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SECTION 1 

INTRODUCTION 

Audi-Cord Corporation wishes to thank you for selecting Modu- Cart series 
tape cartridge equipment. This equipment has been designed for long and re
liable service with a minimum of easy access maintenance. 

Please take the time to study this instruction manual prior to install
ing the equipment. It contains specific information for installation, under
standing the operating features, and recommendations for service of the ~quip
ment . 

GENERAL DESCRIPTION 

The Modu- Cart 100 Series Reproducers are constructed of the latest in 
solid state technology such as CMOS digital, and linear intergrated circuits , 
combined with transistor load interface and amplifier circuits. Truly modular 
in design, the Modu- Cart series shares the use of a standardized transport 
assembly for NAB size A (o~ AA) and B (O~ BB) cartridges. These transports 
are fully interchangeable between units of similar channel capability, includ
ing the use of stereo transports in mono mainframes as required in emerg-
ency s ituations , and r eproducer to record-reproducer ((,/J.,{;(,h head ehange.-6). 
Al l transports include the necessary recorder logic and contain head pre
amplifiers equalized for constant voltage output from the heads . Trans-
ports normally require no adjustment as a result of interchanging. 

The Modu-Cart 100 Series is available in monophonic or stereophonic 
configuration in choice of single Primary Cue or three cue models. The 
150 Hz Secondary Cue may be combined with the 8 kHz Tertiary Cue, or as an 
option, with 3500 Hz or 4 kHz logging cue output. The optional tones are 
provided with open collector logic output as standard. The card provides 
for addition of relays if required by the customer. The relays are readily 
available from local distributors or from Audi - Cord when required or as an 
option at time of order. An isolated l ogging output is provided on all 
reproducers as standard. 

All Madu- Cart reproducers and recorders meet or exceed the 1975 NAB 
Cartridge Standard in all specifications except as waived and explai ned 
in the specifications or other pertinent sections of this manual, such 
as when a specific adjustment must be effected to meet the specification. 

The Madu-Cart 100 Series contains all the controls and features common 
to cartridge reproducers and recorders on the market and several features 
which are exclusively new with this series, including the ability to 
"program" or select the use of these as required . To obtain the maximum 
benefit of these features , study Section 2 1 (OpeJLa.,t,wn In.6:tlw.CUon.6) of 
this manual carefully. 

P-1 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

SPECIFICATIONS: REPRODUCER 

Rated Audio Output 

Arnplifieir Overload Capability 

Minimum Input Level 

Rated Output Impedance 

Arnplifieir Output Impedance 

Amplifieir Distortion 

Hum and Noise 

Signal t:o Noise (Typic.al Tape.) 

Equal i za, tion 

Equaliza,tion Adj . Range 
(To /.JIAB Me.cli..a.n Adjt.U.;tme.rz;t) 

Frequenc;y Response 

Phase St.ability 
Phase Differential 

Cue Tones 

Cue Inhibit Time 

Optional Cue Switching 

Cue Switching Loads 

Logging Output Isolation 

+8 dBm 

+18 dBm min., +20 dBm clipping 

+8 dBm from 50 nWb/rn ( 10 dB lte.6 vr.ve.) 

600 ohms or 150 ohms Balanced SeLectable 

*300 ohms on 600 ohms tap 
*90 ohms on 150 ohms tap 

0.5% max. total harmonic@ +18 dBm 

-so dB re 160 nWb/m @ l kHz 

-47 dB re 160 nWb/m @ 1 kHz 

Per NAB Cartridge Standard, 1975 

10 dB@ 15 kHz, High Freq. 
4 dB@ 50 Hz, Low Freq. 

+2 dB to NAB Standard Tape 

±_90 degrees, Long Term@ 12 kHz 
+90 degrees@ 12 kHz 
T1ta.n1.>p0Jtt. v.:. long-..teJUn phMe. 1.>:ta.ble. 601t 
-0 el e.c...te.d c.aJr.,tJud.g e. undeJt. c.o n:tlto ll e.d 
me.MMe.me.nu. 1.t. v.:, a.pp1te.c.,i.a,te.d ..tha...t 
phMe. cli..66eJt.e.rz;tiai. ove/1. a. g1toup 06 c.M:t
!tidgu and long ..teJUn Me. v.:. cli..66ic.uU :to 
ac.h,i.e.ve. unle.61.> f.:t!tinge.n:t ma.irz;te.na.nc.e. a.nd 
ope/1.a...tolt :te.c.hn.iquu a.1te. appUe.d. Thu, 
1.>pe.c.i6ic.a.tion, :the.1te.60Jr.e., 1te.p1te.6e.n-t6 a 
bu..t c.Me. irz;te.n:t a.nd c.anno:t be. gua.Mn:te.e.d 
in :the. M e.lt '.6 a.ppUc.atio n unde.Jt plte.6 e.rz;t 
:typic.al ope.ltation1.>. 

1 kHz Primary Cue Std., Optional 2 Tone 
card with combination of 150 Hz Secondary 
Cue and 8 kHz Tertiary, 3500 Hz logging 
or 4 kHz logging. 

1 . 75 sec+ .25 sec. Electronic Timed 

Sinking (Ope.n Colle.c...tolt) Logic 

100 ma. max., +40 VDC open circuit max. 

40 dB min., from 10 Kohm source 

*Vou not 6uliy me.e.:t ..the. 1975 NAB S..ta.nda.1td6 
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Cue Sensor Bandwidth 

Cue Sensor Gain 

Start Time 

Stop Time 

Crosstalk, Cue to Program 

Crosstalk, Program to Program 

Tape Speed 

Timing Accuracy 

Effective Speed Accuracy 

Flutter 

Remote Control (a,U_ inpU-U 
aJte. gll.ound J.iignaLle.d) 

Universal Interface Circuits 

Cartridge Capability 

Max. Temp. Rise 

Recommended max. Ambient 

Power Requirements 

Dimensions 

+10% min@ 3 dB points 

10 dB minimum Reserve@ NAB Std. Level 

0.12 Sec. Max@ Min. solenoid damping 

0.08 Sec . Max@ Min. solenoid damping 

50 dB or better 

50 dB or better 

7.5 IPS, Hysteresis Synchronous Direct Drive 

.2% , 250 Sec. Tape 

.2%, NAB method 

0.15% weighted peak, Max. 

15 Pins, permanently wired for: 
Start 
Stop 
Run Lamp 
Ready Lamp 
Secondary Cue Out 
Tertiary Cue Out 
Gnd ( Cha.Mif.i) 
+24 DC 
Logging Cue Output 

5 Pins , Internally programmed by Solderless 
Strap: 

Sec and Ter Sensor Inhibit 
Audio Mute 
Start Pulse Out 
Played Indicator Lamp 
Secondary Cue Relay (w/optional.. ll.da.y eMd) 
Tertiary Cue Relay tfu/optional.. ll.ela.y eMd) 

1 Input logic circuit , buffer or inverter, Std. 
1 Output logic circuit, source or sink, Std. 

NAB A or AA and B or BB Std. (C Oil. cc on 
J., pe.ual.. OMVt l 

20° C max, above 25° C ambient 

40° c max. 

117 volts, 60 Hz, 50 VA max . 
(117 vo.e..:t6, 50 Hz, on J.ipe.ual.. oll.de.ll.J.,) 

8 5/8 " W X 5 1/4" H X 15" L 
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SECTION II 

OPERATION INSTRUCTIONS 

INTERFACE METHODS 

The Madu-Cart 100 Seri<~s Reproducers and Record-Reproducers are ideal 
for operation in total solid state systems with the ultimate of control 
reliability. The control logic uses the latest CMOS integrated logic 
packages operating at 12 volts DC for maximum noise immunity. Audi-Cord 
recognizes that standards have not existed to allow for predictable con
nections to a system. For this reason the Madu-Cart reproducers contain 
two universal interface circuits and the recorders contain one input in
verter. With these circuits the user can connect the remote control to 
satisfy the system needs in most cases without the need to construct 
"black box" circuits. 

In the reproducers, a row of spring receptacles lettered A through Z 
are located at the lower rear of the mother board in the mainframe section. 
These are accessible by removing the lower cabinet section. A length of 
24 gauge solid wire is used in connecting the interface circuits, (o~ 
optional. .6ignal.6 wfuc.h will be. fuc.w.i-0e.d in i.aJ:.e.1t pMa.g1taph6 l, to the un
wired pins of the remote socket Jl. Figures 1 and 2 show the electrical 
schematics of these two circuits. 

In the recorders , an inverter identical to Figure 2 is wired to the 
remote connector Jll. The base input is connected to Pin 6 and the collec
tor to Pin 5. 

lOOK 

47K 

Figure 1 

P-4 
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4700 
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Figure 2 
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The transistor of Figure 1 is a darlington buffer requ1r1ug 120 micro
amperes from the 12 volt CMOS logic for a sink current of 100 milliamperes . 
The inverters of Figure 2 require approximately l ma from a 5 volt TTL logic 
circuit for 40 ma sinking load. These inputs are suitable for typical 24 
volt (pO¢,U,ive only) control circuits, requiring 5 ma of drive current. 

The typical Modu-Cart signal input circuit and connecting customer con
trol is shown in Figure 3 below. The pushbutton or control signal may be 
connected via an internal impedance to a positive (+ voW ~o common chM¢i6) 
source in the case of the remote Start or Stop circuit Oni.lj, since a diode 
is provided in these input circuits. Nega,t,i,ve voUage with respect to com
mon ground canno~ be conneded to a Modu-Cart input without an isolating 
circuit such as an opto-isolator or relay contact. 

Acceptable 
V+only 

Customer's 
Control Device 

r-----, 

'Diode I IK 
I in 
IStart or 

• I 
1 Stop input: 
1 ONLY I I 

J 
J 

Figure 3 

+12 

R 

To Logic 

Figure 4 shows a typical use of the circuit of Figure 1 as an interface 
buffer from an i nternal 12 volt CMOS logic signal to a (12 voU max.) circuit 
such as TTL logic. Figure 5 shows the use of this same circuit as an inverter 
buffer. 

