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Our invention relates to automatic record changers for phonographs. 
In automatic record-changers for phonographs 

there has been employed means for changing 
records With the least possible delay. Also, at 
tempts have been made to control the changing 
manually So that, if desired, a longer interval be 
tween records may be obtained, a record may be 
replayed, or the playing of a record may be inter 
rupted. 
The present invention refers to an improved 

arrangement in record-changers, by means of 
Which it is possible to control the time elapsing 
between the end of a first record and the begin 
ning of a second record, and by which it is also 
possible to cause a rapid record-changing every 
Second time, alternating with a record-changing 
consuming a longer interval. 

In automatic record-changers for phonographs 
there are as a rule three different phases of the 
Operation of the record changers, the first phase 
of which is started by the needle entering the 
final groove of the record, which has a pitch 
greater than that of the Sound-reproducing 
groove. During this phase the pick-up arm is 
elevated from the record, and is swung out be 
yond the record. During the phase following 
thereafter a new record is fed down from the 
Supply pile on to the record on the turntable 
Which has just been played, and during the last 
phase the pick-up arm is again brought in Over 
the record and lowered in such a way that the 
needle engages the initial groove of the record 
just fed down. 
When it is desired to prolong the record-chang 

ing period, it is specially suitable to delay the 
beginning of the third phase for a predetermined, 
preferably controllable time. Even though the 
invention is hereinafter described in connection 
With two different embodiments, in which arrest. 
ing of the record changing takes place at the 
beginning of the third phase, it is obvious that 
the invention is not limited thereto, but that it 
may also be used in connection with means 
initiating the first or the second phase. 
The invention. Will be further described in con 

nection. With the annexed drawings, in which 
Fig. 1 is a side cross-sectional view of one en 

bodiment of my invention taken through the cen 
ter of the turntable and a portion of the record 
changing mechanism; 

Fig. 2 is a top view of the device shown in Fig. 
1, but With the turntable removed; 

Fig. 2d. is a view of certain of the parts shown 
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when the cam disc has rotated one-half revolu 
tion; 
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Fig. 3 is a top view on an enlarged scale of a 
portion of the device shown in Fig. 2; 

Fig. 4 is a view similar to Fig. 3, but showing a 
modification of the mechanism illustrated in the 
preceding figure; 

Figure 5 is a top view of the mechanism shown 
in Fig. 4, but with certain parts in different posi 
tions; 

Fig. 6 is a side view of the mechanism shown 
in Figs. 4 and 5; . 

Fig. 7 is a top view of a second embodiment of 
the invention; 

Fig. 8 is a perspective view of the apparatus 
shown in Fig. 7; and 

Figs. 9 and 10 show details of the apparatus 
illustrated in Figs, 7 and 8. 
The turntable in Fig. 1 is designated by refer 

ence character 0. It is fixed to the shaft of 
the driving motor, said shaft further being pro 
vided with a prolongation 2 for carrying the pile 
of records not yet played. In this position the 
records rest upon a shoulder 3 on the Shaft as 
Well as on a, record pusher table 3d, shown at 
the left in Fig. 1. The free upper end of the 
shaft is engaged by a member 4 hinged at fa. 
A record pusher 5 is movable in a slot formed in 
the table. The movement of the record pusher 
is caused by means of an angular part f6, an 
arm a pivotally mounted at 7a and a connecting 
rod 8 pivotally connected at 8a to arm 1 and 
cooperating with said part 6. During the chang 
ing of a record the connecting rod 8 is moved 
by means of a cam disc i9, shown in Fig. 2. For 
this purpose the connecting rod f 8 extends 
through an orifice in the chassis plate and is piv 
otally connected to an arm 20, which carries a 
can follower 2, cooperating With a cam groove 
22 in the cam disc 9. 
The same groove also cooperates with a further 

cam follower 23 at the end of an arm 24, the 
function of which is to cause the pick-up arm 
to be elevated and lowered before and after the 
record-changing, respectively. A further groove 
may be arranged for instance on the lower side 
of the can disc 9 for swinging the pick-up arm 
in and out over the record. As the specific means 
for accomplishing this form no part of the present 
invention a more detailed description thereof is 
not given. 
The purpose of the cam disc is thus is to drive 

the means which cause the pick-up arm to be 
elevated and swung out, the new record to be in Fig. 2, but in the positions which they occupy 55 fed down and the pick-up arm thereupon to be 
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swung in and lowered on to the new record. The 
impulse-giving means, which cause the beginning 
of each of the three above mentioned phases 
therefore are arranged to influence the cam disc 
9 in such a way that it is put into rotation in 

the direction indicated by the arrow 25. This, 
for instance, may be caused by the inclined edge 
27 of an arm 28 striking a pin 26 on the disc. 
Arm 28 is pivotally mounted at 28a on the chassis 
plate. The motive force for the continuous love 
ment of the cam disc is thereafter obtained frcin 
the same motor which drives the turntable, a 
roller 29 being arranged on the shaft for driv 
ing the record disc, said roller cooperating with 
the periphery of the cam disc 9. In order to 
enable the can disc to remain stationary during 
the playing of a record there is arranged a recess 
30 in the periphery of the can disc, which is just 
large enough so that the roller 29 may freely 
rotate within it. A similar recess 3 is arranged 
in the periphery of the cam disc, which may suit 
ably be positioned diametrically opposite to the 
first mentioned recess. The purpose of this recess 
is to cause the can disc to remain stationary dur 
ing a shorter or longer interval of time during the 
changing of records, preferably while the pick-up 
arm is swung out. The same recess is free from 
the roller 29 When the phonograph has been 
stopped. 
When it is not desired to stop the motor, or 

