
1,171,006        output contact 51 is connected through a  the open reel
operation is depressed. By        lead 52 to contact b of switch S.
Stationary  these manual control operations, all the con- 65        contact
a of switch S, is connected through  stituent switches of switch groups
SW[err], SW[err], variable resistor VR[err] for adjusting the bias-
SW[err], SW[err], and SW[err] are positioned at their 5  ing current to
junction point 43.            respective first positions shown by full
lines          Stationary contact a of switch S[err] belong-  in Figure 3,
and the switches of group SW[err]       ing to switch group SW[err] for
dubbing service  are in their illustrated position for carry- 70       is
connected through a lead 21 to junction  ing out the desired open reel
recording       point 22, while second stationary contact b  operation.
10  of the same switch S[err] is connected to the   Under this operating
condition, when        wiper 20 of variable resistor VR[err] for volume
audio signal current is applied on input        control service and third
contact c of the  terminal 8 from a source such as micro- 75        same
switch is connected through lead 80  phone, record player or the like, not
shown,        and junction point 64 to stationary contact  it flows thence
through lead 10, contacts a    15  b of switch S[err].
and b of switch S[err], and lead 11 to the input          Second stationary
contact b of switch S[err]  terminal 12 of preamplifier 3. The audio
belonging to switch group SW[err] is connected  current is conveyed further
through coup- 80        through a lead 47 to second stationary con-  ling
condenser C[err] to the base 101 of tran-        tact b of switch S[err]
belonging to switch  sistor Tr[err] and the thus amplified current   20
group SW[err].                                appears at the collector 103.
The current          Movable contact d transfer switch SW[err]  is further
conveyed therefrom to the base        having two stationary service
contacts a and  104 of transistor Tr[err] and the thus again  85        b
and an idle contact c is mechanically  amplified current appears at the
collector        coupled with first selection control knob  105, thence
through coupling condenser C[err]   25  204 on the panel 222, as was
referred to  to output terminal 13.        hereinbefore, and electrically
connected to    The amplified audio current is still further        the
d.c. source "+ B". The first stationary  conveyed through lead 14, junction
point 90        contact a of the same switch is connected  15 and lead 16
to second contact b of switch        through junction point 49 and lead 50
to  S[err] thence through contact a of the same   30  the input of the
oscillator 7 and the second  switch S[err]; lead 17; contacts b and c of
contact b is connected through a lead 300  switch S[err]; leads 18 and 19
to potentiometer        to the third stationary contact c of switch
VR[err], thence further through its slider 20; 95        S[err] belonging
to switch group SW[err]. Second  contacts b and a of switch S[err]; lead 21
junc-        contact [err] of switch S[err] is connected through  tion
point 22 and lead 23 to the input ter-   35  a lead 301 to the first
contact a of switch  minal 24 of a second stage preamplifier 4.
SW[err]. First contact a of swich S[err] is idle.    On the other hand, a
part of the amplified          The operation of the tape recorder so far
current in preamplifier 3 is conveyed through 100 



shown and described is as follows:        junction point 15; lead 25;
contacts b and a                                                     of
switch S[err]; condenser C[err] and resistor R[err]
Prelimary Manipulation              serving as time constant elements;
junction   40    In order to initiate any one of the several point 61; lead
90; and terminal 26 for        operations of the tape recorder to be des-
feedback purposes to emitter 102 of tran- 105        cribed, main switch is
at first manipulated  sistor Tr[err], thereby constituting a conven-
to close. Then, drive current is supplied  tional negative feedback circuit
so as to        from the current source 305 to main drive  improve the
frequency response, linearity   45  motor 304. Rotation is transmitted from
and stability in operation of the preamplifier.        the motor 304
through transmission belt    The audio current applied to the input 110
232, partially shown in a simplified manner  terminal 24 of the second
stage preamplifier        only by a single line, to flywheel 228 which  4
is amplified as before and appears at out-        thus drives both capstan
214 and 229 in  put terminal 27. A part of the amplified    50  unison.
current is conveyed through feedback resis-
tor R[err] back to the emitter 107 of transistor 115                   Open
Reel Recording               Tr[err] for negative feedback  purposes as
When it is desired to initiate an open  before.        reel recording
service, first control knob 204    The amplified current in the second
stage        is turned manually in the clockwise direction  preamplifier 4
is fed from output terminal    55  from its neutral, shown in Figure 1, to
its  27 through junction point 28 to the input 120        recording
position, and third control knob  terminal 29 of recording amplifier 5.