Figure 6 shows the typical use of the inverters to convert a Hi (¢Ou/tung) 
current to the ground (~,U1./ung) signal required by the Modu-Cart series. 
The source current required for these circuits is approximately 200 micro
amperes per volt ( 1 ma @ 5 voW) • These circuits are reverse voltage 
protected by the series diodes. 
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External 
Supply+ 12 Max 

(HI) I N = (HI) OUT 

Figure 4 

IN 

(HI) IN= (LO) OUT 

Figure 6 
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AVOIDING ERRORS IN AUDIO CONNECTION AND CALIBRATION 

All Audi- Cord Cartridge equipments are designed in accordance with the 
intent of the 1975 NAB StandaLrd for Cartridge Recording. To meet this stand
ard, the audio output is higher than usual (+8dBm) , with an improved source 
impedance . The recorder inp1:1t impedance is higher than usual ( 5K OnJ716) 
and suitabl e for bridging a 600 ohm line. These improvements , although 
desirable in most cases; can cause for serious application errors in the 
field and degradation of operation if improperl y connected. 

WHY THE HIGH OUTPUT LEVEL? 

The purpose of higher output is largely to allow higher l evels on the 
shielded lines and offer a higher immunity to line induced noises and RF 
encountered in many broadcast installations. The lower source impedance 
provides the capability of driving longer shielded lines (wd:h .the)A .laJt..geJt 
l.)hun,t c.a.pa.c.a;tanc.u ) without loss of high frequency performance. 

WHY THE HIGHER INPUT IMPEDANCE? 

The purpose of higher iniput impedance essentially guarantees the ability 
to ''b!u..dge." a 600 ohm line wi.thout burden to the line and consequent 
level shifts when a unit is connected or removed. 

WHERE DO THE ERRORS ENTER? 

In general , no serious e,rr or occurs from connecting a recorder with 
SK (b!u..dging) input impedance, in place of a 600 ohm terminated machine. 
Although a rise of level may be experienced on the line , this is usually 
easy to adjust gain or if des:irable, simply install a 600 ohm terminating 
r esistor to stabal ize the sou1rce line. 

HANDLING THE HIGHER OUTPUT LEVEL. 

The first and obvious mi.stake can occur by simply turning down the 
Le vel control s to accomodate the system. If the adjustment is of a minor 
nature this may well be satis.factory but most amplifiers have a fixed noise 
"be.nc.h" which relates to cur rent noises generated within the amplifier . 
The higher the output design, the higher i s the noise bench. Amplifiers 
designed for an optimum +8dBm output are noiser than those designed for 
0dBm. This is a fact of design which cannot be avoided. To provide a 
good dynamic overl oad (he.ad11..oom) , the gain control must be located inter
stage in such a manner that the pre-amplifier sections do not overload. 
This frequently allows for fc,il and coupling lines to cross-ta.lk (.in.teJtn.a£. 
tlr..a.Yl/2m<./2/.)A..0n une. no-Ue.) at aL fixed level. To turn down an amplifier 
such as those in Audi-Cord equipment by 8dB will simply degrade signal to 
noise , bias and cue tone cross-talk and other noises. These amplifiers are 
designed to operate at +8dBm with a minimum of l0dB dynamic overload 
( +ZOdBrn rwmi..na£. cLi.pping poiVi!-t) and should be operated in this manner. 
These amplifiers will deliver +2dBm and may be satisfactorily adjusted for 
0dBm thru +4dBm by use of the, 150 ohm connection. Refer to the instruction 
book for method of change ove,r. This method will result in a lower output 
impedance and improved performance. 
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INSTALLING TERMINATING PADS . 

Many users may option for constructing and installing a loss pad to 
reduce the output. Here again, although a good method; mistakes in j udge
ment can prevail. Is it best to install the pad at the source (ea11,t, 
maelune) or the load (eort-6ole)? Obviously if a pad is installed at the source, 
the driving source impedance may be destroyed if 600 ohm design is used . 
If long lines are used, the pad should be install ed at the load. This can 
be shown as follows : 

Source 

100 
Ohms 

Source 

100 
Ohms 

150 

300 

150 

SOURCE PAD DESIGN 
6dB Loss - 6X Loss in 

Source Z 

---- ---- -1~ -- ----- - -± Shunt 

.:J: Loss 

Load Pad Design - 6dB loss 
No loss of source Z 

~ ~ ~~--~ ~ ~7 -_-_-_-_ ~~-± Shunt 1 Loss 

300 

' ~ 
600 ~-

$ 

300 

Load 

600 
Ohms 

Load 

600 
Ohms 

Obviousl y the pad design can be determined for matching at the source 
without degrading the source impedance if and only if the source impedance 
is measured or known and the rated load impedance is ignored. 

ALTERNATE METHODS 

The Audi- Cord output may be reduced from the nominal +8dBm to lower 
levels by using the 150 ohm output. tap as earlier mentioned, construction 
of a satisfactory loss pad usually at the l oad end to taJce advantage of ~he 
higher level transmission line capability or by altering the gain of the 
Progr am Output amplifier if desired. Audi- Cord wil l be happy to provide 
information and components free of charge for almost any level o f output 
voltage. Please call our Customer Service if help is required . 

P-6b 
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CONNECTING TO THE PLAYBA.CK 

The program audio output is connected to J2 located on the rear main
frame cover. The connections are as follows : 

r- - --- , 
: Q 
'- - - -

PIN NO. GJ : 
.J 

J2 

G + G + 
MONO or LEFT Channel RIGHT Channel (Stereo) 

The audio output is factory connected for balanced 600 ohms rated load 
impedance. If the output lev,el required is O dB IO . 77 5 vo.f..:u) or less or 
a load impedance of 150 ohms is required, the balanced 150 ohms rated out
put should be used. This is selected by removing the rear card cover and 
moving the output cable from the left connector to the right connector 
locat ed adjacent to the output transformer(s). 

The 15 pin remote control connector Jl is factory wired for the 10 nor
mally used outputs. The remaining 5 pins are connected to the programming 
receptacles as indicated . These may be connected for interface needs as pre
viously described or to the desired optional outputs available. These will 
be explained in subsequent chapters . 

The typical remote connections are as indicated in the diagram below. 

Internal Connections - Sources 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lrin 
H G +24 

Q 9 ~ 

I I 

I I 

2 0 G 5 ~ :i 7 

E ~ 
Q 

D ~ 
Q 

I 

000 I 

@1 

C 

9 
I 
I 

@} 
I 

~---JI Pil 

ff I Start 

~ 

READY 
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OPTIONAL CONNECTIONS 

The optional programming receptacles are lettered A through Z as pre
viously described along with several of their uses. The remainder of these 
provide useful signal outputs for special functions. Many of these are at 
12 volt CMOS logic level and require the use of the buffer/driver in series 
with any load exceeding approximately 120 micro-amperes or must feed directly 
to comparable external logic. The signals and their purposes are as follows: 

RECEP
TACLE 

A 
B 

C 

D 

E 
F 

G 
H 
J 
K 

L 
M 
N 
p 

R 

s 

T 

u 
V 

w 

SIGNAL OR CONNECTION 

Tertiary Cue Rel ay Common 
Secondary Cue Relay Common 

Connects to Remote , Jl 
Connects to Remote, Jl 
Connects to Remote, Jl 
Not Used 
Output to Remot e, Jl 
Output to Remote , Jl 
Inverter Transistor (Coll. ) 
Inverter Transistor (Base) 
Universal Transistor (Emi tter) 
Universal Transistor (Coll.) 
Universal Transistor (Base) 
Secondary Cue= HI (1) 
End of Sec. Cue= HI (1) 
I La.tc.hu unzi.1. Ptuma11..y Cue. Tone.) 
Record/Ext. Timer Stop Signal 

TYPICAL PURPOSE 

Active only when relay is 
install ed on t h e switch-
i ng card. See circuit card 
descripti on for instructions. 
Connected to Pin 13 
Connected to Pin 11 
Connected to Pin 9 

Connected to Pin 4 
Connected to Pin 3 
Refer to interface methods 
Refer to interface methods 
Refer to interface methods 
Refer to interface methods 
Refer to interface methods 

I The. ll6 eJt may .6 ele.c..t .the. Jte.c.Oll.cu.ng time/!. alt e.xteJtnal 
ac.c.e.6.60/tlj tilneJt ,to 1:i;top 61tom the. be.ginrung (S to P 
connecti on) oh. :the. e.nd (S to R connection) 06 :the. 
Se.c.onda.Jty Cue .6.lgnal. The. 1te.c.01r..ding Welt :the.n d<...6 -
play.o a.c..tual playing :Ume. o 6 .:the. c.a.Jr..tJudg e. in o v eltla.p 
alt non- oveltla.p 1:iW-Uc.h.lng .oy1:i:te.n11:i.) 
Ext. Sec. and Ter. Cue I chibit, 
LO= Enable, HI= Inhibit. 
(Change. jumpe/l. on log..i_c. c.a.Jtd pJtiott. ;to Me.) 
Not used 
Restart Transistor (Emitter) Pulse, for length of Pri. 

Cue Inhibi t Timer on each 
start. 

Restart Transistor (Collector) Pulse , for l ength of Pri. 
Cue Inhibit Timer on each 
start. 
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RECEP
TACLE SIGNAL OR CONNECTION TYPICAL PURPOSE 

X Remote "Played" Light Return other side of 
light to +24 

X Remote Audio Mute This circuit allows ex
ternal audio muting. A 
ground at Pin Y activates 
audio . The open circuit 
voltage is +12 and load 
current is 20 ma . 

z (Jumper to Y at factory) 

OPERATING CONTROLS 

The Modu-Cart series playbacks are equipped with the Replay Lock and Re
minder which is incorporated within the transport logic system. A four-element 
miniature switch Sl, located at the top of the logic card allows selection of 
the kind of replay reminder desired as shown in the table below. 

