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50 Claims,

This invention relates to sound recording and
reproducing apparatus for -use with telephone
systems, for the purpose of recording calis in-
coming during the absence of the called sub-

scriber, enabling the le.tter to repreduce such

records at his leisure.

Means for automatically connectmg apparatus
of the type set forth in & telephone exchange line
by the ringing current and for disconnecting
the apparatus from said line after the termina-
tion of the call are well known in the art and
do not form subject matter of the present in-
vention though embod1ments of such mesans are
- described for completeness

‘It has already been suggested to render appa-
ratus of the kind referred to operative for au-
tomatically recording mescages by setting a sin-
gle control to-a “recording” position thereby
causing such meehanical adjusting and electri-
cal connection of the different elemenis of .the
apparatus that without further manual opera-
tion, for example by an incoming telephone call,
the amplifier for the modulated currents to be
recorded is switched in, the driving motor for the
sound recording medium is started as soon as
the amplifier valve cathodes have reached their
emission temperature, 8 signal is given to the
speaker informing him that the apparatus is
ready for recording his message, and the motor
and amplifier are switched off when the message
has been terminated. The apparatus ‘is then
ready for recording the next message in a like
manner as long as there is any recording medium
available but the apparatus is prevented from
operating on the arriyal of any further messages
as soon as the recording medium is used up, a
counting mechanism metering the entire length
. of the records and either indicating this con-
dition visually or audibly to the operator or stop-
ping further function by disengaging the mech-
chanical couplings and/or electrical connections
therefor.

By setting said single control to a “rest” posi-
tion the apparatus is switched off and the ordi-
nary telephone substation is connected in the
usual manner to the exchange lines.

For reproduction of the recorded messages,
however, it is necessary to set the control manu-
ally to a “rewinding” position in which the motor
only is switched in for repositioning the record-
ing medium to its initial position, and then to
set the control to a “reproducing” position
whereby the amplifier and the motor are both
switched in and reproduction of all of the re-
corded calls from the beginning to the end is

10

_effected, unless the apparatus is stopped manu-

ally at an intermediate point.

A counting mechanism actuated by the in-
coming messages visually indicates the number
of the messages which have been recorded and .
facilitates manusl adjustment of the recording
medium to a point wherefrom repetition may be
started

" After termination of the reproduction the op-
erator has again to set the manusal control to
the “rewinding” -position in order to prepare the
apparatus for further recording.

Due to the counting mechanism which meters
the entire length of the recording medium dur-"

-ing recording, and meters in the reverse direc-

tion during rewinding, the recording medium is
automatically stopped by disengaging and/or

_ switching off the driving motor as soon as it has
- been repositioned to its initial position.
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Thereafter; by again’'setting the control to the

“recording” position, the apparatus is prepared
for new incoming messages.

Before recording new records on the medium,

the old ones-thereon have to be effaced and this -

is effected by the use of a strong magnetic fleld

“.which polarises a steel wire serving as’a record-

ing medium, before it passes the recording elec-
tro-magnets energised by the speech modulated
current. .

Though the known apparatus a.utomatically
records the incoming messages and already util-

ises the heating period of the amplifier yalve

cathodes for communicating & message prepared
by the called subscribed for -the calling one, it
is evident that they do not operate entirely ay-
tomatically for reproduction but require manual

- readjusting and- consequently a greater amount

L
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of personal attention and skill than can be
obtained from the average user.

It is an object of the present invention to sim-
plify the operation of apparatus of the kind re-

-ferred to and to render such apparatus entirely
Aautomatic, reducing manual operation only to

the setting of a control handle ‘to- “recording,”
“reproducing” or “neutral” positions, and elec-
trical connections and mechanical adjustment
particularly repositioning of the recording me-
dium and/or of the recording and pick-up
means, being effected. automatically by the ap-
paratus itself.

In atcordance with one aspect of the invention,

- apparatus is provided for recording telephone

65

messages in a subscriber’s absence and for sub-
sequently reproducing such messages, which ap-
paratus is controlled by a single control handle
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havihg a plurality of operating positions, in one.
of which the apparatus is connected to & tele~"

phone line and prepared for recording incoming
messages, in another of which the apparatus is
disconnected from the telephone line and a tele-

phone instrument is connected to said line, and -

in another of which recorded messages are pro-

duced while the apparatus is disconnected from

the telephone line, the operation of sald appara-
tus being divided into periods during which ac-

tual recording and actual reproducing take place,. - . -

periods during which preparation for recording
and preparation for reproducing are effected
and periods of rest, said periods being grouped

together into three adjacent phases, a recording ]

phase, an intermediate phase and a reproducing
phase, in such a manner that the control handle

when set to any of its positions terminates one’

phase and simultaneously initiates an adjacent
phase, & metering device being provided which

limits the operation of the apparatus during re- .

cording and reproduction, and during prepara-
tion. therefor to steps.of predetermined length,
counting mechanisms being provided which count
the number of messages recorded, reproduced
and repositioned during preparation for record-
ing and reproducing and serve on reacHing pre-
" determined settings to change the mechanical
and electrical connections of the apparatus,
thereby automatically terminating periods other

than the last one of a phase or initiating pe;'iods :

other than the first one of a phase.
In accordance with another aspect, the inven-
tion comprises apparatus for -recording tele-

phone messédges in a subscriber’s absence and for 35
subsequently reproducing such messages, which -~

apparatus is controlled by a single control handle
having a plurality of operating positions, in one
of which the apparatus is connected to & tele-
- phone line and prepared for recording incoming

messages, in another of which the apparatus is -

disconnected from the telephone line, and a tele-
phone instrument is connected to said line, and
in another of which recorded messages are Ie-
produced while the apparatus is disconnected
from the telephone line, the operation- of sald

_apparatus being. divided into periods during -

which actual recording and actual reproducing
_ take place, periods during which preparation for
recording and preparation for reproducing are
effected and periods of rest, said periods being

grouped together into three adjacent phases, &
recording phase, an intermediate phase and a -

_reproducing phase, in such a manner that the
control handle when set to any of its positions

tiates an adjacent phase, metering devices being
provided one of which meters ‘the length of the
. individual messag
positioned during preparation for repetition, and

- length of the messages r’ecor‘ged, ‘yeproduced and
. repositioned during preparation for repetition,
and serves on reaching a predetermined setting

to change the mechanical and electrical connec- .
tions of the apparatus, thereby automatically ter-.
minating the period of actual reproducing, and a-
switch being provided which is normally held - -

open by the recording medium itself and is

closed thereby at the ends of the periods of 7
preparation for recording and preparation for

- reproducing so as to terminate said periods.

"~ According to yet another aspect, the invention
comprises sound recording and reproducing ap-
paritus whereby telephone messages may be re-

- Qe

2
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terminates one phase and simultaneously ini- -

recorded, reproduced and re- .

o

corded in a subscriber’s absence for subsequent
reproduction, in which a single control handle is
provided for connecting the apparatus to.a tele-
phone line, and for effecting all the necessary

5 mechanical ‘and electrical changes whereby the

device or devices for recording reproducing, and
the record carrier are automatically brought into
their correct relative positions for recording, and
‘ for reproducing from the earliest recorded mes-
sage not previously reproduced. ‘
Counting or metering devices have been pro-
posed in apparatus of the type set forth, for in-

. dicating visually or audibly the number of the

‘messages recorded or reproduced. Also such
counting or metering devices have been proposed
‘for switching off- the apparatus automatically

. whilst the recording medium was being " fully

wound to or fro. One object of the present in-

vention is to control all of the functions of the

- gpparatus sutomatically so that the periods
above referred to are governed as to their begin-

ning and termination by counting mechanisms

when they are not initiated or terminated by

manual operations of the general control handle -

to one of its positions or, as is known per se,

by an:incoming call,” L ,

The length of some periods, for example pe-

' riods of -actual recording or reproducing, is

metered by the counting or metering devices, and
the length of other perlods such as rewinding of
the recording medium preparatory: to reproduc-
ing, or preparatory to another yrecording s
metered back equal amounts so that the record-
_ing or reproducing devices are correctly located.
This metering is facilitated if a uniform length -
of records is used. Experiments have proved that
- & period of spproximately 15 to 25 seconds is
sufficient for a telephone message to be recorded,
provided the calling subscriber has been informed
beforehand by a message communicated to him

" by the apparatus that his call will be recorded,

and an appropriate time has been allotted to him

- to determine what he is going to say.

Such a limitation of time has the advantage
‘that the calling subscriber is forced to limit his
message to essential points and aveoid unneces-
.sary vervosity, thereby economising in the re-
cording medium. The improved apparatus is
consequently most suitable for use in connection
with ordinary subscriber’s stations.

There are, however, applications of the appa-
ratus according to this inivention in which auto-
matic recording and reproduction of messages is
_desirable, the length of which messages is not
uniformly prescribed and is limited only by the
capacity of the recording medium. This applies
for example to telecommunicating systems in use :

. in offices and services, such as fire brigades and

the like, where trained callers are accustomed .

( ess themseves briefly with: ing th
the other of which cumulatively meters the o express themseves briefly without wasting the

recording medium. )

Sound record carriers of any shape such as
cylinders, discs, tapes or wires may be used and
recording methods- of any ‘kind, such as me-
chanical . engraving, magnetising or optical
methods may - be employed, though methods
which do not involve subsequent developing are
preferred. In some methods of recording, such
as that using the well known magnetisable steel
wire or tape, the recording medium may be re-
generated within the apparatus itself after re-

. production to enable further recording. Other

methods require the recording medium to be re-

78 placed when its capacity has been exhausted,
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and in such cases the records may be stored for
future reference.

In the case of a recording medium not capable
of being regenerated within the apparatus, it is
particularly desirable to be able to continue re-
cording on s medium on which-a series of mes-
sages has already been recorded during previous

-occasions, in order to use up the entire capacity

of the medium before exchanging it. Heretofore "

~ in known apparatus of this type, it has been
- necessary to start reproduction either from the
' commencement of the first record éven if the
first series had already been reproduced on a
‘previous occasion or to adjust the apparatus
manually to the commencement of the later
recordings.

In preferred embodiments of this invention,
repetition of any individual record may be ob-
tained at the end of the reproduction of that
record, by simply operating a repetition button
or key without necessitating any manual adjust-
ment of the recording medium or of the repro-
ducing device to the commen\.ement of the record

"to be repeated.

In certain embodiments of ‘apparatus accord-
ing to the present invention, all the messages
which have been recorded on the . recording
medium are reproduced serially, suitable inter-
vals being provided between the reproduction of
‘the individual messages to enable the operator
to note the contents of the messages and also to
‘decide whether he wishes repetition of the mes-

“sage immediately preceding the interval. ~For
example, when a tape is used for the recording
medium, the iength of which tape corresponds
substantially to the length of the individual
records thereon in .parallel tracks side by side,
such intervals are provided by the time necessary
for rewinding said tape between each two succes-
sive reproductions.

In apparatus in which the records are re-
corded in alignment, reproduction of the indi-

10
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relate to embodiments of the invention, in which )
a recording medium is used which is capable of
being regenerated within the apparatus, -~

- In the drawings .

" Fig. 1is a circuit diagram representing circuits
of ‘the apparatus connected to public’ supply .
means, the circuits derived therefrom and the .
circuits connected to the exchange office.

Fig. 2 is a side elevation, partly in section, of
a device for automatically repositioning the re-
cording and pick-up device to thé commencement
of the first record which has not yet been repro-
duced or alternatively to the commencement of
the unused space on the recording medium.

Figs. 3 and 4 are details of the device shown in
Fig. 2, in front elevation and in cross-section
respectively. :

Fig. 5 Is a side elevation of a device for au-

. tomatically switching off the sound recording and

20
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‘reproducing device, " -

Fig. 6 is a diagrammatic view of a mechanism
for coupling reels of tape serving as a recording
medium, with a driving motor for rotating the
reels in either direction.

Fig. 7 is a circuit diagram similar to Fig. 1
but ‘modified somewhat and representing only
the circuits connected to and .derived from the
public supply mains. ’

Fig. 8 is a' diagrammatic view of mechanism
for coupling reels of recording medium with a
motor to rotate the reels in either direction.

Figs. 9 and 10 are a front elevation and a
section, respectively, of a device for automatically
repositioning the recording and reproducing pick-
up means to the commencement of the first rec-
ord not yet reproduced, and also for automati-
cally switching off the apparatus, which device
may also be applied to dn arrangement using

. two tapes serving  alternately as recording-

40

vidual records would be effected continuously .

without intervals unless an uneconomical length
of unused recording medium is provided between
successive.records (as is done with certain known
systems). In order to avoid such waste of re-

cording medium, in apparatus of this type ac- -

cording to the invention, the movement: of the
recording medium is stopped after the repro-

60

duction of each message, and the reproduction

- of the next message is obtained by operation of a

suitable button or key. To repeat reproduction
- of a message, a suitable key i8 depressed at the
end of the reproduction of that message. ‘This
however is considerably simpler than the manual
adjusting of the apparatus which has been
necessary hitherto.

The general ideas of the invention as briefly
outlined hereabove and many inventive details

enabling automatic functioning of the apparatus.

will be more readily understood from the fol-
lowing description of some embodiments, shown
diagrammatically and only by way of example,
of the invention as illustrated in the drawings
affixed to this specification and forming part
thereof. The invention is, however, not limited
to these embodiments, and details described in
connection with one embodiment may be readily
exchanged for details of other ones.

Figs. 1-12a of the drawings relate to embodi-
ments of the invention in which is used & re-
cording medium not cepable of regeneration and
on which the individual messages are recorded
side by side in parallel tracks, while Figs. 13-20

medium,

Figs. 10a, 10b and 10¢ show details of the ar-
rangement shown in Fig. 10, representing differ-
ent positions of the mechanism. i

Fig. 11 is a circuit diagram of the mechanism

5 shown in Figs. 9 and 10,

Fig. 12 is a diagrammatic view of an apparatus

»for recording messages in alignment.

Fig.12a is a sectional view on the line XI-—XI
in Fig. 11.

Fig. 13 shows diagrammatically a motor and an
amplifier circuit diagram for the - apparatus

- shown in Fig. 11,

65
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Fig. 14 is a circuit diagram of a metering de-
vice for the apparatus.

Fig. 15 is a circuit diagram of controlling elec-
tromagnets for the apparatus.

Pig. 16¢ is a diagrammatic view of the me-
chanical arrangement of these electromagnets.

Fig, 16-1s a modification of the circuit diagram
shown in Pig. 14. _

Pig. 17 is a circuit diagram of a metering device
of an embodiment of the apparatus for record-

© ing messages which are not of predetermined

8d
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maximum length.

 Fig. 18 is a circuit diagram of controlling elec-
tromagnets for this embodiment. .

Figs. 19a and 19b are diagrams showing the
different working periods (4, 2, 3, 3b, 4 and 8) of
the apparatus and the manner in which they can
be combined altematively to three functional
phases I, IT, and III.

Fig. 20 is a diagram corresponding to Figs
19a¢ and 19b showing how the counting mecha-
nisms work during the different periods. -
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Fig. 21 is a modifled circuit diagram of the
.exchange line circuit and reproduction circuit.
Referring to the drawings, the reference letter
u before a reference numeral denotes that the
element enumerated is controlled by the general
control handle U, ' L
When a switch is operated by a motor-driven
element such as a cam, & control shaft or the
recording medium, the letter m is placed before
the reference numeral, such as m2.
All the relays are denoted by the letter H and
another index. When a switch is operated by

a relay the letter & is placed before its reference

numeral, such as h2. ,

Switches operated by the centrifugal governor
G are denoted for example g2. Switches oper-
ated by counting mechanisms are denoted, for
example ci. - :

Switches operated by
denoted, for example 22.

Switches operated by the receiver hook of the
telephone instrument Y are denoted, for example,
y2

a thermal swifch Z are

Switches and other parts of the apparatus op-
erated through the agency of a key are denoted,
for example, 14, .

When an element is operated by another ele-
ment or acts on another element the reference
numeral of such other element is written in
italics underneath or beside the element.

Where a switch admits different. connections
its contacts are denoted a, b, ¢ and in the follow-
ing description for example u2ab denotes that
switch u2 is set to a position where contacts

"a and b contact one another while contact ¢ of
this switch is disconnected. u2abc signified that

10
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U to abe for “recording” so that both the motor
M and the amplifier W are thereby connected to
the public supply mains N.  After a predeter-
mined number of revolutions of the motor M
corresponding to the time for-heating up the
cathodes of the amplifier W, and for recording
the . incoming call, switch mi is temporarily
opened by a cam driven by said motor, whereby
the circuit of primary transformer coil 21 is
opened, relay HA de-energised, and switches hal

" and ha?.opened. The apparatus is then switched

20

30

all three contacts a, b and ¢ of switch 42 simul- .

taneously contact one another.

- Switches admitting only a closed and an open '

position are shown in their normal positions and
obligue numerals placed below their reference
numerals indicate the period during which the
switches are moved to their other positions.
When a numeral is bracketed, it indicates that
the switch appertaining thereto might be closed
or open during that period.

" The exchange lines are denoted by A, B while
E is the earth wire.

40

Referring to Fig. 1 of the drawings, the ex- .

change lines AB are connected by means of a
switch ul either to the ordinary subscriber’s
stdtion Y when set by the general control handle
U to be or to the sound recording apparatus

when set by the handle to ab. When set to ab,.
an alternating current as used for a ringing sig- ;

nal arriving from thé exchange lines AB, ener-
gises a relay H whereby switch Rl is temporarily
closed allowing a current to pass from the public
supply mains N to the primary coil of a trans-
former 121, switches ¢§ and c1 being normally
closed. (Switch u6 is also closed by the general
control handle U when set to “recording” posi-

_tion (D)) The secondary coil of the transformer:

* 121 is connected to a rectifier 122, preferably a
dry rectifier, the direct current circuit of which
includes the coil of a relay HA, switch hal and
ha? which are operated thereby being open be-
fore the arrival of the ringing signal. As switch
hal shunts switch k1, the circuit from the public
supply mains N of the primary coil of trans-
former 121 is maintained even when switch ni
is opened again after termination of the ring-
ing current, as long as a switch ml is in its nor-
mally closed position.

Switch u2 is set by the general control handle

50
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off and prepared to react on the next incoming

.ringing signal. oV

The arrangement as above described ensures
a safe and silent contact and also ensures switch-
ing-in of the apparatus even in parts of the
exchange network where the alternating ringing
current is very weak. It can be simplified when
sufficient strength of ringing current is available
in all parts of the exchange.network and, on
the other hand when the cufrent supplied by
the public supply mains is a direct current. Al-
ternatively, it may be replaced by another call-
ing relay arrangement. . ;

The relay H is connected directly to the ex-
change lines AB through the condenser K. When
contact b of the switch u! engages contact a, a
number of switches Gi, m2, m3, m4, m5 arranged
in series, are connected in parallel with the relay
H across - the exchange lines AB. Normally,
switches Gl and G2 are open and switches m3,
m# and m5 are closed. These switches ensure
the reliability of the apparatus as a whole in a
simple manner. Thus, switch G is closed only
when the motor M maintains a regular speed,
by a centrifugal governor or the like G, arranged
on the shaft of the motor or on a shaft coupled .
thereto. Instead of a centrifugal governor, any .
other control means, the action of which depends
on speed (for example a fan, Frony brake, dy-
namo with relay or the like) may serve for the
same purpose of switching off the exchange cir-
cuit as soon as the motor ceases to function in
the normal manner.

The switch m2 is closed when the motcr M has
made. a predetermined number of revolutions,
depending upon the number of ringing signals
which are to be given before the device is
switched in. The closure of switch m2 is effected,
for example, by reans of a. cam driven by the
motor and preferabiy arranged on the control

.shaft of the sound recording and reproducing

device. The direct current circuit of the ex-
change lines AB is thus closed and the alternat-
ing current circuit of the ringing signal is cut
out. i

The switches m3, m#4 and 7§ serve to maintain
the direct current circuit of the exchange lines
AB when once established, even when a num-
ber of auxiliary devices of the system are alter-
nately connected to and disconnected from the
circuit ohe after another. For this purpose these -
contacts are connected to tlie exchange line cir-
cuit in series in such manner as to shunt the
said auxiliary devices and the device for re-
cording and reproducing incoming messages.
Since the resistance of these shunts is practi-
cally negligible in comparison with that of the
auxiliary devices. bridged over thereby, when
the switches are closed, the direct current from
the exchange lines will flow through these
switches only, and will not be influenced by the
actions of the auxiliary devices which are shunt-
ed for the time being.

After a definite further number of revolutions -



of the motor M, switch m3 ‘is first opened by
means for example, of a cam mounted on a shaft
rotated by the motor, and in consequence, the
direct current from the exchange lines is led
through a pick-up Q which is connected in par-

ellel with the switch m3 and is the pick-up of

_ & device for communicating messages prepared
for the calling subscriber by the called sub-
scriber (not to be confused with the pick-up of
& sound recording and reproducing device D
for recording messages from the calling sub-
scriber which will be referred to later). .

As soon as the pick-up Q has communicated
the message prepared for the calling subscriber,
switch m3 is again closed and switch m& is
opened after further rotation of the motor shaft.
An electric siren S or like instrument for the
generation of an alternating current of sound
frequency now sends a signal to the calling sub-
scriber. The end of this signal indicates the

2,284,173
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that any influence of the siren on the’ amplifier
is prévented.

By setting the control handle into the posi-
tion for recording, as for example on the sub-
scriber leaving his instrument, the contacts b
of switches %1, u8, u8, and ul0 are brought into
engagement with the contacts a. Consequently,
the direct current from the exchange line wire

- A, which is modulated by the speech of the call-

10
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readiness of the device for recording, which may .

take place. when switch m4 is closed and switch

-mb opened after further rotation of the motor .

shaft. In a like manner also the state of prep-
-aration of the apparatus for recording and the
.end thereof may be indicated by other signals,
the meaning of which may conveniently be ex-
plained in the message communicated to  the
calling subscriber by means of the pick-up Q.

The time between the switching-in of the am-
plifier W to the closing again of the switch mé

25
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shunting the siren S is longer than the time re-

quired to heat up the valves of the amplifier.
Instead of using a siren, a microphone which
transfers acoustic signals to the exchange line
AB .may be shunted across the switch m4. Al-
wrnatively, another pick-up @ may be arranged

35

as-or in addition to the siren S in parallel with -

the switch md, or with another switch which is
.controlled according to the number of revolu-
‘tions of the motor M, which pick-up Q transmits
& recorded message to the Exchange Office line
AB from a sound record prepared by the called
subscriber, '

The duration of the signal emitted by the
siren-or the like is determined by the time which
must be allowed for the ealling subscriber to de-
" cide upon the message he wishes to record for
the absent called subscriber. This period also
enables the amplifier valves to be heated up.