This        206 is kept in its shown position which  applied current is fed
thence through semi-        corresponds to a second speed step of 3[err]
fixed resistor R[err] provided for level adjust-        i.p.s. By this
manipulation, the tape T[err] is  ing purpose, its slider 108 and coupling
60  caused to run from tape feed reel 218 to  capacitor C[err] to the base
109 of transistor 125        wind-up reel 219 by the engagement of pres-
Tr[err] thereby the amplified current appear-        sure roller 213 with
upper capstan 214.  ing at the emitter 111. The amplified cur-        Next,
first control button 209 for initiating  rent is conveyed thence through
coupling       6                                           1,171,006
condenser C[err] and the trap circuit compris-  in Figure 1, from the
position shown there- 65     ing inductor L[err] and capacitor C[err] to
out-  in, to its playback position, and the first     put terminal 41.
control button 209 is depressed.       In the recording amplifier 5, there
is pro-   By these manipulations, all of constituent  5 vided a
pre-emphasis circuit consisting of a  switches of switch groups SW[err],
and SW[err]     series combination of inductor L[err] and  are brought into
respective transferred posi- 70 



capacitor C[err], which capacitor is connected  tion as shown by dotted
lines in Figure 3,     to earth in parallel with condenser C[err] while the
constituent switches of switch     through terminal 39; lead 40; contacts b
groups SW[err], SW[err], and SW[err] are kept at their 10 and c of switch
S[err];  lead 76; and contacts  respective former positions shown by full
[err] and [err] of switch S[err]. By manipulating  lines and the switches
of groups SW[err] are in  75     the movable contact d of switch S[err] by
the illustrated positions.     means of control knob 206 which is, for this
Under these conditions, recorded tape T[err]     purpose, operatively
connected with switches  will run in the same direction and manner as 15
S[err] and S[err], although the connecting par-  before and audio signal
will be picked up     ticulars are omitted from the drawing only  from the
running tape by means of the com- 80     for simplicity, a proper
pre-emphasis effect bined head H[err].     is obtained according to the
preselected tape   The pick-up current in the working coil     running
speed.                                L[err] of the head H[err] is conveyed
therefrom 20    The amplified current in the recording  through lead 48;
contacts a and b of switch     amplifier 5 is delivered from  output ter-
S[err]; lead 47; contacts [err] and [err] of switch S[err]; 85     minal 41
through lead 42; junction point 43;  lead 56; junction point 57; contacts c
and b     lead 44; contacts [err] and [err] of switch S[err];  of switch
S[err] and lead 11 to the input ter-     lead 45; junction point 46;
contacts a and  minal 12 of first stage preamplifier 3. 25  b of switch
S[err]; lead 47; contacts b and a   The audio pick-up signal current is
then     of switch S[err]; and lead 48 to the working  amplified in the
preamplifier as before and  90     coil L[err] of the combined head H[err].
