member 5 is in 
its lowermost position, the clutch shifting rod 
24 and its operating lever 97 being in the posi 

tions indicated in Fig. 19. The other mechanical 
controls heretofore described in detail are also 
in the positions in which they are indicated in 5 
Fig. 19. The can shaft is in the position in 
which it is indicated in Fig. 19 and also in Fig. 6. 
Assuming now that the record selector buttons 
3-A and 332-3 are both depressed either si 
multaneously or in sequence, either manually or 5 
by some suitable remotely controlled mechanism 
(not shown), then the motor starting relay wind 
ing 322 is energized through two parallel circuits, 
one including one of the selector buttons and the 
other including the other selector button. This 
circuit, it may be remembered, extends from the 
secondary winding 439 of transformer 44 to the 
conducting plate 434 through both displaced se 
lector buttons 3-A, and 432-B, the conduct 
ing button latching ring 438 and thence through 
conducto: 448, the starting relay Winding 322 
and condictors 447 and 448 back to the Second 
airy winding. When energized, the starting relay 
attracts its arnature 328 and the latter unlatches 
the leaf spring 332 which is then free to move 
switch blades 323 and 324 into contact. When 
this occurs, the motor 43 and the cycling clutch 
solenoid winding 94 are immediately energized, 
the former through the reversing switch 58 and 
the latter through the combined cycling clutch 
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control and muting switch 325. When the car 
riage is in the position in which it is illustrated 
in Fig. 1, the motor reversing switch occupies the 
position in which it is shown in Figs. 1, 13, and 
35 at which time the motor is conditioned to 
drive the carriage to the right to play the right 
Sides of selected records. The cycling clutch sole 
noid upon energization operates the cycling 
clutch 32 from its normal position in which it is 
shown in Fig. 1 to drive the power shaft 86 and 
its extension 6 by movement of the clutch 
Naerºber 8 to engage one or the other of its 
ciutch projections 9 with the tapered pin 98 
ori the gear 69 mounted on the record rotation 
shaft 68, which is rotated whenever the motor is 
energized. Consequently, the carriage is driven 
through the double clutch member 5, which, 
at this time, is in its lower carriage driving posi 
tion, the gear 33 and the rack 34 fixed to the 
baSe structure. 
The carriage is thuis driven to the right as 

viewed in Figs. 1 and 13. Since the record A, the 
left side of which was selected to be played, is 
located to the right of the indicated carriage 
position, the carriage moves to its right limit 
where the player arm 265 is shifted from the 
position in which it is indicated in Figs. 1 and 13 
to the left side of the playing position and the 
motor reversing Switch is operated to reverse the 
direction of rotation of the motor. The player 
arm is shifted at the limit of movement by engage 
ment of the pin 283 forming part of the subcradle 
266, upon which the player arm is pivotally 
mounted, with the fange 284 forming part of 
fixed bracket 82. Upon this engagement and 
the continued movernent of the carriage, the 
cradle 266 is moved about the axis defined by pins 
273 to its other position on the left side of the 
playing position. The reversing switch is oper 
ated by restraint of movement of the Switch 
Operating arm O, the pin 9 mounted at the 
free end of which engages abutment 8 also 
formed on the bracket 82. After restrained and 
continued movement of the carriage, the over 
center toggle mechanism is operated in the man 
ner heretofore described to operate the reversing 
Switch into the position in which it is shown in 
Fig. 14, thereby reversing the direction of rota 
tion of the motor. 
When the carriage moves to the right, as de 

Scribed above, the record selector arm 46, See 
Figs. 33 and 34, moves in a clockwise direction as 
viewed in these figures. When the carriage 
reaches a position about one Space beyond the 
record at the extreme right of the magazine, the 
stop 55, on the arm engages stop 593 but the 
carriage continues to move Some distance furtheir 
to effect shifting of the player arm and operation 
of the reversing switch as described above, the 
spring 474 in the driving connection between the 
carriage and selector permitting this overtravel, 
During this movement of the selector arm, the 
detent mechanism on the left (as viewed in Figs. 
33 and 34) moved beyond displaced record selec 
tor button 43-A. However, when doing so, the 
button contacting flange 54 of the mechanism 
did not contact this button Since the detent mem 
ber 597 was moving in a direction wherein it 
simply ratcheted over the teeth 49 on the ratchet 
disc. 

After the reversal of the motor, the carriage 
moves to the left until the record transfer arm 
23 is in alignment with the record in record 
space A. At this point, the movement of the 
carriage is terminated by energization of the rec 
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ord selector trip relay 36 by the selector mech 
anism. The enargizing circuit is closed by the 
engagement of the displaced selector button 
43-A with the contacting flange 684 on the left 
portion of the moving selector arm 46 moving ill 
a countercockwise direction, as viewed in Figs. 
33 and 34. When the arm is moving in this direc 
tion, the detent mechanism on the left portion 
of the arm is operated as previously described to 
displace the button contacting flange 56 into the 
path of the displaced selector button to contact 
the latter, whereby the record selector trip relay 
circuit is closed and the displaced selector button 
released to permit its biasing spring 433 to return 
it to displaced position. When the selector button 
is returned to displaced position, the circuits to 
the trip relay and the motor starting relay wind 
ing 322 extending through the button are opened, 
but in the present case, the starting relay Wind 
ing remains energized through the other dis 
placed selector button 432-B. The energizing 
circuit for the Selector trip relay winding 348 is 
completed through conductor 445, conducting 
plate 434, the then displaced selector button 
43-A, the detent mechanism in contact with 
the button, the ratchet disc 498, conductor 33, 
the relay winding, and conductor 443. This cir 
cuit is completed for but a short, interval as the 
Selector bitton through which the circuit, extends 
is returned to its normal position by the detent 
mechanism. 
The brief energization of the record selector 