‘The switch mé which is shunted across the
siren S, may be opened temporarily during or
. Just before the recording period in order to indi-

.cate portions of that period, or the approaching
beginning or end thereof,

Instead of using an electric siren having g -

toothed wheel, the blades of a fan or an exhaust-
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Ing subscriber passes via switch md through
switch uT to the input transformer IT of the am-
plifier W and therefrom through switch u8 back
to the exchange line wire B. :
Instead of being applied through an input’
transformer IT to the amplifier W, a modulated. -
alternating current may be applied directly to
the grid of the amplifier input valve, after being
diverted from the exchange line direct current
circuit by means of an aliernating current shunt,
This result will be obtained if, for example, the
direct current circuit is closed, when the switch
m3 is opened, through a choke F, the alternating
current resistance of which is so high that the
modulated alternating current of sound fre-
quency cannot pass therethrough, whereas its
Tresistance to direct current is suited to the wir-
ing of the telephone system. A condenser C, on
the other hand, cuts off the direct current cir-

-cuit from the amplifier.

The contact b of the switch u7 is now con-
nected to the grid of the amplifier input valve,
and the contact b of the switch u8 is connected
to the negative line of the amplifier. The poten-
tiometer P enables' the Decessary grid potential
to be obtained, and also permits adjustment of
the amplifier so that the end stage thereof is
protected against overloading. This adjustment
must be made when the device is installed since
the terminal energy of the -alternating speech
currents will be considerably different at differ-
ent points of the telephone system, even with
energising sound energy.

But even at the same point of the telephone
network the modulated alternating currents of
sound frequency will be of different intensity de-

bending on the quality of the microphone, on

- the loudness of the voice of the calling subscriber,
" and on the condition of the exchange lines at

[+
[

ing machine for removing shavings of the rec- .

ord carrier produced by cutting the sound record

of ‘the message may -be employed. If the speed

- of the exhausting machine is too high for prac-
tical purposes, some of its blades may be made
from a non-magnetisable material and others
from a temporarily magnetisable one.

-‘The magnet of the siren may be an electro-
magnet which is energised by direct current from
the exchange line. In this case g contact may
be disposed immediately adjacent to each of the
terminals of the electromagnet, which contacts

- are closed just before the switch m4 is opened,

G0

and -opened immediately after this switch Is

closed again. The capacity of these contacts
should be as small as possible in order to render
their resistance to alternating. currents so high

the time. The potentiometer P must, in prac-
tice, be adjusted to an average value and the
differences of sound volume when recording must
Be compensated upon reproduction ag far as pos-
sible by means of a sound volume regulator R
(potentiometer).

When the differences in the intensity of the
received alternating speech currents are very
high, the amplifier may be equipped with auto-
matic sound volume regulation (contrast com-

_bensation), as is well known in the telephone and

radio art. )

The conduction of the alternating speech cur-
rents to the grid of the input amplifier in the
manner indicated above has many advantages
over coupling by means of & transformer.

The amplified modulated alternating currents
of sound frequency pass from the amplifier out-
let O by switch u9 to an electromagnetic record-
ing and reproducing device D and therefrom by

‘switch 210 back to the amplifier output. The

device D is adapted for recording the sound on
a record carrier, : .

When the recording period is over, the control
shaft rotated by the motor thereof has been
turned sufficiently for the switch m2 in the ex-
change line circuit to be opened by cams or the
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like arranged thereon, in addition to the opening
of & switch in the public supply mains circuit,
whereby the system is prepared to receive new
calls. . N

_When the called subscriber returns after an
absence, he first sets the control handle into an
intermediate position whereby- the contact b of
the switch ul engages with the contact c. How-
ever, the switches in the public supply mains

circuit for initiating the reproducing operation-

of the apparatus are not yet closed. At this
moment the switches x7, 48, u9 and u{0 may or
may not be closed in the position for reproduc-
tion (. e. the contacts b and ¢ thereof engaged),
but if not closed in this position they may be so
closed by setting the control handle into its posi-
tion for reproduction. . ‘ R
It now the called subscriber wishes to have any
records reproduced, he sets the control handle
into its position for reproduction, whereby the
- contacts b of the switches u1, u8, u8 and ul0 are
connected to contacts ¢ thereof if this has not
already been done in the intermediate position.
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ture and switch 1! i8 closed, so that one of the
wires to the exchange is connected to the earth
wire E as long as the cam rotated by the motor
keeps the switch m2a closed, which is during

- the entire recording period after s predetermined

number of revolutions of the motor.
The called subscriber’s station thus gives the

“engaged” signal to any further subscriber call-

_ing during this period. When the entire cycle
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The recording and reproducing device D is .

adjusted by the control handle to its picking-up
position and then sends weak sound frequency
alternating currents through switch u1 to the
amplifier inlet IT and thence through switch u8

back to the recording and reproducing device D.

" A regulator, such as a potentiometer R, con-
nected in parallel with the device D, permits
regulation of the sound volume. From the am-
- plifier output O, the amplified modulated alter-
nating currents of sound frequency pass via
switch u9 to a telephone receiver or.loudspeaker
T, and thence through switch u10 back to the
amplifier output. .

By suitably constructing the recording and
reproducing device D, it is possible to hear the
modulated alternating currents produced there-
by with a telephone receiver and without ampli-
fication. In this case the switches ul, u8, u9
and ul0 are modified accordingly. Thus, for
example, the contact ¢ is omitted from the
switches uT1 and u8. The contacts b of these
switches are then closed by connection with con-
tacts @ for recording, and opened for reproduc-
tion. In the case of the switches 48 and u10, the
contact @ is in each case disposed as the middle
‘one and the contact b as the leit one, i. e. the
two .contacts are -interchanged with one an-
other. )

The arrangement
somewhat modified as shown by Fig. 21.

In this modified arrangement, a relay L 1s ar-
ranged in the line leading from the exchange
line A to the switches Gt, m2, m3, m4 and m§,
~ connected in series with respect to one another.
(Switch m5 may be dispensed with as will' be
explained hereinafter.y When switch G1 has
been closed by the centrifugal governor G (Fig.
1) and switch m2 by a cam or the like, the re-

as shown in Fig. 1 may be
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lay L is energised by the direct current com- -

ing from the exchange line. The ‘armature of
- relay L then opens a switch 1! and thereby pre-

vents the exchange lines from being connected,

through a switch m2a, to the earth wire E.

The switch m2a ‘is closed and opened con-
currently with switch m2 by means of a cam
driven by the operating motor M. (Fig. 1) for the
general device. : :

Now when the calling subscriber docs not wish
to communicate any message to the called sub-
scriber and accordingly interrupts his connec-
tion with the latter, the relay L drops its arma-
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of the recording period is over, switch m2a is
again opened by its operating cam and the appa-
ratus is ready to receive new calls.

In order that the “engaged” signal shall be
given only when the recording and reproducing
apparatus is actually operating, the circuit con-
necting one of the exchange wires to the earth
line E is maintained open until the motor M
has reached .its normal operating speed, and is
opened again if the speed of the motor falls be-
low the.normal value. For this purpose, & fur-
ther switch g2, controlled for example by the

‘governor G so that it remains closed as long as

the motor M maintains its normal speed, may
be included in series with the switches I! and -
mia. ; : ’

Another improvement in the arrangement
shown in the circuit diagram of Fig. 21, as com-
pared with the arrangements shown .in Fig. 1,
consists in that the pick-up Q for communicat-
ing messages prepared by the called subscriber
to a calling subscriber and/or the signalling
means (siren S or the like) are not simply short-
circuited by the switches m3.and mé respec-
tively, but are shunted by potentiometers Ps and
Ps, respectively, whereby the sound intensity
communicated by these auxiliary ‘devices to the
calling subscriber is regulable. ,

A further modification consists in that the
switch m5 of the arrangement shown in Fig. 1 is
omitted in the arrangement shown in the dia-
gram of Fig. 21. The exchange line circuit may
also be coupled to the inlet circuit of the ampli-
fier W by means of a transformer J, one terminal
of which is connected to the frame of the ampli-

- fler and the other terminal to the contact a of

switch u1. Contact b of this switch is connected
as usual to the amplifier inlet IT, the other ter-
minal of which is connected to the frame of the
amplifier.

Contact ¢ of switch «1 is connected to one ter-
minal of the recording and reproducing device
D, the other terminal of which device is con-
nected to contact b of switch u8, contact ¢ of
which is connected to the frame of the amplifier
W. Accordingly, when the switches u7 and u8
are set to reprodiction by means of the control
handle, the recording and reproducing device
D is connected to the inlet IT of the amplifier
Ww. :

As to the switches u8 and 110, the contacts b
thereof are connected as according to Fig. 1 to '
the output O of the amplifier W, and the con- " ."

tacts ¢ are connected to the telephone receiver.
or loudspeaker T. The sound frequency modu-

lated currents produced by the device D when
picking-up the recorded messages are amplified

by the amplifier W and reproduced by the tele-

phone receiver .or loudspeaker T. .
When the switches u71, u8, u8 and 210 are set
to their recording positions by means-of the con-
trol handle, i. e. the contacts b are engaged with
the contacts a, the incoming modulated currents

are, as described hereabove, transmitted over the -
_transformer J and switch ul to the amplifier -

inlet IT. The device D is, as: explained here-- -
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above, connected over switches u8 (a—b) and
2i0 (a—b) to the amplifier outlet O, and is
shunted over switch u8 (a—b) over & potentiom-
eter Ps serving as regulating means for varying
the Intensity of the sound frequency modula-
tions to be recorded. :

The mechanical arrangement comprises:

The motor M driving the gear of the appa-
ratus and certain auxiliary devices, namely

(@) A sound record prepared by the called
subscriber for communicating a message to the
calling subscriber and the control of & pick-up

Q therefor, :

. (b) A recording medium
pick-up means therefor, )
(¢) A control shaft or shafts for automatically

engaging and disengaging certain mechanical

and Arecdrding and

elements, and switching on and off certain cir--

cuits during the cycle of operations correspond-
Ing to the “recording” (I) and to the “repro-
ducing” phase (IT1), respectively, -

(@) Devices for counting the number of mes-
sages, and for Dositioning the recording stylus
or other device and reproducing pick-up means
to the appropriate place with respect to the
recording medium, and switching off the appa-
ratus after reproduction of the last record or
when the capacity of the recording medium has
been exhausted. : .

These mechanical arrangements will first be
described with reference to the “recording” phase
(I). Referring now to Fig. 6 a control shaft {
is shown as being coupled by means of the gen-
eral control handle U 'to a motor driven shaft 2

50 as to make one revolution during one “record-~ .

ing.” On shaft I are provided several cams only
one of them, 3, being shown im tha drawings
(cam' & serving for use during “reprogiuction,”
will be described later). The cams not shown
serve for the control of certain switches such as
mi or m2 as will be described more fully in con-
nection with these switches, S

" The cam 3 acts on g slidably or tiltably ar-
ranged member § which will be referred to short-

Iy as the slide 5. On the inner side of said slide .

are provided two wedge shaped faces 8 and 7 re-
spectively each of which cooperates with a pair

of scissors-like levers 8, 8, and 10, i1, respectively, .

which are normally closed by the springs 12 and
18, respectively,
16, 17, provided respectively at the ends of levers
8, 9, and 10, i¢, into engagement with a roller

50 as to bring rollers 14, ¢ 8, and ¢

7
& recording stylus 22 of the electioacoustic sys-
tem (D, Pig. 1), : ' .

The surface of the roller 21 is acoustically in-
sulated with respect to its axis by an intermediate-
layer of sound proof material, = Thisg roller may
be forced by a spring 23 against the stylus 22 of
‘the electroacoustic system. :

As in this embodiment the individual records
are recorded in parallel tracks on a tape of finite
length which—allowing for fixture, and starting
and - stopping—is approximately equal to -the

- ‘average length of the individual message records,

o0

-the slide 8 to be shifted to

the recording medium must be wound back when
the record is terminated in order to be ready for
the recording of the next record. This winding
back is effected in the following way: after g
bredetermined number of revolutions of the driv-
ing motor (M, Fig. 1) corresponding for example -
to the termination of the
shaft | has been turned so far that cam 3 allows
the left, so that the

levers 10, i1 are “opened” by the wedge 7

neously the roller 18 is coupled by means of the
rollers {4, 15 to the reel roller §8 so that the
record tape is wound back from the reel driven
by roller 28 onto the reel driven by roller 19,

The levers 8, 9§ are connected by means of g
link 24 to a lever 28 supporting the bearings of
roller 21 which is thus withdrawn from the stylus
22 before the rollers 14,15 establish coupling he-
tween the reel roller 19 and the motor driven

. Dulley (8. A knife edge 25 may serve as g ful-
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- must be effected

18 driven by the motor (M, Fig. 1) and either one

of two rollers 18 and 20, connected respectively
to two reels on which the. recording medium is
wound. . : ‘
Depending upon the position of the slide &, at
least one pair of coupling rollers (4, 15, or 16, 11

are disengaged by the agtion of the wedges 6 and .

1, respectively,
The slide 5 is biased by a spring (not shown)

‘to contact with the cam 3 during recording. This-

cam is so shaped that during its rotation, the slide
§ remains in its mid position, but as soon as the
apparatus is ready for actual recording, the slide
* 8 is moved to the right (In'Fig. 6) so as to bring
the wedge T out of engagement with the levers
6, if which consequently are closed by the
spring (3. v :

The rotation of the roller 18 is thus trans-
mitted to the reel connected to the roller 20,
whereby the tape recording medium is wound onto
this reel from the reel driven by the roller 19
passing over a roller 2{ whereon it is exposed to

co -
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crum for the lever 26 and the roller 2¢ is moved
against the bias of the spring 23. -Alternatively, -
the stylus 22 may be lifted away from the roller
2§ by means of the link 24, :

In addition to winding back the recording me-
dium, a transverse movement of the recording’
stylus 22 with Tespect to the recording medium
prior to the next actual record-
ing, in-order that the next record shall be made
barallel to the foregoing one. This is effected by
a device shown in Figs, 2 and 4, S '

The shaft 26 of reel roller (9 is equipped with
a8 toothed wheel 27 which meshes with another .
toothed wheel 28 slidably mounted on & shaft 29
and is biased by a spring 30 to the left (Fig. 2).

. The toothed wheel 28 jg connected to an arm
3! supporting a pin 32 for rotating a Geneva -
wheel 33 which brovides a step-by-step motion
gear for lateral shifting of the stylus 22, Foreach
revolution of the -foothed wheel 28, the Geneva
wheel 33 is rotated through ‘one step, and be-
tween successive movements, it is fixed by engage-
ment of a cylindrical member 34 carrying the arm
31 which cylindrical member engages in one of '
the concave portions of the Geneva wheel.

The ratio between the gear wheels 27 and 28 is
such that for each winding back of the recording
medium on to the reel driven by roller 19, the
Geneva wheel 83 is moved one step, (Instead of
being driven from the shaft 26, the arm 31 may
equally well be controlled directly from the con-
trol shaft | (Fig. 6) for example by means of
cams, levers, toothed gears or the like).

The Geneva wheel 38 is mounted on a shaft 35
which s : journalled in the hollow end of a .
threaded spindle 36. By means of a spring 37 g
toothed wheel 38 slidably mounted by means of a
key 39 on the hollow end of shaft 36. (see also
Fig. 4) is forced to the left (Fig. 2) so that an
extension 40 on the toothed wheel 38 engages a
hole in the Geneva wheel 33 and thereby tempo-

actual recording, the - -
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rarily couples the Geneva wheel with the
shaft 36. .

On' this threaded shaft 36 is provided & nut
41 which is connected with, but acoustically in-
sulated from the electroacoustic system (D, Fig.
1). Upon each step of the
as described above, is effected at the end of each

winding back of the recording medium, the stylus

99 of the electroacoustic system is moved one step
transversely of the recording medium so that this
tape medium is covered successively. by sound
records recorded in parallel grooves. -

In order to prevent the Geneva wheel 33 from
being moved backward, whilst the recording
inedium is being wound back onto the reel driven
by roller 28, 1. e. during reverse rotation of the
shaft 26, the spring 30 is provided to force the
toothed wheel 28 and the arm 31 to the left so
that the pin 32 is brought out of engagement with
the Geneva wheel 33. On the other hand, in
order to couple the Geneva wheel 33 to the mem-
ber 34 during winding of the recording. medium
.onto the reel driven by roller 18, the member 34
is forced, against the action of spring 30, into
engagement with the Geneva wheel 33 by means
of & lever 42, This lever is controlled by a cam
43 which is connected to a toothed pinion 44 and
. is held in operative engagement with the lever
42 by means of a spring 45. The toothed pinion
44 meshes with a toothed rack 46 which is oscil-
lated by the reciprocating movement of the slide
5 (Fig. 6). Alternatively, the rack 46 may be
controlled by a cam (not shown) on the control
shaft | (Fig. 6). :

Depending upon the position of the slide 5, the
cam #3 is positioned so as to press the lever 42
against the member ‘34 as long as the reel driven
by roller 9 is coupled with the motor driven
roller 18, and is in a position so as to allow the
lever 42 to come out of engagement when the
reel driven by the roller 20 is rotated.

In order to prevent the Geneva wheel 33 from
being' rotated unintentionally when the pin 32
on member 34 is out of engagement with it, the
member 34 is provided with a jateral extension so
as to form a complete cylinder which engages
one of the concave recesses: of the Geneva wheel
33 during the entire rotation of the member 34. -

As. described hereabove the Geneva wheel 33
is coupled with a toothed wheel 38 by engage-
ment of a lateral pin 40 into a hole by the action
of a spring 37. This toothed wheel 38 meshes
with another toothed wheel 41. As each step
of the Geneva wheel corresponds to one winding
back of the recording medium, such a step con-
stitutes the unit of a metering or counting device
formed by or connected to said toothed wheel 41.

The toothed wheel 41 is connected to a spring
which is preferably arranged within said wheel,
and is tensioned by the step-by-step motion of
the Geneva wheel.
detail in connection with the reproduction of the
records, the force of this spring is used for mov-
‘ing the electroacoustic system backwardly trans-
versely of the recording medium, the electro-
acoustic system being connected . as described
with the nut 4 on the threaded spindle 36 which
is coupled with the toothed wheel 38 meshing
with the toothed wheel 41. )

On a fixed shaft 48 for the toothed wheel 4T,
is rotatably mounted a disc 49 having laterally
projecting pins 50 and 51. The projection B0 is
engageable in a single hole provided in the lateral
face of the toothed wheel 47, and the projection
B! is engageable in one of a series of holes 53 in

Geneva wheel 33 which.

‘As will be described more in-
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a plate 52 (see also Fig. 3), which is held against
rotation in order to arrest rotation of the disc 49
when coupled therewith. This plate 52 is later-
ally slidable so that it can be brought out of
range of the projection §{ for a purpose which
will be described more in detail in connection
with the reproduction of the records. o
The disc 49 is furthermore provided at its pe-

_riphery with two radial . extensions 54 and %8

10

16

which may bear on projections 56 and 51, re-
spectively, extending 1aterally from the toothed
wheel 47 and the frame 58. As will be described
in greater detail in connection with the repro-
duction of the records; the projection §T serves as
a fixed starting point for the movement of the

~ recording and the reproducing pick-up means,
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transversely of the recording medium, and the
projection 54 serves as a movable starting point,
in order that reproduction may be started from
the commencement of the first record which has
not already been reproduced, and continue re-
cording from the end of the last record repro-
duced. . ‘

By means of a bell-crank lever u59 operated
by the general control handle U, the disc 49
may be shifted axially in one direction so that
the pin 50 projecting laterally therefrom may €n-
gage the hole in the toothed wheel &7 or in the
other direction so that the pin 5/ may engage
one of the holes 53 in the plate 52. Each of the
holes 53 in plate 52 corresponds to a longitudinal
zone of the recording medium and between the
last and the first holes (53b and 53a, Fig. 3) s a
sector to allow for the projections 54 and 55 of
the disc 49 and the projections 56 of the toothed
wheel 47, and disc 57 of the frame 58.

The ratio between the gears 38 and 41 is such
that the hole in the toothed wheel 47 aligns with

- the last hole 53bin the plate 52 when the capac-
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ter is fixed against

ity of the recording medium has been exhausted.

The operation of the device is as follows: pre-
paratory to recording, the operator by setting
the general control handle U to its “recording”
position (1), moves the disc 49 through the bell-’
crank lever u59, to its right hand position so
that its projection 51 engages one hole 53 in the
plate §2, whereby the disc 49 is prevented from
rotating. ' :

In the case of a first record on a new record-
ing medium, the projection 51 is engaged in the
first hole 53a of the plate 52. In this position,
the lateral projection 50 of the disc 49 is disen-
gaged from the single hole in the toothed wheel
41. The peripheral projections 55 and 54 on
the disc 49 bear respectively on the projections
57 of the fixed frame 58 and on the projection
$6 on the toothed wheel 41. When the latter is
caused to rotate by the toothed whee! 38, due to
the movement of the Geneva wheel 33, the pro-
jection 56 on the toothed wheel 41 moves away
from the projection 54 on the disc 49, which lat-
rotation during this phase.
For each record the toothed wheel 41 is rotated
through an angle corresponding to the pitch of
the holes 53 in the plate 52. :

As will be described in_greater detail with

" reference to the reproducing phase (IID), the de-
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vice is set to the .position corresponding to the
first hole 853a in the disc 52 for reproduction of
the first series of record. After reproduction of
the last record of this series, it is again in the
position where it was after recording of the last
record. )

When the device is again adjusted for record-
ing, the disc 49 is again moved to the right until
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the lateral pin 51- therein engages the hole
the plate 52 corrésponding to the number of
records which have been already  reproduced.

The new incoming calls cause further step-by-
step movement of the Geneva wheel 88, and ac-

cordingly of the toothed wheel 47, the spring
connected to which is further tensioned, and the
. projection 5§ on which is again removed from
contact with the projection 58 on tHe disc 49,
which disc is now in a position corresponding

to the commencement of the unused space on-

the recording medium, i. e. immediately adja-
cent to the last recorded record. Thus the pro-
jection 54 constitutes a movable starting point.

When another set of messages has been re-

corded on the recording medium, the movable

starting point 64 is again displaced, and record-
ing of a fresh series of records begins from the
new position of the projection 64 until the record
tape has been recorded on over its entire width,
i. e. until its recording capacity is exhausted.