SWITCH S1- OPERATING CONDITIONS 

1 2 3 4 - .. -- -· 
ON ON OFF OFF Replay only by removing & reinstalling a cartridge ,_ __ 

t--

ON ON ON OFF Replay by removing cart. or press "Stop" pushbutton 
ON OFF *ON OFF* Replay not prevented. "Played" light indicates status 
OFF OFF OFF ON Feature totally disabled. "Played" light inoperative 

*If stop P.B. reset is desired. If not, set 3 off, 4 on. 

READY LIGHT 

START PUSHBUTI'ON 

RUN LIGHT 

STOP PUSHBUTTON 

CARTRIDGE SENSOR 

SEC LIGHT 

TER LIGHT 

Indicates that the cartridge is in place and the machine 
is ready to play. 

Places the machine in the run mode. 

Indicates that the transport is in the run mode. 

Stops the transport and/or resets the logic when replay 
lock is chosen to provide this option. 

Signals the logic when a cartridge is in place and turns 
the motor "on". 

Signals when a Secondary Cue tone is r eceived 

Signals when a Tertiary cue tone (o~ logging decoded tone 
in the ca.oe. 06 tlu.1:i optional.. caJt.d) is received. 
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SECTION III 

CIRC UIT DESC RIPTIONS 

TRANSPORT CIRCUITS 

CONTROL LOGIC CARD 

The control logic for both playback and recorder (When eonnected) 
consists of 7 CMOS digi tal intergrated circuits and 5 transistors. These 
circuits are l ocated on a vertical plug- in card at the rear of t he trans
port section . 

Integrated circuit 02 is a quad NOR latch with "Set" input pre
dominant . This circuit provides the latching storage for Start, Stop, 
Record , and the Replay reminder as well as deriving the end of Secondary 
Cue signal when this circuit is used. 

Integrated circuit 04 is a dual 1 shot multivibrator which provides 
precision timing for the Primary Cue inhibit circuit and the Primar y Cue 
tone burst when a recorder is attached. 

The remaining I.C . 's provide for utility gating and steering of the 
input and output signals. Transistors Ql through Q4 are high gain darl
ington interface drivers for the required outputs . These may be either 
"sourcing" or "sinking" outputs as required by the external circui ts. All 
customer input connections such as Start , Stop, and the recorder inputs 
are "ground sinking" inputs and are equipped with "bounce " and RF filters 
to insure outside noise immunity. Transistor QS is the squaring amplifier 
for the accessory tape timer pulses. 

To assist i n troubleshooting, the various signal lines are indicated 
in the "true" (-6igna1.. pltUent) logic statement. For instance the signal 
statement Start= 0 refers to the "O" ground required to effect this action . 
At other times, the inverse statement is assumed. In this case Start (no.t 
"S.tM-t") would be equal to " l" or approximately+ 12 volts. 

HEAD PREAMPLIFIERS CARD 

This card is located at the lower left side of the transport assembly. 
The controls are accessible through the front panel door provided. The 
circuits contained on this card provide amplification and equalization 
for the Cue head and one or two program heads as required for mono or stereo 
operation. The output voltage is approximately 0 . 2 vol ts RMS constant (6la;t) 
for normal recording l evels at all frequencies. These signals are coupl ed 
v i a the interconnect circuit card to output amplifiers or switching circuits 
located in the mainfr ame assembl y . 

P-10 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Linear integrated circuit Ul (and :the. optional, l.i,te.Jte.o Right Channel. dupli
ea:te. weUA'.;t) provide the program head amplification. Two equalizer controls 
for each channel are provided . R7 is the Lo Frequency control for the Left 
Channel or monophonic pre-amp, affecting those frequencies from approx.imately 
1 kHz and lower. The range is approximately 6 dB at 50 Hz centered over the 
nominal response. Rll is the Hi Frequency control for this channel, affect
ing frequencies £rorn l kHz upward. The range at 15 kHz is approximately -4 
and +8 dB centered over the nominal response. These same controls for Right 
Channel stereo are R21 and R25 respectively. R2 and the equivalent Rl.6 for 
Right Channel stereo are the output gain controls. 

03 is the cue head preamplifier. Fixed equalizat ion of complex nature is 
provided by R32, R33, C22 , and C23. These components along with the g·ain 
stability of U3 will maintain close tolerances permanently and insure proper 
output level for metering circuits and logging outputs derived ahead o,f the 
Cue level control , R29. A single control is used primarily to allow "turn 
off" of the sensor {s) for maintenance needs. The sensor designs are o,f wide 
latitude and equal in gain sensitivity, making the single gain control. setting 
adequate for all sensors. 

INTERCONNECT CIRCUITS CARD 

This card is located at the lower rear of the transport assembly, termi
nating at the edge to mate with the 50 pin receptacle in the mainframe. A 
vertical circuit card holder accommodates the Logic Circuit Card, and another 
card holder accepts the Head Preamplifiers Card. This card provides connection 
foils for these circuits. 

Transistor Q3, the isolating LOR, SCR Ql, and diodes D2 through CIS operates 
as a motionless control switch for the capstan motor, signalled by the: pre
sence of the cartridge. 

Transistor Q2 operates as a saturated DC switch for the pressure roller 
solenoid. Capacitor Cl and resistor Rl form a ramped energy circuit f'or the 
solenoid which is accelerated by application of a momentary over volta1ge. 

DECK AND PANEL CIRCUITS 

The panel controls, motor and deck circuits are plugged in to the! Inter
connect Circuits Card by pin and post connectors . The deck contains two opto
electronic sensors, one which indicates the presence of a cartridge, and one 
which operates as a time pulse generator from the rotation of the capstan motor. 
Since the motor operates at 600 RPM, this output is a pulse at each O.l second 
interval . 
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MAINFRAME CIRCUITS 

POWER SUPPLIES CARD 

1Phis plug-in card is located in the mainframe, accessible by removing the 
rear card cover. The card contains two separate regulated power systems for 
12 and 24 volts and supplies unregulated DC for the solenoid. 

Diodes D2, D3 and package regulator Ul in conjunction with capacitors 
Cl and C3 are the 24 volt power suppl y. D4 is the couple to the solenoid 
and DJL serves as reverse voltage protection for the regulator. 

Diodes D6, D7 and regulator U2 in conjunction with capacitors C2 and C4 
are the 12 volt power supply . D5 provides reverse voltage protection for 
this regulator. 

PROGRAM AMPLIFIERS CARD 

~Phis plug-in card , located in the mainfram~, contains one or two ampli
fiers as required for mono or stereo models. The input audio is furnished 
at approximately 0.2 volts RMS from the Head Preamplifiers Card via the gain 
controls . This input for the mono or Left Channel is switched to the phase 
inverter Q3 by the LOR. Transistors Ql and Q2 are the complementary push- pull 
amplifiers . Cl couples audio output to the associated transformer Tl which 
is lo<;ated on the mother board. The Right Channel when used is identical 
excepit: for the change of component part numbers. 

l kHz CUE SWITCHING CIRCUITS - LOGGING ISOLATOR 

•rhis card is also located in the mainframe section. The Cue Tone signal 
input is from the Head Preamplifiers Card at approximately 0. 3 volts RMS for 
norma1 tone levels via the Cue Gain control. 

:rntegrated circuit Ul is configured in a low gain, high stability passband 
acti Ve:= filter circuit. Two sections of f i lter with slight "stagger" frequencies 
are compounded to add to the Q and provide adequate band width. The passive 
characteristics are fix-tuned at the factory by two resistors identified as 
"R tune " in the schematic . These should require no further attention. The 
output is coupled via C2 to the two stage signal rectifier and current ampli
fiers Ql and Q2. The output is logic 1 for tone on state . The output is 
returned to the Logic card for further s witching actions . 

1rhe Cue tone and logging signals taken ahead of the Cue Gain Control (on 
:the. H1wd Pll..e.a.mpUM,e!L6 CaJtd) is provided to the Logging output isolation trans
istor Q3. The emitter coupled output stage provides adequately low output 
imped1mce and excellent output isolation. No gain control is provided in this 
output. 
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SEC AND TER TONE SWITCHING CIRCUITS 

The optional Secondary and Tertiary Cue switching card is located in 
the mainframe section . This ca.rd is also optional with the 8 kHz Tertiary 
circuits altered for 3500 or 4000 Hz logging (l ogic. rle.c.oded) output. 

These circuits are identical except for the center frequency of the 
design. Each circuit consists of a 2 section I.e. (U7 60~ SEC, UZ 60~ TER 
on Logging), comprising a 2 pole active passband amplifier of low gain and 
high stability. These are factory tuned and should require no further atten
tion. Signal input is from the Head Preamplifiers Card via the Cue Gain 
control. Each circuit has two open collector load drivers (Q3 and Q4 6on 
Sec.ondMy Cue and Q7 and Q8 6on. T,vc.;t:.,i...o.y Cue on Logging option). One of 
these is connected to the front panel signal lights, the other is connected 
to the remote connector Jl. An. optional relay location is provided on the 
circuit card as a customer option. To install the relay, it is necessary to 
remove the link which provides the open collector logic output. The relay 
coil is then substituted as the, transistor load and the desired normally 
open or normally closed contact: is selected by a link installed at the card 
edge. It is also necessary to connect the relay common from the "programming 
terminal options" to the remote, connector Jl to complete the contact circuit. 
(Re.6eJt .to the wc.uil c.Md pi...c.:to!Ual 6M. link R.oc.ation.6.) 