trip relay results in the unlatching of the trip 
lever 354 (see Fig. 19) and the latter is moved in 
a clockwise direction by Spring 356 to the position 
in which it is shown in Fig. 20. The trip lever 
354 moves the connecting lever 362 in a clockwise 
direction to effect clockwise or upward movement 
of the double clutch shifting lever 97 to shift the 
clutch from its lower carriage driving position to 
its upper cam shaft driving position. The lever 
97 and rod 24, however, cannot be moved up 
Wardly to shiff, the double clutch unless the car 
liage is properly positioned with the record trans 
fer arm 20 i tinderneath record A because the 
finger 57 moving with the rod must be aligned 
with an intertooth space on the carriage position 
ing detent wheel 46 forming part of the carriage 
driving gear 33. When the carriage is properly 
positioned, the double clutch member is shifted 
upwardly and the carriage is further more defi 
nitely positioned by the positioning roller 47 
mounted upon the spring biased arm 48 and 
which is forced into an intertooth space. It might 
be mentioned that the double clutch member is 
not shifted completely to its uppermost position 
until one of the slots 43 at the upper end thereof 
is in alignment with the projecting tapered driving 
pin 42 at the lower end of the cam shaft driving 
Worm 4f. 
When the double clutch member 5 is shifted 

upwardly from the position in which it is shown 
in Fig. 19 to the position in which it is shown in 
Figs. 20 and 6, a number of different control op 
erations are effected as heretofore described in 
Some detail. In brief, this upward movement 
results in the clockwise movement of the arm 
326 of the clutch operating lever 97 to move the 
SWitch operating member 335 a short distance 
in a clockwise direction about its pivot 336. This 
movement of the switch operating member effects 
movement of the switch blades 323 and 324 and 
Spring 332 in a clockwise direction to bring the 
end of the spring 332 beyond the latch 33 on 
the armature of the motor starting relay. At 
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44 
this time, the spring is not latched as the l'elay 
remains energized through displaced Selector it 
ton 432-B. The Switch blades 323 and 324 also 
remain in contact. 
When the record selector trip lever 354 is un 

latched, it also cocks the player arm trip mecha 
nism by rotating the player arm trip shaft 376 in 
a clockwise direction as viewed in Figs. 3 and 20, 
the clockwise rotation being effected through 
lever 377 and particularly by engagement of the 
pin 333 on the record selector trip lever 34 and 
the flange 384 on level 37. The player arm trip 
mechanism is cocked by the clockwise in Ovement 
of the shaft 376 which rotates the detent lever 
44 to permit the flanged end 406 of the player 
arm trip lever 396 to engage the shoulder 405 on 
the detent lever, the player arm trip lever being 
moved in a counterclockwise direction about its 
pivot 397 by the spring 398 and lever 399 pivotally 
secured thereto. This cocking of the trip mecha 
nisin, it may be remembered, conditions the trip 
mechanism for tripping by movement of the 
player arm 265 inwardly to a predetermined point 
or by the movement of the player arm in a re 
verse direction. The release of the l'ecord Selec 
tor trip lever 354 and cocking of the player arm 
trip mechanism also results in the biasing of the 
Combined Cycling Clutch and mUte SWitch Operat 
ing lever 327 into contact with cam 93, this bias 
ing being effected by Spring 385. 

After the operation of the record selector trip 
relay to perform the operations revieved above, 
the camshaft 30 is rotated by the motor through 
about 180° whereupon it is stopped by the de 
energization of the cycling clutch solenoid by 
clockwise movement of the Solenoid switch con 
trolling lever 32 occurring when its pointed end 
389 moves into the notch 374 in caim 93, as indi 
cated in Fig. 21. During the rotation of the cam 
shaft, the record selector trip lever 354 is noved 
Coulterclockwise back into atched position by 
cam 94 which engages and moves the connecting 
link 362 in a counterclockwise direction. The 
a foresaid rotation also dispiaces pin 383 on arm 
355 of the selector trip lever 354 away from the 
flange 364 on the trip shaft controlled lever Si: 
thereby to permit, the player arm trip mechanism 
to be operated at the end of its movement. The 
l'otation of the selector tlip lever also tensions 
Spring 356 for the purpose of again shifting the 
double clutch into its uppermost position during 
the next cycle of operations correspoxiding to 
those described. The counterclockwise move 
Enent of the connecting link into the position 
wharein it is shown in Fig. 21 also tensions spring 
37 which functions to return the double clutch 
member into its lower position after the playing 
of the record and return of the record to the 
magazine. 
The rotation of the ca, in shaft from the posi 

tion wherein it is illustrated in Fig. 20 to the posi 
tion wherein it is illustrated in Fig. 21 effects 
transfer of the selected record A from the maga 
Zine to playing position, operation of the record 
clamping and centering arm 243, and operation 
of the player arm to contact the outer periphers) 
edge of the record and movement of the player 
arm into the outer end of the record groove. 
The record is transferred from the magazine 

by the transfer arm 20 which is operated by 
cam 92, cam follower arm 203, shaft 204, operat 
ing arm. 205, and the gear segment 296, the latter 
being biased by springs 29 to move in a direction 
to effect the transfer of a record from the maga 
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Zine toward playing position at a rate determined 
by the shape of the carn. The sector gear is pro 
vided, it may be remembered, with an adjustable 
Screw 2:8, that engages the sector gear operating 
arm 25 whereby the transfer cam and its fol 
lower arm are enabled to move after the record 
transfer arm has been stopped to position the 
player arrin. - 
When the record transfer arm is moved up 

wardly, its outer end engages the under edge of a 
record to roll the record from the mag 2ZiYme Over 
the magazine bar 3 and onto the record trans 
fer trough 224. When the record is rolled onio 
the trough, its depresses the trough &nd the 
player arm is swung to the twelve inch record 
playing position b? tine player arrin controli lever 
295 which pushes the player arm into this posi 
tion by contact with the front of player al'm 
cradle 274. The depression of the trough is not 
sufficient to bring the trough latch 233 below the 
catch 24: out, in any event, the trough would 
not be latched during the transfer of a ten inch 
record because the record does not roll far 
enough up the trough to enable the leaf Spring 
239 to move the trough latch 233 in a clockwise 
direction about its pivot 23 when the trough is 
in its lowermost position as in the case of twelve 
inch records. After the record has been 13 oved 
some distance beyond the position illustrated in 
Fig. 10, the transfer arm abutment 223 strikes 
pin 225 on the trough to raise the latter to a 
position corresponding to that in which it is 
shown in Fig. 9, at which tine further nove 
ment of the trough is prevented by the stop 
screw 232 engaging one of the bifurcated ends 