When some interval of time is not to take place 
during the changing of records, the cam disc 
should be driven over the dead point arising when 
the roller 29 enters the recess. 3. For this pur 
pose there is arranged a bellcrank 32 having arms 
32a and 32b, biased by a spring 60, said bellcrank 
being turnable about the point 33. Arm 32b is 
provided with an inclined surface 34, the purpose 
of which is to give the cam disc in cooperation 
with the pin 26 the impulse required for carrying 
it over the said dead point. 
The arrangement So far described functions in 

the following manner: It is assumed that a record 
has just been fully reproduced. The pick-up 
needle will then enter the final groove of the 
record which has a greater pitch, and the nore 
rapid turning movement of the pick-up arm 3 
caused thereby, causes in some manner, which 
forms no part of this invention, the arm 28 to be 
turned in counter-clockwise direction. The in 
clined edge 27 thereby strikes the pin 26, which 
causes the Cam disc to be turned slightly in the 
direction of the arrow 25. This small turning 
movement, however, is sufficient to cause the roll 
er 29 to ride up on the periphery of the can 
disc 9, which will thereby due to friction between 
the roller and the periphery continue the move 
ment just started. During the first part of this 
movement the pick-up arm is elevated from the 
record disc and swung out, whereafter the record 
pusher 5 is moved backwards, so that it will con 
tact the lowest of the records placed in the pile. 
Possibly the record pusher may thereafter also be 
moved forwards, so that the record thus caught 
is pushed down into playing position on the turn 
table 0. 
At this moment, as is shown in Fig. 2d, the 

recess 3A has just come opposite the roller 29, 
and the cam disc therefore would have a tendency 
to stop, if the pin 26 had not contacted the arm 
32b and turned this arm in clockwise direction. 
The pin 26, at this moment, has just passed the 
angle of the arm and is thus in contact With the 
inclined surface 34 of the arm 32b. If there is 
obstruction to the Swinging back of the airn 32b 
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4 
under influence of the spring 60, the inclined sur 
face 34 will act in the same manner as the in 
clined surface 27, so that the cam disc will obtain 
an impulse for continuous movement, the pick 
up arm during this movement again being car 
ried in over the initial groove of the new record 
and lowered into said groove, the reproduction 
thereafter taking place. The cam disc will there 
after again be in the position shown in Fig. 2. 

However, the arm 32d of the bellcrank has piv 
otally mounted thereon at 36d a disc 33, which 
is loaded by a spiral spring 37 connected at its 
inner end to the disc and having its outer end 
anchored to the chassis at 3a, which Spring 
tends to turn the disc in counter-clockwise direc 
tion. The last named turning movement is inn 
ited by a pin 38 on the disc and a stop 33 mounted 
on the chassis. Further, the disc 36 is provided 
with at least one substantially radial groove 64, 
the function of which shall be further described 
in connection. With the remaining figures of the 
drawings. Finally, the disc is provided with teeth 
39th along its periphery, cooperating With an eS 

This is arranged at 
one end of an arm 4, which is pivoted at the 
point A2 on the end of the arm 32b. The other 
end of the arm 4 extends to the vicinity of the 
roller 29, which is provided with a projection 43 
for cooperation with the arm 4 during certain 
circumstances, described below. 
The escapement 40 consists of an angular arm 

62, provided with a hook 6, said arm being piv 
oted at the point 63 of the arm . Between the 
arms 62 and .32a, there is arranged a spring 64 for 
two purposes, namely partly in order to keep the 
hook 6 in engagement with the teeth of the disc 
36, and partly in order to provide a pulling force 
on the arm 4 for turning in clockwise direction. 
The disc 36 may be made as shown in Fig. 3. 

In this arrangement there is only one radial 
groove 44 present. This groove cooperates with a 
pin 45, connected to the chassis plate and ex 
tending upwardly therefrom. This arrangement 
functions in the following way: When the pin 26 
is first brought into contact with the arm 32, the 
pick-up arm is elevated and swung out froiil the 
turntable. It is immaterial whether the record 
changing has already taken place, or if this Will 
take place a moment later. Upon the continuous 
rotation of the cam disc, however, the bellcrank 
32, due to the cooperation of the arm 32b with 
the pin 26, will be turned in clockwise direction, 
which causes the disc 36, mounted on the end of 
the arm 32a to be displaced upwardly, as viewed 
in Figs. 2 and 3. This causes the slot 4 to be 
moved out of engagement with the pin 45. The 
spring 3 then immediately will drive the disc 35 
in counter-clockwise direction until the projec 
tion 38 contacts the stop 39. The angular posi 
tion of this stop is adjustable by means of an arill, 
which is turnable about a centre, coinciding with 
the centre of the disc 36 in this just mentioned 
position, swung upwards. 
After the pin 26 has passed the bend of the arm 

32b, the disc 36 will be brought back a negligible 
distance, but not to the position shown in FigS. 
2 and 3. The pin 45 now will engage the teeth 
36b on the periphery of the disc 36 and thus pre 
vent the disc from moving all the way back into 
its position of rest, shown in Figs. 2 and 3. Con 
sequently, also the arm 32a will remain in its 
swung out position, and the impulse for continu 
ous rotation of the cam disc, which otherwise is 
caused by the inclined surface 34 pressing the gin 
26, will be delayed. The cam disc will therefore 
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remain in a position at which only the first half. 
of the record-changing operations have been car 
ried out. 
By the swinging in clockwise direction of the 

arm 4, its end, which is positioned in the Vi-. 
cinity of the shaft has been turned into the 
path traversed by the projection 43: during the 
rotation of the shaft. This projection therefore. 
will cause a displacement of the arm for each 
revolution, which causes the escapement mecha-. 
nism to move the disc. 36 step-by-step in clock. 
wise direction. Simultaneously... the pin 45 passes. 
over, one-tooth 36b of the disc 362 and in this Way. 
prevents the disc from moving back at the next: 
contact between the projection. 43 and the: arm: 
4. During this. movement, therefore, the slot. 
44 gradually moves to the position, in Which it 
may be entered by the pin .45. The time required 
to carry, the groove 64 into this position, of: 
course will be dependent, upon the position of the 
stop 39. When the groove 44 has come opposite. 
to the pin 45, the disc moves back into its posi 
tion of rest, the inclined surface 34 simultane 
ously giving the pin 26 an impulse for continuous 
movement of the cam. disc, and the arm 4 is 
brought beyond the path of travel of the projec 
tion 43: The record-changing therefore Con 
tinues, and the new record Will begin to be re 
produced. 
By the above described arrangement, a con 