MOTHER BOARD CIRCUITS 

The mother board contains card receptacles and printed wiring to accept 
the transport card edge and thei mainframe plug-in circuits. Additional wiring 
includes the EMI filter composeid of Ll, L2, Cl, and C2, connections for the 
incoming AC line, the power transformer, audio Transformer{s), and connections 
to the rear panel . When part of the record-reproducer, the connections to the 
companion recorder are provided for interconnection. 

Two transistor circuits are located between the power supplies and the 
program amplifier{s) cards. These are the universal output transistor Ql2 and 
its associated parts and the input inverter Qll and associated parts. These 
circuits are connected to the row of programmed output receptacles and are 
available to the remote connector Jl as explained in the Interface Methods 
section. 
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SECTION IV 

TRANSPORT DESCRIPTION 

DECK AND DRI VE SYSTEM 

The Madu- Cart transport system utilizes a cast aluminum deck overlayed 
with a s t a i nless steel wear p l ate. The solenoid is of air damped design, 
connected to the pressure roller via a cross- shaft suspended on two bal l 
beari nq pivots to remove undesirable end lash. The solenoid linkage consists 
of a tensilized mylar drive band and a unique split roller regulator. One 
of these rollers is directl y pinned to the c r oss-shaft . The other roller 
is an idler to which is connected the solenoid. Located internally of the 
two rollers is a silicone rubber part and a pin. This rubber i s of such 
design t o absorb appr oximately 30 percent of the solenoid pull and to main
tain the pressure at the roller essentially constant. Since the solenoid 
is designed not to bottom and has e xcess pull, this pul l which is stored i n 
the r ubber part is returned to the pressure roller when required . This com
bination of parts offers other advantages in as much as no adjustment of the 
solenoid or its linkage is required. The pressure rol ler can readi ly displace 
when thickness of tape varies and the motor bearing l oad can be maintained 
at a lower val ue to extend its life . 

HEAD MOUNTINGS AND GUI DES 

The Madu- Cart head mountings are of the inverted design , allowing for 
top ad:justment of the heads and easy removal from the deck for adjustment on 
external flat sur faces such as a precision surface p l ate . The tape guides 
are of two piece design of stainl ess steel. This arrangement allows indivi
dual top and bot tom surface adjustment for additional guiding precision as 
requirE~d . The two parts are designed to i nterchange the wearing surfaces as 
such WE~ar occurs in later use, resul ting i n twice the wear life . 

CARTRIDGE SENSOR 

This assembly is a moving plunger located directly in front of the cart
ridge cent er between the head locations. The moving p l unger inter r upts an 
optical sensor beam when engaged and develops the logic s i gnal for the 
electronics . 
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SECTION V 

TRANSPORT MAINTENANCE 

CROSS·-SHAFT ADJUSTMENT 

The cross-shaft will normally require no further adjustment . The proper 
adjusbment if required is the point of zero end lash, consistent with full 
freedom of rotation on the pivots. The pressure roller shaft is located 
directly on center over the motor shaft. 

MOTOR SHAFT ADJUSTMENT 

The motor shaft is located exactly 0 . 290 inches to the rear of the pres
sure r,oller shaft when it is in the vertical position. Use a parallel pre
cision gauge for this adjustment. 

1 t 0.290" 

cfH1 
TAPE 1GUIDE HEIGHT ADJUSTMENT 

The lower guiding surface of the upper guides is located 0.562 inches above 

I 
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I 

a precisi on flat surface. The upper guiding surface of the lower guides is set 

1 typically 0.248 inches lower . This may be done by precision measurement to the 
surface plate or by using a penetrating gauge such as a Johannsen block. 

0 . 248" _____ ._ Ci 
t 

0 . 562 '1 

HEAD PENETRATION AND ZENITH 

The proper head penetration is 0.285 + .010 . A convenient means of mea
surement is to scratch a line on the front edge of a typical clear cartridge 
cover. 
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The head zenith is carefully aligned for vertical pe rpendicularity of 
the head face to the deck surface. A small square or machined block may be 
used. Do inot touch the face of the head with metallic objects as scratches 
and magnetizm may be instilled in the head, especially with steel objects. 

HEAD HEIGHT, TRACK ADJUSTMENT 

Adjust the head center line to 0."438" {7/16) above the deck surface. 
Typically the upper and lower extremes of the pole pieces will be at the 
edge of th,e tape. A piece of clear leader strung carefully through the tape 
guides will serve as a practical means of adjustment . 

CARTRIDG;E HOLD DOWN SPRING ADJUSTMENT 

Adjust this spring as necessary to apply moderate holding force to the 
cartridge. Do not over apply force as warping of the center area of older 
cartridges will result in poor tape guidance . 
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SECTION VI 

ELECTRONI C MAINTENANCE 

HEAD AZIMUTH - MONOPHONIC 

Verify that the head height, penetration, and zenith are as recommended in the Transport Maintenance Section before attempting the following adjustments . 

1 . Connect a 600 ohm resistor to the audio output connector J 2 . 
Connect a VTVM across this load . 

2. Play a known standard 15 kHz azimuth tape. 

3. Adjust the play head azimuth for f'l'la.ximum output as read on the VTVM. 

4 . Tighten the head lock screw, observing tha t the output reading remains at maximum. 

PHASE ADJUSTMENT - STEREOPHONIC 

1. Connect 600 ohm loads to both Land R outputs of connector J2 . 

2. Connect a VTVM across the Left Channel load. Adjust the Play head azimuth for maxirnwn output reading from a 15 kHz full track azimuth tape. 

3 . Connect the vertical input of an oscilloscope across this channel . Connect the horizontal input (O/r. channel. 2 06 a :two tlta.ee ~cope :tluggeJted olr.om Cha.n.n.el. 1 ZeJl.O CAOMing) to the Right Channel output. Adjust the Play head azimuth for in-phase display of the two channels. Refer to Figure l below for typical phase displays. (Ph:ue j ,i.fteJz. ,l6 notunai. dutu.ng :thu e. tuv.i . ) 

4. Play a ful l track tape with frequencies from about 1 kHz through 15 
kHz in several non-harmonically related frequencies . Observe that the phase display remains in phase for all frequencies. 

5 . Tighten the head lock screw, observing that phase shift does not occur . 

FREQUENCY RESPONSE AND EQUALIZATION ADJ USTMENT 

1. Install a known accurate frequency response tape such as the NAB 
Standar d Tape or one prepar ed on a calibrated Audi- Cord record-play machine . 
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' 
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Figure A 

135'1 

2. Play the tape and observe the results for frequencies above 1 kHz. 
Adjust the Hi frequency equalization control R29 (and the companion 
R7 for Right Channel of stereo units) for flattest response of fre
quencies from 1 kHz through 15 kHz . 

3 . Observe frequencies from 1 kHz down to 50 Hz. Write down each output 
level and apply fringing corrections if a full track tape is used. 

4 . Adjust the Lo frequency equalization control R35 (C'..n.d .:thr. c.ompa.nion 
r-_7 3 60Jt P-igh,t Chan.n<'Y 06 1..-f:.ell<!.O ul"vU.6) for flattest response from 
50 Hz through 1 kHz. 

5 . Play the entire tape and make minor corrections as required for 
flattest response from 50 Hz through 15 kHz. 

PRO~RAM PLAY LEVEL ADJUSTMENTS 

1. Play a standard level tape of the operating flux level choice. Ad
just the program Play Level Control R2 (a.n.d the c.ompa.nion R16 601t. 
TUgh,t Channe£ 06 ~teJLeo u~) for the desired output. Do not exceed 
+8 dBm. 

NOTE: Audl-Co1t.d pla.ybac.k/2 aJte 6acto~y adjl.J./2ted 604 +8 dBm 6~om a 
4e6eJten.c.e 61.uxJ..vily 06 160 n.Wb/m a.:t 1 k.Hz in. a.c.c.01t.dan.c.e.. w.Uh 
the 19 7 5 NAB CCIJLtJt,,i_dg e ~ta.n.da1td6 . 

CUE LEVEL ADJUSTMENT 

1. Record a tape with each tone at 6 dB below normal recorded level . Refer 
to "Cue Tone Level" of the recorder instructions for method of adjust
ing a recorder oscillator. 
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2 . Play this tape and adjust R29 fo r reliable operation of each sensor. 

NOTE: AwU-Coll.d pfuybac.k. 1.>e.Yl.f.,0M ~ze. a l>pe.c.,,i_a,U_y e.qualize.d pll.e.
ampli 6,<..e.11. and cl.o-6 ely d e.-6ig ne.d -6 witc.lu.ng el e.ctll.o Mc.-6 . The.11.e. 
-6 hou1..d be. only a ve.11.y m,lnoll. d,l66e.1te.nc.e. in the. l>ingle. c.u.e. ga,i,n 
J.Jett-i..ng 6011. any tone. at p11.ope.11. 11.e.c.011.de.d level. A J.J,i,ngle. c.on
tll.ol in c.omb,lnilion with wide. 1te.je.c.tion latliude. 06 the. J.Je.MoM 
will tole.11.ate. c.on1.i,i,de.1table. d,l66e.1te.nc.e. in 1te.c.011.de.d le.vel M 
ne.qu_,i,ne.d. 

HT 
Lock 0 
~ -

AZ ch 
MIG 

RF.coRD PIAY 

HFAD ADJUS'IMENTS ux::ATION 
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SECTION VII 

ELECTRONIC TROUBLESHOOTING 

The Audi-Cord Corporation Engineering and Customer Service Depart
ments are available to assist in any electronic troubleshooting procedure 
which may be of complex nature . Frequently this service can result in 
savings of down time shoul d failure occur. Remember to hemove pow~ 6hom 
.the wu.t during all times possible when out of the cabinet. HazatuiOLl6 
voltage~ Me pnue.n,t on some circuit cards and terminals . 

vDLTAGE tv'EASUREMENTS 

The +24 DC bus may be measured at the rear plug connector Jl, Pin 8. 
The panel lamps and meter indications can also assist in isolating the 
probable area of fault and difficulties. 