When the movement of the 226 of the trough. - 
transfer arm has been terminated, the record is 
located a short distance below and to the real" 
of the record playing position from which it is 
noved into and clainped in playing position by 
the record clamping arm 243. When the record 
is fully clamped and centered, it is clear of botil 
the trough and transfer ai'in and is rotated in an 
uninpeded fashion. 
The player arm is clamped and centered by the 

cam 9 which operates the clamping arm 243 
through cam follower 244 and the spring 248 lo 
cated between the follower arm and clamping arm. 
This spring, it may be remembered, determines 
the clamping pressure on the record. 
The record is centered by the movably mounted 

camping member 242, the centering pin 256 of 
which is pointed and is adapted to pass through 
the center hole of the record to engage the flared 
opening 84 of the adjacent end of the record ro 
tating shaft 68. When the clamping arm is in 
fully clamped position as illustrated in Fig. 5, it 
extends into the axial bore 85 in the shaft 68 
thereby centering the record in its playing 
position. 
The player arm, it should be noted, is located on 

the left side of the playing position (as viewed in 
Fig. 1) when the carriage moves to play the left 
side of a record. It is brought into contact with 
the outer peripheral ungrooved edge of the record 
by the player arm control lever 295 which is op 
erated by the transfer cam follower arm 293, the 
latter having a pin .308 formed at the underside 
of the controlarm engageable with a fange. 39 on , 
the lever. The player arm is kept out of contact 
with the record during the transfer of the record 
by the left downwardly projecting cam surface 
3-3, at the end of the lever engaging the left roller 
34 on the player arm (as viewed in Fig.16). As 75 
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into the Outer end of the playing groove, the cam 
shaft occupies the position in which it is shown 
in Fig.21 at which time the cycling clutch is de 
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...the transfer cam and camshaft approach the rec 
Ord; playing position (Fig. 21), the player arm 
control lever 295 is moved upwardly with the re 
Sult that the calm Surface is lifted above the roller 
thereby enabling the player arm biasing spring 
277 to move the player arm in a clockwise direc 
tion about the pivot pin. 26. At this time, the 
player arm is located at a position Substantially as 
illustrated in Fig. 9, that is, in position to engage 
the Outer peripheral ungrooved edge of a ten inch 
record. It is moved to this position during the 
transfer of the ten inch record by the upward 
movement of the record trough, the downwardly 
extending arm 23 of which is adapted to engage 
and move forward the player arm positioning rod 
289. This rod resiliently engages the main player 
arm Cradle 214 and effects Inovement of the atter 
in a counterclockwise direction (see Fig. 9) to 
position the player arm. The player arm is biased 
into the outer end of a record groove by the con 
tinued upward movement of the player arm con 
trol lever 295 when the pin 294 secured to the outer 
:end of the right-arm 30A of the lever engages the 
upper leaf spring 29 on the main player arm 
cradle 274. When this engagement takes place, 
the player arm is noved a short distance further 
by the transfer can and as a result the player arm 
is resiliently moved into the outer end of the play. 
ing grOOVe. 

After the record has been transferred and the 

energized and the record played. The cycling 
clutch is deenergized as heretofore indicated by 
the operating lever 32 when the pointed end 333 
of the latter is forced into notch 32 in can 93 by 
spring 385. When the lever 32, is moved by the 
spring, its forward end opens the combined cycling 
Clutch Solenoid and mute Switch 32, With the re 
Sult that the cycling clutch Solenoid is deemergized 
and the pickup and reproduction apparatus (not, 
shown) are rendered operative audibly to repro 
duce the record. During the playing of the rec 
ord, the player arm follows the record groove 
inwardly toward the center of the record, it being 
free to do so. When the left side of a record is 
played, the motor rotates the record in a clock 
wise direction, as viewed from the left of the 
machine. 
- When the player arm reaches a predetermined 
position at the end of the playing groove or is 
moved in a reverse direction as by an eccentric 
groove at the center of the record, the player arm 
trip mechanism is operated to effect, energization 
of the cycling clutch solenoid and further opera 
tion of the camshaft. The player arm trip mech 
anism is operated, as heretofore described, either 
by the screw 394 secured to the player arm cradle 
2 and engageable with the flange 82 of the trip 
lever 396 or by the reverse movement of the player 
'arm at Which time the ratchet plate 395 effects 
operation of the trip lever. In either event, te 
player arm trip shaft 36 is freed by the lifting of 
the trip lever flange HH above the shoulder ?tº5 
on the detent lever 94. When the shaft is thus 
released, spring 39 pulls the shaft and also the 
lever 3 in a counterclockwise direction from the 
position in which it is shown in Fig. 21 back to the 
position in Which it is shown in Fig. 19. This 
imovement of the lever effects counterclockwise 
movement of the cycling clutch and muting switch 
control lever 327 and the consequent, reclosure of 
the SWitch. w 
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Upon operation of the player arm trip mecha 
nism, the motor again rotates the cam shaft in 
the same direction in which it was previously ro 
tated, i. e., from the position in which it is indi 
cated in Fig. 21 to the positions in which it is 
indicated in Figs. 19 and 6. During this rotation 
of the camshaft, the player arm is moved out of 
contact with the record and out toward and be 
yond the outer periphery of the record to its 
twelve inch record position. It is moved Out of 
contact with the record by the downward move 
ment of the player arm control lever 295 which is 
constrained to follow the transfer cam follower 
arm 203 by the spring 309 interconnecting the 
two. The downward movement of the player arm 
control lever 295 brings the cam surface 33 again 
into contact with the roller 34 on the player arm 
and thus moves the latter out of contact with the 
record. During the time that this is taking place, 
the record is also unclamped by the rotation of 
the cam í8 í, the cam follower arm 24 being 
constrained to follow the cam by the clamping 
arm biasing spring 249. When the record has 
been unclamped, it moves downwardly and toward 
the rear so as to rest upon the trough and the end 
of the record transfer arm. 20. It is guided posi 
tively into the grooved end of the transfer arm 
by the record stripper ring 422, which is adjusted 
to be as close to the record playing position as 
possible and still permit warped records to be 
moved into playing position. Thereafter, as the 
transfer arm moves downwardly toward and be 
yond the position in which it is indicated in Fig. 
10, the record rolls down the trough and back 
into the magazine. The record transfer arm 20 
is positively moved in record returning direction 
by the cam follower arm, which moves toward the 
high side of the cam (see Fig. 6) to rotate the 
shaft 264, and gear segment operating arm. 205 
in a clockwise direction. When rotated in this 
direction, the operating arm engages the gear 
segment adjusting screw 28 with the result that 
the gear segment is positively rotated in a clock 
Wise direction against the force of the springs 29 
Which are thus tensioned. During the transfer 
of the record from playing position to the maga 
zine, the record Supporting trough again is de 
pressed by the Weight of the record, but is not 
latched, and as a result the player arm is moved 
into the solid line position shown in Fig. 10 for 
an interval, after which it is positioned in initial 
playing position for ten inch records by the up 
ward movement of the trough. When the trough 
is back in its uppermost position, the player arm is 
positioned at its initial ten inch record playing 
position. 