When this capacity is very large, so that the
ratio of the gears 38 and 47 becomes abnormally
high, the projection §6 msy be provided on a
planet wheel (not shown) instead.of on the
toothed wheel 41, whereby the ratio between the
wheels 38 and 47 may be reduced to a practical
value. : )

On the other lateral face of the toothed wheel
47 a furthér projection 60 is provided which op-
erates the switch ¢7 (see also Fig. 1) when the
toothed wheel 47 is rotated further by the oper-
ation caused by a new incoming call, after the
last record for which there was a space available
on the recording medium, has been recorded.
This switch ¢T is normally closed and is opened
by the projection 60 so that all the circuits of
the device which are connected to the public
supply mains N are interrupted and the device
as a whole is rendered inoperative on further in-
coming calls. . .

When -after one or a series of calls have been
recorded, the subscriber wishes to attend per-

o

mediate” position (IT), they must be opened
now by setting the control handle U to the “re-

- producing”-position (ITX), and at the same time

the switches u3 and u4 must be closed. Switch
¢6 being normally closed, & current now. passes
from the public supply mains N through switch
u8 to the amplifier W and through switch u4

' to a thermal switch Z which closes switch zi

10

and thereby starts the motor M after a time
delay. corresponding to the time required for
heating the cathodes of the amplifier valves up
to emission temperature. . ] :
The thermal switch Z and the switches zi
and u4 may be dispensed with when. amplifier
valves are used which attain their emission tem-
perature at once, or when an electroacoustic sys-
tem is used with the pick-up D which produces
audible modulated currents without requiring

© any amplification. .
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sonally to incoming calls (for example after hav-

ing returned from an absence), the general con-
trol handle U must be set to its “intermediate”
Dosition (II). The switch u{ is thereby set to
be, the apparatus thus disconnected from the ex-
change lines AB and the subscriber’s station Y
connected to the exchange lines. By setting the

60

general control handle U to the “intermediate” -

position the condition of a number of other
switches may or may not be altered to prepare
- them for subsequent reproduction. For example,
the switches #6 and u#2 may be opened already
‘by setting the general control handle U to the
“intermediate position” because this has no in-
fluence on the operation of the apparatus in this
phase. The switches 43 and u4 must not, how-
ever, be closed in this position of the general
control.

If now the subscriber wishes to reproduce any'.

of the records made during his absence, he sets
the general control handle U to the position for
“reproduction” (III), whereby the switches u1,
. u8, u9 and uid are set to be, the reproducing
pick-up D is connected to the input IT of the

As will be more fully described with reference
to Fig. 5, switch ¢6 is opened automatically as
soon as the reproduction of the last record has
been completed, and all circuits connected to the
public supply mains N are thereby interrupted.

Referring now to- Fig. 6, by setting the gen-
eral control handle U to the “reproduction” po-
sition (III) the control shaft | is coupled to
the shaft 61 which is also driven by the motor
M, but preferably the ratio of gearing between
the shaft | and the shaft 61 is different to
that between shaft | and shaft 2. One revolu-
tion of the control shaft f{ corresponds to the
duration of one “recording” (I) or “reproduc-
ing” (III) operation .and these durations are
generally of different length for the following
reasons: . .

Primarily, the current supplied from the pub-
lic: supply mains N to the amplifier W is gen-
erally an alternating current and an appreci-
able lag of time is thus required for heating
up the cathodes of the valves to emission tem-
perature. Generally the individual records are
recorded at comparatively long intervals so that
the amplifier valves will require heating-up anew
each time a call is made whereas the records
will generally be reproduced one immediately

' after the other $o that one heating-up of the

amplifier valves is sufficient for g plurality of
reproduced records. o

Secondly, in most cases it will be necessary .
to inform the calling subscriber that his mes-.
sages will be recorded, to allow him time to

. formulate his message and finally to advise him

65

.that .the apparatus is prepared for recording.

During the heating-up time of the amplifier
valves, the signs, signals or .informations may
be given to the calling subscriber, so that this

. lag of time is usefully employed. In reproduc-
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tion such information and the like is not re-
quired. ' : :
Accordingly it is advisable to include the

- heating-up time of the amplifier valves in the
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amplifier W and the receiver or loudspeaker T »

is connected to the amplifier output O. 'This
setting of the contacts u7, u8, u9 and u10 may
alternatively be effected when the general con-
trol handle U is set to the “intermediate” posi-
tion.

If the switches 46 and u#2 have not been opened
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“recording” cycle for each call but not in the
reproducing cycle. This can be achieved by
starting the motor for recording while the am-
plifier is still being heated-up whereas for re-
production the motor is not started before the
amplifier valves have reached their emission
temperature. Consequently the duration of re-
producing is different from that of recdrdin‘g.
On the control shaft | is provided a second

- set of cams for reproduction of which the cam

by setfing of the control handle to the “inter- 78

4 only has been represented in Fig. 6. This cam
acts on the slide 5, in a similar manner as de-
scribed with reference to cam 3 for recording,
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Instead of using one control shaft | with two
sets of cams, two different control shafts may
be used, one for “recording” (I) and one for
“reproduction” (III). On the other hand when

/

the duration of the two periods is made equal, 5

a single control shaft | may be used which is

permanently coupled to the driving motor M.

Also if the length of both operations happens
to be the same, a single set of cams would suf-
fice. :

For the actual reproduction of each individ-
ual record, the reel driven by the roller (8 is
coupled to the motor driven roller 18 by the
coupling rollers 14 and 15, and for winding back
the recording medium preparatory to the re-
production of the next record, the reel driven by
the roller 20 is coupled to the roller {8 by means
of the coupling rollers 16 and 11, depending upon
the different positions of the slide § which is
controlled by the cam 4 exactly as described
*with reference to cam 3 for recording. There
is, however, the general difference that the ap-
paratus is switched oft after recording each in-
dividual call by opening switch ml (Fig. 1) in
order to prepare the apparatus for receiving
the next incoming call, whereas it is not neces-
sary to switch off the apparatus after reproduc-
_ tion of each individual call, so that after com-

pletion of one revolution the shaft | continues
to rotate thereby .automatically effecting: the
“reproduction” of the next record. This can
be effected satisfactorily since suitable intervals
are provided between the actual reproduction of
successive records due to the rewinding of the
recording medium, the length of which in this
embodiment, as aiready mentioned, corresponds
to that of each individual record. As will be
described with reference to another embodiment
where no intervals are provided between repro-

duction of successive records, due to the nature.

of the recording medium, “reproduction” (III)
may be stopped automatically after the reproduc-
tion of each individual record. This difference
is, as will be understood, merely for convenience
and Is not essential for the operation of the
apparatus according to this invention. :

As recording is made by mechanically engrav-

ing, in the embodiment now under consideration, -

a needle 62 (see Fig. 6) is connected to the elec-
tro-acoustic system D for reproducing. By the
general control handle U, this pick-up needle 62
is brought into operative position with respect to
the recording medium instead of the stylus 22
when the apparatus is switched from the “re-
_cording” position (I) to the “reproducing” posi-
tion (III). ‘The pressure of the spring 23 may
also be reduced, but when the pick-up needle 62
is so arranged as to yield in the direction of the
pressure of the spring 23, this adjustment may be
dispensed with. It will be understood that these
settings may be effected by the setting of the
general control handle U to its “intermediate”
position (II). : : .
Referring now again to Figs. 2 and 4, the op-
eration of the mechanism represented corre-
sponds generally to that described in connection
with the “recording” (I). During each winding
back of the recording medium preparatory to the
reproduction of the subsequent record, the Ge-

neva wheel 33 is moved one step and the pick-up

means which is connected to the nut 41 on the
threaded spindle 36 is moved transversely to the
recording medium so as to be correctly positioned
on the next succeeding parallel record. During
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actual reproduction the arm 81 is disengaged
from the Geneva wheel 33, as described here-
above, by the cam operated mechanism 46, 44, 43
and 42, the cylindrical member 34 preventing re-
verse rotation of the Geneva wheel 33.

The action of the cam 43 on the lever 42 can
be prevented during winding back of the record-
ing medium preparatory to the next reproduc-
tlon by depressing a button 63. The Geneva
wheel 38 is thus not moved and the pick-up re-
maing in operative position with respect to the
1ast reproduced record, the reproduction of which
is thereafter repeated as long as the cam 43 is
held out of engagement with the lever 42, ’

The cam 43 remains in its lower position after
the pressure applied on the button 63 is relieved

" gince it rotates under the lower end of the lever

42 whereby it is prevented ‘rom being raised by
the spring #5. When the cam 43 has rotated
clear of the lower end of lever 42 it is returned
to its upper position by the spring 45, and on
further rotation, it rocks the lever 42 so that
the apparatus proceeds to the reproduction of -
the next record. However, by again depressing
the button 63, each record can be repeated as
often as desired. - : X

The step-wise motion of the Geneva wheel 33
which corresponds to the lateral movement of the '
pick-up from one record to the next, also rotates
the wheel 41 which accordingly counts the indi-
vidual reproductions in the same manner as it
counts the individual recording.

Before reproduction can commence, the elec-
tro-acoustic device which is connected to the nut
&1 on the threaded spindle 36 must be positioned
from the last recorded record to the first one the
reproduction of which is desired. To this purpose
by setting the general control handle U to its
«intermediate” position (II), the toothed wheel
38 is disengaged fromthe Geneva wheel by means
of the bell-crank lever u$d. Consequently the

.spring connected to the toothed whee] 41 is re-

leased, and thus turns the wheel 47 and the
wheel 38 which meshes with it, in the inverse di-
rection whereby the shaft 38 is rotated and the
nut 4§ and the electroacoustic system connected
thereto is moved backwardly until the projec-

. tion 56 on the wheel 41 comes to rest against

the projection 54 on the disc 49. .

In order to ensure that the tension of the
spring connected to the toothed wheel 41 is suffi-
cient to drive the pick-up back to its initial po-
sition opposite to the first record, it is advisable
to impart a preliminary tension to this spring.

It will be seen, however, that the pick-up is not

always set to the commencement of the first
record on the recording medium, but to the first
record not yet reproduced on a previous occa-
sion. :

When the apparatus is set to “reproduction”
(III) by the general control handle U, the disc
49 is shifted to the left and the lateral projecting
pin 50 thereon is engaged in the hole of the wheel
41. When actually reproducing the individual
records, the recording medium is wound back
onto the reel driven by the roller 18 (Fig. 6)

" which is mounted on shaft 26 and consequently
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the toothed wheel 47 is again moved stepwise by
means of the gear 21, 28, the arm 31, the Geneva
wheel 33 and_the toothed wheel 38, and this
time the disc 48 is-coupled to the wheel 47 so
as to be rotated therewith. The radial projec-
tion 8% on the periphery of the disc 48 accord-
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ingly moves away from the abutment 57 on the
fixed frame 58, which- abutment serves as & ﬁxed

starting point. .
. As described above with respect to recording

(I), the disc 49 is again shifted by the bell- 5’

crank lever u59 to its right hand position when
_ after reproduction of the first series the appara--
tus is again set by the control handle U for
“recording” (I).  The. lateral projection &6{
thereon thus.engages in the hole §3 in the plate 10
52 which corresponds to the number of records

in the first series. When after recording of a
second series of records the general control han-
dle U is set to its “intermediate” position (II), .
and the wheel 41 is released so as to rotate in 15
the reverse direction under the influence of the
spring connected thereto, the projection 54 on
the periphery of the disc 48 is in & position cor-
responding to the hole 53 engaged by the projec-
tion 51, and the wheel 47 therefore does not ro- 20
tate back to its initial position but only until the
"projection 56 abuts against the pro;ection 54 on
the disc 49.

If the apparatus is again set to “reproduction”
(III) by the general control handle U, reproduc~ 25
tion starts from this new position of the stop 54
which is the movable starting point, and the
first record of the new series is thus the first
one to be reproduced. )

These cycles are repeated on each occasion 30
that a new series of records is made and repro-
duced. When finally the capacity of the re-
cording medium is exhausted the apparatus is .
switched off by means of the switch ¢%, which

_is opened by an abutment 60 on the wheel 471 35
in a known manner, as described hereabove.
In order to render the apparatus again opera-
tive, the recording medium must be exchanged
and the apparatus must be reset to its initial

tic system is in alignment with the zone on the
fresh recording medium where the first message
is to be recorded. - :

To this purpose, the shaft 38 is released from
the Geneva wheel 33 by withdrawing the pin 40 435
of the wheel 38 therefrom, the projection 50 on
the disc 49 is disengaged from the hole in wheel
47, and the plate 52 is shifted to the right so
that the right hand pin 51 of the disc 49 does
‘not engage any hole of this plate. All these 50
movements are preferably caused by setting the
general control handle U .to a fourth position -
which will be referred to hereinafter as the
“change” position (IV.)

Consequently the wheel 4T rotates in the re- 55
verse direction under the influence of its asso-
ciated spring, the projection 56 thereon carry-
ing with it the projection 54 on the disc 49 until
the projection 55 on the latter bears against the
abutment 57 on the fixed frame 58, i. e., against gp
the fixed starting point. :

The toothed wheel 47 serves as a counting
mechanism or as a plurality of counting mech-
anisms whereby complete automatic functioning
of the apparatus is obtained. The angular dis- ¢5

. placement of the latter bears against the abut-
ment 57 of the fixed frame 68 (i. e, the fixed
starting point) indicates the total number of
records recorded or reproduced or the total
lerigth of them, while the angular displacement 70
of this projection 56 from the projection 54 on
the disc 49 (i. e. the movable starting point) in-
.dicates the number of length of records recorded
but not yet reproduced.

In order to render the apparatus completely 75

automatic however, the further function of dis-
connecting the apparatus from the he public supply

must be performed automatically. Iiiprevious-——

arrangements, switching-off is only effected

when the recording medium has reached one

of its end positions i. e. either when its capacity
has become exhausted or when it has been fully
wound back. In . carrying out the invention,

. .either a single counting mechanism may be ar-

ranged which for recording is moved one way
and for reproduction is moved in the reverse

direction, cutting out the apparatus as soon as .

it has returned to its initial position, or two sep-
arate counting mechanisms are used, one .of
which moves during “recording” only, whereas

the other one moves during “reproducing” only .

. and in the same direction as the first one moves

during “recording,” switching off the apparatus

by the first one,

Apart from their function as automatic switch-
‘ing off means, these counting mechanisms may

also serve to indicate visually to the subsecriber
the number of records not yet reproduced i. e.
before reproduction of the last series of recorded

records has been started the total number of this -

" as soon as it has reached the position reached

series and during reproduction the number

. awaiting reproduction.

In Figs. 1 and 5 the electrical connections and
the mechanical arrangement are shown of an
embodiment of a counting mechanism moving in
one direction for “recording” (I) and in the re-

- verse direction for “reproduction” (III).

In the direct current circuit4—of the am-

“plifier W, a switch u§ is provided which is set
to ab for “recording” (I) and to be for “repro- .

ducing” (III) by means of the general control
handle U. To the contacts @, ¢, respectively of
this switch electromagnets 65 and 66 respectively

is he el _ 40 are connected, which actuate oppositely toothed
position where the stylus 22 of the electroacous ‘ratchet wheels 69 and 70 through pivoted levers

67 and 68, respectively, ‘These ratchet wheels
are connected with one another, and to a wheel

14 and to a switch actuating cam wheel 712. 'The .

periphery of the wheel 11 is formed with a plu-
rality of semicircular recesses 13 which -are
equally spaced at the same pitch as the teeth

of the ratchet wheels 69 and 10. A spring latch

14 successively engages the recesses 713 of the

wheel 71 and thereby prevents unintentional ro- -

tation thereof. However, when either of the two . o

ratchet wheels is turned by its respective electro-
magnet, the spring latch 74 is raised from the
wheel T1 due to the semicircular form of the
recesses.

The periphery of the operating cam wheel 12
is formed at one point only with a semicircular

recess 15, and on the periphery of the wheel

slides a curved feeler 16 of the switch ¢6. This
switch is normally closed and is opened only
when the feeler 16 engages in the recess 15.
When the apparatus is set for “recording” (1),
the switch ¢6 is shunted by switch u6 (Fig. 1).

This is necessary because the -cam wheel 12 is so

adjusted that in the position prior to the first
recording, the feeler 16 is in the recess 15 and
the switch c¢8 is accordingly open. For each
step of the counting mechanism (i. e. when ac-
tually recording or reproducing one individual
record) a switch mII arranged in the direct cur-
rent circuit+—, which may be controlled by an
abutment 17 on the Geneva wheel driving mem-
ber 28 (Fig. 2) is temporarily closed. In the
“recording” phase when switch 45 is set to ab,
by closing the switch mII the electromagnet 85




12

is energized and thereby the ratchet wheel €9
is turnd one tooth. The feeler 16 of the switch
c§ i3 accordingly raised from the recess 7§ in
the wheel 12, and switch ¢8 is closed.

Upon recording of each subsequent record,
this process is repeated while the feeler 18 re-
mains on the periphery of the wheel 72 outside
the recess 18 so that the ratchet wheel 69 and
the wheels 10, 71 and 72 which are rigidly con-
nected thereto are rotated through a number of
~ teeth from their initial position corresponding
to the number of messages recorded.

When the apparatus is set for “reproduction”
(III) switch u6 shunting switch c6 is opened by
the general control handle U so that the current
from the public supply mains N can pass to the
apparatus only through the switch ¢6. At the
same time the switch u5 is set to be. When
now switch mIl is temporarily closed upon re-
production of each individual record, the elec-
tromagnet 66 is energized .and thereby the
ratchet wheel 70 is moved one tooth each time,
in the inverse direction to the rotation of the
ratchet wheel 71 when recording. Consequently
after the reproduction of the last record, the
system of wheels 69, 70, 11, 12 returns to its
initial position and the feeler 18 for switch c6
drops into the recess 75 on the periphery of the

wheel 72 thus opening switch ¢6 and interrupt- .

ing the connection of the apparatus with the
' public supply mains N. »

When the reproduction of an individual record
is to be repeated, the counting mechanism after
repetition, must be in the same position as it is
after the first reproduction. In the embodiment
hereinbefore described, this is obtained by pre-
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venting the switch mII from being closed upon -

repetition. - 'To 'this purpose in the embodiment
as represented in Fig. 2 the switch mII is con-
trolled by an abutment 71 on the toothed wheel
28 which is shifted to the left for repetition so
that the abutment 77 does not engage the switch
mII nor does the pin 32 engage the Geneva. wheel
33. Thus the counting mechanism is not oper-
ated during repetition, and the pick-up is not
set transversely.

The modified arrangement shown in Fig. 7 is

40
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- distinguished from that shown in ‘Fig. 1 as fol-

lows:

The direct current circuit of the rectifier 122
is also utilised during the reproduction phase
for example to supply the electromagnets 6% and
66 of the counting mechanisms serving to switch-

off the apparatus after reproduction has been -

completed. Accordingly provision is made so

that the motor circuit is closed when switch ha2 °

is closed on energisation of the relay HA, and
not by setting the general control handle U to
its “reproduction” position (III), (as in the em-
bodiment shown in Fig. 1). To this purpose a
third branch of the motor circuit is arranged in
parallel with the two other parallel branches one

. of which includes the switches ¢7 and ki in series
with one another and the other of which includes
the switches m1 and hal also in series, exactly as
wit the embodiments as shown in Fig. 1.

'The third branch, however, comprises switches
u3a and cba corresponding in function to the
switches u3 and c6 respectively of the diagram
shown in Fig. 1. Switch c8a is controlled by the
counting mechanism €8, €6, switching off the
apparatus when the reproduction of all records
is over, and switch u3a is controlled by the gen-
eral control handle U so as to be closed when the
handle Is set to its “reproduction” position (III),
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Switch u8 of the diagram in Fig. 1 has been
omitted from the diagram in Pig. 7. Switch céa
is shunted by the switches ml, hal and cl, il re-
spectively in the two other parallel branches.

Switch 42 in the embodiment shown diagram-
matically in Fig. 1 is provided with three con-
tacts a, b, ¢ serving concurrently to connect the
motor M and the amplifier W to the public sup-
ply maing N during the “recording” phase- (I)
and to separate the motor and the amplifier cir-

“cuit from one another during the “reproduction”

phase (III). In the embodiment shown in Fig. 7

-this switch u2 has been replaced by a simple

switch u2a, which is controlled by the general

control handle U so as to be closed for “record-

ing” (I) and opened for “reproducing” (III)..
In this modified embodiment of the apparatus,

the amplifier W is directly connected to switch

ha2 of the relay HA both for “reproduction”
(ITI) and for “recording” (I). ~No further
switch is required in this circuit which is closed
immediately by relay HA when “recording” (I)
or “reproducing” (III) is being initiated."

Switch- u2a is included in the motor circuit
only and, for “reproduction” (III), the motor
circuit must not be closed before the amplifier
valve cathodes have been heated-up to emission
temperature. Switch u2a is therefore opened
for “reproduction” (III) by the general control
handle U as set forth above. The switch u2qg is
shunted by a switch zal which is closed by a relay
ZA energised by the plate current of a suitable
valve of the amplifier W. This new switch zal
replaces switch 21 of the arrangement shown in
Fig. 1, which is closed by a thermal switch Z.

‘The ohmic resistance and the impedance of re-
lay ZA are so arranged that it either does not
interfere with the characteristics of the ampli-
fier circuit or else it forms one of the elements
thereof,

Switch u4 in the arrangement shown in Fig. 1
has been omitted from the modiﬂed embodiment
of PFig. 7.

An additional switch vyl is included in the mo-
tor circuit of the modified embodiment and is
opened manually by means of a separate key or
by lifting off the receiver of the subscriber’s sta-
tion Y for.the purpose of interrupting the series -
of reproductions.

As already pointed out a.bove, the electromag-
nets 65 and 68 of the counting mechanisms
which switch off the apparatus after reproduc-
tion of the last record, are connected in this em-
bodiment to the rectifier - 122 as also are the
switches 48 and mII,

A further modification has been developed out
of the following considerations: when the
winding to-and-fro of the recording medium'is
not effected. very precisely, the point of com-
mencement of reproduction may not always co-
incide exactly with that of recording. Though
these differences may be negligible for one in-
dividual record they are liable to accumulate to

‘an appreciable difference with many records.

These differences are greatest when the motion
of the element from which the control of the
winding to-and-fro of the recording medium is
derived is slowest, as it is impossible to machine
the cams 3 and 4 with sufficient exactness. The
control of the winding to-and-fro of the record-

. ing medium is effected by the control shaft | or

7%

shafts which perform one revolution only during
each recording or reproducing and accordingly
move very slowly. The difficulty has been over-
come now in the following manner:—
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Instead of terminating the winding motion of -

the reel of the recording medium by mechanically
disengaging the respective coupling rollers 16,17,
or 14, 15 as represented in Fig. 6, after a prede-
termined number of revolutions of either the
driven or the driving rollers, this can be effected

13

- locking the same in a raised or lowered position,

electrically as soon as a predetermined length of -

the recording medium has been moved.