LOG IC LEVELS AND TERMS 

The Madu-Cart logic system is of CMOS digital design operating at 
+12 volts with respect to chassis . The term logic l (oh H~) refers to a 
voltage at or near +12 volts and logic O (oh Lo) refers to near gound, 
typically less than 1 volt. Measurements 0£ logic voltages as indicated 
on the logic diagram should be done with great care, not too short to 
adjacent pins or ground. A 20K ohm per volt DC meter is satisfactory for 
most measurements. Some signals are of short duration and may require 
the use of an oscil loscope with DC input to be seen accurately. 

ISOLATING THE DIFFICULTY TO A CARD SECTION 

Since the Madu-Cart consists of a transport with the pre-amplifier 
sections and a mainframe with sensors and line amplifier(s), it is desirable 
to determine which card is in fault . It is convenient to "Luten" or 
monitor the cue signals on the remote connector Jl at Pin 15. These signals 
are essentiall y equal in level with approximately 0.25 volts RMS f r om stereo 
and 0 . 50 vol ts RMS from mono systems. If not present, the pre-amp is 
likely to be at fault . 

In a similiar manner, remove the back card cover and "fu;ten" to the 
program pre-amplifier on C2 for mono and C4 for right channel of stereo 
of the program amplifier. The signals will be appr ox. 0.1 volts RMS if 
the pre-amp is operating properly. 

VALUES OF SCHEMI\TIC COMPONENTS 

To effect the best calibration and performance it is some t i mes 
necessary for Audi- Cord to change critical components by an increment of 
value. Please assume that t hese changes are not errors but are intended 
to improve performance of your Madu-Cart machine. 
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SECT ION VII I 
CIRCUIT CARD PARTS LOCATION 
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Figure 1 CONTROL LOGI C CARD 151- 1 
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Figure 2 HEAD PREAMPLIFIERS CARD 151- 3 
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Figure 4 POWER SUPPLIES CARD 151-4 
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Figure 6 

Figure 7 

1 kHz CUE SWITCHING CIRCUITS -
LOGGING ISOLATOR 151-6 

15 

SEC AND TER TONE SWITCHING CIRCUITS 
151-7 
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SECTION X 

WARRANTY AND SERVICE POLICY 

WARRANTY 

A.udi-Cord Corporation warrants a ll Modu-Cart equipment to be free of 
defects in workmanship and materia l for one year . Exception is applied to 
fuses , lamps , heads, etc. which are considered replacement items of useful 
l ife and are guaranteed for 90 days. Audi-Cord will replace or repair all 
such material subject to the warranty periods. 

A,udi- Cord further guarantees satisfaction of the product for its useful 
life. If any part or portion fails that in the user ' s opinion was not satis
factory in performance or useful l ife , contact Audi-Cord for replacement or 
repair. 

Audi-Cord reserves the right to request that any material subject to 
warranty repair or replacement be returned to our manufacturing location 
for inspection or repair . 

SERVICE POLICY 

Audi-Cor d will provide the necessary service parts to insure useful 
l ife c>f our product at a fair and equitable price as possible . Some materials 
used are subject to vendor availability and substitution , and may not be 
within our control. Therefore, we reserve the right to provide acceptable 
substitutes or redesign when necessary . Any unit or assembly may be re
turned for factory service upon prior noti fication or e xplanation of such 
service required. 

Our Engineering and Customer Service Departments wil l provide advice 
for customer needs in service or operational requirements as needed without 
charge or obligation. 
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SECTION l 

INTRODUCTION 

GENERAL DESCRIPTI ON 

All Madu- Cart recorders are equipped with 1 kHz Primary Cue, 150 Hz Sec
ondary Cue, and 8 kHz Tertiary Cue oscillators as standard. These thr ee tones 
are p r eci sion divided in level and used as internal mini-frequency oscillators 
for day-to- day record- play response tests . Logging tone input and bias con
trol system for automation encoders a r e standard i n the recor ders. 

SPECI F I CATIONS : RECORDER 

Rated Audio I nput 
(601t 160 nWb/M) 

Input Impedance 

Max. Input Level 

Amplifier Distortion 

System Distortion 

Equali zation 

Equalization Range 

Response Accuracy (Reeonded) 

Recorded Noise 

Crosstalk, Cue to PGM 

Crosst alk , PGM to PGM 

Tone Oscil lators 

Tone Freq. Accuracy 

*-24 dBm, 600 ohms, (50 mv.lZ.nUi) min. 

5100 ohms, Balanced 

2. 5 v RMS (f·U.gheJL in.pt.di., by ehan.ge 06 
btudg-ln.g nu,i..o:t.on vai.uu, ) 

0.5% total harmonic, 18 dB above 160 nWb/rn, 
1 kHz 

1% typical at 160 nWb/m, 1 kHz 

Per NAB Cartridge Standar ds, 1975 (Old 
S:t.an.daJtd by Spec.,i.ai. Requ.e.6:t.) 

10 dB@ 15 kHz, High Frequency 
4 dB@ 50 Hz , Low Frequency 

.:!::_l dB to NAB Standard Tape, Max. 

48 dB mi n. re 160 nWb/m, 1 kHz 

50 dB or better 

50 dB or better 

1 kHz , 150 Hz , and 8 kHz, Standard 

+5% Long Term, Adjustable 

*Voe/.> n.o.t 6u.UtJ meet :the 1975 NAB Sta.n.da.1ui6 . 
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Tone Oscillator Distortion 

1 kHz Cue Tone Duration 

Bias Oscillator Frequency 

Remote Control 

Internal Metering Modes 

Replay Monitor Modes 

Meter Accuracy 

Calibration Adjustments 

Frequency Response Test 

Response Test Accuracy 

Optional Record Timer 

Record Timer Stop Mode 

Record Timer Accuracy 

Power Requirements 

Dimensions (R/P Modell.) 

5% 'max, Total Harmonic 

0.5 sec . 2:_ 0.25 sec, Electronic Timed 

100 kHz , nominal 

12 Pins permanently wired for: 
Record Set 
Record Set Indicator 
1 kHz cue add 
150 Hz cue apply 
8 kHz cue apply 
Logging bias control 
Logging signal input 
GND 
+24 
Universal input logic in 

(-inve.M:e/1. bu66e1L) 
Universal input logic out 

Record Line 
Record Current 
Program Bias 
Tone Bias 
Tone Recording Level (OSCS) 
Replay Level (A.6 -0ef..ec.-ted bef..ow) 

Program or Cue Tones 

±_l dB max, 50 Hz thru 15 kHz 

All meter inputs 

3 Frequencies, 150 Hz, 1 kHz , and 8 kHz 

2:_0.S dB, verified by me tering internal 

4 Digit , Seconds and Tenths 

Front or End of Sec. Cue , Selectable 

+ . 2 second ( plU-O :t11.a.n-0 paid .ti.m-in.,q 
ac.c.Wtac.tJ 1 

From play system 

16" W x 15" L x 5 1/4" H 
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SECTION 11 

OPERATING INSTRUCTIONS 

CONNECTI NG TO THE RECORDER 

The program audio input is connected to Jl2 located on the recorder rear 
panel. The input impedance is 5100 ohms balanced and is rated for 600 ohms 
source impedance. However, this input impedance is acceptably high for most 
bridging requirements. Connect the input audio as indicated below: 

- - - -I - -. 
: [iJ 5J 
I 

PIN NO. Jl2 

G + G + 
MONO or LEFT Channel RIGHT Channel (STEREO) 

The 1 2 pin remote control connector Jll is located on the recorder rear 
panel. The typical remote connections are as indicated below. The input 
inverter connected to pins 5 and 6 allows for special connection requirements. 
Refer to " Interface Methods" for typical connection methods . 

lkHz 
ADD 

OPERATING CONTROLS 

SET PUSHBUTTON 

Internal conn's 

9 Jll 

SET SEC 

LOGGING SIGNAL 

Places the recorder in the "record" mode anytime the 
p l ayback is in the ready mode . Pressing "Start" starts 
the recording process . 

R- 3 
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RECORD LIGHT 

SEC PUSHBUTTON 

TER PUSHBUTTON 

TONE LIGHT 

BIAS LIGHT 

RECORDED TIME 
(Optional) 

LEVEL CONTROL(S) 

Indicates when the recorder is in the " recor d " mode . 

Causes the Secondary Cue to be recorded for the duration 
that the button is hel d down. The Secon da ry Cue may be 
recorded at any time the transport is in motion , e i ther 
in r ecord or replay modes. 

Causes the Tertiary Cue to be recor ded for the duration 
that the button is hel d down . The Tertiary Cue may be 
r ecorded at any time the transport i s in motion , either 
in record or replay modes. 

Indicates that a tone is being recorded and its duration . 
This light indicates for any of the three tones. 

I ndicat es that the bias oscillator is on . In normal re
cording this light will turn on synchronously with the 
"Start" of the transport . It a l so will turn on with the 
recordi ng of any tone including the Logging tone . 

This 4 digit readou t indicates the recorded time of the 
program material . The t i me is reset to zero upon insertion 
of a cartridge or pressing the "Start" pushbutton. The 
time can be selected to be from the "Start" of recording 
to the front or end of the Secondary Cue . (RenVt to 
"Optional Conne.ct,i,on.-6" . ) I f no Secondary Cue is used or 
the p l ayback is not so equipped, the time will be from 
"Start" to "Stop" of the recording process. 

Adjusts the recording level of the individual channels . 

The following controls are located on the meter switch panel inside the re
corder front panel. They are accessible by lifting the front panel outward at 
the bottom. 

1 kHz TONE INHIBIT 

1 kHz TONE ADD 

Prevents t h e 1 kHz Primary Cue from being recorded. Press 
and hold the button down prior to "Start" of the recording 
process. Continue to hold this button for l full second 
minimum after the start. 