trollable time will lapses during each change of 
record. Suitably the arrangement is made in 
such a manner, that this time is controllable from, 
a minimum of only a few. Seconds, required for 
a continuous rotation of the cam disc, to about 
one minute. 
As mentioned above, it is desirable to control 

the record-changing in Such a Way that firstly a 
predetermined number of records, for instance: 
two records, are reproduced without a longer in 
terval during the record-changing than is abso-. 
lutely necessary, whereafter a longer interval 
occurs during the record-changing, thereafter 
again the same number of records are changed 
without intervals, and so on... An arrangement, 
satisfying this requirement, is shown in Figs. 4, 
5 and 6, wherein Figs: 4 and 5 show a top view 
corresponding to Fig. 3, and Fig.6 shows a side. 
VleW. 
In order that Figs. 4 and 5 may be clearer, the 

escapement mechanism 49, the spring 3 and the 
bellcrank 32 are omitted. Each of the figures: 
shows the disc 36 in two different positions, One 
indicated by a full line, and the other by a broken 
line. 
The disc 36, in the arrangement according to 

Figs. 4, 5 and 6, is provided with two radial slots 
46 and 47, corresponding to the slot 4 in the ar 
rangement according to Fig. 3, but there is only. 
a single pin 45. The disc 36 carries two further. 
pins 48 and 49, of which the pin 48 extends in: 
one direction, for instance downwardly in Fig. 6, 
whereas: the pin 49 extends upwardly. For co 
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scribed, causes a turning of the bellcrank.32 in: 
clockwise direction. This turning causes the disc: 
36. to be displaced from the position indicated 
by the full line into a position indicated by a 

... broken line. Hereby the pin 45:is.freed from the 
slot 46; and in a manner, which is also described 
above, the disc. 36 will rapidly rotate. under in 
fluence of a spring .37, until the projection 38 
contacts the stop. 39. This rotation takes place. 
in counter-clockwise direction. 
For the function of the arrangement it is of 

importance to remember, that this rapid rota 
tion under-influence of the spring 37 takes place 
at the moment when the pin 26 passes the bend 
of the arm 32b, the disc 36 therefore being in 
its outmost position, that is the position most 
remote from the normal position. 
The stop 39 in Figs. 4 and 5 has been shown 

in one of its extreme positions of adjustment, 
that is, turned as far as possible in clockwise di 
rection. If the stop...had been adjusted to a po 
Sition other than its extreme position, the ar 
rangement would have functioned exactly in the 
Same manner as the arrangement according to 
Fig. 3, and the elements additionally present in 
the arrangement according to Figs. 4, 5 and 6, 
WOuld have no function, However, the extreme. 
position of the stop 39 is chosen in Such a way. 
that. When the disc. is...in this position the slot, 
41 is right, before the pin .45, and consequently 
there is nothing to prevent the bellcrank 32 from 
Swinging back into the normal position shown in 
Fig. 2. The inclined surface. 34 therefore will 
Strike the pin 25, which causes the cam disc 9. 
to continue its movement without an appreciable 
pause. Thus the disc 36 is carried into its tem 
porary position of rest; which is shown in Fig. 5. 
With full lines, During the backwards movement. 
of-the-disc, however, the pin 49 will contact the 
edge of the arm 54 on the L-shaped member. 
5-52, this part therefor turning in clockwise 
direction about the pivot 53, This causes two 
different actions. Firstly, the arm 5 will slide 

60 

operation with the pin 48 there is present a . 
leaf spring 50, which is fixed to the chassis, as: 
evident from Fig. 6. This spring is arranged to . 
be set to different degrees, depending upon the 

65. 

position of an arm. 5 of an ill-shaped member 
5i-52, which is turnable about a pivot point 53: . 
The arrangement functions, in the following 

Way: The initial position during reproduction is: 
that indicated by the full line in Fig. 4. After 
the record has been reproduced, and consequent 
ly, movement of the can disc 9 has been initi 
ated, the pin 26, in the manner previously de 

70 

Over the Spring 58, So that this is allowed to bend 
Secondly the - 

part 52 of the arm. will be turned in over the 
closer to the disc 36, see Fig. 6, 

disc, so that it is, placed in the ways of the pin 
49, when the disc is again rotated. 
When the Spring, 58;is allowed to approach the 

disc 36, however, it comes to rest upon the top 
of the pin 48, this movement: therefore not being. completed, 
After the disc. 36-has moved to its position of 

rest now described, which is shown in full lines. 
in Fig. 5, the cam disc. 9 will continue its rota 
tion, and a new, record will be reproduced. After 
this record has been reproduced, however, a new, 
function of; the can disc 9: will be initiated, and 
the pin 26 will therefore again strike the arm 32b. 
The disc 36 then is brought out from the posi-. 
tion; shown in full lines, in Fig. 5 and into a po 
sition which is shown with broken lines in the 
same figure. Hereby, the end of pin 48 sides on 
the spring. 59:until it is clear of the spring, where 
upon the latter will contact the underside of the : 
disc. 36, as shown in Fig. 6 with a broken line, and 
by cooperation between the pin 48; and the spring 
5 the disc is prevented from again moving back. 
into the full line position. Therefore, the inclined 
edge 34 does not contact the pin 2S. Instead the 
arm & will be struck by the pin 43, so that the 
escapement: mechanism: Will begin to work. The 
disc. 38, then is turned back into the broken line. 

a position. Shown in Fig. 4 and thereafter it will.i. 