The circuit diagram of such an arrangement is
. shown in Fig. 7 and a constructional embodi-
ment is shown in Fig. 8. An electromagnet MG
is connected to the public supply mains N in
parallel with the motor M. This electromagnet
when energised disconnects the coupling between
the motor M and the driven reel. The circuit
of this electromagnet MG is controlled by a

even after the pins 86 or 87 have moved out of

engagement with the plates 82 or 83 respectively.

In this “position, the lever 718 through the
spring 80 or 81,
the left hand end of the balance arm $a, where-
by the coupling roller I6 or 14, respectively, is
brought into engagement with the friction roller
18 on the motor driven shaft and with the roller
20 or 19, respectively, driving the shafts of the

- reels.

switch hIV operated by a relay HB which is con-~

nected to a low tension ecircuit, preferably the
circuit of the rectifier 122. In this circuit are
provided two switches mV and mIV arranged in
series. Switch mV is closed temporarily by two
contacts or conductive layers which are prefer-
ably arranged at the lower side of the recording
medium, the distance between which contacts or
conductive layers corresponds to the time period
during which the apparatus is ready for actual
recording.

-.As such contact layers must be of a certain
-minimum length in order to ensure a positive:
contact, it may happen. that the recording medi-

um comes to rest when one of the conductive
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layers is still closing switch mV. The switch

mVI is therefore arranged in series with switch
. mV and is normally open, being closed only
temporarily when establishing a coupling con-
nection between one of the reel driving rollers
20 or 19 and the driving motor roller I8.

The slide 5 (Fig. 6) has been replaced in the
- arrangement shown in Fig. 8 by a balance arm
5a¢ and carries the coupling rollers 16 and {4 for
alternately coupling the motor driven friction
roller 18 with the friction reel-driving rollers 20
and 19 respectively.

A forked lever 18 is journaled to the frame
19 of the apparatus and is provided with springs
80 and 81 to which the rear end of the balance
member 5¢ is connected. The other arm of the
lever 718 is equipped with two plates 82, 83 extend-
ing laterally therefrom,

The control shaft 1 passes through a slot 84
in the lever 18 and carries a disc 85 having two

. pins 86 and 87 arranged at, different radial dis-

" tances from the center of the shaft { and ex-
tending laterally at different lengths from the '
55 .

" disc 85 so as to engage respectwely the plates
82 and 83 on the lever T8.

The outer pin 86 is shorter than the inner one
81 in order to pass by the longer plate 83 and
_to engage the plate 82 only. Upon rotation of
the shaft i, the end of lever 18 is accordingly
raised and lowered by engagement of the plates
82 and 83 with the pins 86 and 87 respectively.
' The rear end of the lever 18 is wedge-shaped
and engages a dove-tail shaped extension 88 on
" the armature 89.of the electromagnet MG. This
armature is held resiliently against the end of
the lever 18 by means of a spring 90.

When the wedge-shaped end of the lever 78
is raised or lowered by the action of the pins
86 or 81, on the plates B2 or 83, respectively, the
dove-tail shaped extension 88 is first moved
against the action of the spring 90 towards the

magnet MG, and then returns under the in-

fluence of the spring to its right hand position,
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Simultaneously the contact b of switch mVI is
brought into contact with elther contact a or ¢
of this switch, whereby the electromagnet MG is
energized as soon as the switch mV is also-
closed by the conductive layer on the recording.
medium- as explained above. Thereupon, the
armature 89 of the electromagnet MG is at- -
tracted thereto, so that the wedge-shaped end
of lever 18 is released, and this lever and the
balance arm 5a can thus return to their central
positions under the action of the spring 80 or:
81, respectively, disconnecting the coupling be-
tween the motor driven-roller {8 and the reel
driving roller 20 or {9, respectively,.and opening
switch mVI. ,

The circulf of the magnet MG is thus inter-
rupted, and the armature 83 returns under the
action of the spring 90 into a position where its
dove-tail shaped portion 88 engages the wedge-
shaped end of the lever 18, and the mechanism is -
again positioned to respond to the next action of
one of the pins 86 or 81.

When the roller 20 or 19 is disengaged from
the motor driven roller 18, the recording medi-
um comes to rest either with its conductive layer:
still closing the switch mV whereby the electro-
magnet MG is energized immediately upon clos- -
ing of switch mVI in series therewith, or with
the conductive layer on .the recording medium
past the switch mV, in which latter case the
conductive layer returns at the beginning of the
subsequent reverse movement of the recording
medium and then closes the switch mV,  In
either case the electromagnet MG would be en-
ergized too soon and the coupling of the rollers
20 or 19, respectively, would be broken immedi-

- ately after having been established, and to pre-

vent this, the plates 82 and 83 and the pins
86 and 87 are respectively arranged so as to re-
main in engagement until the conductive layer
‘which' stopped the last winding motion of the
recording medium by closing switch mV has

- agaln passed this switch, whereby energizing of

the electromagnet MG causes the lever 18 to be
released only when the energization is effected

. by the conductive layer provided on the other
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either below or above the end of iever 18, thus 75

end of the recording tape.

Further improvements of the apparatus shown
in Figs. 1 to 6 relate to obtaining uniform ten-
sion of the recording tape throughout its winding
motion in either direction.. When one reel is
driven.and the other one runs idle, there is the
danger of the tape being alternately stressed
and slackened which is unfavorable both for re-
cording and reproducing. ‘This difficulty is over-
come by arranging brakes on the shafts of the
rollers 20 and {9 for the purpose of slightly re-
tarding the rotation of the roller which is not
coupled to the driving roller {8 for the time being.

Constant stressing of the recording tape may
also be obtained by arranging a spring on roller
{9 which is coupled to the motor driven roller

- 18 during winding back. On un-winding of the

tape during recording the spring is tensioned so

respectively, raises or lowers .
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" that in order to wind-back it is only necessary to
release the driven roller 19 from the driving roll-
er I8 when the spring unwinds until the tape
comes to rest at an abutment defining the start-
ing position of the record. With such a system of

. winding and winding-back no differences between
the amount of winding in either directlon can
arise.

This system of winding and winding-back of
the tape 1is particularly applicable when record-
ing and reproducing is effected magnetically
(Poulson) and In such cases instead of using a
single broad steel band or a broad band having

_ magnetisable zones, several separate steel wires

equal to the number of calls to be recorded may

be employed. During recording and reproducing,
such wires are wound on reels driven by a com-
mon shaft, whereas the reels on which these

wires are wound back are provided each with a

tensioning spring so that each wire is wound back

independently from the -others and each is
stressed independently.

The same system is applicable when two tape-
like sound record media are provided in order to
utilise the full capacity of each tape, by exchang-
ing one of the tapes when fully used up, while
on the other there is still an unused portion.

When a plurality of reels are used they may
all be arranged on a common shaft to which they
are separately connected by torsion springs al-
lowing limited angular displacement of the dif-
ferent reels with respect to one another, in order
to avoid overstraining of one tape or wire while
the other or others are slackened. This common
shaft may be driven by a spring or by coupling
it to the motor.

Instead of moving the pick-up or recording
means transversely of the record medium by
means of a threaded spindle (such as 36, Fig. 2)
a cam having a spiral surface may be used, which
when rotated with a step-wise movement moves
the recording stylus and pick-up needle in a
radial direction against the bias of a spring.
The cam surface is shaped so that when the cam
is rotated through equal angles, it moves the
recording stylus and pick-up needle through
equal transverse distances. .

Such a cam arrangement is pa.rticularly ad-
vantageous when two sound record tapes are
employed as mentioned above, because the trans-
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fer of the recording stylus and the pick-up needle .

from one tape to the other may be effected simply
in a8 single step produced by a steep part of the
cam surface,

The step-wise motion of the cam may be

derived from the Geneva wheel 33, (Fig. 2).
through a reduction gearing, or it may be ob-
tained by providing a ratchet wheel on the cam -

shaft and rotating the ratchet wheel by a pawl
constituting the armature of an electromagnet.
In order to eliminate a second electromagnet and
pawl for reproducing reverse motion of the
- ratchet wheel, the cami may be arranged for
rotation always in the same direction, the outer
end of the spiral curve being connected by a

steep portion to the inner end thereof so that -

65

60

the recording stylus and pick-up needle are re-

turned to their original positions after their
maximum transverse displacement. This return
movement may be suitably damped by a hydraulic
or pneumatic dash-pot or like device.

In Figs. 9 and 10 of the drawings the cam is
denoted by 136, a member connected to the
recording stylus and pick-up needle by 41, a

70

ratchet wheel connected to the cam by 110, two 18
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furthcx ratchet wheels coaxially but independ-
ently mounted with respect to the wheel 170 (as
will be described later in greater detail), by (49,
169, and a switch by 1517, these references corre-
sponding respectively to the references 36, 41, 19,
49, 68 and B71, denoting functionally equivalent
parts in the arrangement shown in Figs. 2 and 5.
Similarly, an electromagnet, the armature 167
of which acts as a pawl on the ratchet wheel 110,
is referred to by 165. As, however, in this em-
bodiment only one electromagnet is used to rotate
the ratchet wheel 170 and cam (always ia the
same direction) this electromagnet 165 replaces
both electromagnets 65 and 68 of Fig. 5 and also
replaces the Geneva wheel mechanism 33 of Fig. 2.

“The ratchet wheel 168 is connected to an in-
sulating dise 92 carrying a switch ¢6 and two

-slip rings 93 for connecting this switch to one

of the branches of the circuit of the primary
transformer 12§ (Fig. 7). This switch is nor-
mally closed unless it is opened by an insulating
extension §72 which is connected to the cam (36.

The third ratchet wheel 149 is connected to
an insulating disc 95 equipped with slip rings 96
and carrying a switch 1571 which is also'normally
closed but may be opened by an insulating ex-
tension ‘88 provided on an insulating disc 99 on
the upper side of the cam 136.

A further switch 100 is arranged with one
contact on the insulating plate §9 on the upper
side of the cam 136 and the other contact on the
insulating disc 95 ccnnected to the ratchet
wheel 149,

-In Fig. 11 the electrical connections of the
mechanism shown in Figs. 9 and 10 are shown

~ diagrammatically.

The circuit shown in Fig. 11 comprises two

.main branches which are alternatively switched

in by connecting the contact b of a switch ull
to one or other of two contacts @ and c¢. This
switch ull is controlled by the general control
handle U so that during recording and reproduc-
ing, contacts a and b are connected together,
while during readjustment of the recording stylus
and pick-up needle to the beginning of the sound
record not yet reproduced, contacts b and ¢ are
connected together. :
In the branch connected to contact a are in-
cluded two switches mITIA and 163 in series with
one another. Contact mIIA is normally open,
and is closed only temporarily once during each
working operation, preferably near the end there-
of. It may be controlled from the control shaft
or from the recording tape winding mechanism
in a manner similar to switch mII in the arrange-
ment shown in Fig. 2, to which it corresponds.
Switch 163 is normally closed and is opened
only when it is desired to repeat a record, in
which case the branch of the circuit including
this switch s interrupted and the electromagnet
165 prevented from being energised, so that the
ratchet wheel 110 is not rotated further, and
the recording stylus and pick-up needle are not
moved by the cam 136. .Switch 163 is controlled
by a key corresponding to the button 63 shown in
Fig. 2 and the switch is held open until switch
mIIA has been opened again after its temporary
closing, in a manner similar to that obtained by
the mechanisms 30, 42, 43, 44, 45, 46. .
~ In the branch connected to contact uilc there
is provided a switch 157 and a magnetic hammer
break 102 the electromagnet of which is denoted
by 103 and the contact by 104. Switch 57 is
normally closed (Fig. 11) and when switch ull
is set by the general control handle U fo b, ¢, the
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magnetic hammer break 102 provides electric im-
pulses for the electromagnet 165 as lohg as switch
157 is closed.

Referring now to Fig. 10, a pawl ul2 is adjust-
able by means of the general control handle U to
different positions as represented in detail in
Figs. 10¢, 10b and 10c.

' In the “recording” position (1), the paw! ui2
acts on both of the ratchet wheels 169, 170 (Fig.
10a); on setting the control handle U to “re-
: production” (II1), the pawl u12 acts first on the
ratchet wheel 170 only (Fig. 10b) for readjust-
ment of the pick-up needle to the beginning of

) the sound record not yet reproduced preparatory .

to. actual reproduction and then for actual re-
production the pawl acts on the ratchet wheels
110 and {49 (Fig. 10c). Preferably switch ulfl is

controlled by an extension on the pawl as shown.

in Figs. 10a, 10b and 10c¢, and accordingly this
switch is indirectly controlled by the general con-
trol handle U as will be described more in detail
hereinafter.

[
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Though with apparatus using two tapes it is
not likely that the second medium will be ex-
hausted before renewal of the first tape, this may

occur after an exceptionally long absence of the
subscriber, and in order to ensure switching-off

" of the apparatus in such an event, two switches
cT and cTA are arranged in parallel (Fig, 10), so

that the circuit is only interrupted when both
switches are open at the same time.
The switches ¢1 and ¢lA are normally closed,

and are opened, according to.the embodiment -
shown in Fig. 10 by an extension 105 of the disc

92 connected to the ratchet wheel 169. Means
are provided to keep the switches ¢T or ¢TA open

even when the extension {05 has passed the -

~ switch. When. the recording medium is ex-

changed, the switches are mef-hanically released .

50-as to be closed again.

Instead of mechanically passmg the recordmg'

stylus and pick-up needie from one medium to

‘the other by utilising a steep portion of the sur-

.~ face of the cam 136, a switch cllA may be ar-

Therefore when "recording” (1)  the ratchet";

wheels 169 and 170 are rotated through one step
each time that the switch mIIA is closed. Con-
sequently the cam 136 is rotated one step forward
and the recording stylus is moved transversely

to the place on the record tape where the next -

sound track is to be made. At the same time
' switch ¢6 is rotated by.the ratchet wheel 169
through the same angle as cam 138, so that this
switch remains open.

When now the pawl ul2 is set into the posi-
tion represented in Fig. 10b.- where it engages
the ratchet wheel 1708 only, and where its exten-

30

sion sets the switch ui{ to b, ¢, the pawl moves -.

the cara (36 one step for every electric impulse
of the magnetic hammer break i02 while switch
¢6, which is connected to the ratchet wheel 169
is not rotated. Consequently the insulating ex-
tension 172 on the cam 136 disengages switch ¢3
which is thereby closed.

In this position the ratchet wheel us remains

at rest in the position shown in Fig. 10a, so that

.switch 157 is again opened when the ratchet
wheel 170 and cam {38 have returned to their
initial position, i. e. when the pick-up needle is
-readjusted to the beginning of the sound record
not previously reproduced.

When set to the position shown in Fig. 10c, the
nawl %42 engages both ratchet wheels {10 and
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149, and the switch ul! is set to @, b. Accord- v
ingly each time switch mIIA is closed, the cam -

§36 is rotated through one step forward and the
" pick-up needle is moved to the next sound track.
By the rotatfion of the cam {36 the insulating ex-
tension 172 also approaches one step towards the
switch ¢ (which during this period is at rest),
so that switch c¢§ is opened after a certain num-
ber of steps have been rotated through by the
cam |36, corresponding to the number of calls
which have been recorded, i. e, after reproduction
“of all calls.

For “repetition” of a call (ITTe), switch {63 is
opened and in this case no rotation of the cam (36
is effected so that the pick-up needle remains in
the same sound record track, and the extension
172 does not approach switch ¢§, whereby repeti-
tion of a call is not counted as a reproduction.

‘With apparatus using two sound record media
one of which can be exchanged when fully used,
it is not necessary to provide a device for read-
justing the stylus to the first sound track when
the band is exchanged as with an apparatus using
only a single record medium,
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ranged to shunt switch miIA (Fig. 11) which is
repeatedly closed by a. number of extensions on
the cam 136 or on the ratchet wheel 110, so that
the electromagnet 165 is repeatedly energised and
causes ‘a corresponding number of steps to be
made by the cam 136.

A similar operation may be made at that part

of the cam surface which connects the end of the
spiral portion to its beginning in order to reduce
the effect of the steepness of this part. )
The control handle U has been described above
in connection with the various parts controlled
thereby. . In the following description, all the
functions of the control handle U will be de-

scribad together, -and for this purpose three main’

positions of the handle will be referred to, namely
the positions for “recording” (I) and for “re-
producing” (III) and the “intermediate” posi-
tion (IT), whereto the apparatus is set when the
subscnber wishes to attend personally to incom-
ing calls.

By means of the control handle U, the following
groups are controlled:

(I) Switches in the exchange clrcult namely:

(a) Switch ul which in the “recording” posi-

tion (I)- (@, ) connects the device to the ex- -

change line AB, and in the “intermediate” (I1)
as well as in the “reproducing” position (III)

(b, ¢), connects the subscriber’s station to the

exchange line.
(b) Switches u7, u8, u9 and %10, which for “re-
cording” (I) (a, b) connect the input IT of the

5 amplifier W to the exchange circuit and the am-
_plifier output O to the recording device D and

for “reproducing”. (III) (b, c¢), connect the am-

plifier input IT to the pick-up and the amplifier

output O to a loud-speaker T.—In the “inter-
mediate” position (II) of the control handle,
these switches may be set.to one or to the other
position.

(II) The switches in the clrcults connected to
the public supply line, namely:

(a) Referring to Fig. 1, for “recording” (I) the .

switches u8, u%a, b, ¢ are closed and switches u3
and u# are open; for “reproducing” (III) the
switches u6 and u2a, b, ¢ are open and switches
u3 and uéd are closed; in the “intermediate” (IT)
position of the control hand'e, switches u3 and
u8 are open while switches uG and u2a, b, ¢ may
be open or closed.

(0) Referring to Fig. 7, for “recordmg” aIX,
switch u2q is closed and switch u3a is opened;

for “reproducing” (III) switch u2a is open and

\
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switch u3a is closed; in the “intermediate” posi-
tion (II) of the control handle, switch u3a is
open and switch #2a may be open or closed.

(III) The control shaft or shafts for coupling
a single control shaft to the motor at different
ratios.and with different cams in their operative

positions for “recording” (I) and “reproducing”

(III1), or alternatively for coupling & separate
control shaft to the motor for “recording” (I)
and for “reproducing” (III). In the “interme-
diate” (II) -position of the control handle, the
control shaft or shafts may be coupled to the mo-
tor in either position or may be disconnected
therefrom.

(IV) Finally the counting mechamsms which
are influenced by the control handle U so as to
vary their functions for counting the numbers of
the recorded and of the reproduced calls. ‘More-
over the readjusting of the pick-up needle to
the beginning of the sound record not previously
reproduced which- must be effected between
recording and reproducing, corresponds to a fur-
ther function.of the counting mechanisms. ' ‘This
last mentioned function is most advantageously
coordinated to the “intermediate” position (II)
of the general control handle U and in such a
case, the control handle in the two embodiments
above described, produces the following actua-
tion of the counting mechanisms:

In the embodiment shown in Figs. 2 3,4 and 5,
for “recording” (I) ‘the disc 49 is shifted to the
right so that the projection 51 thereon is engaged
in a hole 53 in plate 52; the lateral extension 40

“on the toothed wheel 38 engages in the hole of

the Geneva wheel 33 due to the bias of the spring:

31; the switch u5 is set to its position @, . In
the “intermediate” position of the control handle
U, the disc-49 occupies the same lateral position
as it does with the control handle in its “record-
ing” position (I); the lateral extension 40 on
the toothed wheel 38 is withdrawn from the hole
in the Geneva wheel 33; switch u5 may be set
to either of its closed positions or it may be open.
For “recording” (I) the disc 49 is shifted to the

left so that the lateral projection 50 thereon

engages in the hole of the wheel 47; the lateral
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“intermedlate" position (1I) as mentioned before,
in which new position only the switches in the

-exchange circuits and also, if desired, the switches

- in the circuits connected to the public supply
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mains, and the control shaft are set to the “in-
termediate” position (II) as mentioned before,

the counting mechanisms remaining unaffected.

From this new intermediate position (IIa) the
apparatus may be arranged to be set back to
the “recording” position (I) instead of forward
to the “intermediate” position (II), so that the
control handle has four positions, i. e. the two
principal positions (I), (III) and two interme-

_diate positions (II, IIa) one only of which (the

second intermediate position (IIe)) is accessible .
from both adjacent positions (I) and (II).

The same effect may however be obtained with
three positions only by retaining the second men- .
tioned “intermediate” position (IIe) and com-
bining the first mentioned “intermediate” position
(II) with the “reproducing” position (III). It is

" then necessary. for the passing-over from the
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" position (IIa) to the

40

extension 40 on the toothed wheel 38 again en-

gages the hole in the Geneva wheel 33; the switch
u5 is set to its position b, c.

In the embodiment shown in Figs. 9 to 11,
the control handle U has only to set the pawl
u#12 into the positions as shown in Fig. 10a for
“recording” (1), Fig. 10b for the “intermediate”
_position (II), and F'ig. 10¢ for “reproducing”
(I11).

In this embodiment after the apparatus has
been set to the intermediate position (IT), setting
back to the “recording” position (I) before the
calls already recorded hLave been reproduced,

would have the effect that the new records would.

be recorded on the old sound tracks whereb;r both
the old and the new records would be spoiled.

In order to prevent this, the control handle U
may be arranged so as to be rotatable only in
one direction, so that it can be moved from the
intermediate position (II) into the “recording”
position (I) -only through the “reproducing” posi-
tion (IID).

first “intérmediate” position (II) to “reproduc-
ing” (III) to be effected automatically i. e. when
the process of readjustment of the pick-up needle
to the beginning of the sound record not pre-
viously reproduced, is completed. Time is also
saved thereby since this readjustment takes place
during the heating-up period of the amplifier

-valves,

Such an arrangement for the general control
handle U has been described for example here-
above with reference to Figs. 9 to 11. The func-
tions of the general control handle U in this em-
bodiment are as follows:

The control handle U bears through a spring
106 on the armature of the electromagnet {85,
when the handle is set from the “intermediate”
“reproducing” position
(II1) and when the control handle is set back
from the “reproducing” position (III) to the “in-
termediate” position (IIa), the armature is lifted
by -the same spring.