Allows the 1 kHz Primary Cue to be recorded at any time 
(-ln a.ddJ.tion to the. au.toma.tic. tone. a.t the. "Sta.Jtt" 06 the 
nec.o~deA) . A momentary push of this button applies a 
timed cue burst . Continuing to hold the button will ex
tend the 1 kHz Cue tone indefinitely and cause the trans
port to stop after the inhibit timer duration. (Thu. 
opeAa.tion ai1.oW6 valuable. meMWl.e.me.nu to be ma.de in. 
"Elec;tAo nic. Ma.,ln.te.na.nc.e." . ) 
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METER MODE 

RECORD "LINE" 
POSITION 

RECORD CORR. 

OSC ' S 

REPLAY 

PROGRAM BIAS 

CUE BIAS 

REPLAY MODE 
SWITCH 

Allows selection of the mode of measurement during the 
recording process. Six positions are provided and will 
be explained below. An automatic electronic switching 
system transfers the metering amplifier(s) from the 
recording mode to the replay mode as each is in 
operation. 

Monitors the leve l recorded from the incoming audio 
lines . The meter response is " flat" for a constant 
voltage vs frequency. 

Electronically tracks the current in the recording head. 
The response follows the pre-emphasis curve at high 
frequencies . Indicates presence of proper current in 
the head to prevent tape distortion. 

Monitors the tone oscillators for proper recording 
level. All three tones are precision divided to in
dicate "O" for proper level . 

Diverts the meter amplifier to read the playback 
signals during the record mode. Monitors the program 
or Cue tone replay as selected on the "Replay Mode" 
switch. These s ignals are calibrated to read "O" at 
proper replay level. 

Monitors the bias level to the program head(s) on the 
associated meter for each channel . Calibrated for 
"O" reading at proper bias . 

Monitors the bias level to the cue head . Calibrated 
to read "O" on the Left Channel meter at proper bias. 

This 2-position switch selects the program or cue 
channel replay to be monitored in the play mode or 
when the Record Meter Mode switch is in the "Replay" 
position. These inputs are calibrated to read "O" 
for either mode at proper level . A stable cue pre
amplifier with equalized output insures the accuracy 
of each tone, including Logging tones. The metered 
output is not affected by the cue gain control. 
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SECT ION III 

CIRCUIT DESCRIPTIONS 

BIAS OSCILLATOR AND GATES CARD 

This card is the top card of the right hand pair in the lower section. 
It is accessible for adjustment or removal by lifting the recorder front 
panel . 

Transistor Ql, Q2 , and Q3 are gates which control the bias oscillator and 
select the output LDR's for application of bias to the heads. Transistor Ql 
allows program bias to be applied, while Q2 turns on bias to the cue head only. 
Either signal turns on the push-pull bias oscillator, Q4 and QS. The bias 
level is front adjusted to each head as required by trimmer capacitors CS, 
C6, or C7 . Trim_pots R24, R25 , and R26 l ocated near the plug-in end are for 
calibration of the meter circuits . 

Located also on this card is a second voltage regulator Ul . Its purpose 
is to provide isolation of the recorder control loads and prevent overload of 
the regulator on the main power sqpplies card located in the playback. 

INPUT AUDIO CIRCUITS 

The input audio circuits are composed of the input transformers, the 
primary series resistors located adjacent to each transformer, and the front 
level control potentiometer(s). The input impedance is 5100 ohms balanced as 
shipped . This impedance is usually suitable for bridging a 600 ohm source as 
low as 50 millivolts RMS (-24 dBm @ 600 ohm6). If 10 Kohm bridging is re
quired, substitute the two 1800 ohm resistors for 4300 ohms. The input sen
sitivity for this change will degrade to -18 dBm@ 600 ohms. 

PROGRAM RECORDING AMPLIFIER CARD 

This card is the top card of the lower left pair, accessible by lifting 
the recorder front panel. The integrated circuit Ul serves both circuits of 
the stereo card when required while individual transistors Ql and Q4 act as 
isolating amplifiers in each channel to provide maximum dynamic swing of 
voltage (head ~oom) for the head. 

Each channel is provided with Hi and Lo frequency equalization adjustment. 
The Lo frequency control (R37 60~ the Lent Channel o~ mono) provides approxi
mately +2 and -4 dB range at 50 Hz, centered over normal equalization. The 
Hi frequency control (R29 60~ the ~ame ehannel) provides approximately +2 
and - 6 dB at 15 kHz, centered over normal. 
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R 25 and R3 of stereo units are calibrated potentiometers for the re
cording "Current" meter. The combination of R24 and Cl5 are selected to 
closely parallel the actual current in the recording head (Le6t Channd). 

Transistors Q2 and Q3 are current amplifiers and gates for the logic 
signal which activates the amplifier . L2 and Cl3 are a high Q bias trap 
with Cl3 adjusted for minimum bias at the amplifier output. 

Switch Sl disconnects the inputs from the audio sources and connects 
them to an accurately calibrated source of tone voltage from the three tone 
oscillators for day to day response tests. Under conditions of proper bias, 
these frequencies will record flat at NAB level +l dB. Refer to the Elec
tronic Maintenance Section for these tests. 

TONE OSCILLATORS CARD 

This is the lower plug- in card at the right side and is accessible by 
lifting the front panel. A single four section I.e. operates as three inde
pendent oscillators and mixing amplifier. These are stable bridged T 
oscillators in a controlled feedback configuration. Three trimpots are pro
vided for each oscillator . These are output level, limited range frequency 
adjustment, and waveform adjustment to insure low distortion tones. 

Two mixed outputs are taken from each level control. One of these 
feeds the mixing amplifier and the head via the bias trap, Ll, and Cl . The 
second mixed output feeds through selected resistors to a calibrated con
trol located on the mother board and to both the meter circuit, for level 
verification and the "Response Test" switch on the Program Recording Ampli
fier Card. This system allows for accurate use of the three tone oscillators 
for day to day response tests. 

Each oscillator is gated on or off by a transistor, Two transistors 
Ql and Q2 provide current gain for the 1 kHz logi c signal; Q3 is the 150 Hz 
gate; QS is the 8 kHz gate; and Q4 is the external logging signal gate. 
These gates also provide a matrix output to activate bias and the TONE 
recording lamp. 

METER MULTIPLEXER AND AMPLIFIER CARD 

This card is the lower plug-in card of the left group and is accessible 
by lifting the front panel. Integrated circuit Ul is a quad analog switch 
with logic inputs for "record" or "play" modes and switches the input to the 
meter amplifier(s), Ql and Q2 (Q3 and Q4 f;olt tugh:t c.ha.nnd of; 1.,t~eo u.n:Lt-6) 
automatically to read the recording signal or replay signal as selected on 
the meter switches located on the inner front panel. The output of each am
plifier is bridge rectified and fed to the associated rneter(s). All inputs 
to the meter system come from calibrating potentiometers located elsewhere 
to provide "O" meter reading on all monitored signals. 
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SECTION IV 

ELECTRONIC MAINTENANCE 

The following adjustments and calibrations require that the companion 
reproducer is preadjusted as in Section 6 for the following: 

a . Set the reproducer play level for +B dBm in 600 ohms (04 to the 
opeJtaLlng "0" level 4equbted) from a Standard Level Tape . 

b . Adjust the reproduce head azimuth or phase to the standard of 
azimuth tape used. 

c . Verify the reproduce equalization against a known accurate standard 
such as the NAB Standard Res ponse and Level Test Tape. 

d . Temporarily turn the Cue Level control "off" to prevent nuisance 
cueing during these tests. 

BI AS TRAP ADJUSTMENTS 

1. Connect a high impedance VTVM or scope to the collector of Q4 
located on the Recording Amplifier Card. "Set" and "Start" the 
recorder . Tune trimmer capacitor Cl3 for minimum indication of 
bias. On stereo models , in a similar manner connect to the collec
tor of Ql and tune t r immer Cl. 

2 . The cue bias trap should normally require no further tuning. The 
procedure requires removal of the lower cabinet shell to gain ad
justment access. Temporarily remove Ul from the socket. Connect 
the VTVM or scope to the trimmer capacitor Cl at the end furthest 
from the card edge connections. Turn the 150 Hz oscillator level 
control "off". Depress the SEC pushbutton and tune Cl for minimum 
bias indication. Return Ul to its socket . 

RECORD HEAD AZIMUTH 

1. Connect a 15 kHz siqnal source to the recorder input(s) . Connect 
a VTVM across the reproducer audio output . Use a 600 ohm load. 

2 . Install an erased cartridge and start the recorder. Maintain the 
recorder input level to produce -10 dB level f r om normal reproduce 
output. 
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3. Adjust the record head azimuth for maximum reproduce output. 
(Ste1te.o modehi J.,houi.d be. adf Mte.d :t.o in. pha.t>e. ou;tpu.t.6 6011. all. 
61t.e.que.n.uu . Thl6 ma.y 1te.qU,(}te. a. min.o/t i.oM o 6 15 kHz ou;tpu;t 
61tom e.ach cha.n.n.el. . ) 

PROGRAM BIAS ADJUSTMENT 

1. With the signal source and outputs connected as in Paragraph 1 
above, set the frequency to 1 kHz and adj ust bias trimmer CS for 
maximum reproduce output . In a similar manner adjust CS for maxi
mum output of stereo Right Channel . 

NOTE: Some. U6 eJtJ., p1te.6 eJt :to l) et b-UL6 601t 1 dB ove/l. b-UL6 ell.Mu/Le. 
at 10 khz and -10 dB ou;tpu;t. Th,il) method 61te.que.nfty 
/tUU-U.6 in. a mo1te. un.i601tm a.djU6.:tme.n.t. 

CUE FREQUENCIES AND WAVEFORM ADJUSTMENTS 

l. Connect a high impedance VTVM and a frequency counter ( 0/t J.,cope. 
wlth "zeJto be.at'' con.n.e.CU.oM) to the Hi side of the 1 kHz tone 
level control. 