Ef the recoid has been properly returned to 
the record nagazine, the double clutch shifting 
lever atching roller is is moved Sidewise into 
a position to permit the lever to be shifted 
downwardly by the latching roller operating 
arm 409, which, it may be remembered, is oper 
ated during the final movement of the transfer 
arrin during which the transfer arm 22 on the 
sector gear engages the screw 42 through 
whic} {}ne l'atching roller Operating arm 409 is 
Operated, ASSlming for the time being that 
the record has been properly returned, then 
When the can Shaft reaches the position in 
which it is illustrated in Fig. 9, the double 
clutch shifting lever 9 is moved downwardly 
(or in a Counterclockwise direction) by the 
spring 3: , which was tensioned during the first 
half rotation of the can shaft by movement of 
the connecting link 362 by cam l94. The con 
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48 
necting. link is prevented from following cam 
93 during the second period of can shaft ro 

tation by the record selector trip lever 356 which 
is latched by the record selector trip relay. 
The connecting link is prevented from being 
moved by the pin and slot connection 366, 367 
which has heretcfore been described in detail." 
When the lever 9 shifts downwardly, the pro 
jection 373 thereon falls into the notch 36 in 
cam 93. It may perhaps be noted that the 
final shifting of the double clutch in ember into 
its lowermost position does not occur Until one 
of the slots 45 thereon is opposite the tapered 
driving pin 44 secured to the carriage driving 
gear f33. 
When the double clutch is shifted to Carriage 

driving position by counterclockwise movement 
of the shifting lever 97, the Switch operating 
arm portion 326 of the latter moves the switch 
operating member 335 in a counterclockWise di 
rection about its pivot, 336. If the motor starting 
relay winding 322 was not energized at this 
time by the displaced selector button 432-A, 
the motor and cycling clutch Solenoid circuits 
would be opened, but since as the solenoid is 
energized, the notor and cycling clutch solenoid 
circuits remain closed. They remain closed be 
cause the leaf spring 332 is unlatched and moves 
with the operating member 335 to maintain 
Switch blades 323 and 324 in contact. 
The motor is thus conditioned to move the 

carriage through the cycling clutch and double 
clutch in the same direction in which it was last 
moved, that is, to the left. It will be remem 
bered that the next record to be played is in 
record Space B and that it was the right side of 
this record that was to be played. Therefore, 
the carriage now moving to the left is not con 
ditioned to play the right side of a record and . 
must be moved to its left limiting position and 
then back toward the right to align the record 
transfer arm With record Space B, wherein the 
twelve inch record is located. As the carriage 
moves to the left, the record selector arm 467 is 
rotated in a counterclockwise direction as 
viewed from the bottom (Fig. 33). Ouring the 
travel of the carriage to its left limit, the right 
arm of the rotating arm 46 moves past selec 
tor button 432-B, but, in so moving, the record 
Selector trip relay is not energized as the but 
ton contacting and returning flange 54 does 
not move outward into contact with the dis 
placed button, the detent portion 5G merely 
riding over the ratchet teeth 492. 
When the carriage reaches a position wherein 

the record transfer arm is slightly beyond the 
end record, the selector arm 467 is prevented 
from moving further by engagement of stops 
504 and 506. The carriage, however, continues 
to move Some distance as heretofore described 
to effect operation of the motor reversing switch 
and shifting of the player arm. The overtravel 
of the carriage relative to the selector arm is 
provided by the spring 499 through which the 
Selector arm is rotated in a counterclockwise 
direction (again as viewed in Fig. 33). 
When the carriage reaches its left limit of 

movement, the motor reversing switch is op 
erated by the movement of the Switch operating 
arm 70 from the position in which it is shown 
in Fig. 14 back to the position in which it is 
shown in Fig. 13. It is so moved by engagement 
of the pin 79 on the arm with abutment f83 on 
the fixed bracket f 84 located at the left side of 
the base, The player arm is shifted from the 
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left side of the playing position back to the right 
Side of the playing position. Wherein it is shown 
in Fig. 13 by engagement of the Subcradle pin 
283 With flange 285 on the bracket 84. The 
direction of rotation of the motor is thus re 
versed by the motor reversing switch and the 
carriage moves to the right and the record Se 
lector arm 467 is rotated in a clockwise direc 
tion. When the carriage has been moved to 
bring the transfer arm underneath record space 
B, the record selector trip relay 96 is ener 
gized by contact between displaced selector but 
ton 432-B with the button contacting flange 
5f 4 on the right end of arm 467 (as viewed in 
Fig. 33), just as when the record selector trip 
relay was energized to stop the carriage to play 
record A. At the same time, the displaced Se 
lector button is returned to its normal position. 
Inasmuch as only two selector buttons were dis 
placed and both are now in their normal posi 
tions, both the selector trip relay and the motor 
starting relay are deenergized. The motor and 
cycling clutch control switch blades 323 and 324, 
however, remain in circuit closing position be 
cause the deemergization of the motor starting 
relay 32 simply permits its armature 328 to go 
to the retracted position in which it is shown 
in Fig. 1. When the double clutch is shifted to 
its uppermost position upon energization of the 
Selector trip relay, the SWitch operating member 
335 is operated to the position in which it is 
shown in Fig. 1 by the arm 326 of the clutch 
shifting lever 97. In this position, the motor 
circuit remains closed and the leaf spring 332 is 
latched by the relay armature. It should be 
noted these results obtain irrespective of whether 
the double clutch is shifted immediately to its 
uppermost position or delayed slightly until 
registry of pin 42 with one of slots 43. 
The operation of the mechanism for playing 