In the “recording” position (I), the handle U
and consequently the armature and pawl ul2
of the electromagnet 165 is also in the position
shown in Fig. 10a. In the “intermediate” posi-
tion (IIa) of the handle, the armature of elec-
tromagnet 163 remains in the position shown in
Fig. 10a, which is different from the arrangement

_ described above.
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In order to enable ‘the subscriber ‘to connect '

his station to the exchange lines (for example
during a short visit) without being forced to re-

. produce all the recorded calls before setting-back

the apparatus to “recording”- position (I), a sec-
ond intermediate position (IIa) may be provided
between the “recording” position (I) and the

70
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In the “reproducing” position (III) the arma-
ture of electromagnet 165 is pressed downwards
by means of the control handle U and the spring,
first into the position shown in Fig. 10b, where
it is stopped by an abutment 187 which forms
the armature of an electromagnet 108 from which
it is held away by a spring 109,

The pawl 212 must remain in this position dur-
ing the whole of the readjustment of the pick-
up needle to the beginning of the sound record
not previously reproduced. At the end of this
adjustment, the electromagnet is energised by
closing switch 100 (Figs. 10 and 11). The cir-
cuit comprising the electromagnet 108 and the
switch 100 shunts the electromagnet 165, the
magnetic hammer break 182, 103 with switch 104
and the switch 157. By energising the electro-
magnet 108 its'armature 107 is withdrawn from .
below the armature of electromagnet 185 and
the pawl u12 connected thereto engages the
ratchet wheels 170 and 149, and simultaneously
sets the switch ull to a, b (Fig. 10e), so that the
circuit of the magnet 108 is«int.ermpted. As the
armature of the electromagnet 163 is now brought
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" the ratchet wheels are again in their initial

into the same plane as the armature of electro-
magnet 108, the latter cannot return to its initial
position although electromagnet 108 is not ener-

gised, as long as the pawl u12 is in the “repro- -

ducing” position (III) (Fig. 10¢). » ,
As switch 100 must be closed when switch 157
is open, one contact of switch 100 must be con-
nected to the ratchet wheel 170 and the other to
the ratchet wheel 149 (Fig. 10). .
‘When a circuit according to the diagram in

10

Fig. 7 is combined with the mechanism as de- .

scribed hereabove with reference to Figs. 9 to 11,
the switch u3a may be dispensed with, as switch
cBa is closed automatically by the first step of

the cam 136 during the readjustment and is open 1

again when reproduction is completed, remain-
" ing open during the whole “recording” phase (III)
as above described. a ‘

The readjustment of the pick-up needle to the
beginning of the sound record not yet reproduced
is made during the heating-up of the amplifier
as described above. When the amplifier valves
are still hot from an immediately preceding re-
cording, this preheating time may be too short
for the readjustment to be completed. In order

" to prevent the motor M from being started too
early, a switch (not shown) is arranged in series
with switch zal in the motor circuit only, which
switch is closed only when the pawl 412 is in its

- position for “reproducing” (III) (Fig. 10c).

" In order to prevent the control handle U from
being set to another position during “recording”
(I) or “reproducing” (III) i. e. during the time¢
when the amplifier circuit is closed, an electro-
magnet (not shown) is arranged in this circuit or

. parallel thereto, and serves when energised to

lock the control handle U in its actual position.
Embodiments have been described above in

which the recording stylus and the pick-up needle

for reproducing are combined in a single acoustic

17

posi-
tion with respect to one another. . =+ -

In apparatus using a -single record medium,
when it is desired to replace the medium, the -
recording device and the pick-up needle must be
re-positioned to the side of the new medium

- where the first record track is to be made. This

repositioning may be effected by setting the gen-
eral control handle U to & new position (IV),
‘which, however, is arranged so as not to be occu-
ried by the handle U whilst being set from “re-
cerding” (I) to “reproduction” (III) or vice versa.
A separate “record medium exchanging” key may
‘be ‘arranged for this.

When the apparatus is set to this “record me-
dium exchanging” position (IV), switch ul! is
set to b, ¢ and simultaneously the pawl ui2 ac-
tuated by the electromagnet 165 is displaced so

- as to engage both ratchet wheels 169 and 170 si-
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multaneously. : ‘

A separate electromagnet may be arranged in
such a manner that the electromagnet 165 is in
the branch for recording and reproducing only
and the other electromagnet is connected in par-
allel thereto in the branch for readjusting only.
The armature of the magnet 165 is then ad-
justable by the control handle U, so as alter-
natively to engage the ratchet wheels 169 and
170, whereas the pawl of the second electromag-
net is permanently associated with two ratchet
wheels (not shown). One of these ratchet wheels

" is connected to the ratchet wheel 169 and the

other to the ratchet wheel (70 and both are

" ‘toothed for rotation in the reverse direction to

40

device so.that they may operate alternatively .

either by shifting the acoustic device D or the
roller 21 (Fig..6) by setting the general control
handle U from its “recording” position (I) to its
“reproducing” position (III) and vice versa.
Different acoustic devices may, however, be
used for recording and picking-up which are pref-
erably operative by shifting the roller 2. In

such embodiments the recording stylus or other

device is moved one step after each recording of
a message and remains at rest during “reproduc-
tion” (IIT) whereas the pick-up needle is moved
to the next track only after a message has been
reproduced. :
erefore readjustment to the beginning of the

recoid not yet reproduced is dispensed with.
Switching-off after reproduction is effected when
the pick-up needle reaches the part of the sec-
ond record medium where the recording stylus is
positioned for recording the next call. )

Accordingly, each of the two acoustic devices
are associated with a counting mechanism which
may be used- to switch off the apparatus when
both mechanisms have counted the same number
-of calls. ’

Similarly to the embodiment shown in Pigs. 9-

to 11 two ratchet wheels 169 and 17¢ may be ar-
ranged each connected with a separate cam,
these cams being of identical form. The pawl ul12
of electromagnet §65 is adjusted by the control

handle U so as to act during recording on the

wheel {69, and during reproducing on the wheel
170.
Switch ¢6 is arranged so as to be open when

o
£

wheels (68 and (710,  When therefore the ap-
paratus is set to the “record medium changing”
(IV) position, the magnetic hammer break 103,
104 gives as many impulses either to one or the
other electromagnet as is necessary for readjust-
ing the ratchet wheels 169 and 170 to their in-
itial positions, switch 157 being arranged to be
opened in this position and to serve as a fixed
starting point corresponding to the abutment 57
in Fig. 2. Switch cT is opened by an extension
on the ratchet wheel 169 when the capacity of the

~ sound record medium has been exhausted.
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When two record media are employed, re-ad-

'justing of the recording stylus to the initial po-

sition is not necessary so that the entire branch
for effecting the readjustment (I151, 102, 103,
104) is dispensed with and therefore switch ul I
is not necessary.. Switches c¢1 and ¢TA function
as described with reference to Fig, 10. - .

Switch c¢IIA if provided, is arranged so as to
be repeatedly closed by extensions on either cam,
as each of the acoustic devices must pass sepa-
rately from one medium to the other.

‘In apparatus in which the messages are re-
corded in. parallel tracks on a medium which may
be regenerated, effacing of the records not fur-
ther required may be effected in several different
ways, of which the following are preferred:

(A) Effacing of each record immediately be-
fore recording again on the same portion of the
recording medium. :

(B) Effacing each record simultaneously with
recording in the preceding track.

(C) Effacing each record during reproduction
of the -record in the succeeding track.

In the alternatives (A) and (B), the effacing
current circuit is closed during actual recording
whereas in the alternative (C) it is closed during
actual reproduction.

In the -alternatives (B) and (C), a second
ratchet wheel and cam is provided for the effac-
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ing magnet which precedes or follows respectively
that of the recording and pickup magnet by one
step. .

Furthermore, in the alternative (A), switch 1
is not fixed and arranged to be opened by an ex-
tension 105, but is arranged like switch 187 be-
tween ratchet wheels 170 and 149 so as to be
opened when these two wheels are displaced with
respect to one another as many steps as cor-

respond to the total capacity of the sound record .

medium, whereas in the alternatives (B) and (C),
this opening of the switch 157 is effected one
step earlier. : : :

We have described in detail some embodiments

of our invention with the sound records arranged !

in parallel tracks side by side.. Embodiments of
the invention will now be described, in which
messages are recorded in alignment on a record
medium which can be regenerated.

In Fig. 12 the motor is referred to by M and
a shaft geared thereto by reference |i8. The
auxiliary devices which are required during the
“recording” phase (I) only and the control shaft
2 for these devices, are driven by shaft (18
through a coupling member 110.

A separate shaft for controlling the ““repro-
ducing” phase (III) is dispensed with and spools

. 1t4 and 112 for the record medium are alter-

natively coupled to the shaft |8 by means of
coupling members 16, 20 and 14, {9. The record
medium is wound onto the spools 11! and 112 as
shown in the figure, so that the spools rotate in
opposite directions during movement of the me-
dium in either direction. The coupling members
are. shown diagrammatically as friction rollers
(8 and (6 similar to those shown in-Fig. 6, and
the same reference numerals have -been used for
similar parts.
“members of different types such as electromag-
netic coupling members may be used. :

By means of a coupling roller 213 on the shaft

Alternatively, however, coupling:
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counting mechanism CMI or CM2 (Fig. 14) after

‘calls have been recorded equal to the total ca-

pacity of the record carrier.

In the circuit branch used during reproducing
and winding-back of the record medium, are pro-
vided two pairs of switches u3, c6 and ul3, c8.
One of the switches of each pair (u3, u{3) is con-
trolled by the general control handle U, the other -
one (c§, ¢8) is normally closed and is opened by
counting mechanism. CMlI, CMS3, respectively
(Fig. 14). . :

While in the embodiments having parallel
tracks, winding back must be effected after re-

" cording and reproduction of each individual call,

forming subperiods of the main periods. of actual
recording (1) or reproducing (3) during which
the acoustic devices are moved laterally to the
next track, or the mesage prepared by the called

_ subscriber for the calling subscriber may be re-
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produced, in the embodiment of the invention in
which messages are recorded in alignment, read-
justment both preparatory to reproduction (3b)
and preparatory to further recording (I) after
reproduction, is made in continuous but separate
stages constituting sepdarate periods.

The winding-back (4) of all reproduced calls
preparatory to the recording of new calls, corre-
sponds also to. the readjustment of the pick-up
to the starting point on the first track of a new
record medium, when the record medium is ex-
changed (IV). But whereas. this is not included
in a normal working period, the corresponding
winding-back in apparatus in which the messages

_are recorded in alignment on a regenerative rec-

ord medium, forms a normal working period (4)
which is coordinated with the other working

. periods in the same manner as the period of

actual recording () or of actual reproducing (3).
In this embodiment there are accordingly four

0 different working periods of the apparatus as
- shown diagrammatieally in Figs. 19a and 19b.

of the spool 111 a cam disc 113 is driven so as to +

rotate through one revolution when the length of
‘recording medium corresponding to one message
_is either recorded, wound back or reproduced.

This disc 113 is provided with two cams 114 and
115, which control switches mIIA and m22{ re-

45

spectively, so as to close them temporarily during .

passage of the respective cam. - The disc 113 is
laterally shiftable so as to render the cam e
inoperative during reproducing, as.will be ex-
plained hereinafter in greater detail. During this
period switch mIIA must be closed.  Switch mIIA

50

may, however, be shunted by a switch (not .

~ shown) which is closed only during this period,
and in such an arrangement shifting
f 13 may be dispensed with.

55

of the disc -

Referring now to the circuit diagram in Fig. 13, -

two branches of the public supply circuit . are
provided, one of which is used during actual re-
cording -and the other of which is used during

a0

actual reproducing and during winding back of .

the record medium.

In the circuit used during recording, are.pro-
vided two switches m{ and Rl in parallel, switch
ki being closed by & calling relay (corresponding
to relay H in Fig, Tor Fig. 1). ]

on closure of the switch ki, the motor M is
started and after rotating through a predeter-
mined number of revolutions, the motor closes
switch 7l by & cam on the control shaft 2, and
keeps this switch closed until the end of the re-
cording of the actual call. - . :

n series with switches ml and hi is a switch
¢1 which is normally closed and is opened by a
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These are,

Actual “recording” (1),

“Winding-back” the record carrier preparative
to “reproducing” (3b).

" Actual “reproducing” (3), and

““Winding-back" preparative to “recording”
8. : :

Four working positions of the general control
handle U would accordingly be needed, to which
an “intermediate” position (II) must be added.
As explained with reference to the other embodi-
ments, a sixth period would also be necessary,
providing a “rest” period (6) for the apparatus
between the periods for reproducing and record-
ing. The total number of handle positions would
thus amount to six, as compared with the other
embodiments in which only four positions ate
provided. Similarly as in the other embodiments
two working periods (3b, 3) of the apparatus are
combined in the “reproducing” position (III) of

.the control handle. ' In this embodiment, each

winding-back period (4, 8b, respectively) may be
combined with its respective succeeding period
(1, 3, respectively), and the rest period (6) be-
tween the reproducing (8) and recording (i)
periods may be combined with the reproducing
peried (3) so as to limit the number of positions
of the general control handle U to three as in
the other embodiments (Fig. 19a).

However, by a slight modification, both wind- -
ing-back periods (3b and 4) can be combined
with the actual reproducing period (3) to a “re-
production” phase (III), thereby also obtaining
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only three positions for the control handle U

(Fig. 19b).

In PFigs. 19¢ and 19b U indicates that the'

changes necessary in order to pass, from one
phase to the next one are made manually by

means -of the general control handle U, whereas.

references CMi, CM2, CM3 indicate that the
changes at the ends.of the respective periods are
eifected automatically by the respective cougting
mechanisms.
These counting - mechanisms CM{, CM2, and
CM3 are shown diagrammatically in Fig. 14.
¢ They are all shunted with respect to one another

19
As will be described later in greater detail the

-switch uc17, which is normally closed, is to be set

to its open position by the general control han-

. die U so as to be locked in its open position by

10

" the .armatures of the electromagnets MG2 or

MG, respectively.. In order to open the switch :
ucl1 when locked by either of the armatures of
electromagnets MG2 or, MGH, s fixed common
contact is arranged to contact with two separate
contacts in series in the circuit as shown in Fig.
15a, which contacts are secured respectively on
the levers locked by said armature so that the

. circuit is broken when either of the two levers

and controlled by the common switch mIIA and -

individually controlled by the manually operated
switches u{4, u 5, ul6, respectively, each of which
is in series with another switch uci1, ¢8, ¢l0, re-
spectively, the function of which will be described
later,

Each of the counting mechanlsms CMIi, CM2,

15

is locked by its respective armature during the
winding back periods 4 and 3b, respectively.
The function of the counting mechanisms and -

" associated electromagnets will be clear from the
- following description. .
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CM3 consists of a pair of electromagnets which -

correspond in function to the electromagnets 65,
86 of the embodiment represented in Fig. 5 and
which have been accordingly denoted 1651, 1661,
1652, 1662 and #6563, 1663, respectively.

The electromagnets of the counting mechan--

isms CMIi and CM3 are connected to the common
switch mIIA each by a pair of switches connected
together on one side. One switch of each pair
(2230, 2233 and u240, u243, respectively) is
mantually controlied by the general control handle
U while the other ones (231, 242 and 232, 241,
respectively). are manually controlled by the keys
@, @, connecting \\ the coupling members (4
and 18, respectively.’

"In Pigs. 15 and 15a¢ which correspond to the
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;- When in an apparatus functioning according -

to the system represénted in Fig. 19a, the gen-
eral control handle U is set to “recording,” the

‘record medium must first be spooled back (first

period (4) of the “recording” phase (I)), pro-
vided of course that at least one call has been
reproduced in the foregoing “reproducing” phase
(III). For this first period (4) all connections

~ may be left in the positions in which they were -

v
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during the “reproducing” phase (III) and some
of the connections. such as switch uf and cou-
pling member {10 are even locked in these posi-

" tions by the armature of electromagnet MGS
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system represented in Fig. 19a, the circuit dia-

grams and the mechanical arrangements respec-
tively of several electromagnets MG, MG3, MG2,
MG4 and MGS are shown diagrammatically, each
of which corresponds in design and in function
to that of electromagnet MG and armature 88 in
Fig. 8. ' Electromagnets MG2 and MGA4 are how-
. ever each equipped with a second armature and
the second armature of electromagnet MG2, in-
dicated in Fig. 15 in double lines, doés not serve
as a locking means but to move the switches
mIIA, c9 and cl0 (Fig. 14) out of their normal
. positions so as to be locked in and released by
other elements such as the armature of electro-
magnet MG# and the general control handle U
as will be described in greater detail hereinafter.

The - electromagnets MGT and MG3 cooperate
with the counting mechanism CM{ and are con-
trolled by the individual switches 228 and 229,
respectively, and by the common switches m221
and ¢227 connected together on one side and in
serles with both of the electromagnets MGI,
MG3.—Electromagnet MG2 cooperates with the
counting mechanism CM2 and is controlled by the
switches 234 -and c222 connected in serles.—
Electromagnets MG4 and MGS cooperate with
the counting mechanism GMS3 and are controlled
by the individual switches 235 and 236, respec-
tively, and by the common switch ¢223 connected

_in series with both switches 235 and 236,

The switches 228, 229, 234, 235 and 236 are
locked in their closed positions by the armatures
of the electromagnets MG{, MG3, MG4 and MGS,
respectively, concurrently with the coupling mem-
bers 18, {4 and 110 being locked by these arma-
tures, a.nd are released so as to return to their
normal open positions, as soon as the appropriate
electromagnet has been energised for release of
1ts respective coupling member .

(Figs, 15 and 15a), as will be described later in
greater detail. Sw1tch ucl1 must be opened by
setting the general control handle U to “record-
ing” position (I) in order to prevent counting -
mechanism CMI from operating during the first
period (4), the key @ and, the switch mIIA
are released from their pos1tions in which they

" have been locked'during the foregoing reproduc-
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tion period (III), as will be described in greater
detail hereinafter switches u14 and %5 are set to
a, b, switch ul6 is set to b, ¢ (Fig. 14), switch
ul3 (Fig. 13) is closed and coupling member Il
(Fig. 12) is connected.

The switch ucl1 and the coupling member (4
are, by setting the general control handle U to
“recording” position, locked in their open and
connected positions, respectively, by engaging
them in the armature of the electromagnet MG4
(Fligs. 16 and 15a) in a similar manner to the
locking of the armature 88 of the electromagnet

- MG under the end of lever 85 in the mechanism
.. represented in Fig. 8. Switch 235 is also locked

b5

in its closed position in the armature of the elec-
tromagnet MGA4.

As counting mechanism CM3 is out of its
initial position after reproduction of at least one
call: (Fig. 20), switch ¢8 (Fig. 13), which is con-

" trolled; thereby in & mariner similar to the con-

.60
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trol of :switch c6 by the groove 15 in the mech-"
anism shown in Fig. 5, will be closed. Accord- -
ingly the motor M is started and the record me-
dium is‘wound back onto reel 112..

By this_spooling back (4) impulses are sent'
from ‘mIIA to magnet: 166 and the counting
mechahism CMS3 is restored to its initial position
(Fig. 20), whereupon it opens switch ¢8 and re-

" leases ‘the coupling member 4 from its locked
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connected position by closing the switch c223
(Figs. 15 and 15a) whereby electromagnet MG4 is
energised and attracts its. armatures, one arma-
ture releasing the switches 285 and ucl7 whereby
they return to their normal open and closed
positions, respectively, and the other armature
releasing switches c8, cf0 locked therein. The
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first pericd (4) of the “recording” phase (I) is
thereby terminated.
Moreover as the counting mechamsm CM3 in
‘this position closes switch 223 (Fig. 15) and
switch 236 is locked in its closed position at that
time as will be described in greater detail here-
inafter the electromagnet MGS is thus energised
. (Figs. 15 and 15a), effecting the following
changes:
" Coupling member 110 (Fig. 12) and switch ul
(Fig. 7 or Fig. 1), which have been set to their
disconnected and “b c¢” positions, respectively,
by setting the general control handle U to its
intermediate position where they are to remain
during the “reproduction” phase (ITT), and where
they are locked upon setting the general control
handle U to its “recording” position by engag-
ing them in the armature of electromagnet MGS
as will be described in greater detail in con-
nection with these positions (II and III) are re-
leased to return to their connected and “a, b”
positions, respectively, so as to connect the con-
trol shaft 2 (Fig. 12) to the motor M and to
switch off the subscriber’s station Y and to switch
in the apparatus, and to connect all the switches

10
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tromagnet MG (Fig. 15) and at the same time,
the normally open switch 228 is locked in its
closed position. As soon as the coupling mem-
ber 16 is connected, the disc 113 (Fig. 12) is
rotated by the motor M through the coupling
rolier 243 and after completion of one revolu-

‘tion closes switch m221, whereby electromagnet

MGI (Fig. 15) is energzsed and releases both
the coupling member 18 and the switch 228 so0
as to allow them to return in their disconnected
and open positions, respectively. This process
is repeated every time that a new incoming call

- is recorded. Disc 113 thus acts as a means for

15
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. of the acoustic system (Fig. 1) for recording, re- -

spectively.
Prior to recording a new series of messages,
the old records must be effaced. This may be

done during the first period (4) of the “record-.

ing” phase (I) by closing the circuit of the ef-
facing magnet- (not shown) when. setting -the
general control handle U to “recording.” The
switch of the effacing circuit (not shown) in this
case is locked in its closed position . in one arma-
ture of the electromagnet MG#4 and released by

the counting mechanism CM3 at the end of said -

period (8), simultaneously with. switch ucl? and
coupling member (4. Effacing may also be ef-
fected, however during the .second period (i) of
the “recording” phase (I) at a point which is
passed by the record medlum before it reaches
the recording means.

When the current for the eﬂ’acing magnet
circuit is derived from the amplifier W, the mo-
tor M must not be started before the amplifier
valves are heated up, and this may be ensured
by arranging a pair of switches #2a¢ and 2/ as in
Fig. 7, with the difference that switch u2a is
opened by the general control handle U when
set.to “recording” and-locked in one armature
of the electromagnet MG4, and is released so as
to return to its closed position by the counting

mechanism CM3 at the end -of the first period-

8 of “recording” phase (I) as described with
reference to switches uct7, 235 and the switch of
the effacing current.
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The apparatus is nowv ready for recording (i) -

of the incoming calls. Switch ¢1 (Fig. 7) being
in its normal closed position, the motor M is
started as soon as switch Al is closed by the
calling relay H (Fig. 7 or Fig. 1). After a cer-
. tain number of revolutions of the motor M,
which in view of the coupling member 1108 being
connected as mentioned hereabove, now drives
shaft 2, the coupling member {6 is moved into
its engaging position due to a cam 202 (Figs. 12
" and 15a) arranged on shaft 2, whereby the rec-
ord medium is wound onto reel i1 (Figs. 12 and
12a). If effacing has not already been effected
during the first period (4) of the “recording”
phase (I), the effacing current circuit is. now
closed by a cam on the control shaft 2.
Coupling member (8§ is locked in its connected -
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metering the length of each call which in the
present embodiment is not longer than a certain
predetermined length.