2. Depress the 1 kHz Add pushbutton. Set the 1 kHz frequency control 
for 1 kHz . 

3 . Observe the voltage on the VTVM . Adjust the 1 kHz waveform con
trol Rl2 for exactly 1.5 volts RMS . 

4. Recheck the frequency output . These controls produce some inter
action which may require more than l adjustment for proper results. 

5 . Connect the VTVM and counter to the Hi side of the 150 Hz tone 
level control. In a similar manner adjust the frequency to 150 Hz 
and waveform control R49 for exactly 1.5 volts RMS. 

6 . Connect the VTVM and counter to the Hi side of the 8 kHz tone level 
control. In a similar manner adjust the frequency to 8 kHz and 
waveform control R36 for exactly 1.5 volts RMS . 

CUE BIAS ADJUSTMENT 

1. Place an erased cartridge of known good quality in the reproducer. 

2 . Set the Meter Mode switch to "Replay" and the Replay switch to "Cue ". 
Start the reproducer. 

3. Press and hold the 1 kHz Add pushbutton. 
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4. Adjust the Cue Bias Trimmer C7 for maximum output as read on the 
left panel meter. 

CUE TONES LEVEL ADJUSTMENTS 

These level adjustments are critical to the performance of the 
Internal Response Test system and must refer to the 160 nWb/m of the NAB 
Standard Response Tape. These levels are established accurately by Audi
Cord and the metering circuit dividers are of fixed value to insure that 
these remain constant. 

1. Connect a high impedance VTVM to pin 15 of the reproducer Remote 
socket. Connect the Ground to pin 14. (Th,u., bi the Logging ou:tpu;t 
c.onn.ec.-ti.on.). 

2 . Reproduce the 160 nWb/m 1 kHz Primary Cue signal "O" level section 
of the NAB Standard Tape or its equivalent. Note the output 
exactly. 

3 . Place an erased tape in the reproducer. "Set" and "Start" the 
recorder. 

4 . Depress and hold the 1 kHz ADD pushbutton. Adjust the 1 kHz 
oscillator Level control to record the exact same level as read 
in paragraph 2 above. 

5 . Place the Meter Mode switch in OSCS position. While recording 
the 1 kHz tone as above adjust the Tone Mix Cal control located 
on the recorder mother board for exactly "O" reading on the left 
panel meter . Seal this adjustment to prevent accidental adjust
ment. 

RECORD "IN" 
L. R . 

c=] CJ 
CJ CJ 
PROG 
L. 

PROG 
R. 

TONE MIX 
CAL . 

CJ-
RECO 
CAL. 

REPLAY 
CAL. POT 

CUE 

OTS 

6. Depress the SEC pushbutton. Adjust the 150 Hz Oscillator Level 
control to read exactly "O" on the left panel meter. 
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7. Depress the TER pushbutton. Adjust the 8 kHz oscillator 
Level control to read exactly "O" on the left panel meter. 

PROGRAM FREQUENCY RESPONSE, EQUALIZATION 

1. Connect a signal generator to the recorder input and a VTVM 
and 600 ohm load to the reproducer output. 

2. Place an erased cartridge of known good quality in the re
producer . Set and Start the recorder. 

3. Adjust the input frequency and level to produce a 1 kHz 
recording at - 10 dB below "O'' output. Observe the oscillator 
output level and maintain at this level for all other test. 

4. Set the frequency to 100 Hz. Adjust the Lo frequency equal
ization control R35 for Left Channel (R13 60~ R.lght. Channel.. 
06 ~te/t.e.o) to obtain the same output as 1 kHz in paragraph 
3 above. 

5 . Set the frequency to 10 kHz . Adjust the Hi frequency equal
ization control R29 for Left Channel (R7 60~ R.lght Channel.. 
06 Ste/t.e.o) to obtain the same output as 1 kHz in paragraph 
3 above. 

6. Performance may now be evaluated at all frequencies from 50 Hz 
thru 15 kHz and the equalization ad justed for best results. 

7. If any question concerning the reproducer equalization or 
quality of the test tape exists , refer to the use of the 
I n ternal Response Tests paragraph below. 

METER SYSTEM CALIBRATION 

The tone oscillators calibration has been previously performed under 
Cue Tone Level Adjustments. It is advisable to perform the following meter 
calibrations in a single routine. 

PROGRAM PLAY LEVEL 

1. Install and play a "O" Lev el tape at 400 Hz or 1 kHz as desi red. 
Set the reproducer Level controls for +8 dBm in 600 ohms (o4 ta 
the. ~e.qultte.d apeJuLting "0" le.ve1..) . 

2. Set the Replay switch to PGM. 
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3. Adjust the Left and Right Play Cal. Controls located on the recorder 
mother board (~e.e. ~kuch in Cue. Tone. Le.vei. Adj1.11,t pa/Ul.g~aph) for 
" O" reading on their respective panel meters . 

CUE PLAY LEVEL 

1. Install an erased cartridge in the reproducer. 

2. Set the Replay switch to CUE. 

3. Start the reproducer and depress the 1 kHz Cue Add pushbutton . 

4. Adjust the Cue Play Cal. control located on the recorder mother 
board for "O" reading on the left panel meter. 

5. Depress the TER pushbutton. The meter should read "O",.±. 2 dB 
f rom this signal . Do not adjust the controls. This reading is 
dependent on head error. 

6 . Depress the SEC pushbutton . The meter should read "O", + 2 dB 
from this signal . Do not adjust the controls . This reading is 
dependent on head error. 

RECORD INPUT CAL. 

1 . Connect al kHz signal to the recorder input(s) . Set the Meter 
Switch to IN. 

2. Install an erased cartridge in the reproducer. "Set" and "Start" 
the recorder. 

3. Increase the input level to prod uce +8 dBm in 600 ohms (O~ the 
~equbte.d "0" play le.vei.) from the reproducer output. 

4. Adjust the Left and Right Record Line Cal. controls located on 
the recorder mother board for "O" reading on their respective 
panel meters. 

RECORD CURR. CAL. 

1. Move the Meter Switch to CURR. while recording l kHz at "O" 
play level as above. 

2 . Adjust R25 located on the Fecording Amplifier Card at the left 
rear side, for "O '' reading on the left panel meter. 

3. In a similar manner adjust R7 located on the right rear side 
of this card, for "O" reading on the right panel meter. 
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4 . While recording, sweep the input frequency upward toward 10 kHz. 
The meter readings should deflect to full scale, indicating the 
increase of head current and approach of saturation. This indication 
can be useful in recordings where high frequency distortion is of 
concern and is used £or verifying recorded response in later dis
cussion. 

PROGRAM BIAS CAL. 

1. Verify the proper bias setting as in Program Bias Adjustment. 

2. "Set" and "Start" the recorder. 

3.. Set the Meter Switch to PGM Bias position. 

4. Adjust the Left Bias Cal. control R27, located on the right side 
of the Bias Oscillator card, for "O" reading on the left panel meter. 

5. In a similar manner adjust the center control, Right Bias Cal . R26 
on Stereo units, for "O" reading on the right panel meter. 

CUE BIAS CAL. 

1 . Verify the proper bias setting as in Cue Bias Adjustment. 
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2. "Set" and "Start" the recorder . I 
3. Set the Meter Switch to Q Bias position. Depress the 1 kHz ADD 

pushbutton. 

4. Adjust the Cue Bias Cal. contr ol R25 located on the l eft side of 
the Bias Oscillator card, for "O" reading on the left panel meter. 

USING THE INTERNAL RESPONSE TEST AND METERING 

1. Place an erased cartridge of known good quality in the reproducer. 

2 . Place the Meter Switch in OSCS position. "Set" and "Start" the 
recorder . 

3, Depress and hold the 1 kHz ADD pushbutton and verify that the left 
panel meter reads "O". 

4. Depress the 150 Hz SEC and B kHz TER pushbuttons and veri f y that 
these read "O". 

5 . Place the RESPONSE TEST switch located on the Recording Amplifier 
card in the "up" position. 

R-13 
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6. Place the Meter Switch in REPLAY position and the Replay switch 
in the PGM position to monitor play output during recording. 

7. Terminate the play output with 600 ohms. If desired, a VTVM 
may be used across the resistor. 

8 . "Set" and "Start" the recorder. 

9. Depress and hold the 1 kHz ADD pushbutton. The output from the 
playback and the panel meter(s) should read "O". 

10. Depress the 150 Hz SEC and 8 kHz TER pushbuttons and observe 
the output. These should read "O" on the panel meters, with 
a tolerance of 1 dB. 

The three tone oscillators are factory fixed resistor divided to 
produce "O" level flux on the recorded tape when the OSCS level are "O" 
in reading. These readings can be altered only by replacement of the 
fixed dividers. 

If for any reason the response from the reproducer indicates other 
than in tolerance record-play response , it can be assumed that either 
of two errors have occurred. These are: the reproducer response has 
been erroneously equalized to a defective or partially erased Standard 
Test Tape; or the recording amplifier equalization at Hi frequencies is 
incorrect. To assist in verifying or in decision, the Madu-Cart recorder 
is provided with a recording CORR measuring system. Proceed as follows: 

1. Connect a signal generator with constant voltage to the recorder 
input. 

2 . Place the RESPONSE TEST switch on the Recording Amplifier card 
in the " down" {noll.mai.) position . 

3. Adjust the frequency input to 1 kHz. 

4. Place the Meter Switch in CORR position. "Set" and "Start" 
the recorder. 

5. Adjust the input level to - 6 VO on the panel meter at 1 kHz. 

6. Move the signal generator to 8 kHz. The panel meter should 
now read approximately +2 VO or 8 dB higher in recording current. 