fed from  its output terminal 13, thence        A part of the amplified
signal current in  through lead 14; junction point 15; lead 16;
preamplifier 4 is conveyed from junction  contacts [err] and [err] of
switch S[err]; contacts [err] 30  point 28 through lead 30, junction point
31, and c of switch S[err]; lead 18; lead 19;     lead 32 and resistor
R[err] to input terminal  potentiometer VR[err] and its slider 20; con- 95
33 of main amplifier 6, the amplified current  tacts b and a of switch
S[err]; lead 21; junc-     being conveyed to output terminal 34.    tion
point 22; and lead 23 to the input ter-        This amplified audio signal
current is then  minal 24 of second stage preamplifier 4. 35  conveyed
through lead 35 and junction point   A part of the amplified current in the
36 to VU-meter (or volume unit indicator)  preamplifier 3 is conveyed
therefrom through 100     9 so as to operate the latter, thence con-
junction 15; lead 25; contacts [err] and [err] of     veyed through
junction point 37, lead 38  switch S[err], junction point 57; lead 58; con-
and contacts [err] and [err] of switch S[err].     tacts [err] and [err] of
switch S[err]; lead 59; junc- 40    A dc. drive current flows from current
tion point 60;  and condenser C[err] to the     source "+B" to biasing
oscillator 7 through  contact [err] of switch S[err] and further con- 105
movable contact d and stationary contact a  veyed, on the one hand, through
resistors     of transfer switch SW[err] operatively connected  R[err] and
R[err] to junction 61; on the other     as already referred to, with first
control   hand, through a parallel passage thereto, in- 45 knob 204;
junction point 49 and lead 50, cluding resistor R[err]; thence further con-
so as to bring the oscillator into operation. veyed through lead 90 and
terminal 26, back 110     The biasing current delivered from the latter  to
the preamplifier 3, for attaining an     flows through output terminal 51,
lead 52, equalizing effect as conventionally. 



contacts b and c of switch S[err] and lead 53 50  to the working coil
L[err] of biasing head H[err],   The audio signal current fed to pre-
thereby the biasing effect being imposed on  amplifier 4 is subjected to
amplification     the open-reeled magnetic tape T[err], and thus  therein
as already referred to and appears 115     the audio signal is magnetically
recorded  at the output terminal 26, thence conveyed     on the latter by
means of the combined  through junction point 28, lead 30 and junc- 55 head
H[err], as is commonly known. tion point 31.        On the other hand, an
erasing current   Part of the current leaving the point 31     is fed from
oscillator 7 through output ter-  goes to a tone quality control circuit,
com-  120     minal 54; contacts [err] and [err] of switch S[err]; prising
the series-connected condenser C[err]     and lead 55 to the working coil
L, of eras-  potentiometer VR, and condenser C[err], up- 60 ing head
H[err], as again commonly known.    stream  of which some of the current is
branched off through the slider 63 of the            Open-Reel Playback
Operation       potentiometer VR[err]; lead 302; contacts [err] 125
When it is desired to initiate an open-reel  and c of switch S[err];
junction point 64 and      playback operation, the first control knob  lead
65 to the input terminal 33 of main      204 is turned in counter-clockwise
direction  amplifier 6. The rest of the current leav-
1,171,006                                          7               ing the
point 31 is fed through high resistor    On the other hand, d.c. current is
sup-               R[err] to the same input terminal 33.        plied from
the source "+B" through the               The audio signal current
amplified in main  movable contact d and first stationary con-
amplifier 6 is delivered from its output ter-  tact a of switch SW[err];
junction point 49;               minal 34 through lead 35, junction point
36  and lead 50 to oscillator 7 which is thus 70               and lead 66
to the working coil 303 of loud  brought into operation. The biasing cur-
speaker SP, thence flowing through contacts  rent thus generated is
delivered from  the [err] and [err] of switch S[err] to earth, thereby
sounds  oscillator through its output terminal 51,
corresponding to the recording on tape T[err] lead 52; contacts b and a of
switch S[err];           10  are delivered from the speaker.
variable resistor VR[err] adapted for adjusting  75                 On the
other hand, a part of the output  the biasing current; added at junction 43
current from the main amplifier is delivered  with the recording current
coming from the               through junction point 36, VU-meter 9, output
terminal 41 of recording amplifier 5,               junction point 37 and
resistor R[err] to earth,  thence further conveyed through lead 44;
15 thereby the output signal level being indi-  contacts b and a of switch
S[err]; lead 45; 80               cated on the meter 9.
junction point 46; contacts a and b of switch                 The output
from the recording amplifier  S[err]; lead 47; contacts [err] and [err] of
switch S[err];               is conveyed through leads 42 and 44, switch
lead 70; junction point 71 and lead 72 to 



S[err], lead 45 and switch S[err] to earth, and thus  the working coil
L[err] of the combined re-           20  has no influence on the
reproducing opera-  cording and playback head H[err] for cartridge 85
tion.                                        use, thence to earth. In this
way, the re-                     Cartridge Recording Operation      cording
is carried into effect on the cartridge                 When it is desired
to initiate a cartridge  magnetic tape T[err] contained in the cartridge
recording, the first control knob 204 is  case 230, also see Figure 2.