Now the disc (13 is rotated by the coupling

roller 213 in the reverse direction when being

driven from the motor shaft 118 by the coupling
mechanism (6, 20 to its direction of rotation when
driven indirectly by the coupling member 14, 19,
reel 162, record medium and reel 111 (Figs. 12
and 12a). -Consequently  when  recording .the
first incoming call, rotation of disc 143 is re- .
versed after the spooling back (#) preparatory -
to recording (1) and cam 45 would release the
coupling 18 immediately after it had been en-

.gaged. In order to avoid this, the cam 202 on

shaft 2 is shaped so as to keep the coupling mem-
ber I¢ in its connected position until after the
production of the first impulse produced in elec-
tromagnet MGI by the cam disc (13 so that this
impulse passes without effect.

Disc 113 being equipped in addition to cam
118 for the control of switch m22{, with another
cam | I4 for the control of switch mIIA (Fig. 12),
the counting mechanism CMf{ - counts the in-
coming calls during the seecond period (1) of
the “recording” phase (I); switch w14 being still
at a, b, switch uct1 having returned to its closed
position at the end of the first period (4), of the
“recording” phase (I), and switch u230 being in
its normal closed position, the . electromagnet
165: (Fig. 14) is energised each time the switch
mIIA is closed by cam {14 and the counting
mechanism CMI{ is moved forward one step.

The counting mechanism CM2 is also moved
forward one step (compare also Fig. 20) for each

- incoming -call as switch uI5 is still at a, b and

switch c8 is in its normal closed position so that
electromagnet 1652 is energised each time switch
mIIA is closed by cam [1{4.

The counting mechanism CMS3 is inoperative
during this second periocd (#) of the “recording”
phase (I) as switch ¢i0 is in its normal open
position.

If after using up the ca.pacity of the record.
medium a new call arrives, the apparatus must
be prevented from operating. This is ensured.
since counting mechanism CM2 which has count-
ed the number of incoming calls has reached its

- end position, in which switch ¢1 (Fig. 13) is

85
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position by engaging it in the armature of elec- 78

opened by a feeler such as 16 engaging a groove
such as 15 of the mechanism represented in
Fig. 5, so that the motor M does not start upon

closing of the switch 2! by the calling relay H.

It will be noted that said end position of the
counting mechanism CM2 is however not iden-
tical with its initial position when the apparatus
is ready to record a first incoming call in which
switch ¢1 is in its normal closed position and
the motor may be started.
~ As described hereabove, the cam (15 .on the
disc 113 closes switch m22( immediately after
the disc reverses -its sense of rotation at the
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beginning of the second period (1) of the “re-

cording” phase (I), the first impulse thus pro-

. duced being rendered ineffective on coupling

' quent “reproducing” period (III).

member (§ by appropriate shaping of the cam
202 on shaft 2. Both counting mechanisms CM{
and CM2, however, have alfeady been moved
one step by this first impulse and accordingly
at the end of the last recorded call, have counted
& number exceeding that of the incoming calls
by one. It will be seen subsequently that this
fact is advantageous in the “reproduoing" phase
(III), as is described later.

When now the general control handle U is set

10
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time the coupling member 14 is connected and
locked in its connected position by one arma-
ture-of electromagnet MG2 (Figs. 15 and 15a)
where switch 234 is simultaneously locked in its
closed position. With the motor M running and

-the coupling member 4 connected, the record- -

ing medium is wound back onto reel {12 during
‘this first pericd (3b) of the “reproducing” pha.se
(IID) .

During this period counting mechamsm CMI
is inoperative, switch uclT being opened by set-
ting the general control handle U to its “re-

. producing” position.

to the “intermediate” position (II), the sub-

scriber’s station Y is switched in by switch uf
(Fig. 7 or Fig. 1), being set to b, ¢ where it is held
by the general control handle U during the subse-
. Preferably

15

all the acoustic circuits (Fig. 1) are already con-

nected for reproducing. As mentioned .above,
all these electrical and mechanical conditions
are to be reset to their recording positions auto-
matically by the counting mechanism CM3 after
termination of the first period (4) of the “re-
cording” phase (I), and not by setting the gen-
eral control handle U from the “reproducing”
position (III) to the -“recording” position (I).

from the “intermedate” position (II) to the “re-
cording” position (I) the coupling member {10
and these connections must not be locked in

spectively when setting the general control

"handle U to the “intermediate” position (II),

but they may be locked either on setting the
control handle U to the “reproducing” position
(II) from the intermediate position (II) or on
setting it to the “recording” position (I) from
the “reproducing” position (III) as briefly men-
tioned hereinbefore with reference to the set-

“ting of the gemeral control handle to its “re--

cording” position ).
Whilst the control handle U is in the “inter-
mediate” position (II), all other connections re-

_main the same as they were during the “record-

ing” phase (I). It is, however, advisable to dis-
connect the coupling member (18 (Fig. 12) by

20

- .In order to enable the apparatus to be set back =

30

" their disconnected and.reproducing positions re- *
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Counting mechanism CM2, however, counts
backward during this period- (3b) switch c¢9 be- .
ing in its normal closed position and switch 18
being set to b, ¢ by the general control handle
U (Fig. 14). So each time the switch mIIA is
closed by the cam disc {13 completing one revolu-
tion (corresponding to one -call being wound
back) electromagnet (862 is energised. When
all the recorded calls have been wound back, the
counting mechanism CM2 returns to its initial
position (Fig. 20) thereby closing switch ¢222

" (Fig. 15).

. As soon'as swltch c222 is closed, the electro-
magnet MG2 is energised and releases switches,
#elT and 234 and coupling member (4, which
have been locked by one of its armatures. There-
by counting mechanism CMI is switched in pre- -
paratory to the second period (3) of the “re-
producing” phase (III), the spooling back of the
record medium on reel {12 is terminated and elec-

_tromagnet MG2 is de-energised.

-This electromagnet MG2, however, as already
mentioned, has a second armature which, when
attracted by the electromagnet MG2 shifts the
cam disc 113 to a position where it is locked
against being shifted back and maintains switch
mIIA closed. At the same time switch ¢9 is
opened and switch '¢i0 is closed by sald second

- armature of electromagnet MG2 and both these

setting the general control handle U to the “in- -

termediate” position (II).
the control handle U to its “recording” posi-

. tion' (I), this coupling member is locked in its

disconnected position by the armature of the
electromagnet MGS, simultaneously locking the

switch 236 in its closed position by said arma-"-

" ture wherefrom it is released by counting mecha-
‘nism GM3 closing switch ¢223 at the end of the

. first period (§) of the “recording” phase (I) as

briefly mentioned already hereabove.

Switches ul4, ui5, w16 may be in either posi-
tion during the “intermediate” position of the
general control handle U and all of the count-
ing mechanisms CMI, CM2, CM3 are at rest in
this position (Fig. 20).

When set to its “reproducing” position (III),
the general control handle U sets switches uld

and ui6 to a, b, ¢ and-switch ui5 to b, ¢, opens

the switches 2239, %233, %240 and u243, opens
switch uci? and locks it in its open position
under the control of one armature of electro-
magnet MG2 (Figs. 15 and 15a), and closes switch
u3 (Fig. 13), whereby the motor M is started pro-
vided the switch c6 is also closed.. This occurs

. when at least one call has been recorded, the

counting mechanism CM/{ being then out of its
initial position (compare Fig. 5). = At the same

However, by setting .

switches are locked in their new positions by
the second armature of the electromagnet MG4
(Figs. 15 and 15a). :

By opening switch c¢9, counting mechanism
CM2 becomes inoperative in the subsequent sec-
ond period (3) of the “repreducing” phase (III)
while counting mechanism CM3 which was in-
operative during the first period (8b) with
switch c¢f0 open now becomes operative for the

- second period (3) by closing switch.cl8 as de-

scribed hereabove.

In this second period (3) of the “reproduction”
phase (III), actual reproduction of the individual
calls is effected by depressing the reproduction
key  and thereby connecting coupling mem-
ber i and locking it in its coupling position,

in the armature of electromagnet MG/ (Fig. 15).

Simultaneously switch 228 is closed and locked
in its closed position, in the armature of electro-
magnet MGH.

As. the motor keeps rotating from the begin-
ning of the “reproducing” phase (III), the rec-
ord medium is now wound on reel III. passing
the pick-up (not shown in Fig. 12) for reproduc-
tion (8) until disc {13 has completed one revolu-
tion and by means of cam {13 closes switch
m22l and thus energises electromagnet MGI
(Fig. 15), whereby the coupling member 16 and
the switch 228 are released so as to return to
their dxsconnected and open positions, respec-
tively.

The motor M still keeps rotating and by again
depressing the seproduction key @ the next call




22

is reproduced in the same way as described above.

As switch mIIA has been locked in its closed
position at the end of the first period (3b) of
the “reproducing” phase, in the second period
(3), the counting mechanism CM{ and CM3 are
not moved when the disc 113 completes one revo-
" lution, but switches 232 and 24/, respectively,
are closed any time that the key @ is de-
pressed for connecting the coupling member 16
(Fig. 14). Accordingly, electromagnets 166 and
185, respectively, are energised and the counting
mechanisms CM|1 and CM3 are moved one step
backward and one step forward, respectively,

' 2,284,173

As mentioned hereabove, the switches 9, ci0,

" respectively, have been locked by the second

~ armature of the electromagnet MG2 by engaging

(4

10

(Fig. 20).—Counting mechanism CM2 is inopera- -

tive in this period (3) as already stated here-'

above. :

For repetmon of the reproduction.of a call,
the record medium must first be weund back a
length corresponding to that of the call to be

repeated. This is effected by depressing the

other key @ which connects coupling member
i4 and locks it in its connected position by
the armature of the clectromagnet MG3 (Fig.
15), whereby simultaneously switch 229 is also

locked in its closed position. When the length

of the call has been wound back on reel 112,
disc 113 has again completed one revolution,
and closing the switch m221 energises electro-
magnet MG3, thus releasing the coupling mem-
‘ber 14 and the switch 228 to return to their dis-
connected and open positions, respectively.

.On depressing the repetition key, the switches
231 and 242 of counting mechanisms CMI and
CM3, respectively, are closed (Fig. 14), thus en-

- ergising the electromagnets 165:- and 663, re-
spectively, and causing counting mechanism
CM1 to move forward one step and counting
mechanism CM3 to move backward one step for
each winding back preparatory to a repetition
(Fig. 20).

It will now be clear why it is advantageous for
the counting mechanism CMI to count during
recording (1), a number exceeding that of the
calls recorded by one: As switch Z32 is tempo-
rarily closed by the key of coupling mem-

ber 16 at the beginning of the reprodnuction (3) .

of a call, the counting mechanism CM! has
counted as many calls as have been recorded

it in the second armature of electromagnet MG#4
(Fig. 15). When at the end of the first period

. (4) of the “recording” phase (I) counting mech-

anism CM3 has returned to its initial position
(Fig. 20) and has closed switch ¢223, electro-
magnet MG# is energised and by attracting its
second armature releases the switches c9, ci0,
as already briefly mentioned above.

~ As already described in connection with the
cam 202 on shaft 2, the coupling member (6
would be disengaged immediately after having
been connected when disc 113 reverses its sense
of rotation after winding back (4) preparatively
to recording (I). The same applies. to coupling

. member 16 when the reproduction key is

20

25

‘bers 16 and (4,

depressed for the reproduction of the first call
or for the repeated reproduction of a call, and
to coupling member 14, when the repetition key
@ is depressed for winding back preparatory
to the repetition of the reproduction of & call.
Accordingly these keys @, @ are constructed so
that not only do they lock the coupling mem-
but also maintain them con-
ed so that not only do they lock the coupling

“ members 16 and 14, but also maintain them con-

30°
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when the reproduction of the last recorded call -

has been started. When after reproduction of

this last call the reproduction key is again
depressed, the counting mechanism CM| is again
moved one step so as again to exceed the number
of the calls by one. Accordingly, the counting
mechanism CM{ is brought back to its initial
position and opens switch c6 (Fig. 13 and Fig. 5),
. thereby cutting out the motor circuit.

As the motor circuit is interrupted by switch
c§ when the key for operating coupling
member 16 is depressed after the last call has
been reproduced, the coupling member 16 re-
mains connected and means are provided to dis-
connect it again; a second switch ¢237 is con-
nected in parallel with switch m22{ (Fig. 15),

. which is closed by the counting mechanism CM|
when it is in its initial position.

As switch 228 is closed when ‘the coupling
member 1§ is connected, electromagnet MGH is
energised upon: closing of switch ¢231, whereby
coupling member IG is released and switch 228
reopened.

As soon as the. ﬁrst call is recorded in the next
"recordlng" phase (I), switch ¢2317 is reopened by
counting mechanism CMI lea.vmg its initial posi-
tion (Fig. 20)

W)

nected as long as necessary for the first impulse
of disc 113 to pass ineflectively. This may be
obtained by means of mechanism similar to that
of the button 63 in Fig. 2.

‘When the key @ operating the coupling mem-
is depressed after the last recorded
call has been-reproduced, it does not return to
its initial position because switch cé has opened
the motor circuit and consequently the mecha-
nism similar to that operated by the button 63
in Fig. 2 has come to rest before having released
the key. As with this key @ locked, the switch
232 (Fig. 14) remains closed, a current would

-flow for a considerable time through the coil of

electromagnet 1661, and to avoid this, the switch
232 is constructed so as to be closed only tem-

porarily when the key @ is actually. depressed,

and not when it is released. As already de-
scribed above briefly, the key @ of switch 232
is released by the control handle U when set to
its “recording” position (I) and this is performed
for example by withdrawing a member corre- -
sponding .to member 42 in the arrangement
shown in Fig. 2.

As both coupling members 16 and 14 must not
be connected at the same time, the key @ con-
necting the member 16 is locked when the mem-
ber I4 is connected and vice versa. Simulta-
neously with this locking, a visual signal may be
given to the subscriber. - The key @ connect- -
ing the member (4 must be further locked when.

. the reel 111 is empty, and this may be effected by

means of a feeler or the like which is pressed on
to the drum of the reel 1l by the recording
medium against the bias of a spring.

As mentioned hereabove, switch mIla has been
locked in its closed position by means of the
second armature of the electromagnet MG2 at

. the end of the first period '(3b) of the “repro-

ducing” phase (III) in order to effect the con-
trol of the counting mechanisms CM{ and CM3
by the reproduction key and the repetition key
during the second period (3) of said phase (III).

~ As for winding back (4) the record medium

preparatory to recording (1), counting mecha-
nism CM3 must again work automatically and
switch mIIA must be released prior to the begin-
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ning of the first period (4) of the “recording”
phase (I). ;This may be effected in the embodi-
ment corre?ponding to Fig. 19a, for example, by
setting the'general control handie U to “record-
ing” position (I). ’ , )

- Having described an embodiment of the ap-

paratus in which winding back (4) preparative

to recording is combined with actual recording
(1) in the “recording” phase (I) and winding
back (3D) preparative to reproducing is com-
bined with actual reproducing’ (3) in the “repro-
ducing” phase (III), an embodiment will now be
described in which both winding back periods (4,
3b) are united with the actual reproducing (3)
. to form a “reproducing” phase (III). ‘having
three periods (as shown in Pig, 19b).

The circuit diagrams of the electromagnets of -

this embodiment have been represented . in ‘Fig.

- .going embodiment,

10

16. 'The modifications involved in the circuit -

diagrams of Figs. 13 and 14 as compared to the
embodiment following the system of Fig. 19a
have been indicated by dotted lines and by brack-

- eting references to elements or periods-by or .
~ during which switches are opened or closed,

when such elements or periods differ from those
shown In Pigs. 13 and 14. Likewise in Fig. 20 the
interchanged positions. of the periods. 4 and 6
_ are indicated by bracketed numerals, the altered

* operations of the counting mechanism CM3 be-.

+ing shown in chain dotted lines.

‘When setting the general control handle U in
the new embodiment to its “recording” position
(1), all those changes of connections are estab-
lished which in the embodiment according to

Fig. 19z have been automatically made by the ¢

counting mechanism CM3 at the end of the

. spooling back of the recording medium, prepara-
tive to recording (i) as describéd hereabove;

- All mechanical and electrical elements, how-
ever, which heretofore have been locked in their
“reproducing” position by the general control
handle U when being set to its “recording” posi-

tion (I), or to its “reproducing” position In, .

5o as to be released to pass into their “record-
ing” positions by the counting mechanism CM3,

are now controlled by the control handle U alone .

and it is thus now not necessary to-lock these
‘elements. - It is also not now necessary to lock
" the coupling member ({8 in its disconnected

position as it is now under control of the genera} -

coritrol handle U only, or to lock the connections
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bodiment serves the same purpose as in the fore-
When the apparatus is now set by the general
control handle U to “reproduction” (III), ‘wind-
ing back (3b) of the recording medium is ef-
fected and switches %230, 42331 are opened the
same way as in the foregoing embodiment, so
that, as before, the counting mechanism CMI is
inoperative during this period (8b). .
. The counting mechanism CM2. may be con-
trolled in the same manner as before, or switch

¢ thereof may be normally opén (as indicated
in dotted lines in Fig. 14) and be closed by the

coupling member 14 during the said period (3b).
This. counting mechanism CM2 as before, counts
back during the winding back (3b) of the re-
cording medium preparative to actual reproduc-
tion and terminates this perlod as soon as it has

reached its initial position by closing switch ¢222 -
(Fig. 16) and, switch 234 being locked in its -

closed position for winding back of the recording
medium, electromagnet MG2 is energised and
thereby releases coupling member 14.and switch
234 so that they return to their disconnected

5 and open positions respectively, as with the em-

bodiment previously described. »
The apparatus is now ready for actual repro-
ducing (3) which is effected by depressing the

key @ for the coupling member {6 in the same

way as described with reference to the previous
embodiment. This applies also to repetition

which is effected by depressing the key @ of cou- )

pling member (4. ‘

After reproduction of the last recorded mes-
sage, winding back (4) of the recording medium
is automatically initiated by counting mecha-
nism- CMI{ returning to its initial position. As

‘the motor which has been running since the be-
ginning of the “reproduction” phase (IID) must -
now continue running after terminating the-

~ perlod- (3) of -actiial reducing, for winding back
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which are changed when connecting or’ discon- .
necting this coupling member. The electromag-
net MGS (Figs. 15 and 15¢) and the correspond-

ing switch 236 (Fig. 16) are therefore dispensed
with. .Switch ¢9 of counting mechanism CM2
may be now normally cpen and be closed by the
general control handle U when set to its “record-

- ing” position (I). B

. As in, this embodiment winding back (8) of the
record medium preparative to recording (I) has
already been effected during the last perlod of
the preceding “reproducing” phase (I1), the ap-
paratus is now ready immediately to receive mes-
sages when the general control handle U is set
to its “recording” position (I), the period (1) of
the “recording” phase which was previously the
second period, having  become now the only
period of the “recording” phase, . o

When now a call is made, the counting mech-

anisms CMI and CM2 (Fig. 14) and the mecha-
nism represented in Fig. 12 function in exactly
the same manner as is described above.

- Also the intermediate position (II) ‘in this em-

(4) the recording medium, the counting mecha-
nism CM/{ does not now open switch ¢6 (Fig. 13)
but instead closes switch ¢239 of an electromag-
net MG§ (Fig. 16) an armature of which con-
nects the coupling member {4 and keeps it in its
connected position durlng the winding back
period (4) preparative to further recording.

This electromagnet MG6 replaces the electro-

magnets MG and MGS -of the embodiment
shown' in Figs. 15, 15a¢ and 19a, these electrg-
magnets together with their assoclated switches
280 and 236 and switch ¢18 being dispensed with.
Electromagnet MG6 has also two armatures one

. of which serves to lock and to release the switch

mIIA when in its connected position into which
it, has been brought by the second armature of

- electromagnet MG2 at the end of the winding

Go

back period (3%) preparative to-actual record-
ing (3), the same as in the previous emibodi-
ment. The second armature of electromagnet

MG#é (shown in double lines) serves to connect -
the coupling member 14 and to close the switches

u240 and 4243 of counting mechanism CM3 (Fig.
14) as long as electromagnet MG§

. 'but not to lock them beyond that time. -

This condition ought to be established during B

the third period (4) of the “reproducing” phase
(III) when the recording medium is wound back

preparative fo the “recording” phase (I). THere- -

fore two switches c238 and c233 are arranged in
series, one switch ¢239 being hormally opén and
arranged to be closed by the counting mechanism
CMI when in its initial position after reproduc-

is energised .

tion (3) of the last message, and the other switch
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c223 béing nqrmaliy:closed and arranged to be
opened by the counting mechanism. CM3$ when
returning to its initial position after having

completely wound- back (&) the recording
. \

* " Counting mechanism CM3 in this position also
opens the switch c6 (Fig. 13) which in the previ-
- ous embodiment had been controlled by counting

2,284,178 ' _

locks the cénfrol handle in its actual position.

At the same time a visual signalis given to-the

subscriber for example by connecting a small

. glow-lamp in parallel with the locking circuit.

The invention may also be -applied to. -appa-
ratus for automatically recording and reproduc-

" ing messages the length of which is limited only

mechanism CM{. The switches 213 and c8 may

dccordingly be dispensed with. _
Switch uciT may also be dispensed with since
the second winding back period (4) is now in-

cluded in the “reproducing” phase (III), during
which all the switches -u238, 231, 232 and U233

are open so that no electrical impulses due to the

10

by the capacity of the record medium. -

- In the following such -an embodiment of the

invention is described  in which messages are
recorded in alignment on a medium which may .
be re-generated. ' . .

For recording purposés, the switching in of

‘ "such a device may be effected for example by &

closing of the switch mIIA by the cam 114 on the -

disc 113, can pass through the coils of the electro-
magnets 1651 or 1652 of the counting mecha-
nism CMI. _ R .

In the counting mechanism CM3, however, the

switches u240 and 4243 are now normally open -

(as shown in dotted lines in Fig. 14) and are

closed by the second armature of the electro--

magnet MG§ (Fig. 16). Therefore switch cl®

may also be dispensed.with since the impulses 25

caused by the cam 114 on disc 13 closing switch
mIIA, energise the electromagnet 1863 of counting
mechanism CM3$ only during the winding back
period (4) preparative to the “recording” phase,
when this counting mechanism counts back (as
.shown by the chain-dotted line in Fig. 20).
Switches uci7 and ci® being dispensed with,
and the control of iswitch c9 being altered, the
- second armature (shown in double lines) of elec-
tromagnet MG2: is much simplified as compared
with the embodiment shown in Figs. 15, 15¢ and

calling relay such as H (Fig. 7 or Fig. ), or in

any other suitable manner. .
Switching off of the apparatus is under control

of the calling party. For example, the switch m|

in the motor circuit shown in Fig. 13 may be kept'

closed only long enough after the cessation of the -
calling signal for the distant subscriber to re-

" ceive the request to deliver his message and to
_begin to deliver it. Hereafter the motor circuit
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19a, and serves only to engage switch mIIA in- °

the closed position wherefrom it is not now re-

leased by the general control handle U but by the

first armature of electromagnet MG6 to which it
has been accordingly locked by the second arma-
ture of electromagnet MG2. ’ :

Instead of closing switch mIIA and keeping it
closed by locking the cam disc 113 in its shifted
position, the switch mIIA may be shunted by a
switch (not shown) which is closed and locked
in its closed position by the second armature of

" electromagnet. MG2 by engaging it in the first
armsture of electromagnet MGS by the energising
of which it is released or it may be shunted by
two switches (not shown) one of which is closed
by the counting mechanism CM2 in its initial
position, and the other of which is opened by
the counting mechanism CMI in its initial posi-
tion.