of a twelve inch record is the same as for the 
playing of a ten inch record, except for the latch 
ing of the record trough and for the position 
ing of the player arm. Consequently, it is not 
believed necessary to repeat the description of 
this operation, but rather to consider the dif 
ferences in operation. 
When a twelve inch record is rolled onto the 

record transfer trough by the transfer mecha 
nism, the trough is depressed to a limit deter 
mined by the catch 24. When the record is 
rolled onto the trough latch 233, the latch is 
rotated in a counterclockwise direction relative to 
its pivot 237 to bring the outer end 238 of the 
trough latch beyond the end of catch 24. Fur 
ther movement of the record outwardly along 
the trough brings the record into the vicinity of 
the pivot pin 237 whereupon the leaf spring 239 
is effective to rotate the latch in a clockwise di 
rection to bring the latching blade 238 under 
neath the catch 24. The trough is thereby 
latched in the position in which it is indicated 
in Fig. 12 and the record transfer arm 20 is now 
able only to the position in which it is indicated 
in this figure, its further movement being pre 
vented by engagement of the abutment 223 on the 
arm with the pin 225 on the bifurcated end of the 
now latched transfer trough. When the trans 
fer arm reaches its limit of movement as de 
scribed, the twelve inch record is located with its 
central opening slightly below and to the left of 
playing position, as indicated by the solid line 
position of the record (Fig. 12), and from which 
it is moved into playing position by the record 
Clamping and Centering means just as in the case 
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of a ten inch record. When so moved, the record 
is clear of both the transfer arm and the latching 
portion of the trough. 
The player arm 265 is properly positioned to 

contact the outer peripheral ungrooved edge of 
the twelve inch record, which position is deter 
mined by the engagement of the adjustably 
mounted Screw 30 On the main player arm cradle 
274 and the fixed projection 302 (as viewed in 
Fig. 10), the player arm being moved into this 
limiting position by the front end of the player 
arm control lever 295 which engages the front 
croSSpieces of the player arm cradle 274. It may 
be noted that the engagement of the pin 294 with 
the lower leaf spring 296 provides an arrange 
ment preventing undesired oscillation of the 
player arm when it is moved inward from twelve 
inch position to the ten inch position. 
The player arm is brought into contact and 

resiliently biased into the outer end of a playing 
groove by the upward movement of the player 
arm control lever 295 just as in the case of the 
ten inch record. At this time, the record is 
rotated in the opposite direction, since the direc 
tion of rotation of the motor Was reversed. The 
needle end now engaging the record slants to foll 
low the record as it is rotated, just as when the 
Opposite Side of the record was being played. 
When the larger record has been played, the 

player arm trip mechanism is actuated to effect 
movement of the player arm out of contact with 
the record and back to initial ten inch playing 
position in the manner heretofore described. The 
record is also unclamped in the same way and 
after being unclamped, it is released so as to bear 
against the record transfer arm and trough. 
The return movement of the transfer arm per 
mits the record to roll down the trough and as it 
rolls down, it effects counterclockwise movement 
of the trough latch 233 thereby to release the 
trough. Thereafter, the record is returned to the 
magazine in the same manner as in the case of a 
ten inch record. 
When the can Shaft is rotated to its starting 

position, the double clutch shifting lever 97 is 
moved in a counterclockwise direction by the 
Spring 37 f, the projection 373 on the lever falling 
in notch 374 on cam f 94, to shift the clutch into 
Carriage driving position. The switch operating 
member 335 is also thus moved in a counterclock 
Wise direction, thereby to deenergize both the 
motor and the cycling clutch solenoid. These 
are deemergized by opening of switch blades 323 
and 324 upon movement of the switch operating 
member 335 in a counterclockwise direction when 
the leaf Spring 332 is latched by the armature 328 
of the motor starting relay, it being remembered 
that none of the record selector buttons are now 
displaced. When the leaf spring is thus latched 
and the SWitch operating member moved, the 
latter moves the switch blade 323 out of contact 
With the Switch blade 324, this movement being 
accomplished through the projections 337 en 
bracing Switch blade 323 and forming part of the 
Switch Operating member. The machine is thus 
brought back into a condition wherein other 
records may be played upon operation of the de 
Sired record Selector push buttons, as described 
above. 
In the foregoing description of the operation, 