25  manipulated to its recording position as be-    At the same time,
erasing current is de- 90               fore and the second control button
210 for  livered from the same oscillator 7 through               cartridge
operation is depressed. In this  its output terminal 54: contacts b and a
case, however, no manipulation of the third  of switch S[err]; and lead 73
to the working               or equalizer adjusting knob 206 is necessary,
coil L[err] of erasing head H[err] for cartridge           30  as will be
described more in detail herein-  use, which head thus operates to perform
95               after.                                       the erasing
function upon the previously re-                 By the above
manipulations, all the con-  corded cartridge tape. The VU meter is
stituent switches of switch groups SW[err] and  again energised.
SW[err] mechanically coupled with the knob          35  204 are caused to
occupy the positions         Cartridge Playback Operation shown by full
lines in Figure 3, in the same   When it is desired to initiate a cartridge
100               manner as the case of the open reel re-  playback
operation, first control knob 204               cording operation.
is manipulated to turn in the counter-                 On the other hand,
all the constituent  clockwise direcion in Figure 1 to its play-
40  switches of switch groups SW[err] and SW[err]  back positon and the
second or cartridge               mechanically coupled to the button 210
are  operation button 210 is depressed. In this 105               brought
into their dotted line position, while  case, also no maninulation of the
equalizer               all the constituent switches of switch group
adjusting knob 206 is necessary.               SW[err] are kept at their
full line position.   By the above manipulating operations, all          45
Also the switches of groups SW[err] are not the constituent switches of
switch groups               in the illustrated positions.
SW[err], SW[err], SW[err] and SW[err] are brought into 110
In the same way as in the case of the  their transferred position shown in
Figure               open reel magnetic recording, audio signal  3 by
dotted lines, while those of SW[err] are               current applied to
input terminal 8 is con-  kept at their full line position. The switches
50 veyed thence through preamplifiers 3 and 4  of group SW[err] are not in
the illustrated               and recording amplifier 5 to output terminal
positions.                         115               41, being thus
amplified.                       In this case, the current picked up by
In the pre-emphasis circuit contained in  the head H[err] from  the
recorded cartridge               the recording amplifier 5, the condenser
C[err]  tape T[err] is converted from the pick-up coil          55  is
included by the way of terminal 39, lead  L[err] through lead 72[err]
junction point 71; lead               40, contacts b and a of switch S[err]
and lead  70; contacts [err] and [err] of switch S[err]; lead 47; 120
75, regardless of the transfer of the movable  contacts b and c of switches
S[err]; lead 56;               contact [err] of transfer switch S[err]. It
may  junction point 57; contacts [err] and [err] of               be thus
noted that the equalizer adjusting  switch S[err]; lead 11 to the input
terminal of          60  knob 206 must not be manipulated in the  first
stage preamplifier 3. 



case of cartridge recording operation. This    The thus amplified current
is delivered 125               is based upon the fact that the tape speed
therefrom through output terminal 13; lead               for cartridge
recording operation is always  14; junction 15; lead 16; contacts [err] and
[err]               constant both for recording as well as play-  of switch
S[err]; lead 19 to the variable resis-          65  back operation.