It will be noted that the electromagnet MG
differs from the other ones in that no switch
is provided in series with the electromagnet,
which is locked in its first armature.

In both embodiments of the apparatus as above .

depends on & relay controlled by a relay re-
sponsive to the voice current and sluggish enough
to remain energised during gaps between wor
and syllables. ' -
As the messages to be recorded and repro-
duced are not of uniform length a. metering de-
vice such as the disc 113 of the above-described
embodiment is dispensed with.  Consequently the
counting mechanisms CM{, CM2, and CM3 of the
foregoing embodiments which count the number
of messages of uniform length are replaced by
metering devices which perform a similar func- *
tion, by metering the length of the recording
medium used for recording the total length of all
the individual messages, for ‘regulating the

- amount of winding back of the recording medium

4V
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described, when the messages are recorded in .

alignment, it is advisable to arrange the general
control handle U so as o be rotatable only in one
direction from the “recording” (I) and from the
“reproducing” (III) position. From-the inter-
mediate position (ID), the control handle may
be arranged for setting back to “recording” (I}
position. . ‘ ' :

85

" In the “recording” (I) and in the “reproduc-

ing” (III) positions, the control handle U is also
prevented from being set to .another position

whilst the amplifier of the motor circuit is closed. -

To this purpose an electromagnet (not ‘shown)
is connected in-the amplifier circuit-or in-parallel

thereto, which electromagnet, when energised, %

70

and for regulating the length of recording me-
dium used in reproducing all the messages
recorded.

In the embodiment represented in Fig. 17
metering device MDI corresponds in function

“essentially to the counting mechanisms CMI of

the foregoing embodiments. The function of
counting mechanisms CM2 and CM3 is per-
formed by a simple switch ¢222 arranged in the
circuits of the electromagnets MG3a and MGSa
by the armatures of which the coupling members
14 and 110, respectively, are locked together with
the switches u234 and 2386, respectively, the func-
tion of which latter will be explained hereafter
in greater detail., Metering devices correspond-
ing to the counting mechanisms CM2 and CM3
are accordingly dispensed with. A fourth meter-
ing device MD4 however is also necessary for
measuring the length of each individual message.

In the embodiments now to be described, the
period division of the phase is as shown in Fig.
19a. The description hereinabove, with reference

‘to-the embodiment of the apparatus in which the

individual messages are of uniform length ap-
plies generally to this embodiment also. There
are of course differences due to the fact that the
individual record lengths of the messages in this
embodiment are of different length. The most
important is that in counting, the functions of
the metering devices are now altered to meter
the actual length of the recording medium used
instead of simply counting the number of mes-
sages, as was done by the counting mechanisms
CM|, CM2 and CM3$ in the foregoing embodiment.
To this purpose the metering devices incorporate
electromagnetic clutches which are engaged dur-
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ing t,he individual periods with the reels on whlch
the recording medium is wound.
This is done in the following way: Metering de-

vice MDI which measures forward the length of .

the messages during actual recording (1) and
backward during actual reproducing (3) and
forward again during winding back (3b) for
repetition (3a), must either be coupled alter-
natively to the reels 146, 112, which rotate in
opposite directions during recording (f) and re-

&
apparatus will be disconnected from the’ energis-
ing circuit as soon as the tape is exhausted, for
example by means of a normally closed spring- -
loaded switch (not shown) arranged on the drum
of the tape on which the remaining unperforated
pertion of the tape is wound so as to ‘be opened |

- when the reel becomes empty.

10

producing (3) on the one hand, and during wind-" .

ing back (3b) on the other hand, or when the
metering device MDI! is always coupled to the
same reel, it must be connected thereto by a
gear which appropriately reverses its direction

15

of rotation. In any case, coupling may be effected
by two electromagnetic clutches, the electromag-

nets of which are denoted 304 and 309, respec-
tively, (Fig. 17).
Electromagnet 304 is arranged in serles with
two switches 244 and 4245, switch 284 being closed
while the coupling member 16 is in its engaging
position while switch 245 is controlled by the
general control handle U.
The electromagnet 365 has associated therewith
three switches 248, 247 and u248 of which 246
and 247 are connected togéether at one side and
each is in series with switch u248. Switch 246 is
closed when coupling member {4 is connected by
. the key @ only but not when it is connected by
the general control handle U and switch 247 is
closed when coupling member 16 is connected.
Switch 2248 is controlled by the general control
handle U.
The metering device MD4 may consist for ex-
ample of a tape of insulating material which is
wound to-and-fro by a pair of reels (not shown)
at a speed which is proportional to the speed of
the recording medium. This tape is perforated
by an electro-magnetically operated punch (not
shown) . .the circuit for the magnet of which is
closed by the relay for breaking the motor and
amplifier circuits each time a message is termi-
nated. Alternatively, perforations may be made
each time a call signal arrives by energising said
- electromagnet, during the recording phase (I),
by closing a switch operated by the calling relay
H (Fig. 7 or Fig. 1), and moreover a final perfo-
ration is made on the temporary closing of a
separate switch in parallel with that operated by
relay H, by the control handle U when passing

" from the “recording” position (I) to the “inter-
mediate” position (II).
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The tape of metering device MD4 is accord-
ingly wound in the same direction as the record-

ing medium during actual recording (i) and

winding back (3b) for reproducing, but may be:
at rest during winding back (4) for recording.
The reels on which tape are wound are therefore
detachably coupled to the reels {11, 112, on which
the recording medium is wound by two electro-
magnetic clutches, the electromagnets 306 and
307 of which are connected as shown in Fig. 17.
.- One electromagnet 306 of the metering device
MDA is arranged in series with a switch 249 which
is closed when the coupling member 18 is in its
connecting position. The cther electromagnet .
307 is arranged in series with the two switches
250 and 251, of which switch 250 is closed when
the coupling member {4 is engaged and switch
1251 is'controlled by the general control handle U.

- As regards the motor and amplifier circuits

. for this embodiment, these are the same as shown
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in Fig. 13. The branch circuit containing the

‘switches &1, m{, ¢T must however be arranged in

a different manner but includes switch ¢1- which
is opened by the metering device MDi when the
capacity of the recording medium becomes €X-
hausted.

Switch ¢6 is again opened by the metering de-
vice MD{ when returning to its initial position
after all the messages recorded have been repro-
duced. Means however must be provided for
cpening the switch ¢6 rapidly as this sw1tch is
somewhat heavily loaded. '

A series of electromagnets MGI, MG3a and’ .
MGba (Fig. 18), the function of which essen-
tially corresponds to those shown in Figs. 15 and

. 18, are associated with the metering devices in _

this embodiment.
Electromagnet MG is arranged in series with
a switch 228 which is normally opened and is

. locked in its closed position only when the cou-
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An electric feeler of switch ¢c22{ (Fig. 18) may .

-slide on the tape so as to make contact with a
conductive support for said tape as soon as a
perforation in the tape passes under said feeler,
which may be arranged either in front of the
perforating mechanism which is at the side of
the reel of said tape which corresponds to reel
112 of the recording medium, or the feeler may
be moved into its operative position by the gen-
eral control handle U when set to “reproduction”
(II1) only.
" As the said tape may be very thin and moved
at a very low speed, it may serve for several series
of reproductions, and it is not necessary to wind
it back after one of said series has been com-.
. pletely reproduced so that its unperforated por-
tion is available for the next series of messages
-to be recorded. The available space on the tape
is preferably indicated to the subscriber in a suif-
able manner so as to provide a warning enabling
the tape to be changed when necessary. How-

pling member 16 is locked in its connecting posi-
tion, by the armature of the electromagnet MG{
s0 that coupling and switch are released to-
gether upon energization of said electromagnet.
Another switch c221 arranged in scries with
switch 228 is controlled by the feeler of ‘the me-
tering device MDA4 sliding on the perforated tape. -
Electromagnet MG3c is arranged in series with -
two switches 229 and 4234 which are arranged
in parallel to one another, switch 229 being nor- -

- mally open, and locked in its closed position by

a0
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the armature of electromagnet MG3a only when
the coupling member 14 is closed by the key
@ but. not when closed by the general control
handle U. Switch 229 is in series with switch
c221 which has been described already in con-
nection with switch 228.

Switch 42234 which is to be locked in its closed
position by the armature of electromagnet MG3a
only when the coupling member 14 is locked in
its connecting position by the general control
handle U and not when connected by the key
@, is in series with the switch ¢222 which is™
controlled by the feeler on reel t11 so as to be held
open against the bias of a spring as long as there
is any recording medium wound on the reel (11,
and closed only when it is empty. Thus the re-

ever, if this warning should be overlocked, the 75 cording medium itself acts as a metering device.
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Tn parallel with the circuit of switch 1234 of
the electromagnet MG3a is connected to switch
€222 another circuit containing in series the clec-
tromagnet MGSa and the switches 236 and u238
of which switch 236 is normally open ‘and is
locked in its closed position only when the cou-
pling member 110 is locked in its disengaged po-
sition by the armature of electromagnet MG5a
so that both are released as soon as this electro-
magnet becomes energised. Switch 4238 is con-
trolled by the general control handle U,

As above stated this embodiment operates in
- conformity with the system represented in Fig.
- 19a.'

Accordingly, when the general control handle
U is set to its “recording” position (I), winding
back (4) preparatory to actual recording (1) is
initiated as the first period of the “recording”
phase; the motor M is started by the closing of
switch u13 (Fig. 13), coupling member 14 Is en-
gaged and locked in its engaged position by the
armature of electromagnet MG3a (Fig. 18) and
concurrently the switches 250 (Fig. 17) and u234
(Fig. 18) are closed and locked in their closed
positions by the armature of electromagnet
MG3a and coupling member (10 which was dis-
connected on setting of the general control han-
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dle U to its “intermediate” position (II) is now

locked in its disconnected position by the arma-
ture of the electromagnet MGSa,

With the motor running and coupling member
t4 engaged, the recording medium is wound back
onto reel 112 (Figs. 12 and 12a).

Metering device MDI is inoperative during this
period (4) (compare Fig. 20) for the following
reasons: on the one hand, closing of switch u24%
is ineffective on electromagnet 304 (Fig. 17),
since coupling member 16 is disconnected and
accordingly switch 244 is open during this period
(4): on the other hand, switches 246, 241 and
u248 of electromagnet 308 are all in their open
positions.

As winding back of the used up portion of the
insulating tape is not necessary before starting
a new “recording” phase, metering device MDA
is rendered Inoperative during this period 4,
switch 249 in the circuit of its electromagnet
clutch 306 being in its normal open position and
closing of switch 250 being ineffective with switch
1251 open in the “recording” position (I) of the
general control handle U.

When in the course of winding back the re-
cording medium, the reel {11 therefor (Figs. 12
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(D) .is thereby terminated and the apparatus is
now ready to record incoming messages. A call-
ing relay similar to relay H (Fig. 7 or Fig. 1) or
any suitable known form of.calling relay may
serve to start the motor M and, with the cou-
pling member (18 is in its connected position, to
initiate all operations controlled by the control
shaft 2 as fully described with reference to the
foregoing embodiments. :

As the length of the messages to be recorded

is not now dependent on an automatic device
such as the disc 113 (Fig. 12) each individual
recording is terminated by the relay responsive
to the voice current. '
- As already briefly described above, the circuit,
of a punch operating electromagnet (not shown)
is temporarily closed either by the calling relay
or by the relay (not shown) responsive to the
voice current so as to perforate the insulating
tape of the metering device MDA either at the
beginning or at the end of a message respec-
tively. .

The metering devices operate during actual re-
cording (i) in the following manner:

Switch #2485 being in its closed position since
the beginning of the “recording” phase (I) and
switch 244 being closed on coupling member 16
being engaged by the control shaft 2 after a pre-
determined number of revolutions of the motor
M (in the same manner as described with refer-
ence to the other embodiments), the electro-
magnetic clutch 304 is energised and connects
the metering device MDI to the reel (I of the
recording medium which is now driven through
the coupling member 18, so as to meter forward
the length of the recording medium used up for
recording.

Switch u248 is in its normal open position, the

. ¢ther electromagnetic clutch 305 of this metering .

device is switched off, so that the closing of
switch 247 is ineffective in this period (1),
- As soon as the recording medium begins to be

" wound on reel 111, switch €222 immediately re-
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turns to its open -position so as to be ready for
temporary closure again as soon as the reel (11
becomes empty again when the next winding
back is completed.

With coupling member 16 engaged, switch 249
in the circuit of the electromagnetic clutch 306
is closed -and accordingly metering device MD4
is coupled to reel {11 so that the insulating tape
is wound in the same direction as the recording

- medium. Electromagnet 307 is ineffective with

and 12a) has become empty the hitherto open

_switch ¢222 is closed, Consequently with switch
234 being still locked in its closed position by
the armature of electromagnet MG3a this elec-
tromagnet becomes now energised and releases
coupling member 14 and switch u234 so that they
return to their disconnected and open positions,
respectively. - )

Coupling member 110 for the control shaft 2
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' (Fig. 12) has been locked in its disconnected

position on the general control handle U being
set to its “recording” position (I), by the arma-
ture of electromagnet MGBa (Fig. 18). Now
with switch 236 also locked in its closed position
and switch 4238 having already been closed by
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the general control handle U at the beginning of

the “recording” phase (I), said electromagnet
MGSa also becomes energised upon closing of
switch ¢222, so as to release the coupling mem-
ber 110 and switch 236 to return to their con-
nected and open positions, respectively.

The first perlod (4) of the “recording” phase

75

both switches 250 and u251 open during this
period (). )

The coupling member 16 may, for example, be
disengaged at the termination of a call, due to
the falling off of the voice controlled relay. For
this purpose an additional contact may be pro-
vided on this relay which energises the magnet
MG when the relay falls off, '

This cycle of operations is repeated every time
an incoming message is recorded.

As "already briefly described above, the ap-
paratus is automatically switched off when the
total capacity of the recording medium has been
exhausted. This switching off may be effected
by a switch (not shown) arranged on the drum
of .reel 112 (Figs. 12 and 12a), which switch is
held in its closed position as long as there is any
recording medium available on said reel 112 but
is opened under the bias of & spring as soon as it
is no longer depressed by the recording medium.

Before the total capacity of the recording
medium has been exhausted, the apparatus is
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ordinarily switched off to terminate the “record-
ing” phase (I), by setting the general control
handle U to its “intermediate” . position D)

whereby all the changes of connections are ef--

fected which have been fully described with ref-
erence to the foregoing embodiments, and par-

- ticularly, the coupling member 110 is set to its’

disconnected position where it is locked by the -

armature of electromagnet MG§a when the gen-

eral control handle U is moved to its “retord-

. ing” position (I) as already mentioned herein-
before. - Moreover in order to perforate the in-
- sulating tape of metering device MD# at the be-
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winding-of the recording medium onto reel 111
for reproduction as follows:— e
Electromagnet. 304 of metering device MDI—

.18 inoperative with switch %245 open, electro-
-magnet 385 is energised by a current passing

by way of switches 248 and 241, so as to couple _
the metering device MD! to the reel 142, now
rotating in-the reverse direction. B i
_-Metering device MD4 is coupled by electro-
magnet 306, (being energised with switch 249
closed) to the forwardly rotating reel 111 of the
recording medium. [Electromagnet 307 is inef-

. fective with switch 250 being open. As soon as a

“ginning of the recording of each incoming mes- -

sage, & second switch (not shown) shunting the
switch of the punch operating electromagnet,
which is operated by the calling relay H (Fig. 7
or Fig. 1), is temporarily closed by setting the
general control handle U to its “intermediate”
position so as to perforate the insulating tape of
the metering device MDA once more at the end
of the last recorded message.

When now the general control handle U is set
to its “reproducing” position (II) all the
changes of connections are effected as described

with reference to the foregoing embodiments

when initiating the first period (3b) of the “re-
producing” phase (III). Particularly, the cou-

- pling member {4 is engaged and is locked together
with the switch u234 (Fig. 18) in the engaged
and closed position respectively, by the arma-
ture of electromagnet MG3a. Moreover in the
present embodimentf by setting the general con-
trol handle U to its “reproducing” position (III),
the switches u245 (Fig. 17), and %238 (Fig. 18)
are opened and switches %248 and u251 (Fig. 17)
are closed. v )

Switches 246 and 250 are closed when coupling
member i4 is connected as above described.

- When now during the first period (3b) of the
“reproducing” phase (IIT), the recording medium
is wound back preparatory to actual reproduc-
tion, the mete! "devices operate as follows:.

Metering device MDI is inoperative due to the
following réasons: switches 244 and %245 of elec-
tromagnet 308 are both open. Closing of switch
u248 in the circuit of electromagnet 308§ is in-
effective since switch 248 is open, being closed
only when the coupling member {4 has beén con-
nected by the key @, which coupling member
however, has been connected this time by the
general control handle U, o

With switch 249 open and switches 250 and
1251 closed the metering device MDA is also cou-
pled with the reel 1{{, so that its associated in-
sulating tape is also wound back. :

As however switch 229 s open, coupling mem-

-
@

perforation in the insulating tape passes under
the contact feeler of switch c22i (Fig. 18) how- .
ever, electromagnet MG1i is energised by 8 cur- -

" rent passing the closed switch 22§ whereby the

20

coupling member 1§ and switch 228 are released
50 as to return to their disconnected and open .
bositions, respectively. By again depressing the
key of the coupling member i6, reproduc-
tion of the next recorded message is started in
the same way as described hereabove.

For repetition of the reproduction of an in-
dividual record, the key @ for the coupling
member {4 must be depressed so that this cou-
pling member is locked in its engaged position

“and the switches 229 (Fig, 18) and 246, 250
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(Fig. 17) are locked in their closed positions by
the armature of electromagnet MG2a. o
As the motor keeps rotating, the reel 112 is
now driven so as to wind back the recording
medium. . : . :
The metering device MD{ meters forwardly

the length of the wound back portion of the re- .

cording medium in the same manner as in the
first period (3b) of the “reproducing” phase
(IIT).  Metering device MD4 also meters back- .

- wardly, but as coupling member {4 has not been .

4.
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connected by the general control handle U
but by the key @ of coupling meinber 14,
switch 229 (instead of switch u234) is locked in
its closed position by the armature of "electro-
magnet MG3a. Accordingly as soon as switch -
€221 is closed when a perforation in. the in-
sulating tape of the metering device- MD4 passes

-. under the contact feeler, electromagnet MG3a

is energised so as to release the coupling mem-
ber 14 and switch 229 from their connected and
closed positions respectively, so- that winding

back of the recording medium is stopped.

By repeatedly depressing the key @ of ‘the

: coupling member 14, winding back may however.
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ber {4 having been connected by the general

control. handle U and not by the key @, the
electromagnet MG3a is not energised upon clos-

ing switch ¢221 and winding back (3b) prepara-"

tory to reproducing, is completed without inter-
suption. - As soon as reel {1 has become empty,
however, switch ¢222 is closed, electromagnet
MG3q is energised so as to release the coupling
- member 14 and switch u234 to return to their
* disconnected and .open. positions, respectively.
The second period (3) of the “reproduction”
phase (III), namely actual reproducing, is start-
ed by depressing the key of the coupling

a5
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member i8 whereby this coupling member is

locked inits engaging position by the armature

of electromagnet MG{ together with switch 228

(Fig. 18) and switches 244 and 247 (Fig. 17).

be extended to any earlier record. Repetition

is initiated upon depressing the key @ of coupling

member 8. : .
When all recorded messages have been” re-
produced, reel 111 has again become empty and
accordingly switch ¢222 is closed and switch
4234 being closed again energises the electro- -
magnet MG3a so as- to release coupling mem-
ber {4 and switch 4234 to return to their dis-
connected and open positions, respectively. - )
_The feeler on reel 11 which controls the
switch ¢222 also opens the switch ¢8 (Fig. 13)
Wwhich during the “reproducing” phase (IfI) is -
of no effect as switch %138 is not closed, but
which during the “recording” phase (I) opens
the motor circuit at the end of the winding
back (4) preparatory to recording (1). -
. In the present embodiment, the motor circuit
Is'opened at the end of the reproduction of the
last call and not as in the case of the two pre-
viously described embodiments, when the cou-

The metering devices operate now during 75 pling key is again depressed after the re-
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production of the last call. In order that the
last call recorded may be reproduced repeated-

3,984,173

1y with the present embodiment also, switch c§

which cuts out the motor circuit is shunted by
a switch ¢8b (represented in dotted- lines in Fig.
'13), which is closed during depression of key
® actuating coupling member (4.