Six 
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again be returned slowly to its initial position 
shown With full lines. 

Already after the first step, however, the pin 
48 will slide down the edge of the spring 50, and 
the disc 36 will then move a small distance back 
wards in the direction towards the position which 
is shown in Fig. 5 in full lines. Consequently, the 
pin 45 engages behind one of the teeth 36b Of the 
disc 36 and holds this disc against backwards 
movement, as the hook 6 is moving to engage 
the next tooth. 

After the disc has been turned about 30°, the 
pin 69 will contact the edge of the arm part 52 
of the L-shaped member. The pin 49 then will 
move the L-shaped member into the position in 
dicated in Fig. 4. 
After the disc 36 has been turned so far that 

the slot 46 coincides with the pin 45, the disc 36 
is brought back into its initial position, shown 
with full lines in Fig. 4, and the bellcrank 32 will 
be turned so that the inclined surface 34 gives 
the pin 25 the impulse required for continuous 
movement of the can disc. 
In the above stated manner no retarding of 

the record-changing due to the function of the 
escapement mechanism took place when chang 
ing from the first to the second of the above men 
tioned records but, on the other hand, a delay was 
effected. When changing from the Second to the 
third record. In this manner two records Will 
always be played in immediate and rapid suc 
cession, but after the reproduction of every Sec 
ond record a longer interval occurs. 
In the arrangement according to Fig. 7, ff0 is 

the chassis plate, on which the parts are 
mounted. The shaft of the motor is indicated 

2 in the figure, and the rubber-coated roller 
mounted on this shaft is indicated 3, said roller 
cooperating with a cam disc 4. The can disc 
is provided with two preferably diametrically dis 
posed recesses only one of which, 5, is shown in 
the figure The recesses are arranged in Such a 
way that the roller 3 may rotate freely within 
them, whereas even a small impulse for rotation 
of the cam disc 4 causes the roller 3 to ride 
up on the outer periphery 6 of the cam disc 4, 
so that the latter is rotated by the roller. 

It is assumed that the cam disc 4 has ob 
tained an impulse for movement, whereby the 
roller 3 has moved up on to its periphery, and 
that the cam disc has been turned through an 
angle corresponding to the first phase of move 
ment. At the end of this phase of movement the 
recess 5 approaches the position. Where the 
roller i3 is placed, and simultaneously herewith 
the second phase of the record-changing begins, 
during which the new record is fed down onto the 
turntable. At the end of the Second phase of the 
record-changing the roller 3 enters the recess 
f 5 so that the cam disc stops. The continued 
rotation of the cam disc thereafter is dependent 
upon an impulse being given for beginning of the 
third phase of changing. It is assumed that cer 
tain means are arranged under the chassis plate 

0 for causing this action. These means consist 
of a pin 7 extending downwardly from the cam 
disc 4 and a bellcrank 8 with an inclined Sur 
face 9. The bellcrank 8 is turnable about the 
shaft 20 under influence of a link 2, which is 
assumed to indicate in some manner, which is not 
essential to the invention, that the third phase 
may begin. 

It is evident from the figure that upon turning 
of the bellcrank 8 in clockwise direction, the 
inclined surface will contact the pin it, so that 
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the can disc fiA is driven in the direction of 
the arrow 22. This causes, as mentioned above, 
the roller 3 to ride up on to the outer periph 
ery 6 of the cam disc, which latter is driven 
through a further angle, corresponding to the 
third phase of the record-changing. 
In this form of the invention, however, ar 

rangements are provided for arresting the in 
pulse means 7-8-9-20-21 during a 
time which may be determined within wide lim 
its. For this purpose the lever 8 is by means 
of a joint f23 connected to a link 24, which is 
in its turn by means of the joint 25 connected 
to an arm 26, fixed to the chassis by means of 
the joint 27. The link 24 at 28 is connected 
to a second arm. 29, which forms the real ar 
resting means. 
Below the arm 29 there is fixed a downwardly 

extending angular part f30 having a vertical edge 
32. The arm 29 is biased by a spring 33 in 
clockwise direction about the point 28. This 
turning, however, is prevented by one of the foll 
lowing two means, namely either a turnable shaft 
34, the function of which will be further de 

scribed hereinafter, or a pin 35, which extends 
upwardly from a lever 36. 
The turnable shaft 34 is carried in a U-shaped 

part 3, which is turnably connected to the 
chassis by means of the stud 38. The part 37 
is biased by a Spring 39 in counter-clockwise di 
rection. This turning, however, is arrested by 
means of a pin 49. At the end which contacts 
the arm 29 the shaft 34 is threaded, as evi 
dent at 4, and at the other end it carries a 
worm. Wheel 42, which may be brought into mesh 
with a worm i43, fixed on the shaft f 2 of the 
motor. In the position shown in the figure the 
Worm wheel 42 is turned out of mesh with the 
screw 43. However, it is evident that a turn 
ing' in clockwise direction, that is against the 
action of the spring f39, Will cause the worm 
Wheel 42 to mesh with the Worm 3. 
The arm 36 carrying the pin f35 is mounted 

for universal movement at the point 44, the 
mounting arrangement consisting of a plug, turn 
able in the chassis and formed with a groove. 
The arm 36 extends through the groove, where 
it is jointed by means of a horizontal screw 3, 
so that the arm can be turned in vertical di 
rection. The free end of the arm 36 is guided 
by a manually controllable can 45, which is 
turnable by means of a knob not shown in the 
drawing as well as by the shaft 46 into an ar 
bitrary position. The form of the cam is evi 
dent from Figs. 9 and 10. It is immediately evi 
dent from the drawing, that by turning the cam 
45 the arm 36 will also be swung in clockwise 

direction or counter-clockwise direction in a hori 
Zontal plane, whereby the pin 35 will be brought 
closer to or further away from the edge of the 
arm. 29. 