tor VR[err] adapted for adjusting the audio        8
1,171,006     signal level; thence through the slider 20;  contacts b and a
of switch S[err]; lead 17 con- 65     contacts b and a of switcht S[err];
lead 21; tacts b and a of switch C[err]; junction point     junction point
22; and lead 23 to the second  22 and lead 23 to the input terminal 24 of
stage preamplifier 4.                       preamplifier 4.  5   A part of
the amplified current in the    The thus amplified current in the pre-
preamplifier 3 is conveyed through junction  amplifier 4 appears at output
terminal 27 70     point 15; lead 25; contacts [err] and [err] of  and a
part of the current is conveyed through     switch  S[err]; register
R[err]; condenser C,;  junction point 28 and 30 to the tone con-     lead
59; contacts b and c of switch  trol circuit and to the main amplifier 6,
as 10 S[err];  lead  78; junction  point 61  and  in the case of the open
reel playback opera-     lead 90 back to terminal 26, thereby an  tion, and
the thus amplified current passes 75     equalizing action being carried
into effect through VU-meter 9 and the working coil     as already
mentioned.                        303 of speaker SP, thus the meter 9 being
In this case, the transfer of time con-  operated to show the signal level
and the 15 stant elements by switch group SW[err] mechani-  speaker being
brought into operation. On     cally coupled with knob 206 will be non-
the other hand, the audio current applied  80     effective, since the
group consisting of con-  to input terminal 29 of recording amplifier
denser C[err] and resistors R[err], R[err]  and R[err]  is  5 from junction
point 28 is amplified and     shunted through lead 59, contacts [err] and
[err]  appears at output terminal 41. 20  or switch S[err] and lead 78.
Current is supplied from the source "+B"       The audio signal current fed
to the ampli-  through contacts d and b of switch SW[err]; 85     fier 3 is
then processed through preampli-  contacts c and b of switch S[err];
junction     fier 4, tone quality control circuit and main  point 49; and
lead 50 to the oscillator 7     amplifier 6 and led to the working coil 303
which is thus brought into operation. 25  of speaker SP, which thus
delivers the re-    Erasing current is delivered from oscil-     produced
audio signal and to the VU-meter  lator 7 at its output terminal 54 through
90     9. The processing operation through the  contacts b and a of switch
S[err] and lead 73     second stage preamplifier 4 and so on is  to the
working coil L[err] of erasure head H[err],     just the same as in the
case of the open  for performing erasure action on the cart- 



30  reel playback operation so that the detailed  ridge tape T[err].
description may be omitted.                    Biasing current is delivered
from the oscil- 95                                                  lator 7
at its output terminal 51 through                 Dubbing Operation
lead 52; contacts b and a of switch S[err];       When it is desired to
reproduce the audio  variable resistor VR[err], joined at junction
signal recorded on the open reel tape T[err]  point 43 with the output
current from the 35 and to re-record it on the cartridge tape T[err]
recording amplifier; thence further conveyed 100     so as to carry out the
so-called dubbing  through lead 44; contacts b and c of switch
operation, the first control knob 204 is  S[err]; junction point 71 and 72
to the working     manipulated to its playback position as  coil L[err] of
the combined head H[err], thus per-     before; third control knob 206 is
manipulated  forming a recording operation on the cart- 40  to, for
instance, the middle tape speed; 3[err]  ridge tape T[err].
105     i.p.s. and third control button 211 for dub-   Although not shown
and described, the     bing service is depressed. In this case, all
arrangement can be modified to enable one     the constituent switches of
switch groups  to carry out a reversed dubbing operation     SW[err],
SW[err], SW[err] and SW[err] are transferred to  from  the cartridge tape
to the open reel 45 the positions shown by dotted lines in Figure  tape.