it has been assumed that a played record was 
properly returned to the magazine after having 
been played. In the event the record is not prop 
erly returned, then the machine performs suc 
cessive attempts to return the record by reason 
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curring when the improperly returned record 
prevents the safety latch roller operating arm 
469 from moving the roller out of the path of 
movement of the clutch shifting lever 97. It 
may be remembered that the clutch shifting lever 
latching roller 407 is biased by its associated 
spring into the path of movement of the lever 
when the lever is in its uppermost position as 
indicated in Figs. 2, 20, and 21. Consequently, if 
a record prevents the roller operating arm 409 
from moving the latching roller out of the path 
of the lever, then the lever cannot move down 
wardly to shift the clutch or to move the switch 
actuating member 335 to deemergize the cycling 
clutch solenoid and motor. The camshaft thus 
continues to rotate to cause the transfer mecha 
nism, the clamping mechanism, and the player 
arm positiohirag mechanism to function as here 
tofore described. However, the selector trip re 
lay lever 354 remains in the position in which it 
is indicated in Fig. 19 so that the player arm trip 
mechanism cannot be cocked or the cycling clutch 
controlling the switch 325 operated by the player 
arm trip mechanism after the cam has rotated 
to the position in which it is indicated in Fig. 21. 
After the can shaft rotates beyond the position 
shown in Fig. 21, the player arm positioning 
fnechanism, the record clamping means, and the 
transfer means are again operated to effect un 
clamping and a return of the record toward the 
magazine. In the event the record is properly 
returned oh this second attempt, then the mecha 
nisin completes its record returning cycle just 
as though it was being returned properly the first 33 
time. In the event the record is again not prop 
erly returned to the magazine, the apparatus 
makes a further attempt to do do so in the man 
ner just described. Of course if the apparatus 
makes a number of unsuccessful attempts to re 
turn the record, then the record may be returned 
manually to permit the machine to operate prop 
erly for the playing of other records. Although 
the invention has been described in conjunction 
with the specific details of a preferred embodi 
ment thereof, it should be understood that such 
details are not intended to be limitative of the 
invention except in So far as set forth in the fol 
lowing claims. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent of 
the United States is: 

1. In a phonograph of the type including, a pair 
of record clamping and rotating members for 
supporting a record for rotation about an axis 
in playing position, one of said members being 
movably mounted relative to the other and mov 
able toward and away from said position, means 
including record engaging pickup and a player 
arm pivotally mounted to one side of said position 
and movable toward the axis for reproducing a 
record, a generally arcuate record stripping mem 
ber positioned at that side of the playing position 
at which said one member is located and spaced 
a short distance from said position, said arcuate 
member defining a central opening through which 
said one clamping member is movable and having 
its ends Spaced apart at the side nearest the pick 
up to enable said pickup to move toward the axis 
of rotation of the record. 

2. In a phonograph, of the type including, a 
pair of small diameter record clamping and rotat 
ing members for supporting a record in a sub 
stantially vertical playing position, one of said 
members being movably mounted relative to the 
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other and movable toward and away from said 
position, means including a record supporting 
trough located below and in the plane of said po 
sition for rolling a record edgewise into and out 
of said position, record guiding and stripping 
structure positioned at that side of the playing 
position at which said one clamping member is 
located and above said trough, Said stripping 
structure having one side of considerable extent 
Spaced a short distance from the playing position 
Whereby it acts as a guide for a record during its 
movement into and out of playing position and 
prevents a record fron following said one clamp 
ing member beyond said trough. When the latter 
iš moved away from the playing position. 

3. In an automatic phonograph of the type 
wherein a record to be played is releasably 
clamped in playing position by turntable means 
comprising a movable record engaging clamping 
element of a diameter sufficiently small to leave 
the playing grooves uncovered, a generally an 
nUlar record güiding and locating structure lo 
-cated in close pro:{imity to the playing position 
of a record having a side adjacent the playing 

; position that is generally parallel to the face of 
a record in said playing position, said structure 
being centrally apertured for the passage of said 
Inovable clamping element and having a consid 
erably smaller diameter than the records where 
by it is located in the vicinity of the innermost 
record grooves and clears Warped records rotat 
ing in playing position. 

4. In an automatic phonograph of the type 
wherein a record to be played is releasably 
clamped in playing position by turntable means 
comprising a movable record engaging clamping 
element of a diameter sufficiently small to leave 
the playing grooves uncovered, a record guiding 
and locating structure having one side located in 
close proximity to the playing position of a rec 
ord, said side being generally parallel to the face 
of a recordin said playing position, said structure 
being centrally apertured for the passage of said 
movable clamping element and having a con 
siderably smaller radius than the records where 
by it is located in the vicinity of the innermost 
record grooves and clears warped records rotating 
in playing position, said structure extending 
around a considerable portion of the movable 
clamping element and having a slotted portion 
at one side extending from the outside of said 
structure to the central aperture to enable a 
pickup to move toward the center of a record in 
playing position past the outer limit of said struc 
türe. 

5. In an automatie phonograph of the type 
wherein a record to be played is releasably 
clamped in playing position by turntable means 
comprising a movable elamping element of a di 
ameter sufficiently small to leave the playing 
grooves uncovered, a record guiding and locating 
structure having one side located in close prox 
imity to the playing position of a record, said side 
being generally parallel to the face of a record 
in said playing position, said structure being 
centrally apertured for the passage of said mov 
able clamping element and having a considerably 
smaller radius than the records whereby it is 
located in the vicinity of the innermost record 
grOOWeS and clears warped records rotating in 
playing position, and structure supporting means 
located a substantial distance from the playing 
position, whereby said supporting means also 
amply clears warped records rotating in playing 
position, 
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6. In an automatic phonograph of the type 
Wherein a record to be played is releasably 
clamped in a vertical playing position with the 
record grooves on both sides exposed by turn 
table means comprising a pair of clamping ele 
ments of a diameter sufficiently small to leave 
the playing grooves uncovered and one of which 
is movable, a rocord guiding and locating struc 
ture located in close proximity to the playing 
position of a record at that side of the playing 
position. Whereat the movable clamping element 
is located, Said Structure having a flat side adja 
cent and generally parallel to the face of a record 
in the playing position being centrally apertured 
for the passage of said movable clamping element, 
Said structure also having a considerably smaller 
radius than the records whereby it is located in 
the vicinity of the innermost record grooves and 
clears Warped records rotating in playing position, 
and structure supporting means located a sub 
stantial distance from the playing position, where 
by said Supporting means also readily clears both 
Warped and unWarped records rotating in playing 
position. 

7. A phonograph, including in combination, a 
record magazine, a unit mounted adjacent the 
magazine, Said unit including a record rotating 
shaft, record transfer and reproducing means 
aSSociated with said magazine and unit for effect 
ing the transfer and reproduction of records, a 
cam assembly on the unit associated with said 
record transfer and reproducing means and con 
trolling their operation to effect the transfer and 
reproduction of records, driving means associated 
With one of said magazine and unit for effecting 
relative movement between them, means including 
a motor and Speed reducing means connecting the 
motor to Said record rotating Shaft for con 
tinuously driving said record rotating shaft 
during operation of the phonograph, a drive shaft 
operably connected to and adapted to be driven 
by said record rotating shaft, and selective clutch 
means on said drive shaft connected to the shaft 
and connectable With said relative movement 
effecting driving means or said cam assembly for 
selectively driving them. 