For a purpose, which will be further described 
below in connection with Fig. 8, the cam 45 is 
arranged double-acting, so that it does not only 
cause a swinging of the arm 36 about the turn 
ing position of the plug 44 in clockwise or coun 
ter-clockwise direction but also a pivoting up 
wards or downwards about the screw 3f. At 
the point 47 an angularly bent arm f 48 is piv 
otally mounted so that its free end rests on the 
bent part of the arm 36. Consequently, the arm 
48 will be elevated or lowered depending upon 
the position of the arm 36 about the screw 3. 
In the following it is assumed that the arm 48 
is in the highest position. In this position the 
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arm 29 rests on the edge of the arm 48, on 
which it may slide. 

In the hitherto described parts the action of 
the arrangement is the following: 

During the rotating, movement of the disc 4, 
and at the time of transition from the first to 
the second of the above mentioned three record 
changing phases, the pin f7 strikes the edge 49 
of the bellcrank E8, whereby this bellcrank is 
turned in counter-clockwise, direction against the 
action of a spring 50, which is connected be 
tween the chassis, and the arm 24. This noves 
the arm 24 to the right in the plane of the 
drawing, and the arm 29 is moved in the same 
direction. During the first part of the movement 
of the arm 29 in the direction to the right, how 
ever, the arm is not pivoted, as the vertical edge 
of the angularly bent piece 30 engages the edge 
of the threaded shaft 41. When the arm 29 
approaches its extreme right hand position, at 
the time the pin rides over the corner of the 
bellcrank i8, the angularly bent part 36 Will 
be free from the threads 41. The Spring 33 
then will turn the arm (29 in clockwise direc 
tion about the point 28, until the arm contacts, 

0. 

15 

O 
The remaining parts visible in Fig. 7 have been 
indicated in Fig. 8 with the same reference in 
dications. 
In addition to the parts above-described in con 

nection with Fig. 7, the following parts are shown 
in Fig. 8: A control member 53 is formed with 
a saw toothed cylindrical body. It will be as 
sumed that the number of saw-teeth along the cylindrical periphery is six. The body is at its 
ends connected with two triangular plates 54 
and 55, which are disposed so that the end of 
one plate corresponds to the side of the other 
plate. The control member is arranged to be 
turned about a bolt. 56, which is mounted in the 
part 57, the latter being rigidly connected to the 
chassisplate 10, - - 

The control member 53 is so arranged in rela 
tion to the free end of the arm 29, that this 
end during the above, described normal action of 

20, 

25 the pin 35. In this position the arm is arrested. 
At the following backwards movement of the 
arm 29 under influence of the spring 50 the 
edge 32 of the angularly bent piece 39 will 
engage one of the threads on the threaded shaft 
part 4. Because of the pressure from the edge 
432 the U-shaped member 37 will thereby be 
turned about the point 38 against the action 
of the spring. 139, so that the worm wheel 42 
meshes with the Worm 43. 
shaft f34 is rotated, and the edge 32 will be 
moved downwards in Fig. 7, so that the arm 29 
is turned in counter-clockwise direction against 
the action of the spring 33. After a time, which 
is dependent upon the speed of the shaft 34 and 
the number and pitch of threads 41, the part 
f32 will be fed beyond the last thread 4 and 
fall over the outer end of the shaft 34. Thus, 
movement of the arm 29 towards the left is no 
longer arrested, and the bellcrank 8 will there 
fore under, influence of the spring. 50 suddenly 
be turned into its extreme position, in which the 
edge. 9 contacts the pin it, and the cam disc 
14 will consequently be turned in such a way 
that the recess 15 is moved to the left and the 
roller 3 rides up on to the outer periphery 3 
of the cam disc. 
The third phase of the record-changing thus 

has been started. 
From the above it is evident, that it is possible 

by means of the cam 45 to manually control 
the number of threads, which the edge 32 must 
traverse, and thus to determine the interval be 
fore the bellcrank. 8 strikes the pin it to cause 
a resumption of the rotation of the disc 4. Con 
sequently, it is possible to effectively control the 
time during which the record-changing action is 
arrested, until the third phase of the record changing action may begin. 
In order that an extension of time shall occur 

only at each second record-changing, means are 
provided to cause the arm 29 not to function 
When no extension of time shall take place. The 
arrangements for this purpose are more clearly 
evident from Fig. 8, to which it is referred in 
the following. - 

In Fig. 8 the driving motor is shown as 
carried by the supports 15i and 52. The parts 
not visible due to the driving motor, however, 
will be seen from Fig. 7 with sufficient clearness. 

Consequently the 

30 

35 

40. 

the timing arrangement passes freely directly 
above the teeth 36b. If, however, the cam 45 
is turned half a revolution the lever 36 will be 
turned about the horizontal shaft 3i (see, Fig. 
7), so that the right hand end of this lever, as 
well as the arm f48, are moved into a lower posi 
tion. Due to the tension from the inclined spring 
A33. (see Fig. 7) the arm. 29, will be lowered, but 
not as much as the arm 48 so that it does not 
slide on the edge of the arm 48, but instead on 
a member 58 rigidly connected with the chassis. 
In this lower position, the teeth of the control 
member 53 are in the path of the free end of 
the arm 29, and hence by each movement to 
and fro of this arm the free end of the arm 
will contact one tooth on the control member 53, 
so that this is turned one sixth of a revolution. 
During the step by step turning movement of 

the control member 53 the triangular plate 54 
will be in the position shown in Fig. 8 after alter 
nate steps, whereas after intermediate steps it 
will.be. in the position in which the triangular 
plate 55 is shown in Fig. 8. 
As previously described the disc 4 is rotated 

and causes the elevation of the pick-up arm, its 
Swinging Out and the feeding of a new record. On 
to the turntable. At this moment the bellcrank 
8 (see Fig. 7), is turned so that the arm 24 