110     3, while the constituent switches of switch     group SW[err], are
kept at their full line posi-    WHAT WE CLAIM  IS: -     tion and the
switches of group SW[err] are in  1. A tape recorder including a driving
the illustrated position.                    system constructed to act upon
two open 50   In the present case, the processing of the  tape reels and
tape so that both reels rotate      audio current in preamplifiers 3 and 4
is  and the tape is unwound from one reel, is 115      just the same as in
the case of the corre-  pressed against a first rotating capstan in-
sponding open reel playback service and the  cluded in the driving system
and is then      processing in the recording amplifier 5 is  wound on the
other reel, the tape recorder 55 the same as that adopted in the foregoing
further including a first group of magnetic      cartridge recording
operation.           heads arranged to act on the tape as it 120        The
audio current picked up by the com-  passes from one reel to the other, a
second      bined head H[err] for the open reel service is  capstan for
driving further tape, the second      fed from its working coil L[err] to
the input  capstan being mechanically coupled to the 60  terminal 12 as in
the case of the open  first so that the tapes are driven synchrono-
reel playback operation and amplified there-  usly, a second group of
magnetic heads ar- 125      in, the amplified current appearing at the
ranged to act on said further tape, a pre-      output terminal 13, thence
further conveyed  amplifier system, a recording amplifier ar-      through
lead 14; junction point 15; lead 16; ranged to receive output current from
the       



8                                          1,171,006      signal level;
thence through the slider 20;  contacts b and a of switch S[err]; lead 17
con- 65     contacts b and a of switcht S[err]; lead 21; tacts b and a of
switch C[err]; junction point     junction point 22; and lead 23 to the
second  22 and lead 23 to the input terminal 24 of     stage preamplifier
4.                       preamplifier 4.  5   A part of the amplified
current in the    The thus amplified current in the pre-     preamplifier 3
is conveyed through junction  amplifier 4 appears at output terminal 27  70
point 15; lead 25; contacts b and c of  and a part of the current is
conveyed through     switch  S[err]; register R[err]; condenser C,;
junction point 28 and 30 to the tone con-     lead  59; contacts b and  c
of switch  trol circuit and to the main amplifier 6, as 10 S[err];  lead
78; junction  point 61  and  in the case of the open reel playback opera-
lead 90 back to terminal 26, thereby an  tion, and the thus amplified
current passes 75     equalizing action being carried into effect through
VU-meter 9 and the working coil     as already mentioned.
303 of speaker SP, thus the meter 9 being       In this case, the transfer
of time con- operated to show the signal level and the 15 stant elements by
switch group SW[err] mechani-  speaker being brought into operation. On
cally coupled with knob 206 will be non-  the other hand, the audio current
applied  80     effective, since the group consisting of con-  to input
terminal 29 of recording amplifier     denser C[err] and resistors R[err],
R[err] and R[err] is  5 from junction point 28 is amplified and     shunted
through lead 59, contacts b and c  appears at output terminal 41. 20  or
switch S[err] and lead 78.                 Current is supplied from the
source "+ B"       The audio signal current fed to the ampli-  through
contacts d and b of switch SW[err]; 85     fier 3 is then processed through
preampli-  contacts c and b of switch S[err]; junction     fier 4, tone
quality control circuit and main  point 49; and lead 50 to the oscillator 7
amplifier 6 and led to the working coil 303  which is thus brought into
operation. 25  of speaker SP, which thus delivers the re-    Erasing
current is delivered from oscil-     produced audio signal and to the
VU-meter  lator 7 at its output terminal 54 through  90     9. The
processing operation through the  contacts b and a of switch S[err] and
lead 73     second stage preamplifier 4 and so on is  to the working coil
L[err] of erasure head H[err],     just the same as in the case of the open
for performing erasure action on the cart- 30  reel playback operation so
that the detailed  ridge tape T[err].     description may be omitted.
Biasing current is delivered from the oscil- 95
lator 7 at its output terminal 51 through                Dubbing Operation
lead 52; contacts b and a of switch S[err];       When it is desired to
reproduce the audio  variable resistor VR[err], joined at junction
signal recorded on the open reel tape T[err] point 43 with the output
current from the 35 and to re-record it on the cartridge tape T[err]
recording amplifier; thence further conveyed 100     so as to carry out the
so-called dubbing  through lead 44; contacts b and c of switch
operation, the first control knob 204 is  S[err]; junction point 71 and 72
to the working 



manipulated to its playback position as  coil L[err] of the combined head
H[err], thus per-     before; third control knob 206 is manipulated
forming a recording operation on the cart- 40  to, for instance, the middle
tape speed; 3[err]  ridge tape T[err].                    105     i.p.s.
and third control button 211 for dub-    Although not shown and described,
the     bing service is depressed. In this case, all arrangement can be
modified to enable one     the constituent switches of switch groups  to
carry out a reversed dubbing operation     SW[err], SW[err], SW[err] and
SW[err] are transferred to  from  the cartridge tape to the open reel 45
the positions shown by dotted lines in Figure  tape.