8. A phonograph, including in combination, a 
Stationary base including a stationary record 
magazine, a movably mounted unit on said base 
adjacent said magazine movable alongside said 
magazine, a rack carried by said base, a vertical 
shaft carried by said unit, a pinion on the lower 
end of Said vertical shaft engaging said rack, a 
record rotating shaft and turntable means rotata 
ble thereby mounted near the upper end of said 
unit, a high speed electric motor carried by said 
unit, speed reducing means connecting said motor 
to said record rotating shaft, vertical shaft driv 
ing means drivingly connecting said vertical shaft 
to said record rotating shaft, record transfer 
means a SSociated with said magazine and turn 
table means for transferring a record between said 
magazine and said turntable means mounted on 
said unit and movable into alignment with any 
record position in Said magazine by rotation of 
said pinion, driving gear means for said record 
transfer means positioned on said vertical shaft 
between said pinion and said vertical shaft drive 
means for operating said transfer means, clutch 
drive means axially movable on said vertical 
shaft and angularly fixed thereto, and means Op 
eratively associated with said clutch drive means 
for moving said means downWard to drive said 
pinion and move said unit and stop the drive of 
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drive means upward to drive said driving gear 
means for Said record transfer means and stop 
the drive of Said unit. 

9. A phonograph including record supporting 
and rotating means for supporting a record in 
playing position, a record storage or receiving 
means positioned adjacent said record support 
ing and rotating means for Supporting a plurality 
of records, means operatively associated with one 
of Said first mentioned means for effecting rela 
tive movement between said two first mentioned 
means for the selection of a record to be played, 
record transfer means operatively associated with 
the record Supporting and rotating means and 
record storage means for transferring records 
from said playing position along a path of move 
ment to Said record Storage means, and record 
position responsive means cooperatively associ 
ated With a record moving along said path con 
trolling the relative movement effecting means 
for preventing relative movement in the event 
the record is not properly transferred to said 
record St0rage or receiving means. 

10. A phonograph including record supporting 
and rotating means for Supporting a record in 
playing position, a record storage or receiving 
means positioned adjacent said record supporting 
and rotating means for supporting a plurality of 
records, means operatively associated with one 
of said first mentioned means for effecting rela 
tive movement between said two first mentioned 
means for the selection of a record to be played, 
record transfer means operatively associated with 
the record Supporting and rotating means, and 
record Storage means for transferring records 
from Said playing position along a path of move 
ment to said record storage means, and record 
position responsive means in the path of move 
ment of the record controlling the relative move 
ment effecting means for preventing relative 
movement in the event the record is not properly 
transferred to said record storage or receiving 
leaS. 
11. A phonograph including record supporting 

and rotating means for Supporting a record in 
playing position, a record storage or receiving 
means positioned adjacent said record support 
ing and rotating means for Supporting a plurality 
of records, means Operatively associated with one 
of Said first mentioned means for effecting rela 
tive movement between said two first mentioned 
means for the Selection of a record to be played, 
record transfer means operatively associated with 
the record Supporting and rotating means, and 
record Storage means for transferring records 
from said playing position along a path of move 
ment to said record storage means, and record 
position responsive means including a member 
movably mounted near the path of record move 
ment for movement into the path controlling the 
relative movement effecting means for prevent 
ing relative movement in the event the record 
is not properly transferred to said record storage 
or receiving means. 

12. A phonograph including record Supporting 
and rotating means for Supporting a record in 
playing position, record transfer means opera 
tively associated with the record supporting and 
rotating means for moving a record into the 
playing position for reproduction and out of the 
playing position after reproduction, and record 
position responsive means cooperatively associ 
ated with the movement of a record out of said 
playing position controlling the record transfer 

said transfer means, and for moving said clutch 75 means for effecting operation of the latter to 
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make a further attempt to move the record Out 
of playing position in response to the incomplete 
movement of a record from Said position. 

13. A phonograph including record supporting 
and rotating means for supporting a record in 
playing position, record transfer means Opera 
tively associated with the record Supporting and 
rotating means for moving a record into the play 
ing position for reproduction and out of the play 
ing position after reproduction, and record po 
sition responsive means cooperatively associated 
with the movement of a 1ecord out of playingpo 
sition controlling the record transfer means for 
effecting operation of said transfer means to move 
said record into and out of said playing position 
in response to the incomplete movement of a rec 
ord from said position. 

14. A phonograph including record supporting 
and rotating means for supporting a record in 
playing position, record transfer means opera 
tively associated with said record supporting and 
rotating means for moving a record into said 
playing position for reproduction and out of said 
position after reproduction, record reproducing 
means positioned near said playing position for 
reproducing a record while in said position, re 
producing and record transfer means controlling 
means associated with said means for effecting 
the operation of the record transfer means to 
move a record out of playing position, and record 
position responsive means cooperatively aSSoci 
ated with the movement of a record out of play 
ing position controlling the record transfer 
means and reproducing means for effecting the 
operation of said transfer means to move a rec 
ord into and out of playing position in the event 
of incomplete movement of the record out of said 
position and for preventing operation of the rec 
ord reproducing means. 

15. A phonograph including a record magazine, 
record supporting and rotating means adjacent 
said magazine for Supporting a record in play 
ing position, record transfer means Operatively 
associated with Said magazine and record Sup 
porting and rotating means for moving a record 
into said playing position for reproduction and 
back to the magazine after reproduction, record 
reproducing means positioned near said playing 
position for reproducing a record while in said 
position, record transfer means controlling means 
associated with said transfer means for effecting 
the Operation of the latter to return the record 
from playing position toward the magazine, rec 
ord position responsive means controlling the rec 
cord transfer means controlling means including 
a record engaging control member engageable 
with an incompletely returned record for effecting 
the operation of said transfer means again to 
move a record into playing position and back to 
Ward the magazine. 