7 . If the above is approximately correct, it may be assumed that the 
recorded f l ux from the recorder is correct and the response of 
playback amplifier, test tape wear or other fault exist unless 
the recording head is extremely worn or grooved to prevent tape 
contact. It is at best a dangerous policy to seriously alter the 
response of a recorder to enhance the reproduce head characteristics 

R-14 
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or match the characteristic of a worn test tape since the result 
may be poo~ qu.aL<.:ly ~ecolteli.ng no~ a-le. the :tapu ~oduced on the 
~eco~dM. 

CUE REPLAY LEVEL 

The cue pre- amplifier is of fixed equalization to reproduce all 4 
NAB cue signals at equal level within 2 dB. These differences are primarily 
the result of contour inaccuracy of the heads. To verify the proper cue 
signal level, place the Replay Switch in the CUE position and observe 
each signal as required. 

Other uses and the results of the metering system may be determined 
by reading the section on Meter Calibration. 
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SECTION V 
CIRCUIT CARD PARTS LOCATIONS 
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Figure 9 Mother Board 151-9 
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10PTIONAL 
I TIMER CARD START'°fl-+1------------------------------------------+------------------------------------+--------------, START TIMER 

I 
151-15 GONlROL <;ND~__J ,~---------------------------------------+--------------------------------------!-------------- STOP TIMER 

STOPII....---' 1 RESET TIMER 
I • I PULSES OJ SEC 
I RESET~~ I ~-------------------------------------+-------------------------------------+------'-------- ~~~ ~~D 

I 0.1 SEC PULSES 9__j +36 DC 

I +12 ;~6 8 - :~~=~ 
I 3 REC•RUN=1 

{.ND 2 IK TONE TIMED L _ _ _ _ _ _ _ _ _ _ _ _ 50.1\ > GUE SJ<;NALS 
I0W 

/BIAS-osc. - - - - - - -:3t61155}--►--I--' --"'4--------l--+-+-ll-+-------------------------+--------------------+--------1----------+-------------,F->,--- CUE REC HEAD 

I & GATES CUE HEADO1-----+-~ ill--,.._ ,.... __ l.:,1- Ro P(;M REG 

1151-1 3-1 MONO 10NE s IN!!~ '--t-+-.. ' --=---=--=-~-!:!s-
1

_~.J--_-_f+"++-+++------------------------~--,-l --------------------t---------t-----------+-------f,....+----_l_
1 

__ _ 151-13- 2 STEREO R . HEAD'[l:~11--+----;~ r I -- ',::ii.__ _____ Lo P(;M REC 
I R. AUD10l3t--i- - -;-!----~-~- _1 

Lo HE AC l4>t---++---t----' Lo PUA PLAY 

: RE~; ~~~~~~l------ll--1--l--+-----l----------+-I-' ~~:~~~Li:D 
I CUE 81 AS MUHt_!7t-::_-=,t-t-=ii:.-::_-::_-:,t--::.-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-:iH-+-t~~;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~+-------------------t-t-+---,,-,----,,.,,...--t-,::-:----c-,:-7"":-,-, I K,>,Z REC L . BIAS MH],--- I r ____ 16 PIN CONN- ____ 7 I KHZ INHIBIT 
I Ro Bi AS MH~i-sal--l-+-l----!i---------H

1
-t--HI-+------------------------, ~------------,, REC PoB• 

t-2-4(,t-4_H>-t-+-t--t--------t-;-r' I REPLAY MODE '> 5 
I T ONE GATE-31--H-++---t----, '~--------------------------+---++. ! 7 

I BIAS Ll(;HTJ:1--t-t--t----;------;f---, I ~ '( 
L_ ----- -- -- ~ N06 I --PG-M~ ,.. > Y •1''>-4'----1---~ 

I ~ ...r--1 r 
!METER - - - - - - - .. i?f!l9H-++-t-~f---+-t-----+-t-+-' 
I AMP CARD IN L l2,fl:1ttjj=jj=:-fJ-----;::t+=t=======================t=i J, 1, CUE O O , 6 
1

151 - 10- 1 MONO 1N Rff1 r+-+-+----------------------+-H-+~.>"""+---r' '-------..1-.--~>='--------:::!. 
15HO-2STEREO REC=Ol21-++-t-t--++--t-1-+-----11-' =±~9 1''°1 f 

I REG= 11 H't1tt::t:!=::t:t=::t:tl=====t=t--!-----, ,h R E TE R- 7 ~---;;, ,>-
7-----+----~ , l 3 

1 R: ~ElER+-[!'a!}L;t:t-1~1:..-::..;t:,t--::..;t:t-1~---- + -1-t-----, 1 ) 1 ' ( 
I Ro PL AY!Q, --4----l'---1---1-4---------------------++-~-'·I ),l'-'4---1---- U ~ o-J 
I ~: ~ g ~ ~~~H+H--, T .l... 01 - L Ji .01 I 
I L o p~ ~il131-+-++---;-+-+-+-+-1-+--+-t----+--' : ,+i ~ 0- I 

L _ - --- - - - - - REC c:::~AY• • os: :GM e1As ~)
5 

I 

f316Nf' - - - - - -
0
~;;u~ __ "8 I 

'' I ,, 
I 
I I OSC CARD TONE LIGHT1s9>Hi--+-1-+-+-t--1-+-+---;-+--, REC IN~----• .Q!! l~~-- - - :1::-,1 - -----~I - I 

1
151-12 I K TONE TIMED'.41-+-+---;-++-1H--I-I-I--+---++----_, >'-'-+----no-~-t--~--~'1') 1

:.::6:.._,H----, 
+12 i -+-+---t-+---+-----+-t----------------------t----, ,..,, - 1,1 - 6~ ., 

I JK HZ REcJ r-l-+"1% I 
I \

0gc; 8 ~~~!? I ro_____ ~ I 
I TONE ONJ_>-+-+--+-t--+-+-<>--~ , ,10 I y I 
I SEC PoB. ~ , ,, 1 , 2 

TE R P. 8 0 I 11-+-+---;-+--'H--l-----++--h ' 
1 ME TE R TONE 21-- I- ;;,..01 r L __________ ~Dl~JIH-+___ ~ 

!PROGRAM-- - - --~ ~UTS,-1--

1 RECORDING 
0

+24Ei-
l AMP Lo OU1 5,,___ 

151-11-1 MONO METER GURR Los------+-+-- -+---..... 
1151-1]-2 STEREO METER CURR RoJIIIII--+----t-+---+--t-----+-t--~ I 
I REC • I ~ 

I REC L IGHT .!.71----+---+-11---+----+-----' 
I TONER.~~p~~~ - .-1,---1--------1-+--+----- -----------+------+-+---------t--------t------+--, 

I L . INPUT 21------'H--1-4---+---------➔ 

L _____ - - - - - GNDJ 

,-01,_ >--------~ 
.---+-+-+-+-if---<_. i lv-----,, 

01 J ~--111----+--, 

~--) 1C 'O 6 6 3 

rOI 4{\ /\6 
--- 1-0I0____r---V ~- REMOTE 

i(}-._..l() Cft-1- JI I 

.-+-+-l-4-++-~r >lv-~-,.--1 __ _,, 
.-H-+-+-t-+-+-++-<~ lk 100 Q 912 

'-+--+-li-+--+->-+--+->-+--<~ll• ~ r--1 
..-t-+-+-i1-1--<_. >I ~--~ 

r-t--+-i1-+-+-i1-1--+-i1-1--<_JI< ~ >-----------' 
I 

12 PIN 
CONN 

D2 
...i .... 

Rl 7 
4700 

AA• - QI 
VVY t MPS 6513 

R16 
10 K 

r'7 

RE GORD ••• RI~ 

I N_i~~T .-----< ii I ~vfo 11 T2 I 
_..,V\ {\6 u _10 AA 

-v 1,__;-LJ ~Ir~ >-----'l,,'11\~-l---' 

11 
) 

I 
) 

5 .1 2 J!.◄ e 6 ,4 
0

1 J!S ~o 19 9 10 
))J ) ) ) Uv) :) ) 

--2() ry. --OI<~ >----,.,1~.,.8..,.o_ ..... ____ l-' 

I? ?
2 

;~.___..~~' ~r1l 
F/2 

1800 

LE FT 
LEVEL 

IKHZ 
ADD 

) 

IKHZ 
INH IBIT 

,,~, , 0 I ¼3 @ roe" 

.__=l--1 9t ~ 6 £ g;J •· .-M-o_o_u_-c_A_R_T_R_E_c_ic-RH_l __ E~- A-,~- ~-E-R--c- o_N_N_E_CT_1_o_N--1 

LEVEL - • I ~.-o..,, 

CONN 

o.-.n, 12· 7.5 I 
RECORD CAL AUDI-CORD CORP 

NORMAL IL 61761 

MODELII0/120 SERIES 
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SECTION X 

WARRANTY AND SERVICE POLICY 

WARRANTY 

Audi-Cord Corporation warrants all Modu-Cart equipment to be free of 
defects in workmanship and material for one year. Exception is applied to 
fuses, lamps, heads, etc. which are considered replacement items of useful 
life and are guaranteed for 90 days. Audi-Cord will replace or repair all 
such material subject to the warranty periods. 

Audi-Cord further guarantees satisfaction of the product for its useful 
life. If any part or portion fails that in the user ' s opinion was not satis
factory in performance or useful life, contact Audi-Cord for replacement or 
repair .. 

Audi-Cord reserves the right to request that any material subject to 
warranty repair or replacement be returned to our manufacturing location 
for inspection or repair. 

SERVICE POLICY 

Audi-Cord will provide the necessary service parts to insure useful 
life oJ: our product at a fair and equitable price as possible . Some materials 
used are subject to vendor availability and substitution, and may not be 
within our control. Therefore, we reserve the right to provide acceptable 
substitutes or redesign when necessary . Any unit or assembly may be re
turned for factory service upon prior notificati on or explanation of such 
servicE~ required . 

Our Engineering and Customer Service Departments will provide advice 
for customer needs in service or operational requirements as needed without 
charge or obligation. 
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