110     3, while the constituent switches of switch     group SW[err], are
kept at their full line posi-    WHAT WE CLAIM IS:-     tion and the
switches of group SW[err] are in    1. A tape recorder including a driving
the illustrated position.                   system constructed to act upon
two open 50   In the present case, the processing of the  tape reels and
tape so that both reels rotate     audio current in preamplifiers 3 and 4
is  and the tape is unwound from one reel, is 115     just the same as in
the case of the corre-  pressed against a first rotating capstan in-
sponding open reel playback service and the  cluded in the driving system
and is then     processing in the recording amplifier 5 is  wound on the
other reel, the tape recorder 55  the same as that adopted in the foregoing
further including a first group of magnetic     cartridge recording
operation.           heads arranged to act on the tape as it 120       The
audio current picked up by the com-  passes from one reel to the other, a
second     bined head H[err] for the open reel service is  capstan for
driving further tape, the second     fed from its working coil L[err] to
the input  capstan being mechanically coupled to the 60  terminal 12 as in
the case of the open  first so that the tapes are driven synchrono-
reel playback operation and amplified there-  usly, a second group of
magnetic heads ar- 125     in, the amplified current appearing at the
ranged to act on said further tape, a pre-     output terminal 13, thence
further conveyed  amplifier system, a recording amplifier ar-     through
lead 14; junction point 15; lead 16;  ranged to receive output current from
the                                                         1,171,006
9              pre-amplifier system and an opening in cas-  which is
operated from the main amplifier              ing through which a cartridge
containing the  in Modes 2, 4 and 5.                  45
further tape can be inserted and withdrawn    8. A tape recorder according
to any one              so that the further tape comes into and out  of
claim 5 to 7 having an oscillator which       5 of a position where it can
co-operate with  operates in modes 1, 3 and 5.              the second
capstan and the second group of    9. A tape recorder according to claim
magnetic heads.                           8 in which in mode 1 the output
current 50                2. A tape recorder according to claim 1  of the
oscillator is applied to a magnetic 



having switch means arranged to connect a  biassing head in the first group
of mag-          10 selected head of one of the groups of mag-  netic
heads.              netic heads to the input of the pre-amplifier   10. A
tape recorder according to claim              system  and a selected head
of the other  8 or 9 in which in modes 3 and 5 the output 55
group to the output of the recording ampli-  current of the oscillator is
added to the              fier so that a recording on one tape can be
output current of the recording amplifier          15 transferred to the
other tape.             and the resultant is applied to a magnetic
3. A tape recorder according to claim 1  head in the second group of
magnetic heads.              or 2 in which the two capstans are on a    11.
A tape recorder according to any  60              single shaft which is
belt driven.      one of claims 8 to 10 in which the output
4. A tape recorder according to any pre-  current of the oscillator is
applied to an          20  ceding claim in which there is a main ampli.
erase head in the first (Mode 1) or the               fier the input of
which is permanently con-  second (mode 3 or 5) group of magnetic
nected to the output of the pre-amplifier  heads.
65               system.                                     12. A tape
recorder according to any                 5. A tape recorder according to
any pre-  one of claims 5 to 11 in which the input           25  ceding
claim in which there are switching  of the recording amplifier is
permanently               means enabling one to set the recorder to
connected to the output of the pre-amplifier               operate in the
following modes: -       system but its output current flows to earth  70
Mode 1: recording on the open reel  in Modes 2 and 4.
tape.                           13. A tape recorder substantially as des-
30   Mode 2:  playback from the open reel cribed above with reference to
the accom-                           tape.                        panying
drawings.                 Mode 3:  recording on said further tape.  14. A
combination of a tape recorder 75                 Mode 4:  playback from
said further  according to any preceding claim, two open
tape.                        tape reels and a tape extending between
35    Mode 5: transference of recording from  them and pressed against the
first capstan   the open reel tape to said  and further tape pressed
against the second further tape.                 capstan.
80                 6. A tape recorder according to claims      HASELTINE,
LAKE & CO.,               4 and 5, having a volume indicator which
Chartered Patent Agents,           40  is operated from the main amplifier
in each     28 Southampton Buildings,               of the five modes.
Chancery Lane,                 7. A tape recorder according to claim
London, W.C.2.               4 and claim 5 or 6 having a loudspeaker
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