The insulating tape which according to this
embodiment is perforated in conformity with
the calls made, may alternatively be pre-perfo-
rated at intervals corresponding to the duration
of normal calls so that the present embodiment
involves & prescribed duration of call, provided
that the coupling member 18 is also locked in
engagement by a cam oOr other device on the
control shaft 2 for recording, and switch 228 is
simultaneously closed
. reference to another embodiment.” In this case
the tape of the metering device MD4 may be
permanently coupled to the spools i1, 112 or an

endless insulating tape may be used which may-

always run in the same direction or it may be
reversed together with the spools it or ft2,
The metering device MDI and the feeler con-
trol of switch ¢222 may be designed as described
in connection with the present embodiment or
they may be replaced by counting mechanisms
CMI, CM2 and CM3 as denoted in connection
with a foregoing embodiment and in.such case
derive their control from the metering device
MDA4 in the same manner as in the previous em-
bodiment the control was derived from the cam
disc (13. ’ ) :
. Several embodiments of the invention, in

which messages are recorded in alignment on & =a:

regenerative medium have been described. With
slight modifications, however,
also be adapted for use with a record medium
which is not to be regenerated in the apparatus.
In such an apparatus recording (1), winding-
back (3b) for reproduction, and reproduction (3)
are necessary as in the foregoing embodiments,
so that there are no differences in connection
with - the counting mechanisms CM{ and CM2
(Fig. 14). , . g
A difference consists in that the record medium
is not wound back when reproducing is finished,
but recording is continued from the place at
which the last record ends. Accordingly the

spooling back period (&) preparatory to record- :

ing (1) is eliminated from the ordinary. cycle of
operations. ;

After reproduction of the last recorded mes-
sage,
tioned with respect
the beginning of the unused portion of the
medium, and the counting mechanisms CM{ and
CM2 have returned. to their initial positions.
When now a new period of actual recording (1)
is started, counting mechanisms CMl and CM2
start counting again from their initial positions
and the subsequent winding back (3b) prepara-
_ tory to reproducing, is switched off by counting
_mechanism CM2 as soon as this has returned to

its initial pcsition,
ginning- of the recently recorded series of mes-
sages. :

Spooling back is effected only when all the
recording medium has been used up. Itis prefer-
able to wind back the medium before exchanging
so that only one spool has to be exchanged.
“Therefore. the. counting mechanism CM3 during
actual reproducticn (3) registers all the mes-
sages recorded on the medium actually in use
and when switch uif (Fig. 11) is set to b, ¢ for

as above described with

the apparatus may -

the recording and pick-up means are posi--
to the recording medium at.

which corresponds to the be-
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medium changing (IV), (preferably by pushing
a separate key not shown) then the courting
mechanism CM3 counts back all the calls wound
back and switches-off the apparatus when it has
reached its. initial position. Switch c1 is opened
by the counting mechanism CM2 reaching -its
end position when the capacity of the medium
is exhausted. ‘ -
Various changes may be made in the detalls
disclosed in the foregoing specification without

" departing from the invention or gacrificing the

advantages thereof. :

- We claim:

1. In apparatus for recording telephone mes-
sages in a subscriber’s absence and for subse-
quently reproducing such messages in combina-
tion, a single control handle for controlling said

apparatus and having a plurality of operating
‘positions,

a plurality of means controlled by said
control handle for connecting the apparatus to.
a telephone line and preparing the. apparatus

‘for incoming messages, for disconnecting the

apparatus from the telephone line and connect-
ing a telephone instrument to said line, and for
reproducing recorded messages while the appa- -
ratus is disconnected from the telephone line,
the operation of said apparatus being divided
into periods during which actual recording and
actual reproducing take place, periods during
which preparation for recording and prepara-
tion for reproducing are effected and periods of

* rest, said pericds being grouped together into
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three adjacent phases, a recording phase, an in-
termediate phase and & reproducing phase, in
such manner that the control handle when set

to any of its positions terminates one phase
and simultaneously initiates an-adjacent phase,

a metering device adapted to limit the operation
of the apparatus during recording and reproduc-
tion, and during preparation therefor to steps
of predetermined length, counting mechanisms
adapted to count the number of messages
recorded, reproduced and repositioned during
preparation for recording and reproducing and,
on reaching predetemined settings, to change
the mechanical and electrical connections of the
apparatus, thereby automatically terminating
periods other than the last one of a phase or.
initiating’ periods other than the first one of a
phase. . .
2. In apparatus for recording telephone mes-
sages in a subscriber’s absence and for subse- -
quently reproducing such messages, in com-
bination, a single ccntrol handle for controlling
said apparatus and having a plurality of operat-
ing positions, a plurality of means controlled by
said control handle for connecting the apparatus
to a telephone line and preparing the apparatus
for incoming messages, for disconnecting the
apparatus frcm the telephone line and connect-
ing a telephone instrument to'said line, and for
reproducing recorded messages while the appa-
ratus is disconnected from the telephone line,
the operation of said apparatus being divided

into periods during which actual recording and

actual reproducing take place, periods during
which preparation for recording and prepara-
tion for reproducing ‘are effected and periods of
rest, said periods being grouped together into
three adjacent’ phases, a recording phase, an -
intermediate phase and a reproducing phase, in
such a manner that the control handle when
set to any of its positicns terminates one phase
and simultaneously initiates an adjacent phase,
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metering devices, one of which is adapted to
meter - the length of the individual messages
recorded, reproduced and repositioned during
preparation for repetition, and the other (MDI{)
of which is designed to cumulatively meter the
length of the messages recorded, reproduced and
repositioned during preparation for 'repetition,
and, on reaching a predetermined setting, to
change the mechanical and electrical connec-
tions of the apparatus, thereby automatically
. terminating the period of actual reproducing, a
recording medium and a switch which is nor-
mally held open by the recording medium it-
self and is closed thereby at the ends of the
periods of preparation for recording and prepa-
ration- for reproducing so as to terminate said
periods.

3. Sound recording and reproducing appa--

ratus whereby telephone messages may be
recorded in a subscriber’s absence for subse-
quent reproduction comprising in combination,
means for recording and reproducing messages
including a record- carrier, and a single control
handle for connecting the apparatus to a tele-
phone line, and for effecting -all the necessary
mechanical and electrical changes whereby the
means for recording and reproducing, and the
record carrier are asutomatically brought into
‘their correct relative positions for recording,
and for reproducing from the earliest recorded
message hot previnusly reproduced.

4. Apparatus according to claim 1, comprising
-recording and reproducing devices including a
recording medium and in which the phases of
operation initiated by setting the control
handle to its recording and reproducing positions
are each subdivided into at least two periods,
during the first of which periods the recording
medium and the recording or reproducing de-
vice are positioned with respect to one another,
preparatory to actual recording or actual re-
producing, respectively, and during a second of
which periods, the actual recording or actual
reproduction takes place.

5. Apparatus according to claim 2, compris-
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' 8. Apparatus according to -claim 2, compris-
ing a key for initiating during the reproduction

phase each step subsequent to the first one in- -

dependently.

9. Apparatus according to claim 2 in which
the metering device, which meters the length
of individual messages recorded, . comprises
means for stopping reproduction when the
length of the reproduction is equal to the length
metered.

. 10, -Apparatus according to claim 3, compris- -
ing devices for positioning the reproducing
means for reproduction of the next message and
means for effecting repetition of a message by
rendering said devices inoperative.

11, Apparatus according to claim 1, in com- )
bination with a device adapted to measure the
total length of all messages recorded by count-
ing the number thereof, to regulate the read-
Jjustment preparatory to the actual reproducing

period, and to terminate this readjustment peri-
od when the readjustment is equivalent to the
total length of the messages recorded.

12, Apparatus according to claim 1 in com-
bination with a.counting mechanism, which 1s
arranged to count the total number of all mes-
sages reproduced and to deduct therefrom the
number of messages repeated, and to control
the readjustment period prior to the next actual
recording and to terminate this readjustment
period when the number of messages counted is
equivalent to the number of messages repro-
duced.

13. Apparatus according to claim 1, in which
a counting mechanism serving to count the re-
corded messages during recording is -arranged
to render the apparatus inoperative to recelve
the next message, as soon as the counting mech-
anism has reached its maximum position, cor-
responding to the maximum capacity of the
record medium, . _

14, Apparatus according to claim 1, compris-

" ing a recording medium’ adapted to record mes-

45

ing recording and reproducing devices including -
a recording medium and in which the phases of -

operations initiated by setting the control han-
dle to ifs recording and reproducing positions
are each subdivided into at least two periods,
during the first of which periods the recording
' medium and the recording or reproducing de-

E vice are positioned with respect to one another,
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preparatory to actual recording or-actual re- .

-producing, respectively, and during a second of
which periods, the actual recording or actual
reproduction takes place.

6. Apparatus. according to claim 1, compris-
ing recording and reproducing  devices including
a recording medium and in which the phase of
operations initisted by setting the control han-
«dle to its reproducing position is subdivided. into
at least three perlods, during the-first of which
‘periods the recording medium and the repro-
-dueing device are positioned with respect to
one another preparatory to actual reproduction,

during -the second of which periods, the actual.

reproduction takes place and during the third
- of which periods the recording medium and the
recording device are positioned with respect to
- one -another preparatory to actual recording.

7. Apparatus according to claim 1, compris-
ing a key for initiating during the reproduction
phase each step subsequent to the first one in-
dependently. .
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sages in alignment, & plurality of reels for wind-

" ing thereon and unwinding therefrom said record

medium, comprising a switch in the motor cir-
cuit and spring-loaded feeler arranged to. open
sald switch when that reel, on which the record
medium is wound during readjustment, is empty.

15. Apparatus according to claim 2, comprising
a recording medium adapted to record messages.
in alignment, a pluraiity of reels for winding
thereon and unwinding therefrom said record
medium, comprising a switch in the motor cir-
cuit, and spring-loaded feeler arranged to open
said switch when that reel, on which the record
‘medium Is wound during readjustment, is empty.

16. Apparatus according to claim 1, comprising
a motor, a recording medium, a coupling member

.for coupling the recording medium to the motor,

manually operable keys for actuating said cou-
pling member for the reproduction of & message
and for readjustment preparatory to its repeti-
tion, respectively, and a metering device for dis-

_ connecting said member.

65

70

£

17, Apparatus according to claim 1, comprising

a driving motor, & recording medium adapted to
be unwound and wound back, a coupling mem-
ber for coupling the recording medium to said
motor, control means for actuating said coupling
member for recording, reproducing and wind-
ing-back an individual message, and a metering
device for disengaging said coupling member.

. 18, Apparatus according to claim 1, comprising
an electric circuit, an electromagnet having an
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armature in said circuit,- & coupling member
locked to said armature in its connecting posi-
tion, a switch in said circuit, and & metering
device adapted to close said switch whereby to
energize satd electromagnet and to release said
coupling member.

19. Apparatus according to claim 2, wherein
one of the metering devices comprises an insu-
lating tape pre-perforated at distances corre-
sponding to equal lengths of messages, and two
spools supporting said tape, said apparatus fur;
ther comprising a record medium and spools sup-
porting saild record medium, said first-named
spools being adapted to be alternatively coupled

to said last-named spools, so that the tape is.

wound forwards for recording and reproducing
and is wound backwards for readjustment, and
a switch adapted to be closed by the metering
device each time that it is passed by a perfora-
tion in said insulating tape. - '

20, Apparatus according to claim 3, comprising

a record medium, a motor for actuating said
medium zones of conductive layers provided on
that side of said medium which is not recorded
on, and a switch adapted to be closed by said
Zones for disconnecting the record medium from
the motor. .
21, Apparatus according to claim 3, compris-
ing two counters each including a ratchet wheel,
.an electromagnet ‘and a pawl! adapted to be
operated by said electromagnet and to rotate

said wheels stepwise in the same direction.

92. Apparatus according to claim 3, compris--

ing ‘a motor, two electromagnets connected in
parallel with one another and including an ener-
gizing circuit, a switch in said circuit and adapted
to be closed by said motor, and another switch
controlled by the general control handle during
recording and reproducing, respectively, and pre-
vented from closing during repetition, for alter-
natively switching in said electromagnets.

23. Apparatus according to claim 3, compris-
ing a motor, an electromagnet including an ener-
gizing circuit dnd a switch in said circuit adapted
to be closed by said motor, another switch
adapted to be closed by the general control
handle for switching in said electromagnet dur-
ing reproduction, and a third switch arranged

in series with said second switch and adapted to.

. be-opened during repetition.

24, Apparatus-according to claim 3, compris-
ing recording means and pick-up means provided
separate from one another, the first being opera-
tive only during recording and the other only
during reproducing, a single rezenerative record

medium and record effacing means preceding

said recording means.

25. Apparatus according to claim
rceording means and pick-up means provided
separate from one another, the first being opera-
tive only during recording and the other only
during reproducing, a single regenerative record
medium and record effacing means preceding
said recording means, the record medium com-

_prising longitudinal zones of magnetizable mate- -
rial embedded in a broad band of non-magnetiz-.

able material, so as to form parallel zones..

26. Apparatus according to claim 3, compris-
ing recording means and pick-up means provided
separate from one another, the first being opera-
tive only during recording and the other only
during reproducing, record effacing means pre-
" ceding said recording means, and several mag-
netizable wires being arranged side by side so as
to form parallel record media. . :
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27. Apparatus according to claim 3, wherein
two record media are arranged to be completely
recorded on alternatively so that each is ex-
changeable independently of the other, the phase
being completed when both record media are
completely recorded on, two different switches
being connected in parallel with one another,
two separate and similar cams one of which cor-
responds to the one carrier band and the other
to the other band, and extensions on said cams
for controlling said switches.

28. Apparatus according to claim 1, compris-
ing a. motor, an amplifying device including am-
plifier valves, said valves including plate circuits,
and a retarding relay for preventing the motor
from being started prior to heating up of said
valves connected with one of said plate circuits.

29. Apparatus according to claim 1, wherein
the counting mechanism. comprises a counter
and four switches, said switches being connected
in an energising circuit in series with a switch -
which is permanently closed only during an actual

" reproducing period, a cam disc 4 temporarily
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closing said switch during the other periods, said
four switches being arranged in two pairs, one of
each pair being controlled by the general con-
trol handle so as to be closed during recording
and opened during reproduction, and the other
of each pair each being controlled by a separate
manually operable key, one pair of said switches

‘being connected in series with an electromagnet

- arranged on energisation to move a counter of
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the counting mechanism one step forwardly, the
other pair of said switches being connected in
series with an electromagnet arranged on ener-
gisation to move the counter of the counting
mechanism one step backwardly, a switch in the -
energising circuit being set by the general con-
trol handle for connccting the first electromag-
net to the energising circuit only during record-
ing, and for connecting both electromagnets to

- the energising. circuit during reproducing, and a

3, comprising
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further switch connected in the energising ¢ircuit
in series with said switch which is opened only
during the two periods of readjustment of the
recording medium. -
30. Apparatus according to claim 3, compyis-
ing a pick-up means, an abutment, and a step-by-
step gear, and wherein a counting mechanism is
provided which comprises a spring biased toothed
wheel having an extension and being permanent-
1y coupled to the pick-up means so that during
recording its spring is loaded and said extension .
is moved away from said abutment on which it
bears in the initial position of the counting mech-
anism, and to which it is returned by the bias
of the spring when the recording and pick-up .
means is disconnected from said step-by-step
gear, thereby readjusting the recording and pick-
up means with respect to the recording medium.
31. Apparatus according to claim 1, compris-
ing two electromagnets including armatures and

"wherein one of the counting mechanisms in its

initial position closes a switch in the circuit of
said electromagnets. by the armature of one of
which a coupling member is locked in its con-
necting position for readjusting preparatory to
record'ng, and in the armature of the other, a
further coupling member and all connections of
the electro-acoustic circuits are locked in their
positi_ons for reproduction, two switches connect-
ed in series one with each of the electromagnets
being normally open and being closed by levers .
retaining the coupling members in their con-
nected and disconnected positions, respectively.
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32, Apparatus according to claiin 1, wherein
in one of the counting mechanisms, four switches
connected together on one side are connected-on

that side in series with a switch, which is per- -

manently closed during the actual reproducing
period only and is temporarily. closed by the me-
tering device defining the length of an individual
message, during the other periods, which four
switches are arranged in two pairs one of each
pair each being controlled by the general control
handle so as to be closed during reproduction,
and the other of each pair each being controlled
by a separate key, electromagnets for actuating
the counter forwardly and backwardly, respec-
- tively, being each connected in series with one
pair of said switches, and a further switch being
set by the general control handle so as to connect
one electromagnet only during recording and to

connect both electromagnets during reproducing -

to a switch in series with said switch, this switch
being opened during recording and during read-
Jjustment for reproduction. .

33. Apparatus according to claim 3, wherein
two record media are arranged to be.completely

recorded on alternatively so that each is ex- .

changeable independently of the other, the phase
being completed when both record media are
completely recorded on. :

34. Apparatus according to claim 33, compris-

, ing pick-up means and recording means includ-
ing at least one record medium on which the.

messages are recorded in parallel tracks, the rec-
ord medium being wound forwards once during
each actual recording period and during each ac-

tual reproducing period, the recording and pick- .-

up means being moved at the end of each period

- transversely of the record medium over a dis-
tance corresponding to the space between two
adjacent tracks, which spaces are all equal except
when passing from one band to the other, and a
cam for producing said transverse movement
comprising two spiral portions having a steeper

- portion for effecting the passage of the recording
and pick-up means from the band to the other
one.

three electric current branches are arranged in
parallel with one another, cne for use during re-
cording, one for use during reproducing and one
for use during readjusting, readjustment prepara-
tory to recording. being combined with recording
in a single “recording” phase.. ‘

36. Apparatus according to claim 1, in which

35. Appaf.ratﬁs according to claim 1, in which

]
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therefrom, a switch controlled by said relay which
when closed causes an engaged signal to be com-
municated to the calling subscriber, by connect-
ing-an exchange line wire to an earth wire, pro-

~ vided that a further switch controlled by the op-

erating motor and arranged in series with the
first-named switch is closed, a still further switch
being arranged in series with the aforementioned
switches and a speed control device such as a
centrifugal governor for controlling said further
switch, so as to keep said further switch closed
as long as the speed of the operating motor is
maintained normal. .

39. System according to claim 37, comprising
an amplifier having an input valve and a g1,
and in which modulated currents from the ex-
change line are conducted through shunt to the
grid of the amplifier input valve, whereas the di-
rect current from -the exchange line passes -
through a choke, and a potentiometer for cou-
pling the amplifier input to the shunt circuit. -

40.. System according to claim 37, having a fur-
ther switch in the exchangé line cireuit and
speed controlled means adapted to keep said fur-
ther switch closed as long as the speed of the
operating motor exceeds a predetermined value.

41. System according to claim 37, in which a
switch is arranged to be opened after a prede-

- termined number of revolutions of the operating

motor during a further predetermined number of
revolutions, said switch being shunted across a
signalling device, whereby the sound frequency .
alternating current produced by said signalling
device is conducted to the exchange line.

42, System according to claim 37, comprising
an amplifier including valves, the various parts
being arranged so that the time from the switch-
ing-in of the amplifier to the closing again of the

'switch shunting the signalling means, is longer

than the time required to heat-up the valves of
the amplifier. .

43. System according to claim 37, comprising
an amplifier having an input valve and a grid,
and. in which modulated currents from the ex-
change line are conducted through a shunt to
the grid -of the amplifier input valve, whereas
the direct current from the exchange line passes

~ through a choke.
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two electric current branches are arranged in

parallel with one another, one for use during re-
cording and the other for use during reproduc-
tion, both readjustment periods being combined
with reproducing so as to form a single “repro-
ducing” phase having three periods.

37. System for recording and reproducing in- ¢

'coming’messages at a telephone substation con-
nected to the exchange line, comprising in com-
-bination, a circuit bridging said line, recording
means and auxiliary apparatus such as & reply
pick-up and g signalling device connected in series
with said circuit, a plurality of switches for indi-
vidually shunting said recording means and said
auxiliary apparatus, a motor for operating said
recording means, said switches being adapted to
be normally closed but to be opened under con-
trol of said motor whereby to put the associated
apparatus into effective connection with said line.

44. In an automatic sound recording and re-

producing device for receiving messages from

and transmitting messages into a telephone ex-
change line, & calling relay adapted to be con-

-nected to the exchange line and to be energised

by the alternating ringing current, a plurality
of contacts connected in series with respect to
one another and in parallel to the said calling
relay, 'a supply of electric current, g motor
adapted to be connected to said supply and to
control the said contacts, and a series of elements '
to influence and to be influenced by the exchange
line direct current respectively, one of said ele-
ments being adapted to be influenced by the ex-

- change line talking current, and each of said

- elements being connected in parallel to one of

38. System according to claim 37, comprising & -

relay arranged in the exchange line circuit and
adapted to bé energized by the current coming

15

) the said contacts so as to be shunted in and out

depending upon predetermined numbers of revo-
lution of the said motor, -
45. In an automatic device for recording and
reproducing messages received from a telephone
exchange circuit, an amplifier, an input valve in
said amplifier, a choke.and a condenser to be
connected in parallel to each other in the ex-
change circuit so as to form an alternating cur-
rent shunt, and means to connect said condenser.
to the grid of the said input valve, whereby the.




32

‘¢

talking current modulations are transmitted to
said amplifier while the direct current is passed
by said amplifier through said choke.

46. In an automatic sound recording and re-
producing device, an automatic sound recording
and reproducing device comprising in combina-
tion a sound receiving and reproducing assembly,
a device to automatically restore the said as-
sembly to the starting point of the last recorded
message and & device to automatically switch-
off the said assembly, a valve amplifier for the
talking currents and an automatic sound volume
regulator in the said amplifier for compensating

10

the differences in the intensity of the receiving: -

“alternating currents. :
47, In an automatic sound recording and re-

producing device a sound record carrier, a sound

writing and pick-up means movable lengthwise
for recording and reproducing and transversally
between recording and reproducing with respect
to the said carrier, a gauge element adapted to
measure the length of the record taken, means

20

adapted to restore sald writing and pick-up

means and the said carrier relatively to one an-
other, an adjustable stop controlled by the said
gauge element so as to limit the restoring of the
said writing and pick-up means with respect to
said carrier to the beginning of the last taken
record, means to adjust said stop during repro-

duction of said record to a position correspongd-’

.ing to the end of .the latter and a fixed stop
corresponding to the very beginning of the sound
record on the said carrier.

48. In an automatic sound recording and re-
producing device, a band of definite length serv-
ing as a sound record carrier, a writing and pick-
up means adapted to be brought into operative
relation with the said band, a pair of spools to
spool said band on and off respectively, a step
by step gear arranged for cooperation with said
writing and pick-up means so as to cause trans-
verse displacement thereof with respect to the
said band between recording and reproducing,
resilient means adapted to be tensioned by said

25

30

to

12,284,173

transverse movement and, when released to re-
store said writing and pick-up means trans-
versally to the said band, means to automatically
connect the said step by step gear with one of
the said spools when the latter spools the band
on and to disconnect said gear from said spool,

‘when the latter spools the band off, and means
to disconnect said step.by step gear at will from

the said spool.

49. In an automatic. sound recording and re-
producing device for receiving messages from
and transmitting messages into a telephone ex-
change line, -a first sound writing and pick-up
means, an_amplifier adapted to be connected to
the exchange circuit on the one hand and to said
first writing and pick-up means on the other
hand, a first sound record carrier arranged for
cooperation with said first writing and pick-up
means for recording and reproducing. messages
of a calling subscriber to the called subscriber, a
second sound record carrier, a second pick-up
for reproducing from said second carrier mes-
sages prepared by the called subscriber to the
calling subscriber, and means to connect said
second pick-up to the exchange line prior to the
amplifier and to keep said second pick-up out of
operation during operation of said first writing
and pick-up means. .

50. In an automatic sound.recording and re-
producing device for receiving meéssages from and

_transmitting messages into a telephone exchange

line, & sound record carrier for recording mes-
sages of a calling subscriber and reproducing
said messages to the called subscriber, & motor,
a gear adapted to variably couple the said motor -
to the said sound record carrier, .and a second
sound record carrier adapted to communicate
messages prepared by the called subscriber to the

- calling subscriber, the said second sound record

carrier being actuated by the said gear prior
to the said first sound record carrier.
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