16. A phonograph including record supporting 
and rotating means for supporting a record in 
playing position, a record magazine positioned ad 
jacent said record supporting and rotating means 
for Supporting a plurality of records, record trans 
fer means operatively associated with the record 
rotating means and magazine for transferring 
records between said magazine and playing po 
sition along a path of movement, an element ad 
jacent Said magazine Supporting said record sup- . 
porting and rotating means and said record trans 
fer means, means operatively associated with one 
of said magazine and element for effecting rel 
ative movement between them to align said trans 
ifer means with a record to be played, and rec 
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ord position responsive means movable into the 
path of movement of the record controlling the 
relative movement effecting means for placing 
the relative movement effecting means into op 
eration when the record is properly transferred 
from Said playing position to said magazine. 

17. A phonograph including record supporting 
and rotating means for supporting a record in 
playing position, a record magazine positioned 
adjacent said record supporting and rotating 
imeans for supporting a plurality of records, rec 
ord transfer means operatively associated with 
the record rotating means and magazine for 
transferring records between said magazine and 
playing position along a path of movement, rec 
Ord reproducing means located near said playing 
pOsition for reproducing records in said position, 
an element adjacent said magazine supporting 
Said record supporting and rotating means, rec 
ord transfer means and reproducing means, 
means Operatively associated with one of said 
nagazine and element for effecting relative move 
ment between them to align said transfer means 
with a record to be played, record transfer and 
reproducing means controlling means associat 
ed with said transfer and reproducing means to 
effect the transfer to and reproduction of a rec 
ord in Said playing position and transfer to said 
magazine, and record position responsive means 
COOperatively associated with a record moving 
along said path controlling the relative move 
ment effecting means for conditioning the rela 
tive novement effecting means for operation 
When the record is properly transferred from said 
playing position to said magazine. 

18. A phonograph including a record magazine, 
an element mounted adjacent said magazine in 
cluding record supporting and rotating means, 
record transfer means for transferring records 
from Said magazine to said element and record 
reproducing means, means operatively associat 
ted with one of Said magazine and element for 
effecting relative movement between them for 
the selection of a record to be played, said last 
mentioned means including driving means com 
prising a multi-position movable clutch drivingly 
connected in one position to said one of said 
magazine or element to effect relative movement, 
clutch operating means associated with said 
clutch for moving it into another position to ter 
minate relative movement between the maga 
zine and element with a record in alignment 
With the record transfer means, a cam as 
Sembly associated with the transfer and repro 
'ducing means for controlling the transferring and 
playing of selected records and the return there 
of to the magazine, cam assembly driving means 
engageable by said clutch in its other position, 
and record position responsive means coopera 
tively associated With the return of a record con 
trolling Said clutch operating means to effect 
movement of Said clutch to said one position to 
condition the element and magazine for rela 
tive movement upon the return of a record to the 
magazine. 

19. A phonograph including a record magazine, 
an element mounted adjacent said magazine in 
cluding record supporting and rotating means, 
record transfer means for transferring records 
fron said magazine to said element and record 
reproducing means, means operatively associated 
With one of said magazine and element for effect 
ing relative movement between them for the 
Selection of a record to be played, said last men 
tioned means including driving means comprising 
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26. An automatic phonograph including record 
supporting and rotating means defining a playing 
position, structure defining another record posi 
tion, record transfer means associated with said 
first mentioned means and structure movable be 
tween predetermined positions for effecting the 
transfer of a record from the playing position to 
said other position along a path of movement, 
neans including driving means operatively con 
nected to said record transfer means and record 
transfer means position responsive driving means 
controlling means for effecting operation of the 
record transfer means to return a record back to 
playing position and then to make a further ef 
fort to transfer the record to said other position 
when the record and transfer means do not reach 
certain points in the transfer movement toward 
said other position, said record position respon 
sive driving means controlling means including a 
record engaging member movably mounted near 
said other position for movement into the path 
of record movement and member driving means 
having a resilient connection for moving it into 
Said path, whereby a record engaged by Said 
member will not be broken. 

27. A phonograph including a record maga 
zine, a record playing unit mounted adjacent said 
magazine comprising a record rotating shaft, 
driving means associated with one of said unit 
and magazine to effect relative movement be 
tWeen them, a continuously Operating motor Op 
eratively connected to said record rotating shaft 
for rotating it continuously during operation of 
the phonograph, record transfer and reproducing 
means aSSociated With the magazine and unit for 
effecting the transfer of a record from said maga 
zine to said playing unit and reproducing it, a 
cam assembly operatively connected to said rec 
ord transfer and reproducing means controlling 
their operation, a drive shaft, selectively operable 
driving means between said record rotating and 
drive shafts for selectively rotating the drive 
shaft from the record rotating shaft, and selec 
tively operable clutch means on said drive shaft 
associated with said cam assembly and relative 
movement effecting driving means for selectively 
driving either said can assembly or said relative 
movement effecting driving means. 
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28. A phonograph including a record maga 

zine, a record playing unit mounted adjacent Said 
Inagazine comprising a record rotating shaft and 
record supporting and rotating means, driving 
means associated with one of Said unit and maga 
Zine to effect relative movement between them, a 
continuously operating motor operatively con 
nected to said record rotating shaft for rotating 
it continuously during operation of the phono 
graph, record transfer and reproducing means 
associated with the magazine and unit for effect 
ing the transfer of a record from Said magazine 
to said record supporting and rotating means re 
producing it, a cam assembly operatively con 
nected to said record transfer and reproducing 
means controlling their operation, a drive shaft, 
Selectively operable driving means including 
clutch means between said record rotating and 
drive shafts for selectively rotating the drive 
shaft from the record rotating shaft, and selec 
tively operable clutch means associated with Said 
drive shaft, cam assembly and relative movement 
effecting driving means for Selectively connecting 
said drive shaft to drive Said Cam assembly or 
said relative movement effecting driving means. 

EDWARD F. ANDREWS. 
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