(see Fig. 8) and also the arm 29 are displaced 
to the left. The arm 29 during the last men 

50. tioned movement to the left brings the control 
member 53 and the triangular plate 54 into 
the position shown in Fig. 8. Simultaneously the 
disc 4 is started for causing the third phase 

55 

60, 

of the record-changing to start. When after 
this new record has been played a new record 
changing begins. First the pick-up arm is ele 
vated from the record and swung out into its posi 
tion beyond the turntable. Thereafter the bell 
crank 8 is turned in counter-clockwise direc 
tion, so that the arms 24 and 29 are moved to 
the right. Under influence of the spring 33 
thereafter the arm 29 is swung in such a way 
that the sharp edge 32 cooperates with the 
threads 4 of the shaft (34. The position of 
the threads with which the edge 32 cooperates, 
is determined by the pin 35, which is connected to the arm. 36. Simultaneously the rotation of 
the shaft 134 is started, so that the langularly 

... bent part 30 is slowly driven towards the end 
70 

75. 

of the threads 4 f. When finally the part 30 
passes over the end of the shaft 34, due to the 
influence of the spring 50 the arm 29 is brought 
to the left. In this position it cooperates with 
the next tooth on the control member 53, which 
is thereby turned in counterclockwise direction 
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in Fig. 8, so that the corner 59 is swung upwards 
at an angle, corresponding to a sixth of a revolu 
tion. 
By this turning movement of the triangular 

plate 54, however, the corner 59 will thereafter 
cooperate with the arm 29. This cooperation 
takes place in the following manner: 
When the record now being reproduced is fully 

played, a new record-changing operation begins 
in the same manner as previously described. In 
this operation there is also involved the displace 
ment of the arm 29 to the right so that the arm 
shall be turned in clockwise direction and the 
sharp edge 32 be brought into cooperation with 
the threads 4. The last named movement, 
however, is prevented inasmuch as the corner 59 
of the triangular plate 54 is now in the way of 
the free end of the arm. 29, so that this arm 
Cannot be turned. At the movement of the bell 
crank 8 in clockwise direction, caused by the 
spring 50, therefore the arm 29 will freely and 
without impediment move to the left, as the part 
f30 is continuously free of the outer end of the 
shaft 34. No extension of time will therefore 
take place in the moment now described. 

However, the arm 29 engages a tooth on the 
control member 153, and therefore this member 
is turned a further one sixth of a revolution. 
Thereby it will again come into a position corre 
Sponding to the position shown in Fig. 8, although 
the control member actually has been turned one 
third of a revolution from the position shown in 
Fig. 8. w 
At the next record-changing the arm 29 will 

again be brought to the right, but now the tri- . 
angular plate 54 does not prevent the arm. 29 
from being swung in clockwise direction under 
influence of the spring 33, and consequently the 
edge 32 will this time again come into coopera 
tion. With the threaded part 4 of the shaft 34. 

Thus, in this manner each alternate record 
changing will take place with a delay and each 
intermediate record-changing will take place 
without any delay, depending upon the position 
of the control member 53 and the triangular 
plate fS4, respectively. 

However, it may occur, that the record-chang 
er is provided with arrangements which allow 
some extra function of the record-changer, for 
example repeating of a record. Such arrange 
ments then function in such a way that a con 
trol means is operated, for instance a push but 
ton during the playing off of the record to be re 
peated. When the record is fully played as usual 
a record-changing will begin, but the control 
means prevents the feeding of a new record and 
consequently the same record will be played 
again. 
In a case of repeating it is, however, obvious, 

that the listener wants to hear the record again 
without pause, whereas it may occur that the 
time extension arrangement is in such a position 
that a pause will occur before repetition while the 
record following thereafter will be played imme 
diately. 

In such and similar cases it is obviously of in 
portance that by simple means it shall be possi 
ble to cause a correction of the position of the 
control body 53, so that the record changing 
next after the correction will take place without 
extension of time. Possibly the arrangement for 
correction of the position of the control body may 
be arranged to be operated by the same push but 
ton which causes a record to be repeated. 

For this purpose, as shown in Fig. 8 an arm is 

pivoted at the screw 
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12 
60, which is connected to a 

part 6 projecting from the chassis. The free 
end 62 of the arm 63 is assumed to be con 
nected with some adjusting knob available from 
the outside, such as the knob for effecting repe 
tition, and which functions in such a way that 
by moving the same the arm 63 is turned down 
wards in Fig. 8 so as to strike a corner of triangu 
lar plate 55 and automatically turn the plate 
one sixth of a revolution into the position shown 
for plate 54 in Fig. 8, that is the corner 59 is 
now elevated into the position in which it coop 
erates with the free end of the arm 29 for pre 
venting cooperation between the edge 32 and 
the threaded part 4 of the shaft 34. 
When now the next record-changing begins, 

the arm. 29 Will first be displaced to the right 
and thereafter again to the left. Due to cooper 
ation between the arm f29 and the corner 59 
the last named displacement will not be air 
rested and no pause will occur. On the other 
hand the arm turns the control member 53 one 
sixth of a revolution so that at the subsequent 
record-changing a pause will again enter. 
Now it is obvious that the control body, in the 

case of the push button being depressed insuffi 
ciently, would be able to take a lot of interme 
diate positions between its above mentioned tWO 
positions of rest, whereby a most dissatisfying 
operation of the device would result. For pre 
venting the control member from stopping its 
movement in such intermediate positions the 
teeth are arranged to cooperate with a plate 
spring 64, which will always bring the control 
body in one of the exact positions of rest. 
Of course, the invention is not limited to the 

form of execution thereof shown above, but sub 
stantial modifications may be made, without de 
parting from its scope. For instance the control 
arrangement of the three phases contained in 
the record-changing might not contain a cam 
disc or corresponding cam means, but the same 
advantage may be obtained by any control ar 
rangements usable for the purpose. In the form 
of execution according to Figs. 1-6 it is for in 
stance possible by arranging more than two 
grooves of the type 46, 47 to cause more than tWO 
records, for instance three records, to be repro 
duced in rapid succession after each other, with 
a pause following the playing of the third record. 
What is claimed: 
1. In a phonograph, a disc rotatable through 

a cycle to effect an automatic record change, a 
rotating member for driving Said disc, Said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving said disc a ro 
tational impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which said member 
is freely turnable during said cycle, means for 
giving said disc a rotational impulse to bring the 
disc into engagement with said member when 
the latter is in said additional receSS, and means 
for delaying the actuation of said last-mentioned 
e2S. - 

2. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a ro 
tating member for driving Said disc, said disc hav 
ing a recess in which said member is freely turn 
able between cycles, means actuated by the con 
pletion of a record for giving said disc a rota 
tional impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which said member 



2,428,258 
13 

is freely turnable during said cycle, an element 
resiliently displaced by said disc as Said addi 
itional recess approaches said rotating member, 
and means actuated by the return of said dis 
placed element for giving said disc a rotational 
impulse to bring said additional recess past Said 
rotating member. 

3. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving Said disc, Said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving said disc a. 
rotational impulse to bring the disc into engage 
ment with said member, said disc being formed 
"With an additional recess in which said men 
ber is freely turnable during said cycle, an ele 
ment resiliently displaced by said disc as Said ad 
ditional recess approaches said rotating member, 
a slotted can carried by said element, a fixed pin 
normally positioned in the slot, means for turn 
ing said cam when said element is displaced so 
that said slot is out of alignment with said pin, 
said pin contacting the unslotted portion of the 
cam to retain said element in displaced position, 
means for relatively slowly turning said can to 
return said Siot into alignment with Said pin, 
resilient means for returning said element to its 
initial position when said slot becomes aligned 
with said pin, and means on said disc located in 

- a path of travel of said element during its re 
turn for giving the disc a rotational impulse to 
bring Said additional recess past Said rotating 
member. 

4. In a phonograph, a disc rotatable through . 
a cycle to effect an automatic record chaiage, 
a rotating member for driving said disc, said disc 
having a recess in Which Said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving said disc a ro 
tational impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which said member 
is freely turnable during said cycle, an element 
resiliently displaced by said disc as said addi 
tional recess approaches said rotating member, a 
slotted can carried by said element, a fixed pin 
normally positioned in the slot, means for turn 
ing said can when said element is displaced so 
that said slot is out of alignment with said pin, 
said pin contacting the unslotted portion of the 
cam to retain said element in displaced position, 
an escapement mechanism for relatively slowly 
turning said cam to return said slot into align 
ment with said pin, resilient means for return 
ing said element to its initial position when said 
slot becomes aligned with Said pin, and a pro 
jection on said disc located in a path of travel 
of said element during its return for giving the 
disc a rotational impulse to bring said additional 
recess past said rotating member. 

5. In a phonograph, a disc rotatable through a 
cycle to effect an automatic record change, a 
irotating member for driving said disc, Said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving Said disc a ro 
stational impulse to bring the disc into engage 
ment, with said member, said disc being formed 
with an additional recess in which said member 
is freely turnable during said cycle, an element 
displaced by Said disc as said additional receSS 
approaches said rotating member, resilient means 
tending to l'eturn said element to its initial po 
sition, a cam carried by said element and formed 
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14 
with two peripherally spaced slots, a pin normally 
positioned in one of said slots, means for turn 
ing said cam when said element is displaced to 
turn said one slot is out of alignment with Said 
pin, means for selectively limiting the turning 
of said can so that the other of Said slots is 
brought into alignment With said pin, whereby 
said element is immediately returned by said 
resilient means to its initial position or so that 
both slots are out of alignment With said pin, 
said pin contacting the unslotted portion of the 
cam to retain said element in its displaced posi 
tion, means for relatively slowly turning said cam 
When both slots are out of alignment to return 
said one slot into alignment with said pin whereby 
said element is then returned to its initial posi 
tion by Said resilient means, and means on Said 
disc located in a path of travel of said element 
during its return to give the disc a rotationalim 
pulse to bring Said additional recess past said ro 
tating member. 

6. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving said disc, said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving said disc a ro 
tational impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which said member 
is freely turnable during said cycle, an element 
displaced by said disc as said additional recess 
approaches Said rotating member, resilient means 
tending to return said element to its initial posi 
tion, a rotatable shaft having a threaded end, 
means on Said element brought into engagement 
with the thread when the element is displaced 
for retaining the element in displaced position, 
means to rotate said shaft to advance the last 
mentioned means to the end of said thread to, 
release said element, and means on said disclo 
cated in a path of travel of said element, follow 
ing its release for giving the disc a rotational 
impulse to bring said additional recess past said 
rotating member. 

7. In a phonograph, a disc rotatable through 
-a, cycle to effect an automatic record change, a 
rotating member for driving said disc, said disc 
having a receSS in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving said disc a 
rotational impulse to bring the disc into engage 
ment with Said member, said disc being formed 
With an additional recess in which said member 
is freely turnable during said cycle, an element 
displaced by Said disc as said additional recess 
approaches said rotating member, resilient means 
tending to return said element to its initial po 
Sition, a rotatable shaft having a threaded end, 
means on said element brought into engagement 
With the thread when the element is displaced 
for retaining the element in displaced position, 
means responsive to engagement of the means 
On Said element with said threaded end for im 
parting rotary movement to said shaft to advance 
the means. On Said element to the end of said 
thread to release said element, and means on 
Said disc located in a path of travel of said ele 
ment following its release for giving the disc, a 
rotational impulse to bring said additional re 
ceSS past said rotating member. 

8. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving said disc, said disc 
having a recess in which said member is freely 
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turnable between cycles, means actuated by the 
completion of a record for giving said disc a ro 
tational impulse to bring the disc into engage 
ment with said member, Said disc being formed 
with an additional recess in which said member 
is freely turnable during said cycle, an element 
displaced by said disc as said additional recess . 
approaches said rotating member, resilient means 
tending to return said element to its initial posi 
tion, a rotatable shaft having a threaded end, a 
gear on said rotatable member, a gear meshable 
therewith mounted on said shaft, a Spring nor 
mally maintaining said gears out of mesh, means 
on said element brought into engagement with 
the thread on said shaft when the element is 
displaced for retaining the element in displaced 
position, means responsive to engagement of the 
means on said element with said thread for 
meshing said gears for imparting rotary move 
ment to said shaft to advance the means On Said 
element to the end of Said thread to release Said 
element, and means on Said disc located in a 
path of travel of said element following its re 
lease for giving the disc a rotational impulse 
to bring said additional recess past said rotat 
ing member. 

9. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving said disc, Said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving Said disc a 
rotational impulse to bring the disc into en 
gagement with Said member, said disc being 
formed with an additional recess in which said 
member is freely turnable during Said cycle, a 
rotatable shaft having a threaded end, an ele 
ment displaced by Said disc as said additional re 
cess approaches said rotating member, resilient 
means tending to return Said element to its initial 
position, manually adjustable means for varying 
the amplitude of the displacement of said ele 
ment, means on said element brought into en 
gagement with the thread on Said shaft when 
the element is displaced for retaining the element 
in displaced position, means to rotate the shaft 
to advance the means on said element to the 
end of said thread to release said element, and 
means on said disc located in a path of travel 
of said element following its release for giving 
the disc a rotational impulse to bring Said addi 
tional recess past said rotating member. 

10. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving said disc, Said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving Said disc a ro 
tational impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which Said member 
is freely turnable during said cycle, an element 
displaced by Said disc as said additional recess 
approaches said rotating member, resilient means 
tending to return said element to its initial po 
sition, a rotatable shaft having a threaded end, 
means on said element engageable with the thread 
on said shaft when the element is displaced for 
retaining the element in displaced position, 
means to rotate said shaft to advance the last 
mentioned means to the end of Said thread to 
release said element, means adjustable to pre 
vent the engagement of the means on Said ele 
ment with said thread for immediately releasing 
said element and means on said disc located in 

O 

15 

20 

25 

30 

35 

40 

50 

55 

60 

16 
a path of travel of said element following its 
release for giving the disc a rotational impulse 
to bring said additional recess past said rotating 
member. 

11. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving said disc, said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving Said disc a ro 
tational impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which said member 
is freely turnable during said cycle, an element 
displaced by said disc as said additional receSS 
approaches said rotating member, resilient means 
tending to return said element to its initial po 
sition, a rotatable shaft having a threaded end, 
means on said element engageable With the 
thread on said shaft when the element is dis 
placed for retaining the element in displaced po 
sition, means to rotate said shaft to advance the 
last-mentioned means to the end of Said thread 
to release said element, a toothed member ro 
tatable into one position to prevent the engage 
ment of the means on said element with said 
thread for immediately releasing said element, 
said toothed member being rotatable into an 
other position permitting such engagement, 
means to rotate said toothed member from either 
of said positions to the other, once for every 
revolution of said disc, and means on Said disc 
located in a path of travel of said element fol 
lowing its release for giving the disc a rotational 
impulse to bring said additional receSS past Said 
rotating member. 

12. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving said disc, Said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving Said disc a ro 
tational impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which Said member 
is freely turnable during said cycle, an element 
displaced by said disc as said additional recess 
approaches said rotating member, resilient means 
tending to return said element to its initial pO 
sition, a rotatable shaft having a threaded end, 
means on said element engageable With the 
thread on said shaft when the element is dis 
placed for retaining the element in displaced po 
sition, means to rotate said shaft to advance the 
last-mentioned means to the end of Said thread 
to release said element, a toothed member rotat 
able into one position to prevent the engagement 
of the means on said element with said thread 
for immediately releasing said element, said 
toothed member being rotatable into another po 
sition permitting Such engagement, and means 
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on said disc located in a path of travel of said 
element following its release for giving the disc 
a rotational impulse to bring said additional re 
cess past said rotating member, the teeth on said 
member being located in a path of travel of said 
element for engagement of a tooth by Said ele 
ment during its release for turning the toothed 
member from either of Said positions to the other. 

13. In a phonograph, a disc rotatable through 
a cycle to effect an automatic record change, a 
rotating member for driving Said disc, Said disc 
having a recess in which said member is freely 
turnable between cycles, means actuated by the 
completion of a record for giving said disc a ro 
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tational impulse to bring the disc into engage 
ment with said member, said disc being formed 
with an additional recess in which said member 
is freely turnable during said cycle, an element 
displaced by said disc as said additional recess 
approaches Said rotating member, resilient means 
tending to return said element to its initial po 
Sition, a rotatable shaft having a threaded end, 
means on Said element engageable with the 
thread on said shaft when the element is dis 
placed for retaining the element in displaced po 
sition, means to rotate said shaft to advance the 
last-mentioned means to the end of said thread 
to release said element, a toothed member ro 
tatable into One position to prevent the engage 
ment of the means on said element with said 
thread for immediately releasing said element, 
Said toothed member being rotatable into another 
position permitting Such engagement, means on 
said disc located in a path of travel of said ele 
ment following its release for giving the disc a. 
rotational impulse to bring Said additional recess 
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past Said rotating member, the teeth on said 
member being located in a path of travel of said 
element for engagement of a tooth by said ele 
ment during its release for turning the toothed 
member from either of said positions to the 
other, and manually operable means for turning 
Said toothed member from either of said posi 
tions to the other. 
HARALD WALDEMAR, ALEXANDERSSON. 
INTS UNO HAGREN. 
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